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EFFECTS OFHIWRENAGEONPERIPHSU B~ODFUX!, F,L,Abel*and 
Q. R. hp% l Dept, of wsiol,, Univ. of Wisconsin Med. Sch,, 
Madison. 

The Mdtate effects of moderate haorrhage on the tistfibution of 
blood flow mr8 imrestigatsd. DOgS Were bbd XXpiw all ~OUXt 8qa 
to 5% of the* calculated blood volme (5 II&, per kg.). The bleedings 
were repeated four tfmes at 3mrkervals of ten dnutes, Blood flow was 
measured by the electromagnetic flometer Am the reti, superLor 
mesenteric, ad common Uiac art&es@ Peripheral F8SiSblC8 was 
calculated for these beds. The r8SdtS show marked constriction sn 

the Uiac and mesenteric beds foI.lowWg loss of $ and iU$ of the 
blood volume, but little chmge in resistance of the renal bed. 
FoIlowhg the loss of 20$ of the bled volume, there was a sharp 
increase ti resisIxme of the I,lkac and renal beds which was not 
accompanied w a comespo~%ng increase h resistarrce of the sUp&or 
mesenteric bed. It is concluded that the rerml flow 9s atabed 
after sfnau bhod losses at the expense of mustie, skh, and 
intestine; but that flow to the intasttie rma$ms relatively Ugh 
fdbwing more severe bleading, 
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OXYGEK TENSIOTU’ OF IIulUll CEPXBRAL GRAY ANE WHITE NATTEE. John 73. Adams* 
and John W. Severinahaus, Cardfovascukr Research Institute, IL of 
Ctiif. Ned. Center, San Francisco. 

A new polarographic membrane-covered needle oxygen tension electrode 
1 mm in diameter (Beckman) appears to have less than 5% 8rror in un- -- 
stirred materials. It has been used in 23 neurosurgical procedures to 
estimate both surface and deep 
under N20-barbiturate an8 sthesi 

tip 3 
,a; some 

patients were awake and 20 were 
were supplemented wi th halothane. 

pG2 was surprisingly consistent, and not measurably affected by 
distance from surface vessels, in contrast to results reported with 
bare platinum electrodes. The mean vtiues and ranges of &2 in mm Hg 
were: cerebral cortical surface 13 (&20), cerebral white (depth ca. 
5 mm) 30 (11-381, contused cortex 31 (20-58), surface which had been 
coagulated 54 (2246). Several readings taken within cortical gray 
agreed with surface readings (2 3 mm Hg). In one subject comparative 
blood values were: PaG2 139, PaCO2 45; jugular venous ED2 50, Pco2 50; 
cortical surface vein draining test area po2 60; 3 gyri of frontal 
lobe, surface tissue pO2 h-6 mm. During hypothermia (29%) both 
carotids and both vertebrals were occluded for 3 minutes. PO on 
temporal cortfcal surface fell very slowly (from 25 to 15 mm 6 g). We 
conclude that actively metabolizing neural tissue has a much lower 
oqgen tension than had been astswned from studies of venous blood, 

Supported in part by USPHS H-3963 and H-4275, 

S. Afonm*, J. F. Herrick, Q, Q. Rowe, and C, W. Crumpton. Dept. of 
bd. and Cardio~Imomuy Reasaroh laboratory of the U, o'f Win~onsln 
School of Me&&e, Madison 6, W%mormin. - 

The flmction of the clretmy q&m to distribute tIs heat 
gumrated by cellulm activity and to equaliw the body tmperaturr ti 
wellkmm, This function haa b-n studied sxtenalvely by very coqm- 
tent lmestigrtoss awes a period of mang years. The lltesatuse, how- 
eves, aeema to contain lImItad mperimenrta3t d&a on osoUlatory pat- 
tesm of the @mamio thtmml variationa sxiating in the venous 8yaWm. 
Tim thermistor haa proven to be a convenient and reliable device for 
8tudyin~ ths 8llUk11 but Swicantc WtitioM fn tsmparatore of the 
flowing blood. These varfations are kewd to cart&in bodily proe4ma08, 
one of wMch i8 the breathing fisqueacp, At higher body tvatW98, 
the variatton ap&ronfz%d with the bmathing frequ8ncy appear6 to 
modubkte a slower type of variatim in teqerature which i8 n& 80 svi- 
dtbllt~ l'el0t4d t0 P~iOlO~iC~ Vari&tiOll. &9COrd8 of th3W V0Si.0thM 
tin be ~easntsd. F-1 conclusion must await further investigations. 
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Sn j casus of brtr&table pain, potions of the poetetior vtantrti 
lateral =d posterior ve&ral mdial thaltic nuclei wbre -lored w 
Ul8CtdCd s'tbhtion ptior to themaX lesion prodnctiOn, &%8f 
(Nl set,) traIna of l-msec. squam ptirsen of alternating polazL*, 
60 

P 
rp*~e, at threshold rstrdngth (O,>Z~~ mm with Z-3 llggm ebctrods 

aP t elicited cm%raIateml 8anaatiw. The generally kn- tupo- 
graphic rulatiomhips were verified (face, rnecbl$ arm, l&et-ate; 
leg, lateral), The aerations included not merely paresthesia (ting- 
Ung and electric shock) but aZao w&h, drawing or conntrictia, 
pain, viration, ad the feelAng of motion tithout cmtractiun, m 
well a8 occ88ional contraction, Pab,uhen eUcited,was tithearea 
& the patientta oplll pain, 
tions (0.5-7.5 

m caanptiaon, 146 threshold &Ma- 
ma, with 5-10 mm, d8CtrOdS tip, 5-10 8ece tF&ll8, 

other parsrnstsrar as abuvu) in 62 Paddnron pa&&s produced mainly 
contralatarti tmmr irJ two lateral ventral thalmLc target8 (TM, 
88% of rmponaes) and in two palliti tsrgsta (53%, 65%). Hwcle 
cantraction, erensation (but only of the paresthesia typ& md other 
re8ponsw inclu&ng cessation of tmmr, naum8, apprehenshn, etc., 
were al80 found, 

CARDIAC PERFCRFAPU'CE $J?D SUWIIVAL TIMES OF RABBITS WITH SEVERE AORTA 
CONSTRICTIOK, N. Alexander, M. DeCtix*rc, T, Goldfarbs and 
Physiol, Cept,,-School of Medy, Univ. of 'soumlif., 
CalIf. 

A modified Samoff heart-lung technique was used to study cardiac 
performance (c.p.) in h3 rabbits t to 120 days after severe constric- 
tion of the abdominal aorta proximal to the superior mesenteric artery. 
The peak pressure developed by the heart when pumping only coronary 
flew was t&en as inticator of c,p.. fn 17 normals, this ranged from 
120 to 170 mm Hg, aver. 145. Four to 20 days after aorta constriction 
peak pressures were normal in 12 of 13 animls; 21 to 30 days, 4 of 7 
had pressures of 18~4~0 mm Hg; and 31 to 120 days, 20 of' 23 had 
pressures of 150 to 290 mm Hg, About half of all the animals had 
hypertrophied ventricles but of these only half had a high c,p.. A 
study of survival ttmes of aorta constricted rabbits showed that 905 
of thm, after the rapid development of hypertension, died with signs 
of congestive heart failure and ventricular hypertruphy within 33 
days, This correlated well with the heart-lung results that it took 
approximately 30 days for a high C+ to develop. Survival beyond 
th5s critical period was increased from 10% to 60% if the circulatory 
system was stressed, e,g,, by a mild hypertension or regional restric- 
tion of blood supply, for several. weeks before the stricture was 
applied, 
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AN IMPROVED METHOD FOR THE BIOASSAY OF ANTI-INFLAMMATORY 
ACTIVITY OF ADRENO-CORTICAL STEROIDS IN RATS. Ralph W. Alexander 
and I ,E, Bush (intr. by Natalie Alexander) l U. &uth. Calif. School 
of Med. and Radcliffe Infirmary, Oxford, England. 

In 1950 a cotton pellet assay was introduced for assessing anti- 
inflammatory activity of cortisone-like steroids in rodents. Although 
simple to carry out we found the precision of this assay to be rather 
low due to the shallow slope of the log dose - response plot. 
VaxrageeninV1, a water soluble polysaccharlde extracted from Irish 
moss (seaweed) has been shown to cause a striking granulomatous 
response to guinea pigs. We therefore Incorporated this polysaccbride 
into cotton pellets and produced large, easily dissectable granulomata 
in adrenalectomized rats. In several assays using l-6 mgs cortisone 
acetate and l-4 mgs cortisol acetate we found that the precision using 
%arrageeninll impregnated cotton pellets was twice that obtained with 
plain cotton pellets. The reason for the Increased precision was the 
steeper log dose-response slope obtained. A , the index of precision, 
ranged between 0.10-O. 17. 

RELATIONSHIP BETWEEN CHANGES IN CARDMC OUTPUT AND 
PERIPHERAL BLOOD FLOW DURING EPINEPHRINE INFUSION IN 
MAN. M.J, Allwood,* E.W.O. Keck,* R. J, Marshall* and 5. T. 
Shepherd. Mayo Foundation and Mayo Clinic, Rochester, MGota, 

Cardiac output (C.O.) was measured by the indicator-dilution 
technic in seven healthy men aged 30-35 years, lying supine, Fore- 
arm blood flow (F .F,) was determined by venous occlusion plethys- 
mogwaphy using the Whitney strain gauge. Epinephrine bitartrate 
(lVSuprarenin “-Winthrop) was infused intravenously at 2.5 to 15~9. 
per minute. The onset of changes in blood pressure, heart rate 
(H.R.) and F.F. was not always synchronous. Control values for 
F.F. were 4.0 (range 2.1-8.7) ml./100 ml./min, andfor C.0, 7,2 
(range 4.9-8.7) L./min. With lOBg./min. infused for 5 min., 
F.F. initially reached a peak of 15.9 (LO-26.1) ml. and the C.0. 
was 10.7 (8.8,13,O) L./m& After a transient decrease the F.F. 
was 6.5 (4.0-9.9) ml. and the C.0. wa8 10~0 (6&-12*3) LJmha 
With longer infusions (20 min.) in four subjects the F.F. and C,O. 
showed a further slight increase. In the three subjects with the 
largest increase in C.0, (70 per cent), oxygen consumption was 
increased by 11 per cent. Thus the increase in C.O. is not wholly 
due to increased metabolism. The initial increase in C,O, was 
largely due to an increase in H.R. Subsequently, increases in H.R. 
and stroke volume were of about equal importance; this contrasts 
with a similar increas e in C.O. during 
ac hiev ,ed mainly by an increase in H.R. 

S upine exercise which was 
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A QUANTITATIVE EVALUATION OF NON LACTATE HYDROGEN ACCEPTORS 
IN ANOXIC RAT LIVER SLICES, Norman R. Alpert, Richard 
Chenoweth+:- and Richard Winzler*. University of-is, 
college of Medicine,-"Ehlcago, Illinois 

Anaerobic muscle produces large quantities of lactate. 
Under these conditfons pyruvate serves as a hydrogen accep- 
tor, facilitating the oxidation of DPNH, and thus allowing 
glycolyais to continue. Liver, in contrast, produces vsry 
little lactate during anoxia. For this tissue, fat forma- 
tion has been implicated a8 a possible substitute hydrogen 
acceptor system. Experiments were carried out to evaluate 
the quantitative significance of this and other non- 
pyruvate hydrogen acceptors in anaerobic liva~ slices. It 
has been assumed that in liver sl2ces under anaerobic con- 
ditions all carbohydrate which traversen the glycolytic 
pathway and doea not appear 8s lactate may be involved In 
a non-pyruvate hydm gan acceptor transformation. The total 
carbohydrate which disappeared anaerobically per gram of 
liver slice incubated in a high X medium fur 90 min. and 
X20 min. was 21.8 and 38.1 mg while the lactate which ap- 
peared was .s and 1.7 mg. Thus a considerable amount of 
carbohydrate Is not accounted for as lactate, In addition 
anoxic liver uses glgmgen a8 8 substrate in preference to 
the exe enous 
and 25 P 

glucose. A Pasteur effect of 10% at 90 min. 
at 180 min. wan observed. 

in part by USPHS Grant H2345. 
This work was supported 

gradad drgraar ef eb8tmmtion of thm main prlmonary rrt8ry by a 
brlloen rt the tip of 8 orrdllre erthatmr, Sbimf8r eb8emrtiOl8 wara 
msd8 fa de#r tith intrat errdire 8ept8, Ob8traotimar ef tha mais 
puboarry artery to l lmvata tha right r@ltrioUlrr Sy8tOli43 prW8or@ 
to mro than 80 Y. Hg in dog8 with 8trirX roptal defmotr oru8ad 
right-to-left 8bulat8 throwgh the dsfaot of alp ts 55 par oert of 
8y8t*mi@ flow and daorarr8d the magnitado of the left-to-right 8hont8, 
#o Iylt~m~tfu ehrng88 in maa11 aortio pr888ur+ and inrigaifiorat to 
rlight imQr8rBa8 ia maan rdght atria1 prmrrare ooeurred. In OontraIt, 
ia dog8 with introt repta l888er dagreer of ob8truetim predtmiag 

Hg were 888o@irtad with hOr888+8 in mman right &trial )rmrru&8 ml 
rtrikiag door~rr~r itr rnem asrtio prarrurr ud oardire eatpmt. The 
hmmdymrafe 8t8tu8 ef there no-1 dog8 detwiorrted rapidly ia 
oontrrrt to that of the degr -5th rtfirl raptal dafaatr that mra 
orprblm af Puimtrinfag right vrotriaohr hypmrtaarion OT+F pariodr 
lorgor than 30 miattt@8 without rigaifiernt door@888 in 8yrtWi@ 
rrterbl pFelllr*. It 58 oonolrd*d that uader therm ucrdftioar tha 
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THE EFFECT OF CENTRAL BODY THERmI; STATES ON THE COLD INDUCED VASODIM- 
TION RESPONSE. R. D. Anderson*, W. G. Boettcher*, G. 3. Grossbeck*, R. 
L. Harrington* a;d E, F. Kapelowfik*-(intr. by T. Aaama). Dept. of - 
Physiology & Blophy&& Univ. of Washington Sch. of Medicine, Seattle, 

The central body thermal state (CmS) is recognfzed as an Important 
variable in the determination of the pattern of the cold induced vaso- 
dilation (CIVD) response, but quantitative data on these relationships 
have not been avaflable. The effect of a mgdified CBTS on the CIVD re- 
sponse of normal subjects was therefore studied. A thermocouple wus 
taped to the digftal pad of the right index finger and a mercury in rub- 
ber (Whitney) strain gauge was placed at the nail base to record rela- 
tive finger volume and blood flow. The finger was Immersed in a stirred 
Co C water bath. !Che data obtained did not necessarily indicate a dir- 
ect time relationship between pulse and finger volumes and surface temp- 
erature during cycling, When the CmS was decreased by exposure of the 
whole body to 7O C for 1 hour, the time for cycling was longer than at a 
%ormalH C8TS and the rate of temperature rise was reduced, When the 
whole body was exposed to 40° C for 1 hour, the time for cycling was 
shorter than Itnormal" and the rate of temperature rise was higher. Ob- 
servations durln which the finger was maintained at a constant tempera- 
ture of about 34 8 C while the CBTS was modffied indlcuted that finger 
temperature per se Is a relatively unimportant influence on the pattern -- 
of the CIVD response. The more potent variable affecting the tempera- 
ture cycling and the general pattern of the local cfrculatory response 
under these conditions appears to be the CEBTS, 

META~LISM OF FREE FATTY ACIDS (FF'A) BY FORIZARM TISSUES IN MAN, 
R, Andres, M, Baltzan* and K, L. Zierler. Dept. Med., Johns Hopkins 
Univ. and Hosp. and Baltimore City Hasps., &ltfmore, M& 

Forearm metabolism was measured as previously described (J. Clin, 
Invest, 35: 671, 19% and 36: 723, 1957). The R.Q. of deep tissues in 
lr5 normal subjects was 0.76 + 0,018 (SW), only 16 + b.65 of oxygen 
consumption could be accountgd for by glucose uptike-(corrected for 
lactate production). The missing substrates for oxidation would be 
expected to be substances fielding an R.Q. of 0.71, i.e., fatty acfds, 
We were not able to demonstrate with consistency that the FFA fraction 
(Gordon's and Dale's methods used) was a major substrate. Results in 
b7 subjects were as follows: in l/3 of the subjects, half or more of 
the 02 uptake could be accounted for by uptake of FFA; in l/3, less 
than haI of the 02 uptake was accounted for3 and in l/3, the A-V 
difference was negative, that is, an apparent output of FFA from deep 
tissues occurred. Forearm venous blood from superficial tissues had 
higher concentrations of lactate, 0 
of glucose and K than deep venous b 1 

and FFA and lower concentrations 
ood, implying metabolic difference 

between fat and muscle. FFA output occurred in 85% of the supetiicial 
veins l Analysis of data from those dee 

-ef 
veins which showed large FFA 

output revealed that the total metibo c pattern resembled that of a 
superficial vein. We conclude that blood collected from a catheter 
which anatomically lies in a deep forearm vein may actually be 
sampl%ng predominantly blood from deep-lying adipose tissue or may 
be collecting blood from superficial tissues via venous inter- 
communications, These factors may have obscured the detection of 
FFA uptake by muscle. A sex difference in FFA metabolism has also 
been demonstrated: female subjects have higher arterial concentrations 
and greater uptake of FJ?A by deep tissues than males. 
(Supported by ONR, MDAA lNC. and NIAJQ (A-7SO) 
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CHOLINESTERASE/hOAMINE OXIDASE RATIOS IN THE AVIAN 
CENTRAL NERVOUS SYSTEM. D T.L. Folkerth* and 
kc. M. Hanson*. Indiana Univ. Med. Center, Indianapolis, Ind, 

Some investigators think that acetylcholine (ACh) and serotonin 
(5-HT) act as neurohumors. Cholinesterase (ChE) and monoamine 
oxidase (MAO), the enzymes which keep these two important com- 
pounds at physiological levels are widely distributed in the central 
nervous system (CNS) as well as in other parts of the body. How- 
ever, it is extremely interesting that in the CNS, high ChE activf- 
ties usually are found where MAO levels are low. Davison (Physiol, 
Rev. 38, 729, 1958) summarized some human tissue data and showed 
that m/MAO ratios for caudate nucleus and putamen were over 100 
whereas the cortex was under 10, These findings suggest that each 
system may be selectively involved in a specific brain part, or may 
interact with each other under certain physiological conditions, Sev- 
eral investigators have shown that 5-HT can inhibit ChE in vitro. 
Aprison (Fed. Proc. 19, 275, 1960) reported 50% inhibit-a 
ChE activity when ACfind 5-HT were present in equal molar concen- 
trations (3x10-3M). Further studies in which the brain ChE and MAO 
activities are compared in other species seem in order. Since we are 
using pigeons in a neurochemical-behavioral project, it was decided 
to determine the ChE()IMACh/gm/hr)/MAO(p NH3/gm/hr) ratios in 
specific brain parts. The ChE/MAU ratios for the cortex, caudate 
nucleus, mid-brain, cerebellum and medulla-pons are 85, 135, 174, 
415, and 76 respectively. When compared with a peripheral organ 
such as liver (14), the brain ratios are much higher. 

DETECTION OF RETROGRADE PASSAGE OF INDICATOR FROM 
AORTA TO LEFT VENTRICLE IN ZX)GS, Egas Armelin, * Leon 
Michaels,* H, W, Marshall,* D, E, Donald* and E. H, Wood. 
Mayo Clinic and Mayo Foundation, Rochester, Minnesota, 

Detection of indicator in the left ventricle immediately after injec- 
tion into the root of the aorta is proof of retrograde passage across 
the aortic valve and can be used to assess aortic regurgitation, 
Dilution curves of indocyanine green were recorded simultaneously 
from the left ventricle and femoral artery of 26 control dogs and 38 
dogs with experimental aortic regurgitation, all with closed chests. 
The effects of variation in sampling site in the left ventricle and 
injection site in the aorta and time of iajection in the cardiac cycle 
on the ratio of the areas of the immediately appearing portion of the 
left ventricular curve to the femoral curve (regurgitant fraction, RF) 
were studied. Synchronization of injection period to coincide with 
systo lie or diastole caused little variationrr in RF. However, the RF 
values from short duration injections (40 msec,) were time sensi- 
tive; RF values were minimal with injections in late diastole and 
early systole and m%ximal, in late systole and early diastole, 
Physiologic regurgitation was detected in normal dogs during a 
short, sharply delineated period just at the end of systole apparently 
related to valve closure. The correlation coefficient between RF 
values from nonsynchronized injections extending over several 
cardiac cycles and percentage regurgitation from back perfusion 
studies at necropsy was 0.85. This was superior to 
dilution and pressure pulse methods studied. 

other indicator 
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A NEW THEORY OF THE REGULATION OF MEATHIX, B.W,Amstronq, EIJLHurt, 
2,s J,M,Worban and R.W,Blfde. U, of Md. School of Med., BaE 
Md, (intr. by D,B,DilL, Army Chmfcal Center, Edgewopd Arsenal, Md.) 

During muscular exercise the Axed venous Pcoz (mco,) and acidity 
(H%) as well as arterial. acidity &a> are greater than at rest while 
the P&co2 repins essentially constant, The relationship between 
ventilation (V) and each variable, except Pacoz, is statistically sfg- 
nificant, These cunsiderations suggest that the hyperpnea of muscular 
exercise can be explained if the classic concept that humural control 
of breathing is mediated only by receptor mechanisms S;n the arterfal 
blood stresm (the respiratory center, the carotid and aortPc bodies) is 
expanded by postulating a chemoreceptoy, probabl in the pulmonary 
artery, whose activity is related to Ecoa and Ip F. This concept has 
been tested in dogs by measuring alterations of Pco2 and @ of arterial 
and mixed venous blood, produced by injections of lactk acid or sodfum 
bicarbonate solutions, by CO2 inhalation, and by muscular exercise, The 
resulting hyperpneas cannot be explained on the basis of arterial or 
mixed venous changes; they can be explained if both arterial and mixed 
venous changes are considered. mrvard Fatigue Laboratory data (J. 
Physiol. 66:9,1928, 69:18,1930), from norms1 men at rest and exercise, 
have been usgd to quangitate the cuncept. Some relationships found are: 

$ = 1.1 H a + 2.3 mcoz - 140. SE: 10.0 L/mi% 
r t l * .  H+a l piico* = 0.92; P: < 0.001. 

Ventilatory responses to diabetic acidosis, shock, CO2 inhalation, 
N&Cl and NaIICO3 administration agree well with the t "predictedvw by 
t&is equation; it also "predicts" the i of exercising subjects reported 
by Mitchell et al (J. Clin. Invest, 37:1693,1958). The Glomus pulmonale 
recently described by V. Krahl (Bull,U, of pld. Sch. of Pied. July 1960) 
may be part of the postulated mixed venous chemoreceptor mechanism. 

A pIJ:mO METHOD FOR DETESMINING THE ACID-USE VALUES OF DfiOOD. 
Astrup (in& b 5, W. Severinghaus). Department of Clinical 

Foul 

Chemistry, Rigshospitalet, Copenhagen, Denmark. 
A micro-method, suitable for capillary blood, is described for deter- 

mining pH, Ro2, standard bicarbonate, base excess and buffer base of 
blood. 

The method requires measurement of actual pH and pH after equilibra- 
tion with carbon dioxide at two known tensions. For this purpose a new 
micro equipment has been developed, involving a capillary glass 
electrode (for 25 ~1 samples) and a device for equilibration of micro 
quantities of blood (30-50&l) with gases. 

Capillary blood is drawn from ear or finger, For the actual pH, 
about 20-25~1 is sucked directly into the capillary electrode and the 
reading is made wediately, or it is sucked from blood drawn anaerobi- 
cally into a hepariniaed capillary glass tube. About 80-9OM of blood 
from two capillary glass tubes is divided between two of the chambers 
of the equilibration apparatus. This is shaken mechanically (2600 RPM) 
and after 3 minutes the pH values in the two samp3es are measured, By 
using these two values and the known gas PCO2, the rectilinear pH/log 
pCC2 line is drawn and the PCQ, standard bicarbonate and base excess 
can be calculated. The method is highly accurate, as the 3 vtiuss can 
be found with an error of less than 2 2%. 
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CENTRALR-ST-BY REMNERATING OEFIC FIEERS. Domenica G. 
Attardi* and Roger W. Sperry. Calif. Inst. of Tech.7 Pasadena, Calif. 

There is good physiological evidence that regenerating optic fibers 
of fishes and amphibians find their original place of terminatim in 
the optic lobe. Whether tb course taken by the growing fibers in 
regaining their central terminals is a random one or is selective was 
investigated. Histological studies were made in which section and 
regeneration of the optic nerve was combined with retinal lesions in 
goldfish and other species. The results suggest definite preferential 
selection by the fibers for their origixml central pathways: evident 
in the choice of medial or lateral tracts, in the point of entrance 
into tk tectum, and later, the point of entrance into the plexiform 
laym within tk tectum. Neuronal specificities thus appear to operate 
in tile patterning of fiber pathways of the central nervous system as 
well as in t& details of the synaptk intercozmection. 

CORONARY BLOOD FLOW AS A CRXTXCAL DE!l?ERMINANT OF CARDIAC 
PERFORWNCE AND SIZE, M. Bacaner, J. Cmrx311 
(Intr, by E, L, X)obson), Dormer Lab~'C%?~* 
hrkeley, Stanford Univ. Hospital, San Francisco. 

Starling9 "Law of the Heart" relating the strength of 
contraction directly to diastolic size is still held to ex- 
press the primmy mechmf.sm regulating in vlvo perf'ormmce 
although It has been shown that stmke out-and size vary 
both Independently and inversely with each other. Because 
cardiac metabolism Is fundamentally Influenced by coronary 
blood flow (CBF), cardiac circulation was studied to de- 
fine Its role aa a regulating and IlImItIng factor of 
cardiac performance and size through its effect on heart 
metabolism, Gmded pulmonary artery oonstrlctlon (PAC) 
was used to provoke heart failure and shock. After 
establishing heart failure, blood waa shunted from the 
inferior vena cava to a reservoir then pmped into a 
femoral artery to raise blood pressure, CBF was deter- 
mined by the disappearance of Na22 injeoted Into the left 
ventricular ~ocardlum, cardiac output by the arterial 
dilution curve. It was found that (1) PAC caused a pm- 
gressive decrease in ~ocardlal contractility and increase 
in size as CBF fell, (2) V-A shunting caused a progressive 
-turn of working capacity and decrease in heart size as 
CBF was augmented (while the pulmonary artery remained 
constricted), These data indicate th8t the strength of 
contraction, size and adaptive mechmlsms to lncmased 
work loads may be critfcally determined by the cornnary 
circulation and independently of the work load. 
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ON TEEl?ATUREOF!CHEUNC~G~G DxBMETERINIsoLcLTEDMIcRoscOPIC 
VESSEUUNDERPRESSUR,EV~~ON. Silvio~aezand&roldLamoti, 
Dept. Anes~esiolo~, N.Y.U. Media Center, New York and Dept. 
Pfigrsiolog~, k3.e &xiv. %hoolofIkLt NewHaven, Corm. 

our studies of tie effects of pressure in isolated micxw3oapic 
vessels have disclosed twlo cons=&& characteristics uniqtle to -he 
smallest blood vessels; (a) a selective clo8ure of pre&pUlary 
sphincters at positive pressures; and (b) an w2mging vessel 
dimeter (plateatx) under considerable pressure mriation. 

The nature of the latter v8scxCLar feature (b) has been further 
asdlyzed by the following aperimentel q3pmach: 1. Th0 effect of 
staticpressurewas ~stedo~isolafedssterioles,r~gfr~~to 
&2 micra in dhumder, using various perf'usion fhtids: rat pIasms and 
semmg a$ gehttie, 3% d&mm, 3% albumin mlutions aad kerosene. 
fAkthoughdW andgeUt&ne solutions &.mwincreased~~tvis- 
cosi~ at lower ranges of pressure as determised by the OsmXd Limo- 
m&er,no sQnificantc%ffer~~e appears~plateaufomationtithalx 
5 fluids eaplqd. 2. bHUWb~ S&Of433&WbMRltS, th8 XW3JMBleive- 
ness to topicml epinq&e of t;he isolated vessds under deuwnemt 
andimmmentof sM&qressurewas detemnined, keeping vessel dfa- 
meter constant, The results indicate that the log of the dose of 
eptiwe required to pmdwe a gwen ahange in the vessel radhl 
isproport5owCL to the 0rIginaI tensionofthevessel. The result8 
of tiese experiments warrant, for the present, We following comlu- 
sions: (a) t&t plateau fomEktion is not due to lack of pressure 
tramnissionbutis inherentintienature of thevessel-; end 
(b) that the shorter plateau deserribed for ir~~ervated pwtian~ 
my be related to circulating neuro-hmors or tissue mediators~ 

SIMULTANEOUS T-1824 AND RISA TIMF,-CONCENTRATION CURVES IN SPLEZVECTO- 
MIZED DOGS. Carleton H. Baker. Dept. of Physiology, Med. Coil, of 
Georgia, Augusta. 

Time concentration curves of several tag-protein complexes were de- 
termined over a period of five hours in chronically splenectomiaed dogs 
anesthetized with morphine and sodium pentobarbital. T-1824 blue dye 
in distilled water, human albumin solution tagged in vitro with T-1824, 
or autologous dog 

!i 
lasma tagged in vitro with T-18x were injected at 

the same time as I 31-tagged hum= e albumin (RISA) or in vitro 
11%tagged dog fibrinogen, The T-1824 solutions containedT.5% of 
dye per ml. of solution. Sufficient dye was injected to have an opti- 
cal density of about .500 in the dog's plasma and enough radioactive 
1131~tagged compounds so there were approximately 3000 counts/min./ml. 
of plasma at 10 minutes post injection. Arterial samples were taken 
at 5, 10, 15, 20 and 30 minutes post injection and then at 20 minute 
intervals thkreafter. It was noted that the disappearance rates of the 
Il%tagged proteins are the slowest of the various complexes and the 
semilogarithmic slopes are smooth and linear. However, the disappear- 
ance rate of the various T-182b solutions is an essentially non-linear 
one with many abrupt changes in concentration. It also appears that 
the disappearance rate of the in vitro tagged T-1824 protein complexes 
was less than that of the distgled water solution of T-1824, but not 
as low as the 113%.,agged compounds. (Supported by USPHS grant H-4573). 
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CELLULAR SITE FOR SYNTHESIS OF HUMAN PRUTHROMIBIN AS RE- 
VEALED BY FLUORESCENT ANTIBODY, William J. Baker * and Marion I. 
Barnhart. Dept. Physiology and Pharmacology, tiyne State University, Detro- 
it,gan . 

The objective of this investigation was to identify the specific cells engaged 
in synthesis of prothrombin utilizing immunocytochemical techniques. Purified 
human prothrombin was used in rabbits to elicit potent antiprothrombin sera. A 
single injection of human prothrombin (l-4 mg/KgI was mixed with AIWHI3 as 
an adjuvant and injected IM into a rabbit. Antisera were obtained 10 days later 
which were of comparable strength to those produced using Freund’s adjuvant 
which required considerably greater amounts of antigen, 3 injections and about 
5 weeks to harvest. These antisera did not form precipitin bands with purified 
human fibrinogen nor exhibit any common antigenic components with antipro- 
thrombin sera to dog or bovine prothrombin. The described immunologic evalua- 
tion was made with the Wilson modification of the Ouchterlony agar gel diffusiun 
technique run at several concentrations. Gamma globulin concentrates were pre- 
pared by Ethodin fractionation of the antiprothrombin serum and conjugated with 
lissamine rhodamine B 200. Such rhodamine labelled antihuman prothrombin 
provided the fluorescent tag for the study of human liver imprints. Liver 
parenchymal cells containing adequate concentiations of prothrombin attracted 
fluorescent antibody and produced patches of brilliantly fluorescing cells. Not 
all liver cells react with the specific antiprothrombin. This may mean that the 
liver parenchymal cell is specialized or that there 1s cyclic prothrombin synthesis 
(Supported by the Michigan Heart Association). 

CHRONIC AWm DOGS WITH TOTAL CARDIAC DENERVATION. Basdeo 
Balkissoon* and Edward Hawthorne . Howard Univ. School of Medicine 
Washington, D. C. 

Total cardiac denervation compatible with chronic survival in dogs 
was accomplished by a surgical technique involving right thoracotomy 
and right sided cardiac denervation followed in two weeks by left sided 
denervation. On both sides all branches of the thoracic vagus above 
the cardiac apex were sectioned and all thoracic sympathetic ganglia 
through the eighth were excised. At thoracotomy, mercury in rubber 
strain gages were placed around the ascending aorta and the middle of 
the left ventricle for recording aortic circumference (AC) and ventiicular 
circumference (VC) changes in the awake dogs. Bradycardia was char- 
acteristically absent following administration of epinephrine (0.05 mg 
I.V.) in seven chronic, denesvated dogs. This response was unaltered 
by atropinization (0.02 mg/kg). Awake, normal dogs characteristically 
showed a bradycardia after epinephrine in this dosage and this effect 
was blocked by atropinization. Semicontinuous monitaing of AC I VC, 
and heart rates over 24 hours (two minutes every half hour) revealed a 
remarkable constancy of heart rate in denervated as compazced to normal 
dogs. Rapid (one to four minutes) infusions of a blood-de-an mixture 
into a peripheral vein of standing denervated dogs increased end-dias- 
tolic VC and stroke volume as indicated by the VC gage. This was ac- 
companied by an increase in systolic and diastolic AC, Infusions in 
awake, intact dogs only caused an increase in heart rate, Awake dogs 
with denervated hearts appear to obey Starling% Law of the heart. 
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SURVIVAL OF RATS CHRONICALLY EXPOSED TO SUL 

Three hundred abd five male rats were randomly assigned 
to constant temperature humidity controlled exposure 
chambers chronically breathing 0, 1, 2, 4, 8, 16 and 32 
Ppm =2* The rats are transferred daily ta clean, ser- 
vzced cage racks, are carefully emsned and weighed week- 
ly with hematologic studies quarterly and pathologic 
studies at death. Incidence and degree of wheezing, eye 
opacities, loss of fur and scalep tails are associated 
with sulfur dioxide concentrations. The control group 
maintains the best weight, White blood cell counts, 
per cent neutrophils and hemoglobin are elevated in the 
so2 exposed groups, After 8 months, all of the control 
group, 93% of the 1-16 ppm groups and 82% of the 32 ppm 
group were alive. At 12 and 16 months the corresponding 
per cent survivals were 91 and 7% amon the controls; 
84 and 6% in l-16 ppm SO2 groups and 5 fi and 44% ia the 
32 ppm SU2 group. 
(1) Supported in part by PHS SAph 70219, 
(2) Present address: University of Southern California 
School of Medicine, Los Angeles. 

THE PREPARATION AND CHARACTE51XSTICS OF A HIGHLY PURIFIED 
MgACTIVATED MUSCLE ATPase, Iris Maggiolo Barb&to++ and 
Norman R, Alpert, University of fllinois, college of 
IQ, Illinois, 8 

Kiel18y and Myerhof reported th8 isolation of 8 partlou- 
lat8 nrUSC18 ATPase, different from &CtomyOSin which was 
activated by Mg and inhibited by Ca, In our initial 
studies of this preparation W8 found an 8XtFem8ly rapid 
Initial ATPase rate which was altered Titan the first 
minute to 8 much dOW8P more stab18 rate, This W88 com- 
parable to the initial ati secondary rates obs8FV8d for 
actomyosin ATPase, With the thought tiat an impurity tight 
b8 responsible fOF th8 inactivation furtier purifiCatfOn of 
the EUIZ,ym8 was attempted, This purification consisted of a 
seri@s of 8XtPaCtiOYM with 1% digitonin and subsequent pre- 
cfpitation with 70-905 anrmonium sulphate, Th8 OptimUm 
activity of the purified 9nZyIII8 was found at 40* c and pR 
7.0 at a ATP: Mg ratio of 4:l. Electron miCroSCOpy Of th8 
purffied sample inticated the absence of paFtiCulat8 mat- 
ter. Micro quantitative methods for lipids showed the 
pr8S9nC8 of phospholipida but tie absence of cholesterol, 
'fh8 high initial rat8 was still pr8S8llt in the purffied 
enzyme. Km values calculated f r 
minute are 8 X 10-3 and 5 x lo- 3 

the first and fifth 
respectively, This 

reflmrch was supported in part by USPHS Grant R2345, 
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PURIFICATION AND PROPERTIES OF MImHUNDRIAL MONOAMINE UXIDASE 
FRO!l BEEFLIWR. Libero Barbato* and LI G. Abood. Univeroity of 
Illinoie Medical School, Dept. of Psychiatry, Chicago, Xllinoio. 

Mitochondria from beef liver have been extracted three timea 
with a 0.5% (final cone) Triton solution, respectively at pH 7.5, 
8, 8.5. The last extraction gives a clear oolution, with a S-fold 
increase in specific activity. A final twenty-fold purification 
icr obtained by treating the oolution with calcium phosphate gel 
first at pH 8.5, then at pH 7, and cluting the activity frmn the 
gel oeveral timeo with 0.2 M K2HPO4, The Michaelia con8tant (h.) 
of the crude mitochondrfal Triton oolution ia 6.1 x 10M3M and that 
of the purified entyme 8 x 1Q'k Activity is measured either 
manonetrically, with tyraaine aa arubstrate, or apectrophotaetrf- 
tally, with beazylamine a8 8ub8trate. The activity of a crude 
aitochondrial solution is not linear with time, while the act%vity 
of the purified enzpe ia linear during the firat two minute@. 
p-chloromercurobeneoate give& 100% inhibition at a final coneen- 
tration of 3 x 10 
2 x 10-5. 

g4, S@6 at 1 x lOa and 65% inhibition at 
This inhibition does not seer to be competitive. The 

activatkng effect of KCN and the inhibitory effect of iproniaeid 
have been confined using as 8ub8trate kynurmine. The enzyme 
appears to be al80 activated by incubating in phosphate buffer at 
pH 8 at 2!5*. The effect of phenantroline ha8 been studied both 
with bensylmine and with kynuramine. With benaylamine as rsub- 
strate complete inhibition occur8 at 3 x lo'%! and with kynura- 
mine, 3 x 10% gives only 50% inhibition. The enzyme ohowo an 
optimum at pH 8.5 an&an inflection point at pH 8, which could 
not be resolved in another maximtlll. (Supported by ONR) 

MODIFICATIONS OF PROTHROMBIN SYNTHESIS IN THE DOG USING 
FLUORESCENT ANTIBODY, Marion I, Barnhart and Gordon F. Anderson *. 
Dept. Physiology and Pharmacology, Wayne State University, Detroit, Mich. 

Immunochemicai procedures have identified liver parenchymai ceils as sites 
for the synthesis of prothrombin. The present study is concerned with the 
dynamic aspects of prothrombin synthesis and makes use of agents known to 
modify the prothrombin function of the liver. A correlative study was made on 
circulating levels of various plasma proteins and the cellular state of the liver 
following coumarin drugs and vitamin Kl therapy. Coumadin (3 mg/Kgl was 
given 1.v. and 24 hours later the plasma prothrombin was essentially zero while 
the ci rcuiati ng fibrinogen remained normal. Fluorescent microscgpy and specific 
fluorescent antiprothrombins were used tn the cellular evaluation of liver function 
Coumarin derivatives appear to interfere directly in the synthesis of prothrombin 
rather than promote storage and inhi bit the release of prothrombin from the hepatic 
cell. Vitamin K1 administration produced renewed synthesis of prothrombin as 
indicated by brightly colored patches of fluorescent cells. Even though normal 
circulating plasma levels of prothrombin were reached within 5 hours liver ceils 
were not as brilliant in their fluorescence as in the normal pre-treatment animal. 
Also, not ail of the liver parenchymai ceils reacted uniformly with the fiuores- 
cent antibody. The questions of specialization of function or cyclic production 
of prothrombin by liver parenchymai ceils still remain to be clarified. (Supported 
by the Michigan Heart Association) 
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SIaW, E.J.Barte1sto and H,EI.W~ (i&r, by S,C.Wq) Ikpt. of Pharma- 
cology, Colle@ of Physlciam & Surgeons, Colunibia I&ILK, &w York City. 

It was reported previously that cmtid occlusion mm&ted in an in- 
crease in venous return of venous origin, By preventtng tMs inc;rease in 
Venous mtum from reaching the heart the psssor respoxlse to carotid 
occlusion w&s mmkedly diminished, In the present study f'urtkr Investi- 
gation of this venous contribution to the cmtid occlusion response was 
csrried mt. In anest~tized,thoracotornizeU,vaESot~~zed dogs the follow- 
ing nreasuemwts mm made: vemu8, 8rterial and left intraventricul~ 
end-diastolic (EDP) pmssusea with Stat- guages; c&&c contractility 
with a W&tan w, and ctiac ou-@ut with a rotmter. Carotid occlu- 
sion produced: little cw in central venous pressuse; increase in 
cardiac contmctility, EDP and mterial pzssure; ma;lntename or in- 
crease in cardiac output and ConsideHble lncmase in totaS, peripherti 
resistmce (TPR), When, during subsequent carotid occlusion, the in- 
cmase in venous =tum of venous origin was aspirated from the inferi- 
or vena cava, the following chmges ensued: reduction of the increases 
in contractility and HIP; marked reduction of the arterial pressm 
rbe, and a p*cfpftous fall in cardiac outputI ?phe immase in WR was 
x&modified. The decrease in cardiac output was much greater thm that 
w!xich could be accounted for by tie volume of venous blood aspirated. 
Re-i-ion of this volum at the "asptiatfon rate", during the B~JIB 
carotid occlusion mm, re-established typicaL carotid occlu&.oxl IX= 
sponses. of si@ficance is the fact that mmmJ. of arterial blti, in 
arz identical mamer, had $51 insignificmt effect on cardiac output, The 
ability of the co-tent heart to ~spond to carotid occlusion by main- 
ttining or increasfw cardiac output is dependent upon reflex venocon- 
striction and the Eaultmt increase in vezmus return of venous origin, 
(Supported by a grmt from USHB B 31-C) 

HYP0cAmT.A Am ERYmRoPoIESIS. R. G, Bartlett, Jr. and N.E.Phillips.* 
U. S, Naval School of Aviation Medicine, Pensacola, Fla. 

The unfailing correlation between hypoxia and erythropoiesis ac- 
companying altitude acclimtization seem to have given rise to an un- 
questioned cause-effect relationship. Ewever, accompanying a notlce- 
able hypoxia there is also a hypocaptia produced by the respiratory 
loss of carbon dioxide stores. Therefore, by-pocapnia also is posi- 
tively correlated with erythropoiesis, and such a correlation raises 
the obvious question of a possible cause-effect relationship. &peri- 
merits were designed to ascertain whether or not the hypocapnia ac- 
companyiw altitude acclfmatization might be a factor in the increased 
erythropofesis observed, There was a significantly lesser percentage 
of reticulocytes in the tail blood of mice subJected to a carbon 
dioxide rich but oxyQen 'poor atmosphere (55 CO , lO$ 02), as compared 
to animals exposed to a similarly low oqgen a zmo sphere without added 
carbon diotide. There was also a lesser weight loss in the animals 
breathing CO2. During the first few hours of exposure the hypocapnic 
animals were defititely less active than were the nommaptic animals. 
From these preliminary observations, then, it is evident that the hype- 
ca@a accompanying altitude acclimatization may be a contributing 
factor in the erlytbropoiesfs and other factors observed. 
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INDIVIDUAL BLXKlD DIFFERENCES IN THE OXYGEN DELIVERY RATE OF ERYTH- 
ROCYTES STUDIES PUIAROGRAPHICALLY. J. P, Bamberger, Helen C, Leong* 
and Kathleen Bardwell*. Physiology Dept., Stanford University, 
Stanford, California. 

The current produced at a dropping-mercury-electrode cathode in a 
polarographic circuit is much greater in whole blood than in buffer 
saturated with the same gas mixture. The ratio of the two currents 
is a measure of the Oxygen Delivery Rate (ODR) by the erythrocytes, 
This functional characteristic is related to the degree of reduction 
of the hemoglobin and in general shows the following relationship: 
(lOOfib%) (Bound 0 /Dissolved 0 ) = 42.3 (ODR-3). Although the 
Bound 02 /Dissolve 3 O2 changes 6 $ 6 in,going from 25% to 94% oxyhemo- 
globin, the ODR changes from 12 to 4, that is, the ODR at a low 
saturation is much greater than at a high saturation and this serves 
as a compensating factor in hypoxia. The blood of different indi- 
viduals have ODRs which are different. In some bloods the ODR is 
of a different magnitude, e.g. at 25X, 50% and 75% saturations, re- 
spective ODRs are 4.6, 5.9 and 8.75 in one individual and 7.05, 
9.5 and 11.95 in another. While in others the change in ODR with 
saturation is mere marked than usual, e.g. 10.3, 17.5, 24.7, We 
do not know the basis of these individual differences but will 
assume the working hypothesis that they depend on differences in 
erythrocytes oxygen permeability or on hemoglobin-polymer oxygen 
interchange reactions or on rouleau behavior of the blood. Con- 
clusions: I) Oxygen delivery rate increases with reduction. 2) 
Individual bloods differ in the delivery reduction relationship 
a) as to magnitude and b) as to relative change. 

(Supported by Contract: Al? 41(657) 255) 

Prevlauuly we have demonstrated that at sub&n&e levsla of b rslr/L 
acetoacstate, both diaphragm and adductor fibers frm fed aUm 
diabetic rata take up leaa acetoacetlc acid than diaphrsgpl and fibera 
frm fed control rata. Xn the present investigation, with a substrate 
level aa 1~ a8 1 mM/L acetc#lcatats, theru waa a dtcmaaa of over 5s 
in uptake by fibers frm fasted depancmatimd rata (0.15~0.02 SE 
mg/g/hr wet ut, n- 7) aa cmpared to the fasted wWo1 aeties (0.32~ 
0*03 mg/g/ht ,  n- 8) l In the presence of 4 z@lb acetmcetate, fibsm 
fmm fasted dapancreatized rata (0.22+04, n* 6) agaln to& up leau 
than half aa much scetoacatate aa did fibara from fasted controla 
(0,50~0.04, n-4). It uaa poaaible to demnstmta low acetoacatati 
uptakua by fibers frm ciepancreatimd rats in both phoaphats and 
bicarbonate buffwed media. Since muscle cmpriasa abmt 4@ of the 
body weight md liver mly about 5%, the 50 to 60% reduction in uptake 
of acetmcatats bp mmcle fran diabetic rab w&ld have an effect on 
ketonemiu coqaruble to the 4.8-fold increase in prodaction of ketone 
bodies reported for diabetic liver a~caa, The sxpewnts dfacua8ad 
above wm dose in the pmsance of 150 mg $ glucoaa. Huuavar, the 
addition of thfs amount of glucose to the medium had AO effect on 
acetoacutic acid upt&e (-0.01 mg/g/hr for the control aewiea, *&03 
mg/g/hr for the diabetic serba). The addition of gh~coas pIus 
insulin (0.47 Units/I& incmaaad uptake by 3H in the control (+&lj 
mg/g/h~), md by 10@ in the diabetic aerim (+0.22 m&/h+ No d&a 
uaa comidemd significant mleaa the P value ma C.02. The addition 
of glucagon (20 u&l) had no effect on acetoacstic acid uptake, 
Aided by PHS grants A-1157, A-213 and H-2263. 
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WE USE OF PERMANENTLY VISUALIZED ORGANS IN STUDYING THE EFFECTS 
OF W" FORCES IN DOGS, E, L, Beed$ng+ and F, R, Steggerda, 
Holloman Air Force &se, New Mexico. 

Xn 1937, Steggerda and Gianturco demonstiated that the colon 
of cats can be made permanently opaque to X-rays by injecting 
Tt-rorium Dioxide (Thorotrast) into the wans of this organ, In 
the present experiments attempts were made to tisual.izie other 
organs in the abdominal. cavity and then to record distortions of 
these organs under varying WI forces in the apparently normaL 
unanesthetized dog, Organs successfully timalized with this 
technique ticlude the colon, urinary bladder, kidneys, stomach 
and diaphragm, The liver and spleen also may be visualized quiti 
satisfactory by itiecting the opaque material directly into the 
blood stream, A suspension of finely ground particles of I&SOL 
(Kicropaque) has in some cases been substituted for morotrast, 
Ily using a Micronex X-ray machine, the tube of which was mounted 
over a decelerated sled on which the antial was positioned, 
X-ray pictures w8re made of the amount of organ displacement in 
comparison to organ position noted before the stmt of the ex- 
periment, Adjustments were so made that the X-ray picture was 
taken at the point of maximum deceleration, The X-ray machine 
is capable of giving exposure ties as short as l/2000 of a 
second and thus affords a clear outline of the edges of the 
organs visualized, 

Ablation of the cortical taste area produced transient impairment of 
taste dlscrimPnation (quinine &drochloride) and coagulation of the 
thalamic taste nucleus produced permanent impairment of taste diticrim- 
ination as measured by the traditional preference techntque. dddition- 
al removal of the olfactory Wbs had no effect on thresholds measured 
in this fashion, Different results were obtained if thresholds were 
m8asured by a conditioned avoidance tachnfque using electric &ockr 
NormI. threbolds were lower than by the preference method, both cor- 
tical and thalamic removals were followed by only a teqaraw loss of 
discrimination which returned to norr& levels with further Qaining, 
and finally, removal of the olfactory bulbs at this stage produced a 
marked and permnent fncreaae in "tastem thresholds, These reaultt;a 
suggest that quinine solutiona have an olfactoq component which 1~ 
not used in the preference situation but which can become a conditioned 
stimulus in a shock avofdance situation, Thhua if the animal8 are 
motivated hy ahock they wfll avoid a quinine solutfon on the basis of 
its olfactory properties at concentrations too weak to taste. (Aided 
by grant s1932, mm3, mm%) 
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HUMAN SUBJECTS WITH D-m MENTAIZFY, Heinz W. Berendes*, &on 
Mart+, Robert 5. Ertel*, J. A. WCaxtw, John A. Anderson*, and Zkanz 
Halberg. Cmbridge State School & Hospital, Cambridge, Minn. md 
Medical School, Utiversity of Minnesota, Mirmeapolfs 14, Minnesota. 

Circadian (about 24&r.; circa, dies) periodic changes were mapped 
for 5 ph:nylketonuric patients with verified high blood phenylalanine 
levels (X=24.9+54 IQ&), 5 mongoloids and 5 medically normal subgects. 
On the 10 patients, rect #al temperatures were detemined at 6-b. inter- 
vals for several months. These 1ongitudinaL temperature profiles re- 
vealed periodic components that were synchronized with the 24-hr. rou- 
tine of institutional life. Beats on the temperatures record of some 
cases suggested the i&era&ion of additional free-running though cir- 
cadian periodicity. Blood profiles wLth 4-hrly. sampling during a 24- 
hr. period also were obtained for WRC, eosixlophils (chamber oount), 
cortisol (Mason) and 5-hydroqtryptamine (Davis). Circadian periodic- 
ity was ascertained in such transversal profiles, with significant 
phase differences among the variables studied. The blood profiles 
provide a refined standard of reference, revetiing e.g. increases to 
10,000 or more WBC/& at peak-time (z for mongoloids at 17:oO = 
11,3oo/nnn3) I Moreover, in both groups of patients blood s-hydrogtzyp- 
tamine levels were significmtly lower by com~ison to ~~omals, liv- 
ing on the same diet (P( .05); the me= values were .14&.041)1g/ml 
for phenylketonurfcs 
for normals. 

,.209&.024 ~&ml for mongoloids 831d .316~016 &ml 
The finding of lowered blood 5-hydromryptamine levels 

in these patients with defective mentality is strengthened by the peri- 
odkity approach which rules out possible differences brought about by 
sampling in different stages of circadian rhythm. 

BEHAVIOR UP TW NON-EMBOLIZED VESSEIS ACCOMPANYIN GRADED 
DIFFUSE PULNONARY EHEWLISM, Theodore Bemthal, A'lan Warres~ 
and Joseph T,TayXor,III~ Department of Physiology, bdfeal 
College of South Carolina, Charleston, S, C. 

The vascular bed of the left lower lung lobe In dogs was 
embolZzed In situ In steps with 7511 glass beads durfng 
auto-perfusion with arterial blood at several perfuslola 

8 and the effects upon le ft lobar pulmonary artery 
,ow measured. changas in sha ,pe of the derkved 

flow-pressure and reslstame-pressure cum08 and In value 

of the ratio floW &t high PWfUBiOn pI?eSSUlV y8re analyzed 
l 

flow at low perfusion pressure 
Such analyses indicate that, aside from the obstruction of 
blood flow occurring in the embolized vessels in the 
perfused lobe, the non-embollzed vemel.$ there also offered 
progres~lvely lnoreaslng resistance to blood flow as 
embolS.zation proceeded and with characteristics suggesting 
that this was due to moderate progressively increasiq 
vascular tone. (Supported by Grant H-1320, National 
Imtitutes of Health, USPHS) 
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To d&e-e whether the reported rise in aldosterone secretion 
follw5ng bilateral common carotid constriction is dependent on ACT& 
5 WpQsectomized duEfs were studied, AdreM venous blood was 
collected 1 and 1% hours after mphyzectongr. % comon carotid 
arteries wem then constricted and samples htaked 15 min,(2 doe), 
30 min,(3 dogs), and 60 min. thereafter. The constriction lowered 
lSqpa1 blood ~essure to an average of 55/Q m, Hg,; systemic 
blood pressure rose, then fell slarly to control values by the end 
of the experiment, Aldosterone was measured by the double isotope 
dilution technique and f7-&droxycorticoids by the Silber-Porter 
method. 17-I@rowcorticoid secretion rematied unchaeed at < 1.6 

&&I, Aldosterune values (nseank Standard error) were: Control 1, 
3027.8 II&&I,; Central 2, 26,t8,5 &&I.; l-5 ti, after 
constrhtion ll q&h.; 
6.olt1.8 lyl&n. 

30 min., 10.0~2.1 I&&.; 60 mk, 
In sMI.arly studied normal dogs, a rise in 

aldasterone secretion occwred after ccnstriction. The data 
suggest that aw rise ~JI aldosterune secretion following carotid 
constriction is dependent on pituitaq secretion, presumably of 
ACT& (Supported by Comonwealth Fund). 

THE RESPONSE OF THE ABDOMINAL MUSCLES IN CAT TO POSITIVE 
PRESSURE BREATHING. Beverly Bishop (in*. by F. R. Griffith, Jr.). 
The Univ. of Bm Is& of Med., Buffklo, N. Y, 

Electromyugraphic evrimenti on dial-anesthetized cats have r8v8d8d 
thatl&eabhninalmw3clesaSSum0nna~v~ expiratoryroleduringoontinuous 
positive pressure breathing (4 to 20 un H%O). That ti abdominal muscle 
expiratory response t;o positive pressure is not mediated exclusively as a seg- 
mental stiet& r&lex has been demonstrated by the persistence of the res- 
ponse when tie Wmen is completely opened and by abolition of the reapwe 
when tie spti cord is trme&ed at the tioraoic 18~1. Bihtiral se&w 
of the dorsal rootS fkom Ll ti L4 ti au-tin tie reSponSea ThuS, local 
afferent Inflow would s-m necessary but iasupffcient for main&g tie 
positive pressure r8fipOnBe. cerviCalY~~~myfrvltially8~~~Sthe 
respnaeindicatigtbimp0rtance ofvagalaffwentimpulses. IMferenthl 
blocking of th0 vagi with novocafns or compression suggests that th0 vagal 
afferent impulses subserving tis positive prmsure reflex are i&Wed by 
receptirs distinat hm lung stretch receptors. Future emerhents should 
reveal the @pe and location of tie recephrs involved. 
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Dssplte reporter to the contrary "denemation ditwemis~ ier gene+ 
tally held to seault from increaaad glomumlar filtration rata (@I%) 
in the denemated lddney. *me foUoW studieawxm undertaken to 
d-&rate the wrtance of &blea othar than GFR fn pmmotlng 
mcsanive acmtion of aodium fmm the danervated kidney. Folla 
acute, unilafaral, renal denemation in pemtotirbital anesthetized 
dogs,-clearance s&dies wmru umd to m&ate ren& tiction ti the 
raparats l!aney8* Ratios of fhnction, daMwv8tad/innemted ahey, 
during intravenaw $nfb8ions of hype&ode Nacl, ure8 or mamitol 
indicated that eroCSS8im bxJEF8tiOll of aodium by the denemated kidney 
waamgp;s=tedbyNaQ inrU8lonor Sldspendently~increaaedGFR 
ad diminfshed conctitant with incma&q water and solute excretion. 
Depth of anmthesia wan not a tiabla in tharsa apdmenta. 

Iddneymranotdef%ned,butths fai&m of th8 dene&&edkidneyto 
respond was cle~3.y dknatrabls and attributable, in part, to a 
defect in 8odfm "reabsorption". 
InstmanceBktdical I&march Pund.) 

(Suppoded by a grant fmm the Life 

THE REN IN AND ANG IOTENS I NASE CONTENT OF THE KIDNEY OF NORMAL AND 
RENAL HYPERTENSIVE RATS. Pedro BlaquieW, David F, Bohr, Alberta C. 
Taquini,J& and Sibley W. Hoobler, Departments of Physiology and 
Internal Medicine, University of MTchigan, Medical School, Ann Arbor, 

Michigan. 
Renin and angiotensinase concentrations of the kidneys were 

determined tn the following groups of rats: 1) 7 normal; 2) 12 with 
renal hypertension produced by unilateral clipping of the renal 
artery; 3) 11 unilaterally clipped, which failed to develop hyper- 
tension; 4) 22 with renal hypertension produced by clipping of the 
renal artery and contralateral nephrectomy; and 5) 7 untlateral 
cl tpped with contralateral nephrectomy which failed to develop hyper- 
tension, Kidney extracts were assayed for renin by two different 
methods: 1) direct intravenous injection fnto a rat sensttIzed by 
ganglionlc blockade, and 2) the in vitro production of angiotensin 
which was subsequently assayed In a simrlar manner. Anglotensinase 
was determined by incubating the kidney extract for two hours at 37O 
with a known amount of synthettc angiotensin, Renin content was re- 
duced in kidneys of all groups of rats with renal artery clips, The 
greatest reduction occured in the rats that failed to develop hyper- 
tension. The reduction in the untouched kidney was greater than that 
tn the clipped kfdney, One gram of the normal kidney is capable to 
inactivate 1 mg. (3000 Dog Units) of synthetic angiotensin under the 
conditions described above and no change In its concentration was ob- 
served in the different experimental groups* There was no significant 
difference between the weights of the kidneys In the normotensIve 
and hypertensive groups. (Supported by a grant from the Michigan 
Heart Association,) 
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EFFECT OF ZYMOSAN ON PROPERDIN TITERS OF DOGS SUBJECTED TO 
HEMORRHAGIC SHOCK, EL Blattberq* and M. N, Levy. 
St. Vincent Charity Hosp., Cleveland, Ohio. 

Dogs were injected subcutaneously with 50 mgm. zymosan 
incorporated in adjuvants, Control animals were also 
selected but did not receive zymosan, After 2-3 weeks, 
all animals were subjected t0 oligemia at 35 m-m, Hg 
arterial pressure fos X50 minutes, then all shed blood was 
returned to the dog, Periodically, blood samples were 
drawn and properdin titers were detemined by the phage 
neutralization assay, The zymosan injected dogs had 
considerably increased properdin levels at the time of 
hemorrhage, In all dogs, the titers remained constant 
during oligemia and fell in the post-transfusion period. 
Properdin titers fell to a greater extent in the injected 
dogs than in the control dogs, but rarely fell below the 
dog's control level, 

THEAFFERENTMECHANISMOF THEBAINBRIDGEREFLEX. 
Clark M. Blatteis (intr. .by Steven M. Horvath). U. S. Army Medical 
Research Laboratory, Fort Knox, Kentucky. 

The effective stimulus for the Bainbridge reflex was studied in 36 
morphine-premeditated (0. 5 mg/kg), chloralose-anesthetized (100 
mg/kg), closed-chest dogs by ivc, right atrium, right and left ven- 
tricles and pulmonary artery catheterization. Two different stimuli 
were used: the caval ostia and the right atrium were in the first in- 
stance perfused with 500 cc/min and 1000 cc/min of whole blood for 
15 seconds, in the second instance distended by balloon and prong- 
catheters for 3 minutes. Heart rate (ECG), blood pressures and oxy- 
gen consumption were measured continuously; cardiac outputs were 
determined before and during each stimulus. The observatians were 
made on 3 preparations: intact, carotid sinus baroreceptors bilater- 
ally procaine-blocked, and bilaterally vagotomized dogs. The 
f3ainbridge reflex was not elicited by an increase in the rate of flow 
or the volume of venous return; in the intact dogs the heart rate was 
slowed rather than increased during the perfusions, and it was not 
affected in the denervated preparations. Venous and arterial systolic 
pressures were increased in all the preparations, but least in the 
vagotomized dogs. Central venous hypertension alone likewise did not 
induce reflex cardiac acceleration since localized caval and right 
atrial distension produced no heart rate and blood pressure changes 
in any of the preparations used. Cardiac outputs were increased 
during perfusion, but not changed during distension. The heart ac- 
commodated to increased filling by increasing systolic discharge, 
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THE EFFECT OF CERVICAL SYMPATHETIC STIMULATION ON CEREBRAL OXYGEN 
TENSION, [ Preliminary Observations) Byron M. Bloor and George C. 
Stevenson (intr. by J. W. Severinghaus) Dept. of Surgery, Western 
Reserve Univ. , Cleveland, Ohio. 

Quantitative p02 determinations have been carried out with 
platinum micro electrodes stereotaxically placed in the cortex, 
white matter, ventricle and clsterna magna of the African Green 
Monkey (Cercopithecus-sabaeus). The effect of cervical sympathetic 
and vertebral nerve stimulation has been studied. Unequivocal p02 
changes have been produced in all loci with bilateral sympathetic 
stimulation and with bilateral sympathetic and vertebral nerve 
stimulation. Prompt decreases in oxygen tension were usually ob- 
served, In Some Instances, however, a sharp increase in brain p02 
was observed concomitantly with a drop In cisternal oxygen tension. 

EVOKED ACTIVITY IN THE SOUTOSENSORY CORTEX OF THE OPOSSUM, 
me* and 4. &. Towe (intr, by N, B, Everett). 

&. E. Bode- 
Depts, of Anatomy and 

Physiology & Biophysics, Univ. of Washington Sch. of Medicine, Seattle. 
Since the opossum is a primitfve mammal, it presents an opportunity 

to study the phylogenetic as well as the ontogenetic aspects of evoked 
cortical activity. Both the distribution of evoked primary responses in 
the somatosensory cortex and the patterns of activity of individual neu- 
rons within it were investigated. Adult Didelphys virginiana were anes- 
thetized with+chloralose or Dial-urethane and paralyzed with decameth- 
onfum bromide or d-tubocurarine chloride, One cerebral hemfsphere was 
exposed, the dura was reflected and the pial surface was bathed in sa- 
line or mineral oil. Gross potentials and single u,+t activity were re- 
corded by standard methods. All evoked discharges w&e produced by 
stimulation of the palmar surface or individual digits of the forepaw 
contralateral to the recording site. Primary evoked responses occurred 
in a restricted patch of cortex 24 to 28 square trm. Usually, they were 
initially positive, diphasic waves measuring up to 2,s mV in peak-to- 
peak amplitude. At maximal stimulus intensity the response began 9.0 
to 9.5 msec after stimulation; the positive phase lasted about 9 msec 
and the negative about 11 msec, As the stimulus intensity was decreased 
toward threshold, the response began later, the change between threshold 
and minimum latency being about 7 msec, The amplitude of the primary 
response dropped rapidly to zero toward the periphery of the responsive 
cortex; the rate of change of peak voltage with distance was greater 
than in cat or monkey. Individual units were isolated within this ac- 
tive tissue at depths of 400 to I.200 p below the pial surface, Their 
recorded behavior was similar in every respect to that of somatosensory 
units in the cat or monkey, (Supported by grant B 396 from the Natioml 
Institute of Neurological Diseases and Blindness.) 
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A D IRECT RECORD ING OF TENS ION FROM ISOUTED ARTER#OLAR SMOOTH MUSCLE. 
David F, Bohr and Patrfcta L. Gouletqc, Dept. of Physiology, University 
of Michigan, Ann Arbor. 

Previous studies on isolated vascular smooth muscle have been 
limited to the use of large arteries and veins. These vessels are not 
significantly involved in contrul of resistance to blood flow, and it 
is probable that there are differences between this smooth muscle and 
that of the smaller muscular vessels that do control resistance. The 
current study was designed to obtain an isolated smooth muscle pre- 
paration frun these smaller vessels. Arterioles of the rabbit meso- 
appendix have been used. After freeing the vessel of fat and connec- 
tive tissue, a snugly fitting steel rod (ISO to 300 u diameter) is 
threaded through a 3 mn length of the vessel. With the arteriole in 
a mid-position on the rod, the tm ends of the rod are mounted in 
synchronously driven chucks of a Jeweler’s lathe. The sharp edge of a 
ptece of razor blade (clamped fn the sl ide rest) is then pressed firrn- 
ly against the steel rod at an end of the arteriolar segnent to which 
3 thread has been tied. When the rod turns the blade slices a hellcal 
strip (50 tu 150 u wide) from the arteriole* After a strip approxt- 
mately 1 rrrn long ts obtained, the rod Is cut just distal to the #strip 
endI of the arteriole. The other end of the rod is removed from the 
chuck and mounted in a Grass strain gauge transducer. The thread is 
tied to a fixed point fn a bath of Webs sulution and the positton of 
the transducer is adjusted wfth 150 mg tension on the arteriolar 
strip, After a 2-hour period tn the bath at 37O, the strfp responds 
reproducibly to epinephrine for an additional 8-hour period. Numerous 
observations have been made which indicate that there are basic 
differences between the contractile machinery of this smooth muscle 
and that of smooth muscle obtained fran larger arteries. 

by grant H-3756 Cl from the National Heart Institute, 
(Supported 

PHS.) 

CRITICAL MMPING IN NORMAL 8MxID GLUCCSJZ REGULATION. Victor W, Bolie* -- - 
and J, Y. Crlsmon, 
univ., 

Iowa State University, Ames, Iowa and Stanford 
&nford, California. 

Recent refinements in insulin bioassay procedures have led to new 
experimental results (llbetz, R, Diabetes. 9:89-93, 1960) of quantita- 
tive importance in glucose homeostasis, A parallel development is the 
recent formulation (Belie, V.W1#, Glucose-insulin feedback theory. Pro- 
ceedings of the Third International Conference on Medical Electronics. 
London, 1960) of a set of equations which simultaneously interrelate 
the various roles of the primary organs of glucose regulation, utili- 
zation, and excretion. The present paper deals with extensions of 
these results to the case of limited (Physiological) variations in the 
concentrations of insulin and glucose in the blood stream. It is 
shown from experimental data that the normally functioning glucose 
homeostatic mechanism exhibits physiological coefficients which app- 
roximate the well-known critical damping criteria of servomechanism 
theory, which quantitatively expressed the Iloptimu&' compromise be- 
tween excessively slow response and an inclination toward oscillatory 
instability. Using a distribution volume of 14 liters for the 70 kg 
adult, it is shown from experimental data that the regulatory co- 
efficients for the actions of insulinase, the pancreas, the liver and 
tissue response to insulin, and the liver and tissue response to glu- 
cose are 4t = 0.92/hour, p = 0.24 unit/hour/gram, 7 = 6.25 graw/unit/ 
hour, and 6 = S,O/hour, F'rom critical damping considerations, the 
corresponding coefficients are found to beO( = O.SO/hour,@ = 0.30 
unit/hour/gram, 7 = 4.8 gram/unit/hour, and& 3,2/hour. Curves are 
presented to illustrate the effects of changes in the "organ-sensiti- 
vity coefficients" on the responses to standard glucose and insulin 
injection tests. On theoretical grounds the half-life of insulin is 
found to be approximately 53 minutes. 
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RESPXMTOF1Y COWRES~W OF THE ESOPHAGUS BY KEDXASTIMi'& STRUCT'L'RES, 
Stuart Bondurant, Milton Carlson, Richard Havle and Eu ene Klatte 
(intr,byJohn3 hckam). 1. fl &ndMha. 

Respiratory &traesophageai pies&e chang: (IEP) may be'caused by 
extrinsic compression as well as by intrathoracic presmule change (ITP), 
To study the cause and the magnitude of extrinsic compression, eso- 
phageal pressure has been measured with a multi-balloon system composed 
of three matched 7 cm, balloons arrwed*end-to-end and an adjacent 21 
cm, balloon. Tidal volume was measured Atitaneously. Ten normal 
males were studied seated, supine, and leaning fomJard before and dur- 
ing acute central vascular engorgement induced by inflation of an avia- 
tor's G suit, RESULTS: Seated; the previously reported greater ap- 
parent elastance measured in the lower esophass was confirmed (Group 
Mean 4.6 cm& upper balloon, 8.2 cm& lower balloon, p(,Ol). Elas- 
tance measured with the long balloon was not significantly different 
(pX.1) from that of the middle small balloon despite different pres- 
sure-volume relationship and frequency response of the balloons. Seat- 
ed to leaning forward; Uastance decreased in all balloons, most mar- 
kedly (p&OS) in the lower two small balloons (5.8 to sj,l and 8.2 to 
6.1) 4 Seated to mpine; Elastance measured with the small balloons 
d5d not change (p).l), that measured with the long balloon increased 
from 6.1 to 7.2 (p(.O2). Cineradiographic study of ra.dio-opaque bal- 
loons revealed esophageal distortion which changed with respiration to 
be minimal in the seated position, to be increased with central vascu- 
lar engorgement, to vary with the individual and with posi$5on, and to 
be caused by: aorta, puln;onary artery, left main bronchus, left atrium, 
right atrium, or left ventricle. There is evidence of etirinsic corn- 
pression throughout, more marked in the lower esophagus. The unquali- 
fSed use of IEP to estimate ITP would seem unjustified, 

VARIATIONS IN EXCITABTLTTY OF DORSAL CO7UMN FIBERS OF FROG SPINAL CORD. 
Stella P, Botelho and B, H. C. Matthews*# Physiology Departments, 
Graduate School of Medicine, University of Pennsylvania, Philadelphia 
and Cambridge University, England. 

During the course of studies which were designed to elucidate fur- 
ther the phenomenon of intermittent conduction (Barron and Matthews, J. 
Physiol. 8573, 193% we noted that single antidromic test impulses in 
the dorsarcolumns could be enhanced by conditioning volleys which 
originated at various sites distant from the site of the test stimuli. 
Experiments were performed upon decerebrated, curarized frogs. Test 
stimuli were applied to the surface of the dorsal columns through a 
silver ball electrode, Antidromic test impulses were recorded ePther 
from the nerve segment, which consisted of fibers of m&dial and lateral 
peroneal nerves or from dorsal roots. Conditioning stimuli were applied 
to peripheral nerves and to ventral and dorsal roots. The results in- 
dicated that enhancement of test potentials occurred with conditioning 
impulses which arose from: 1, electrical stimulation of contra- and 
ipsilateral sciatic and brachial nerves, 2, electrical stLmulation of 
dorsal column fibers at the same site to which test stimuli were 
applied, and 3. pressure on any of the limbs. There was some indi- 
cation that the enhancement occurred only when the preparation was 
reflexly active and was dependent upon adequate circulation and im- 
pulses arriving in sensory fibers. Supported in part by grants from 
the U.S.P.H.S. National Institutes of Neurological Diseases and Blind- 
ness (Special Traineeship BT-327 and B-1981). 
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A STUDY OF DIFFUSION OF ATP THROUGH GLYCEROL-TREATED MUSCLE USING ADP 
AND MYOKINASE-INTIUCED CONTRACTION. W. J. Bowen and H. L. Martin.* 
Natl. Insts. of Health, Bethesda, Hd. 

Investigation of muscular contraction by use of glycerol-treated 
(g-t) muscle has suffered from lack of information concerning the 
diffusion of contraction-inducing ATP into the bundles of fibers 
and into individual fibers. We have studied this problem by replacing 
the ATP with ADP after the ATP-induced tension of a fiber remained 
constant for one or more minutes. The fiber bundles were treated 
with 0.4% myokinase solution to make the amount of dismuting enzyme 
constant. All g-t muscle contains myokltnase but the amount varies. 
When ADP was applied, wide fiber bundles developed more tension. 
Narrow ones did not. The contraction is the result of ADP diffusing 
without the interference of dephosphorylation as occurs with ATP and 
then being dismuted to ATP and AMP, Thus ATP is formed an areas 
where there would be none bv diffusion. The amount of extra tension 
developed was correlated diiectly with the cross section of the 
bundles. The maxi-1 cross-sectional area of bundles which did not 
develop further tension in 0.5 to 2.0 x 10-3 M ATP was 0.02 mm2 and 
the width 175 p., This indicates that ATP had completely diffused 
through the narrow bundles and their fibers and that the diffusion 
constant through individual myokinase-treated fibers is greater than 
3 x 10m8 cm2/sec., the value found by Hasselbach in longitudinal 
sections of g-t muscle. Since ADF formed from the dephosphorylation 
of ATP also diffuses and up to half of it is dfsmuted to ATP, it is 
concluded that dispersal of ATP through g-t muscle is increased by 
myokinase. 

RELATIONSHIP OF PARIETAL CELL MASS TO AGE AND WEIGHT IN 

NORMAL WISTAR RATS. S. P. Bralow, M. D. *, S. A. Komarov, M, D,, 
H, Shay, M. D, Fels Research Institute, Temple University Med. 

Center, PhiladelpICa, Penna, 

The parietal cell mass was estimated in 4 groups of healthy Wistar 
rats from our colony. Each group consisted of 3 animals of compar- 
able age (1, Q/2, 2 and 3 months) and fasting weight (55, 85,172 and 270 

gms. ). The technique of Cox and Barnes (Proc. Sot. Exper. Biol. and 
Med. 60:120,1945) was modified in that the strips of mucosa were cut at 

approximately right angles to the antral margin. Included in each strip 

were the transitional antral zone and the body of the glandular portion 
of the stomach to the greater curvature. The parietal cells were 

stained according to Marks and Drysdale ‘s modification of Zimmer- 

mann’s differential stain of the gastric mucosa (Stain Tech. 32:48,1957). 

The mean parietal cell count per unit area (6.98 x10-6 sq. cz) of glan- 
dular mucosa was corrected for shrinkage and nuclear overestimate. 

The count per unit area did not depend on age or weight of the animal 
and was estimated to be 42.6 h1.41. The distribution of parietal cells 
(counts per unit area) was not uniform within the strips. The maxi- 
mal concentration of parietal cells occurred in the mid-body of both 
the anterior and posterior walls and appeared to be related to mucosal 
thickness. The means of counts in the 6 strips per animal were not 
significantly different in 9 of 12 animals. The estimated parietal cell 
mass ranged from 25.94 million in the 1 month old group to 51.58 
million in the 3 month old group. There was a highly significant (P < 
0.001) positive correlation between estimated parietal cell mass and 

age (r = 0, 98) as well as between cell mass and body weight ( r = 0, 95). 
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BLOOD FLOW IN THE HEPATIC VEINS OF THE RAT (MOTION PICTURE), R, W, 
Brauer, g. E. McElroy, Jr,* and G, F. Leon 

-9 
U, S, Naval Radio& 

acal Defense Laboratoqy San F&&co 2 , &Lifornia. 
To tisuatize blood flow in the hepatic veins of the rat, a contrast 

medim (Urokon) was injected under controlled pressures by way of 
transhepatically inserted needles, Injected by this route, the con- 
trast me&um enters directly into one of the major hepatic veins with 
very ILIttle filling of sinusoidal channels. Under such conditions, 
it is possible to observe not only the shape of hepatic veins but also 
the relative rate of blood flow in these vessels. The picture to be 
presented will show a series of such experiments demonstrating the 
fact that in the pentobarbitol anesthetized rat hepatic vein flow is 
intermittent, being ma-1 duting the peak of expiration and virtual- 
ly nil during inspiration. The effects of artificially increasing 
intrathroracic pressure, and of orthostatic circulatory failure till 
likewise be demonstrated. 

FROM ELASTICITY OF TIE HEART. Gerhard A. Bmcher, H. Kolder* and Alan 
n. Homes*. Ikparbnent of physioloe;~, EIDD~ University, Atlanta, 
Ge0rgi?3. 

freshly excised dog hearts were submerged in RSnger% solution of 
constant temperature. Inside and outside pressures of the cannulated 
ventricle (either H&t or Left) were equilibmted so as to measure the 
ventricular volume at zero transwal pressure, Under such conditions 
the ventricular wall is considered to be in an "elastic equilibrium 
state Y Pressure volume curves were determined before the onset of 
rigor mortis. Using the changes in volume distensibility as a crite- 
rion for the beginning of rigor raortis, it was found that at timpera- 
tures above 37 degrees C stiffening of the ventricles occurred wtthin 
the first hour aftir removal. of the heart. At 10 degrees C rigor 
mrtis changes did not appear before six hours, ad at 1 degree C not 
before 66 hours. Measurements of the right and left ventriculax vul- 
IIES before rigor mortis onset showed that in the elastic equilibrium 
st;ate of t;he ventricles, the left ventricle had a volw of 22 ml f  3 
ti per lLo0 grssns of ventricle wei&& and the rimt ventricle 18 ml f  
2.8 ml per 100 grar~-~S of ventricle weight. The results i@y that under 
dyna&c conditions &TIY reduction of the ventricular volume below the 
volume in elastic equilibrium state probably stores ptintid elastic 
energy which in turn facilitates the filling of the ventricle during 
dfastole. 
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CHEMOCEPTOR RUU3XES IN SWINE, H.E. Bredeck, &A. Herin and N.H. Booth, 
(htr. by CAMaaske), Cola. State Univ., Ft. Collins, Cola. 

Respiratory reflexes originattng from chemoceflors Zn the carotid 
body have not been previously dmonstrated in mine. These fnmsti- 
gations indicate the carotid sinus meas of p%gs possess chemoceptors 
sensitive to potassium cyanide and lob%tin8. St3mKktion uf the88 
chemoceptors causes a reflex Sttiutitim Of the respiratoq center 
and hgperpnea. tt'he sensitivity of the chemoceptors to potassium 
cyanide is apparentb enhanced by vagotmy, whereas this procedure 
does not reduce the threshold to lobeltie, Tntravmous injectiozlsof 
cyan-lde reflexly stimxlate the respiratoq center if one or both 
carotid sinus areas are intact. Folloting bilateral vagotmy and 
denervation of the chemoceptors in the carotid sinus regions, no 
respiratory response is elicitsd by intravenous injections of 
pQtassium cyanide, 

THE INFLUENCE OF INCREASED PERJTLBULAR OSMOTIC ACTIVITY ON REAB- 
SORPTION IN THE KIDNEY* Emanuel tL Bresler, M+ D* and johnE# Monroe, 
M* De (fntr, by J. K, !-&mrTL Veterans AdmInIstratIon Hospital 
and Departments of Medicine and PhysIoIogy, TuIane University, New 
Orleans, Louisiana, 

RadIoIsotope stud?es reveal that sodium and other electrolytes may 
diffuse across the wall but It Is not known whether this dIffusIon Is 
markedly Ilmited by comparison with water, If the dlffuslon of sodium 
and other electrolytes is markedly restrfctad, then the comb Ined os- 
m&k actlvlty of glucose and protein in the peritubular area should 
not Jmportant ly effect the volume of reabsorbate. On the other hand, 
if such diffusion is essential Iy free, then varlatlon In perjtubular 

osmotic actlvIty shouId Influence the degree of tubular reabsorption, 
In an attempt to determine whether signIfIcant amounts of fIltered 
flutd are passively reabsorbed In the renal tubule In answer to ex- 
ternal osmotic forces generated by glucose, a steady state of urinary 
flow wus establIshed In dogs by an lnltlal challenge of 150 cc of 5% 
NaCl followed by maintenance InfusIons of 0,85$ NaCL Glucose was 
added to the N-saline during two half hour periods In mounts destgned 
to raise the plasma glucose up toward but not exceeding Tm values, In 
th8 periods preceeding the establ Ishment of a steady state, large 
var Tat Ions In salt and water output occurred Independent of changes In 
plasma glucose revealing, as would be expected, the Influence of other 
prepotent factors, When satlsfactory steady states were establlshed, 

a rise in plasma glucose produced a+ fail In salt and water output un- 
associated with consistent dtrectlonaf changes In InulIn clearances. 
These results suggest that the reabsorption of glomerular fluld may be 
importantly effected by the osmotic act IvIty generated by glucose 

transport. 
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KmsomGY OF TIE - cmPREsssoM mc7mN* D, I, WI" 
B, hndau*, K, Akert ad W, B, Youmans. Depahtlent zT&g*anld 
Department omq, University of Wisconsk, Madison, 

A type of actLtity described as the abdminal campressio~ reaction 
(ACR) 5s seen when strong steady state act%fity of abdb3. mscles 
rI@micaUyis ~terrupted~breat~ng(Am, Jour,P~siol. 196: 
1160, 1959). The ACR is elicited w procedures which cause a decrease 
in cerrtral blood volume (Fed. Proc, 19: 376, 196u). Eectru- 
wographic records from the diaphra&kxl titercostal muscles armd 
oscilloscupic ~8~0~s frm s%n@e fibers ti the central stmp of the 
se&ioned phrenic nerve in dogs which bad rece2ved sodium 
pentutibltal (30 mg/kg) shw that the diaphragm is not activated as 
a part of the ACR, Sn sum hstances the lmtercostal muscles show no 
actiun currents; ti other cases they show a burst of activit;y durfne: 
insptiation a& a@m d-the ACR, The steady state conkaction 
of the external. oblique abdmixml.mscle comoxQybegins todmlop 
whUe expiration is in process (as observed by &sell) armd 
strengthens to reach a ma&mm after completion of qtiation. 
Whether the steady state contraction is sustabd untti just before 
the met LnspSrat~on, or kmmases or dies out during the inter- 
respimtory period, or is absent depends upon a nmiber of factors the 
most meant of which are the level of pulmonary vent3latIon and the 
volume ofbloodtithe heart andlungs, Whena StmngAcRispmsent 
the tdtial @US8 of in@ratLon is the movement of the diaphm@n 
po&er5orly related to sudden MbLtion of the ACR arxi the 
c~mspotiwdecrease in lmtraabdom3malpresswe. Thediaphmm 
begltnstommeposte~orlybeeause of less pressure ontheaMom5mal 
side ami continues to mm as a retit, of its cmtraction, 

GASTRIC JUICE IN SPIDER MONKEYS WITH INNERVATED POUCHES AND FISTULAE. 
F.P. Brooks, G,P. Smith*, R.A. Davis*, and g. Bjotvedt*. Dept. of - -- --- 
Fh+iol, 1 Univ. of Pennsylvania, Philadelphia, Pa. 

Two spider monkeys weighing 2 and 3 Kg were equipped with gastric 
ffstulae and gastric pouches that were innervated as shown by an 
increased acid output after insulin hypoglycemia, Food was offered 
routinely at 9 A.M. and 1 P.M. Collections between 9 A.M. and noon 
while the animal was restrained in a chair after a 16 Hr fast and 
without the usual morning feeding showed little or no titratable 
acidity to a pH of 3,5, in the pouch but concentrations up to 7OmEq/L 
in the main stomach. One monkey was studied over a period of 12 days 
with balloons attached to the pouch while '*free'* in h$s cage or on a 
leash, During the period from 9 A.M. to 5 P,M, the mean total acid 
output from the pouch was 3 mEq,, while from 5 P.M. to 9 A.M. it was 
0.3mEq. When the animal was fed after 5 KM,, the night secretion 
rose to an output of 3.SmEq of total acid. Mean volumes and total 
acid concentrations were 40 ml and 69 mEq/L during the day and 31 ml 
and 8 mEq/L during the night. Pepsin activity of juice secreted by 
the pouch and diluted 1:lO was the same in both night and day speci- 
mens, k = O&O5 (Riggs and Stadie), (Supported by Grant No. RG5007 C3, 
National Institutes of Health.) 
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EFFECTS OF NICOTINE IN PRODUCING ABMCIRMAL GROWTH OF 
ANIMU CELLS THROUGH LOWERED OXIDATION STATES. MATILDA M, 
BROOKS. DEPART. OF PHYSI@LOGY,WNIVlZRSfTY OF CALIFQRNIA, 
BERKELEY CAL 

Solutiona of nicotine In concentrations of .OOOOl% to 
.000003 $ In 886~ water.produced abnormal growth in the 
larvae of Stro~vlocentrotus pu~uratus, resembling thut 
produced by other reagents not chemloally related, and 
analyzed by Brooks elsewhere aa reduo1n.g reagenta, The 
larvae produced rmmbled the original t*llthlum larvae" 
of Herbrst,known aa exogastrula, Brooks showed that in 
each c&88 studied inhibition of one of the essential 
enzyme systems of the oxidation-reduction scale was in- 
hibited, thereby produolng a block which Is reflected In 
ita ratio of oxidants to reductants up to the final 
stage of the activation of oxygen for mere production, 
Since a correct ratio of oxidanta to reductanta of the 
various enzyme aysteme is necessary for normal energy 
relationa and growth, any change produced by a loweri~lg 
of the redox potential to a more negsttive valulb, either 
through the application of reduciw reagenta or through 
the absence of an esaentlal element, such as calcium, will 
change this ratio, Nicotine wa8 found to be such a reduc- 
iw reagent. Continuous application of nfcotfne to living 
cella,either through lngeatlon or inh~latlan,would prevent 
the growth of cella to maturity, and only undf.fferantZated 
embryonic calla can be formed at the lowered oxidation 
atate,Fllters in cigarettes muat alao filter out nicotine, 

THEABSENCEOF THE LIVER. E.B. Brown, Jr,, andDavid M. 
Lmg, Jr, * Depts, of Physiology and Surgery, Univ. of Minnesota, 
Minneapolis, Minnesota, 

The early transient rise in plamma potassium in cats, which is 
produced by breathing CO concentratioxl greater than ZO%, has been 
attributed to stimulation o 3 the sympatho-adrenal system resulting 
in a release of potassium from the liver. ITI order to determine 
whether the graduat and continuous rise in plasma potassium that 
accompanies severe hypercapnia in dogs is produced by this mecha- 
nism, the liver was removed following a porto-caval shunt operation 
or as part of a total abdominal evisceration. In both casq,s plasma 
potassium rose in response to acidosis just as it does with the liver 
intact, It would appear, therefore, that the live* is not the source 
of the extra plas 
spiratory acidos 

- - 
ma potas siu 
is in dogs. 

m appearing in re s pons e to severe re- 
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CONOlTlONED RESPONSES IN THE GAMMA EFFERENT SYSTEM. Jennifer: S, 
Buchwald* and Earl Eidred, Univ. Cai?f., School of Medicine, Los 
Angeles 24, Cal if. and tong Beach Veterans Adm. Hosp., Long Beach, 
Cailf. 

The development of a condftloned response in the gamma efferent 
system has been stud?ed in acute experiments performed on cats 
imnobi 1 izad by Fiaxedi 1. Activity in gma efferent fibers was 

monitored in fine fi taments of ventral roots 16 or 17. The 
condltionlng procedure consisted of pairing a 1000 c/set tune of 1.5 
set duration with an overlapping, 0.5 set shock to the ipsiiaterai htnd 
paw. Frequently, gamma unit discharge was accelerated or slowed with 
?nit?ai presentation of the tone alone, These responses were habit- 

uated with repeated presentations of the tone. Units used for 
condi tioning e? ther showed no initial response to the tone or were 
habituated to it before the cond?t?on?ng trials, Conditioned acceier- 
ation of gamma fiber discharge was obtained as early as the fifth tr?al, 
Th?s response in the gma system is believed to represent true 
condi t?oni ng as: 1) the response was not present before CS-US pairings, 
developed during tha pairing of CS and US, and could subsequently be 
elicited by the CS alone; 2) after a conditioned response was obtained 
and extinguished, it could be brought back with fewer CS-US trials than 
were originally required to establish it; 3) the conditioned response 
occurred with presentation of the CS, but was not evoked by a tone of 
different frequency; and 4) presentations of unpa? red CS and US in 
alternating sequence produced no response, whereas paired CS-US for the 
same number of trials evoked a response to the CS, 

INH?BlTlON OF CAUDATE INDUCED “SPINDLING” 8Y STIMULATION OF THALAMIC 
AND BASAL GANGLIONIC STRUCTURES. N. A. Buchwald, G, Heuser, C, 
Lauprecht, and E, J, Wyerq t fntr, by C, D, Clement& Un?v, of Cal ?f., 
School of Med., Los Angeles, Ca??f,, and Veterans Administrat?on Hosp., 
long Beach, Calif, 

Single shocks delivered to the head of the caudate nucleus In cats 
evoke two tempora?ly dktinct electrographlc events ?n cortex and 
thafainua, A short latency potential is followed in 2%250 milti- 
seconds by rhythmfc %p?nd??ng” of W42 cps frequency. Inhibit ion of 
thfs %audatcr-spfndl ing” can be accompf Ished by 300 cps stImulat?on of 
the basal ganglia and of many of the thatam?c nuclei. In general the 
caudafe ?tseIf, the globus pallidus, including the nucleus encfopeduncu- 
tarts, and the more lateral tha?amfc structures, e.g., the nucleus 
ventralIs snter?or, block sp?ndr?ng ?nduced by st?muW?on of the ?psi- 
lateral caudate nucleus only, Spindl?ng Induced by exc?tation of 
either caudate nucleus is blocked by unflatera? stimulatton of the 
posterfor med?al thalamus incWd?ng the centrat median nucleus and by 
a maI I mldltne area in the rostra? thalamus, No b lockade of “caudate- 
spindl ing” cm be produced by stimulation of structures contfguous 
wtth the pa?l?dum and caudate (the interna? capsule and the med?al 
basal amygdaial, On the other hand, stimulation of hypothalamic s?tes, 
and stImulat!on of the midbrain reticular formation, at ?ntens?ties 
beyond those requfred for EEG desynchron?ration, block or ?nhib?t 
spindf ing induced by excitatton of e?ther caudate nucfeusc Although 
“caudate-spindling” can be ?nh?bited by thalamic excitet?on, the con- 
verse ts not always true. For examp 18, spindl fng produced by st imu- 
?at?on of the central median nucleus ?s not affected by 300 cps 
excftatton of the ceudate nucleus. 
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ELZCTRICAL AND DIFFUSIOML BZISTANCE OF HUMAN STRATUR COPN:mI 
CONJwCTm!* Conrad J. K. Buettner. I)epartments of Meteorology and of 
Physiology, University of Washin&on, Seattle, Washington, 

This part of the horsy layer can be separated by stripping with 
adhesive tape. The layer seems to be identical with the str. lucidum 
and seems to contain most or all of the barrier against transfer of 
water, electricity, drugs and poisons. The resistance to water vapor 
transfer and to electtical current in vitro is much higher at low 
relative humidities. It is irreversibly changed by exposure to rela- 
tive humidities above 96O/0. The in vitro data correspond to those 
on living forearm skin. The transfer in tivo and in titro of solvents 
and their vapors as well as that of water solutes will also be dis- 
cussed l The diffusion resistance is not altered by exposure to ethyl 
ether in viva or in vitro. The barrier function seems independent 
of the skin pump which seems responsible for skin water intake. 

DEPENDENCYOF ~EHYFCXICHEARTRATE RESPONSE To AMBIENT TEMPEUTURE. 
R.W. xktllard and 0.E. Ftiouser. (titroduced by E,E. Selkurt) 
%8im~ers%t~ school of Medicine, Indianapolis, Indiana 

Mammalian species which hibernate are more tolerant of hypoxia 
than are non-hibernating species. Studies were done in an attempt 
to exphin these differences. Thirteen-Hned ground squirrels 
(hibernators) and white rats were emosed to varying degrees of 
hypoxia (5% and 10% O2 in N 

?b 
at different ambient temperatures. At 

an ambient temperature of 3 C rats on 10% 02 and ground squirrels 
on 10% and 5% 02 showed marked cardiac acceleration. Th8 rats on 
1% 02 showed cardiac deceleration at an ambient temperature of 1OoC 
which seemed related to the concurrent body temperature depression 
(QlO = 2.5). In the ground squirrel on 5% 02 and at 15% very mark- 
ed cardiac deceleration occurred which was not body temperature de- 
pendent but coincided with a marked 02 consumption decrease. The 
direction of the cardiac response to hypoxia depended on the ambient 
temperature in both species. The direction of the response may be 
related to the metabolic requirements of the animal. Marked cardiac 
and metabolic depression may be of survival value in hypoxic exposure, 



34 THE PHYSIOLOGIST 

A COMPARISON BETWEEN THE NITROUS OXIDE METHOD AND ELECTROMAGWTIC 
ROTAMETER INTHE MEASUREMENT OF UTERINE BLOOD FLOW IN THE PREGNANT DOG 
by Ralph 'Burrows* and Vincent Glaviano, Univ. of Ill. College of 
Medicine, Chicago, Illinois. 

Despite widespread use of the N20 method for measuring uterine 
blood flow, the technique has never been compared with another method 
for measuring blood flow. Employing a modification of the N2Q method, 
uterine blood flow was recorded on 16 pregnant dogs late in gestation. 
These results were compared with measurements simultaneously made 
with a Shipley-Wilson electromagnetic rotameter. The inflow end of 
the rotameter was inserted into the left c-on carotid artery, while 
the outflow tubing was connected to the paired uterine arteries. The 
ovarian arteries were bilaterally tied-off at the rostra1 end of the 
uterine horns. Our results demonstrate that (1) in 13 dogs, the 
average uterine blood flow with the N20 method was 9.1 ml,/100 gm./ 
min. (S.E. = l-7), while the average rotmeter flow was 5.7 ml./ 
100 gm./min. (S.E, = ,7) during the same period, (2) the two methods 
were found to be significantly different (P<.O5), (3) equilibrium 
between uterine tissue and venous outflow did not usually occur at 
the end of a 30 minute period, (4) at the end of a 30 minute period, 
simultaneous samplings of blood from different uterine veins 
yielded dissimilar levels of Nzo. (Supported by a grant, from the 
National Institutes of Health, ~-36%). 

tisation, pt Its nom mchaniama uf ttemperature relation -0 
not fully kmuD* The blood flow of the tall was -s-d, by-n- 
oueomXu8ion plethysmography, at a range of envIronmenta t-em- 
tures . A very abrupt inmeaere fmm 1-8 than 2 ml~/lOO/ml~ tissue/ 
min oocur8 at about 27% to a high value of 30 to 40. The haat 
loss of the tail was mmsumd by a gradient mlorlmeter and 8horred 
a 8imUar abrupt lmrease, up to 25'$ of the total heat produotion. 
VaaodUation in the tail Is an importa& part of defense v8 heat 
in the rat. In 3 rats after acolimti8ation to ll"c, or to 30°C,, 
the 'critical envtionaaental temperature' for the abrupt increase 
shifted by mveral degree& This suggest& a change in eensitivity 
of peripheral thermal reoeptore related to Q change In the-1 pm- 
pepties of the skin after accllmatiaation, 

Supported by a gent fmm tie &fence Reaeareh Board 
of Canada. 
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ENZYlsLATIC DETERMINATION OF ATP DURING GROWTH AND CELL DIVISION OF TETRA- 
HYMENA. John Byf ield*, Krikor H. Seraydarian, and Otto H, Scherbaum. 
-of Zoology and Heart Association Resaearch Laboratory, UC& Calif. 

The nucleoside-triphosphate Content in normal and synchronously dfvf- 
ding Tetrah ena has already been reported by Plesner (Biochim. Blophys. 
Acta,+ 2, 1958), but nothing was known about the chmn ATP con- 
centrations during the synchrony-inducing temperature treatment. We 
have followed up this problem. Exponentially growing mass cultures of 
Tetrahymena were exposed to seven temperature cycles (29°-340C, half 
an hour each) and sampled at one hour intervals, before, during, and 
after the treatment. The cells were collected, washed, and homogenized 
at about O”-5’C, extracted with 10 per cent perchloric acid. The acid 
extract was then neutralized and aliquots used for the estimation of 
ATP with firefly luciferin-luciferase system in a fluorometer; on the 
same samples the protein content was estimated by the Iiowry method. To 
obtain reproducible results, it was found imperative to make the enzy- 
matic determination immediately after the neutralization step. More 
than 50 per cent of the ATP activity is lost upon aging of the extract 
at 5’C for three hours. The ATP content of about 10 millfmicro-moles 
per milligram protein in exponentially growing cells decreases during 
the first shocks to about 60 per cent, within the first hour of the 
treatment, and remain at this level for several hours. Upon release 
from the treatment the ATP-protein ratio Increases to values compar- 
able to that of the untreated cells. A considerable reduction of ATP 
content was similarly observed in cells of the early stationary phase 
when cell growth and cell division have practically ceased, (This 
work has been supported by NSF grant #G-9082). 

9oME EiYSlOLOGXCAL AlID AUl!OMlCAL COKPARISONS m=N =INS OF w- 
BARA (mmcHmRus) Am GuIm PIG (CNIQ. Gt. B, caWq* and w, I. 
#elker. Xlaboratorg of %urophy~~ioL~, Univ. of Wisconsin Shook of 
Medicine, hdison, Yis. 

bong ClO~el$ related genera hrg8r anfmls typiCalu haV8 larger 
and more convoluted brains, It W88 the pUFpOS8 Of thin st;udy t0 Ob 
taln information which might shed light upon the caus8s of such differ- 
8nC81a ‘PO this end, the brain of cawbam (&drochosnre), the, larg8at 
living rodent, wa8 co-red with that of guinea pig (&via), a mambur 
of a ralated family. So-tic-sensory, auditorg, and visual region8 of 
the cerebral cortex of capgbara were outlined using the evoked poten- 
tial method, bstitfi ~8~8 obtained on j ani- under sodium pent- 
barbital anesthesia, VoluInetric measurements of various nUC’l8i of th8 
braina of capybam and guinea pig were made by m8ans of planlm8trg. 
The cerebral cortex of capybara is highly fissured Whereas that of 
guinea pig la not. The brain wefght of capdrbara is at least 14 x that 
of guinea pig. The cortical face ar8a occupies about 85% of Sf In 
ca@ara and 60% in guinea pig. SubI wfthfn and aroul3d 23 appear to 
be limiting sulci, a fact which 8gre88 with similar fin8ing8 in pric 
mtes and carnivores. The location8 of sor&ic-8ensow, visual, and 
auditory regions ia homologous with those prevf0usl.y obtained in guinea 
pig (Zeiglar and Wools8y, unpublished) which has et brain of similar 
general morphological conf igwxtion, (Aided by grant M.W%, NIm, 
USPUS.) 
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THE INFLUENCE OF ENVIRONMENTAL TEHPERATURE ON THE OXYGEN CONSUMPTION 
OF NEWBORN MICE SUBJECTED TO PROGRESSIVE HYPOXIA, S. Cassin and 
A. B. Otis, Dept. of Physlol.,Coii l of Med., UniversJty of Florida, 
Gainesvi 1 le. 

Newborn mice were subjected to progressive hypoxia at 2O*c, 25Oc, 
30% and 35OC and their oxygen consumption measured, Oxygen 
consumptions were determined on individual animals in modified War- 
burg vessels using standard manometric mqthods. Hypoxia was produced 
by replacing the oxygen consumedoby the agimal with pure nitrogen. 
Anlmais breathing room air at 25 c and 30 c showed an oxygen consump- 
tion greater than that found at 35’c. Those cooled to 20 C showed 
an oxygen consmption which was markedly less than that at 35’~. our- 
Ing progressive hypoxia critfcai oxygen pressures (oxygen partial 
pressures below which oxygen consumption progresstveiy fai is) were 
70 mn Hg at 35’C, i@ mn Hg at 3OoC, 90 mm Hg at 25’~ and 85 mn Hg 
at 20°C+ These results suggest that the metaboilsm of the newborn 
mouse, in contrast to that of the newborn rat (Adoiph, E. F., Quart. 
Rev. Bioi. 32,89,1957), Is stlmuiated by mlid hypothermia (25OC and 
30%) l Hypoxia appears to Interfere with thts metabolk stImuiating 
ef feet of hypothermia l (Supported by Contract Af 41(657)-102 with 
the School of Aviation Medicine.) 

~I~R-~NOCAPROIC ACID (EACA) AS INHIBITOR OF VARIOUS COMFONENTS OF 
THEFIBRINOLYTIC SYSTEN. D. R. @lander* and M. M. Guest. Univ. of 
Texas Med. Branch, Galveston, Texas. 

EACA has been reported previously to be a potent inhibitor of acti- 
vators of the fibrinolytic system with little effect (at comparable 
concentrations) on fibrinolysis itself, This communication describes 
its ability to inhibit the atreptokinase-elicited activator of human 
and canine plasma, urokinase, and canine and bovine f  ibrinolysln in one 
sta@;e systems. Two stage procedures have been used in the further 
evaluation of its effect on urokfnase and in studies of its effect on 
staphylokinase. Ninety per cent inhibition of streptokinase-human acti- 
vator, streptokinase-caniqe activator, &nd urokinase re uires 

I) 
concentra- 

tions of EACA of 6.25~10 M, 1.25-x 10" M, and 6.25~10~ M respectively. 
In a two stage procedure which minimizes EACA inhIbition of formed 
flbrinolysin, 1x10'% EACA inhibits urokinase less than 25%. As much 
as 50$ of the urokinase activity remains In the presence of l~lO'~# 
EACA. Under similar conditions, the action of staphylokina e 

& 
on canine 

profibrinolysin is markedly delayed by as lit%le as 5 x 10' M EACA, but 
it is not abolished by EACA in 
centrations of EACA of 6.25~10' E 

oncentrations as high a8 lx1W2M. Con- 
M and l.25x10n3k inhibit canine fibrino- 

lysin 454 and 65s respectively and bovine fibrinolysln 6O$ and &3$ 
respectively. The bovine system is thus more sensitive, It is con- 
cluded: 1) The degree of sensitivity of activators to EACA is not uni- 
form, both urokinase and skaphylokinase being markedly less sensitive 
than the streptokinase-elicited huIllan or canine activators. 2) The con- 
centration of EACA required to inhibit fibrinolfiic actlvfty varies with 
species of origin and overlaps concentrations inhibitory to activator. 
3) Use of EACA in the in vivo control of activator or flbrinolytic 
activity must be approzhfiith caution. 
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TEPlf%RATUREAM)~DI!L’Y~~ 'IX)WERTRACHEAOF TIE DOG. 
&hll L, Chapin. Department of Physiolo&y, University of Colorado 
School of Medicine, Denver, Colorado. 

This study was undertaken to determine the vslidity of the 
amumption that the upper airways warn and wet inspired air to body 
temperature and to 10% relative humidity. A psychrometer consisting 
of matched thermocouples encased in 8 plastic tube which penaitted 
8 3 meter/set, air flow and whioh could be inoerted into the trachea 
from the mouth was used to measure temperatire and relative humidity 
in the upper airway8 of anesthetized dogs. The relative humidity at 
the bifurcation of the trachea was found to be between 99 and lOO$ on 
inspiration. On expiration about 8 p rise in dry bulb temperature 
was found suggesting that further wazm%ng and wetting of inspired air 
occurs in the broncheal tree and that a small water transfer from 
thi8 site to the upper respiratory tract occurs as expired air fa 
cooled in the airway. 

ANGIOTENSIN EFFECTS ON PULMOMARY AND SYSTEMIC NEMODYNAMICS. John E, 
Chimoske\/:c, Pedro C. BJaquieW, Albert3 C. Taquini, Jr.+ and fldF, 
Bohr. Dept. of Physiology, University of Michigan, Ann Arbor= 

Using catheterizatfon and strain gauge transducers with direct 
wrftlng oscillographs, pulmonary artery pressure, right atrial pres- 
sure and femoral artery pressure changes in response to single injec- 
tfons of 2.0 mcg/Kg of synthetic (VaJ 5) angiotensin II were studied 
in 6 morphine-urethan anesthetized dogs, Mean femoral pressure rose 
from 93 to 132 mm Hg immediately following the infection, putmonary 
artery pressure rose from 14.2 to J9.2 mn Wg and heart rate feJ J from 
115 to 89 beats/mine Right atriaJ pressure remained unchanged, 
Currently the response to 30-minute continuous intravenous infusions 
of angiotensln, 0.6 and 0,4 mcg/Kg/min+ are being studied, Pressures 
are recorded as above as welt as left ventricular end-diastolic pres- 
sure. Dye ditution cardiac output Is measured using indocyanine green 
and cuvette densitometer* Studies on S; dogs have demonstrated elevate 
systemic arterial pressures and depressed heart rates with unattered 
right atrial and left ventricular end-diastoi ic pressures. There has 
been no consistent response in pulmonary arterial pressure or cardiac 
output to the larger infusion, Pulmonary arterial pressures and 
cardiac outputs are unaltered by the 0.4 mcg/Kg Infusion, demonstra- 
ting no change in puJmonary vascular resistance in the presence of an 
elevated systemic vascutar resistance. (Supported by grants from the 
Michigan Heart Association and the National Heart Institute, PHS.) 

,d 
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FRACTIONATION OF PROTEIN, RIBOSE, AND PHOSPHATES IN NORMBL AND SYNCHRO- 
NOUSLY DIVIDING CELLS. Shao-Chla Chou* and Otto H. Scherbaum, Ikpt. 
of Zoology, U.C.L.A, , Los Angeles, California. 

The relationship between polyphosphates and ATP, with respect to 
cell division in microbial systems, has frequently been considered (Sal1 
T. et al, J. Bacterial, 76:6&O, 1958; Katchman, B.J. et al, 3, Bacterial. 
77:331, 1949). One hypothesis (Scherbaum, 0. H., Ann, Rev. Microbial. 
14, 1960) is being tested on the ciliate Tetrahymena, which has been 
synchronized by application of temperature cycles l The cells are 
grown in 7 liter cultures and sampled in the following stages: (1) 
normal exponential multiplication; (2) at the end of the synchrony 
treatment, during which cell growth occurs, but division is halted; 
(3) just prior to the first synchronous division; and (4) in the 
maximum stationary phase, when cell growth and cell division have 
ceased. The collected cells were extracted with 70 per cent ethanol 
at -7OOC., followed by extraction with 10 per cent trichloroacetLc acid. 
These fractions were analyzed for proteins, inorganic phosphate, labile 
phosphate, and ribose content, A flow sheet will be presented showing 
the distribution of these compounds in the varfous fractions during the 
four growth stages mentioned above. The acid labile phosphate fractions 
show a similar pattern to that found with adenosine triphosphate, when 
the latter is enzymatically estimated, (as reported separately at this 
symposium) l The polyphosphate fraction recently reported in yeast 
cells could not, as yet, be detected in Tetrahymena. (This work has 
been supported by U.S.P.R. grant #R&6461). 

LIPIDS IN SYNOVIAL FLUID mOM RHEUMMWD AND OGTEOARTHRITIC 
PATIENTS, A. C, Chuggg J. R, Shanahan, and E, M. Brown, Jr* 
Cintr. by A. R. Behnke;, The Lankenau &6pltal, Phfla- 
delphla, Pa. 

synovlal fluid from knee jolnta of pat%ents with rheuma- 
toid and degenerative arthritlr was extracted w%th chloro- 
form and methanol mixture, After reparation of the aqubous 
layer, the following lipids were determined In the chloro- 
form: total cholesterol, triglyoeride and phosgbolip%ds, 
Silhic acr%d column chromatography was ueed to ereparate 
phosphollpids into the follow%ng major cla6oes of pho6pha- 
tide6: oephal&n, lecithin, sphfngomyel$n and,lgsophospha- 
tidea, Ln 8ome cases, Berum and sgnovial fluid were ob- 
tafned slmultaneouslg from each patlent; and these 6ample6 
were subjected to elsctrophors~is, uaring 6tarch a6 the rup- 
portfng medium for the separatfon Into ot and p llpopro- 
te2ns. Synovial fluid, after Incubation with hyaluronida6e, 
migrated to similar po%itlons observed In Berum, h the 
ca8e8 studied, the amount (In mg, per 100 ml aynovial flu5d) 
of cholesterol, phospholiplda and trfglycerlde ranged from 
106-200, 83-111 and 32-85 respeat%vely, The di6tributfon of 
phosphatfde6 fn 6gnovial fluld, when compared with values 
reported in normal 6eruxn by other Mvestlgator6 u65ng the 
same si3ic30 acid column, showed a somewhat higher value in 
8phingomgel%n and lower value In lecithin fraotfon, Although 
the d /& ratio for cholesterol and phoaphol&pids found in 
fluid was different from a /A ratio In 6erum from the 
6ame patient, the d3strfbutlon of pho6phatides in d and,&? 
lipoprotein6 of the fluid generally followed the distrtbu- 
tfon of the d and # llpoproteln6 of the 0erum. 
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CIRCULATORY ACTION OF A QUINIDINIP, ANALOGUE. Ei. L. Corm, Jr, and 
R J, Luchi? Univ. of Pa., Dept. of Med., Philadelphia, Pa. 

Four metholyl 6 methoxy quinoline is quinidine without the quinuclidine 
ring, This drug was synthesized as a part of our study of the nature of 
quinidine binding to protein. 40H 6M quinoline competes in this reaction 
although the association constant for the reaction with albumin is only one- 
third as great, Its structural and binding similarities to quinidine led us to 
test its action on the circulation. In the anesthetized dog a marked hypo- 
tension was produced by 200 mg. /Kg. IV but cardiac force and output, heart 
rate, and EKG were unchanged. Atropine failed to reverse the effect but 
large doses of hypertensin and norepinephrine did. ln the anesthetized cat 
the drug failed to block ganglionic transmission. In the dog isolated hind 
limb a direct, marked peripheral vasodilatation was produced. The con- 
strictor effects of 3r/Kg. of epinephrine and norepinephrine were blocked. 
Conclusions are that 40H 6M quinoline in this dose exhibits the hypotensive 
but none of the cardiac effects of quinidine and that its action results from 
some form of competition with adrenergic substances at a peripheral vas- 
cular site. 

EVALUATZON OF COLLLATBRAL CIRCULATION IN OCCLUSIVE 
DISEASE, Margaret C. Conradx and Harold ID. Green. Bowman 
Gray School of Med., Winston-Salem, N. C. 

Skin temperature, blood flow, and pulse volume were 
measured simultaneously in normals and in patients with occlusive 
disease and patients with vasospasm, in a room maintained at 2OC. 
After equilibrium they were given 120 cc ethyl alcohol to induce 
vasodilation. The relationship between skin temperature and flow 
was similar to that previously reported. The plethysmographic 
measured flow rose and fell with a series of spikes, or peaks and 
dips during the rise and fall of skin temperature. The tone of the 
vessels varied markedly with minor psychic stimuli. The relation- 
ship between flow and pulse volume was compared in the normals 
and in patients with spastic or occlusive disease. ln normal sub- 
jects the ratio of flow/pulse volume remained within a relatively 
constant range from subject to subject and in the dilated and con- 
stant state. In subjects with occlusive disease, the ratio was in- 
creased in proportion to the development of collateral circulation 
and serves as a useful index of the extent of the collateral circu- 
lation developed about a segmental occlusion. Supported by HTS 
5392 and A, H. A. 
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IS INCREASED VASQMOTOR TONE PRESENT IN HYPERTENSION? James Conway 
(Mr. by C. R. Brassfield) l Depts, of Medkfns and Physiology, Uni- 
verslty of Michtgan, Ann Arbor, 

Many studies have shown blood flow to most tissues to be normal in 
hypertension, but it has never been possible to determtne whether the 
increased resistance, which therefore must be present, is due to an 
increased vasomotor tone or to some other changes. This has been due 
to the absence of satisfactory methods for comparing the levels of 
vasomotor tone in one animal with another. If the peripheral resis- 
tance in a fully dilated vascular bed is used as a reference point the 
change in resistance produced by the activity of vascular smooth muscle 
can be used for a measure of vasomotor tone in different animals. 
When such comparisons are made between norma and hypertensive sub- 
jects it can be shown that In thts dfsease there ts an Increase in 
the resTstance in the maximally dilated vascular bed, the severity of 
whkh varies with the level of blood pressure, This suggests that 
there is a non-myogenic element in the increased peripheral resis- 
tance in hypertension. Although the increased non-myogenic resis- 
tance was considered to be a structural change, it Es capable of 
variation with sOme antihypertensive drug suggesting that there might 
be a hitherto unsuspected mechanism controlling vascular resistance. 

THE EF‘FF,CTS OF HYPNOTIC SUGGEX!XON ON %ML FUNCTION IN HUM&N SUBJECTS, 
Samuel A. Carson, Elizabeth OQa Carson+, Harold Rosen, WXlliam G, 
Reese+'- and Roscoa A D d u~v~n~k~Ya!&~&S~hool of Med., Johns 
7&I&3 Univ. an 

&per-n-k were performed on patients with indwelling urinary blad- 
der catheters after a 14-18 hr. period of food and water deprivation& 
In one series of eqeriments, foXX&ng control urine collections, hyp- 
notic suggestion of drinking water was made to hydropenk patients. 
ThLs often led to a diuresis, In most cases, the response did not 
have the characteristics of a water diuresis. The urine osmolarity did 
not decrease; @~a, Ucl and UK often increased, The quality of the 
diuretic responses appeared to be similar to that of the conditioned 
diuretic responses we obsemd in dogs. In another seties of mri- 
me&s the patient was given a breakfast consisting of 4 glasses of 
milk. After the diuresis was well under way, hypnotic suggestion of 
thirst was made. This often produced an antidiures-is acconrpatied by a 
rnarbd increase in urim osmlarity (from 3% mCs/L to 6% tis/L) and 
in urine electrolyte concentrations. Our preUminary data suggest 
that the central nervous systim of human subjects m&r hypnosis may 
respmd preferentially to verbal. synibols of hydration and mobilize the 
p~iologic mechanisms designed to increase water excretion in spite 
of the fact that the organism is actu&LLy water&priv& and requires 
watir conservation, Conversely, verbal symbols of dehydration my 
incvokje physiologic watir conservation mchanLsms in a well hydrated 
subject when water excretion wotid represent the appropriati phFio- 
logic response* 
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RENAL FAILURE IN TKE ALLIGATOR, R. A. Coulson* and T. Kernandez. 
Biochem. Dept., La. State Univ. Sch. Med., New Orleans, Iauisiana. 
The injection of 10 m Mles of D-serine into small alligators 

produced a renal dystiction of several weeks duration. The nature 
of the disorder was quite similar to that seen when comparable alli- 
gators were kept at Go C. fdr several days. The decreased tubular 
production of NE 
of NaCl with lit z 

and CO2 was accompanied by an increased excretion 
le change in the osmotic pressure of the urine. 

Glucose, which is normally absent from the u&e, appeared in con- 
siderable amounts. In the normal alligator, phosphate 42nd uric acid 
are secreted by the renal tubules. In the animals in renal failure 
caused by D-serine, the clearances of these substances were greatly 
reduced. The alligator does nut produce urea and therefore azotemia 
was manifest in a rise in blood uric acid from 2.5 mg $ to levels 
as high as 70 mg $L No other NPN derivatives were altered signifi- 
cantly from the no&. In the recovery period there was a gradual 
rise in both NH and CO2 excretion and a fall in Mac1 output, Glucose 
reabsorption an 2 uric acid ayld phosphate excretion were restxned Eknd 
the animals appear to have recovered completely. The data support 
the view that ammonia and CO2 are produced by the tubules and that 
these ions function in salt consexva-t;ion. The alligator has the 
ability to excrete as much as one half the ingested nitrogen in the 
form of NE3 if the renal tubules are intact and if enough water is 
available. In dehydration and in renal disease uric acid becomes 
the only end product of nitrogen metabolism. 

HYPERVENTILATION, BREATH HOLDING, AND DROWNING. Albert 8. 
Craig, Jr., Dept. of Physiology, University of Rochester 
School of Medicine and Dentistry, Rochester, New York. 

Several incidents of losing consciousness while swimmfng 
underwater are known to the author. All survivors reported 
that they had hyperventilated before swimming. Deaths due 
to drowning have occurred under circumstances which suggest 
that the victim's first proMem was passing out- Experf- 
ments were designed to answer the question, how can this 
happen? Four types of breath holding were executed: (a) at 
rest, (b) after hyperventilation, (c) during mild exercise, 
and (d) after hyperventilation and during mild exercise. 
Breath holding began after a maximal exhalation fdllowed by 
maximal inhalation. At the breaking point the subject made 
a maximal expiration, and the end tidal air was analyzed 
for 02 and CO2. It was found that when the breaking point 
was reached the PC02 was higher and the Po2 lower during 
exercise than at rest. The lowest Po2 was observed after 
the subject had exercised following hyperventilation; the 
PO2 was 34 mm or below in four of the twelve subjects, a 
degree of hypoxia often associated with unconscfousness. 
Other experiments support the conclusion that loss of con- 
sciousness after hyperventilation and during exercise 
pomible and is probably due to hypoxia, 

is 
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RETINAL RESPONSES TO DmECT ELECTRICAL STIXUJ~TION. 
Donald R, Crapper* and Werner K. Noell, The Univ. of B-0 Sch, of Med., 
Buffalo, N, Y, 

Ganglion cell responses were recorded in rabbits from the ret3lnaf surf8ce 
after removal of cornea and lens. A single brief elehical stimulus applied 
to either the retina or the vitieous evoked 1- 2 bursts of spikes per ganglion 
cell. The time of occurrence of these bursts ranged &om 4 - 60 msec; it 
varied with the latent period of the ganglion &ell to a flash of light but was al- 
way8 shorter. Macroelemode recording typically showed a sequence of 
several bursts. Stimulus intinsity determined the number of spikes per 
burst but did not markedly alter latency. . Optic nerve sectioning failed to 
abolish burst actfvity. Light stimulation depressed responses to electiical 
Mmulation and vice versa depending upon relative stbmhs strength. A 
second elecbical stLmulus was without effect *en applied during the burst 
acthi@ following the first stimulus but at oth8r times evoked the @pical 
response. The tidings provide evidence for an fntiicati intraretinal network 
system rwpmsive to eletiical stimulation. 

THE RATE OF THE mHR SHIFT IN RED CELL SUSPEWIOPSS. Margot R. Cra@, 
Joseph A. Morello* and R, E. Forster, Depts. of Physiology and 
Anesthesiology, Grad. Sch. of Med., Univ. of Penua., Phila., Penna. 

We have estimated the rate at which 02 is displaced from intra- 
cellular Hb02 upon the addition of CO2 to a suspension of human red 
cells at 37OC. The speed of this process was measured in a modified 
Hartridge-Roughton rapid reaction apparatus, in which two motor driven 
syringes were used to deliver to the mfxing chamber at constant known 
speeds, (a) a buffered saline suspension of red cells (whole blood 
diluted l:sO) and (b) an isotonic solution containing C02, both (a) 
and (b) having a p02 of 30-35 mm Hg, m this means red cells at a 
pCU2 of k-5 mm Hg are suddenly mosed to a pGo2 of 60-66 mm Hg, with 
no change in pO2. The mixture leaves the mixing chamber and travels 
at a constant rate along a 1.7 mm bore observation tube. At serial 
positions along this tube the 02 tension is determined by means of a 
teflon covered 0.005 cm platinum electrode. (Staub, Bishop & Forster, 
Fed. Proc, 18: 152, 3959). In these experiments the average initial 
rate of decEase of Hb02 was 13O$/sec. This reaction rate must depend 
on a series of processes: 
(1) Diffusion of CO2 into the red cell 
(2) The intracellular reactions involPing Co2 
(3) The simultaneous dissociation of IN2 and diffusion of 02 out of 

the cell. 
The rate of dissociation of HbO2 combined with the rate of daffusion 
of 02 out of the red cell, under reasonably similar conditions, was 
significantly faster than the overall combined rate of the above pro- 
cesses, suggesting that the rates of processes (1) and (2) are slow 
enough to be important in blood gas exchanges. 
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ACgTlLCHOLXNE PRUDUCTXOW BP ISOUTED PIW SPINAL CORD. mo Crs& 
and John H. Brookhart. Dept. of PRysiology, Utiv. of Oregon Medical 
School, Portland. 

Infomation concerning chemicti mediation of synaptic excitation ia 
bea @ought through the use of the iuolated spinal cord of the frog. 
Motor xmmons of isolated col"du, bathed in recirculated nutrient 
Ringsrts have been activatud mtidrosdcally, p0lyqnapticaU.y thmu& 
dormal root fibers, $I1cI thmugh simpler connections fmm dsncendtig 
fibers in the lateral colnrrm, The esnrinisad perfbsate ha8 been 
rrsaysd for acstylchoUae u8w the heart of Vent I1116rcdnaria. A 8ub- 
8tice having 8me aCtion8 of fi-~~r@mine appeti irFegt&Wu 
in the p&bate with all fom of excitation and with the prsparation 
Ut m8t. Acetylcholias appeared in the perfWate ti gmater quantity 
daring later&I. column station thm during doraa3, root or anti- 
dmmic utimlatfon. A role of acstplcholins am a qnaptic trandttsr 
agent can only be infwred if a qmntitat1v-e relation between acetyl- 
choUm pm&&ion and motor neuron excitation can be e&&liahad. 
~S&WlltS directed to thi8 obJectAm m in progrs88, t%r preparatioII 
alro offers the opporttity to d&e&e whether the acstylchoUne i8 
pmdtmed by the tem&udm of thu lateral calm fibW8 or by indfrsctly 
activated ~ternsurons. 

THE ROB OF CARBON DIOXTOE TENSION IN PULMONARY ARTERY BLOOD IN TIE 
CONTROL OF RESPIRATICN. Gerd &ODD*, and J. H. Comroe, Jr. 
Cardiovascular Research Institute, Univ. of Calif. Med. Center, 
San Francisco, 

Because systemic arterial blood PC02 does not correlate well with 
pulmonary ventilation during muscular exercise, some investigators 
have suggested that respiration may be regulated by mixed venous ECOZ 
acting on pulmonary arterial chemoreceptors. We have tested this 
hypothesis by increasing and decreasing abruptly the PC02 in pulmonary 
arterial blood of dogs and cats. Using synchronized injection-with- 
drawal techniques so that venous pressure and flow were not changed, 
we injected blood at 37OC equilibrated with 93% C02-7$ 02 into the 
right atrium while withdrawing equal volumes of blood from the intra- 
thoracic inferior vena cava. We were able to increase pulmonary 
arterial blood pCO2 7-50 mm Hg, depending upon the rate of exchange. 
We measured tidal volume and end-tidal pCC2 continuously and systemic 
and pulmonary arterial PC02 every few seconds during and immediately 
after the infusion period. Ventilation did not increase until 
sufficient time had elapsed for systemic arterial blood PC02 to rise. 
There was poor correlation between pulmonary arterial pCo2 and 
ventilation, although the animals had a normal ventilatoq response to 
inhaled CO2 in air. These observations do not support the theory that 
there are important chemoreceptors sensitive to PCQ in the precapillary 
portion of the pulmonary circulation, 

Supported in part by USPHS Grant H-4029. 
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CORONARY VASOMOTOR TONUS AND EXrrRACURONARY FACTORS AS D~E3MINANTS OF 
CORONARY BLOOD FLOW, Cecil E, Cross+, P,Andm Riebeq,Erich Wagneruc 
and Peter F, Salisbury. St Joseph Hosp,, Burbank, 

coronary flowm(righi heart bypass), 
Caiif 

arteflal and kronarg Vent 
oxygen contents, left ventricular (LVP) and aofif-c (AP) pressures were 
measured. Atierial 02 (oxygenator), blood temp., blood pH were kept 
constant, Arterfa3=ized Venous return was injected either into the pull 
monary artery (LV pumping entire systemic flow)or into a femoral artery 
(machine pumping systemic flow). LVP paralleled AP regardless of sys- 
temic flow, LVP could be dissociated from AP by inflation of an intra- 
cavitary LV balloon, Variance analysis was erfomed on the following 
parameters: CF, cardiac oxygen consumption ( 1 ), I'rnean coronary dtiving 
pressure" (CDP) (the integrated difference between AP and LVP per unit 
time). When the hearts had not been manipulated CF was a strict linear 
function (mean r 0.952) of CDP, irrespective of systemic blood flow.- 
In the same hearts lesser correlations were observed between CF and tm, 
During or after overdistension (LVdiastP above 15 nm Hg), electrical ” 
oountershock or other Qardiac injuryfr Cl? was again a strict linear 
function of CDP but with a much steeper slope. -CF and 0, of injured 
hearts mre not related, Even in uninjured hearts CF and-v, could be 
made to vary in OppOSit8 directions at will. Fitressin decreased the 
regression ilne (uninjured hearts). Conclusions: CF is adapted to 
mechanical activity of uninjured hearts by purely mechanical pressure 
dffferentials without changes of coronary vasomotor tonus, Coronary 
uasomotor tonus decreases after cardiac injury and increases after 
pftressin. Slopes of regression lines f ACF-CDP) express coronary 
vasomotor tonus numerical'ly, Neither CF or coronary vasomotor tonus 
are influenced by cardiac oxygen consumption, - 

A PHYSIOLOGICAL FACTOR AFFECTING DEFIBRILUTION OF THE HEART, J, W, 
Crowell, Department of Physiology and Biophysics, University Medical 
Center, Jackson, Misslsslppl, 

The hearts of twenty dogs were fibrillated by applylng 15 volts 
thyratron discharge at 60 cycles per second. After a varying period 
of time, cardiac massage was instituted, The arterial blood pres- 
sure was measured by a citrate manometer system attached to the 
femoral artery. The records show that cardiac massage could raise 
the arterial pressure only to 30 to 40 mm. Hg during the flrst 30 
seconds after massage had begun. Then the pressure in each instance 
rose very rapldly to near control levels and remained high for 
approximately 3 minutes. After the 3 minute interval, the arterial 
pressure decreased to 40 to 80 mm. Hg, Concomitant with the sudden 
increase in pressure, the tone of the heart changed from a flabby 
tone to a firm tone, and fibrillation became more pronounced. 
Furthermore, it was extremely difficult to defibrillate the heart 
during this period, though after the 3 minute interval was over, 
electrical deflbrlllatlon was easily effected. It is believed that 
these effects are all caused by eplnephrine secreted during the 
period of circulatory arrest by the sympathetic nervous system but 
falling to reach the heart because the blood is not flowing, Wlth 
the institution of cardiac massage, this eplnephrlne reaches the 
heart to exert the above effects. Since eplnephrlne is known to 
be detrlmental to defibrillation of the heart, this could explain 
the dlfffculty in cardiac deflbrillatlon that has been encountered 
by others soon after cardiac massage is begun. 
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ANTRAL INHIBITION OF GASTRIC ACID SECRETION. Ivan E. Danhof. Dept,of 
Physiol., Univ, of Texas Southwestern Medical School, Dallas, Texas. 

In anesthetized mongrel dogs of both sexes, fasted 24 hours, the 
stomach was isolated by ligatures at the cardiac and pyloric regions. 
The veins along the lesser and greater curvatures were ligated at the 
incisura angularis and cannulated at the pylorus, In groups f and 11, 
solutions of pE 7.0 and 1.0, respectively, were placed in the antral 
area of the stomach with only mild distention (pressure < 8 cm. H20). 
Blood collected from the veins draining the aptrum was collected in 
an ice bath for periods up to two hours, dialyzed against distilled 
water in the cold for 24 hours, lyophilieed, and resuspended in aa- 
line. The material was infused over a 1/2 to 1 hour period in unanes- 
thetized, antrectomized, gastro-jejunostomized, gastrostomized dogs. 
Through the gastrostomy were placed at the time of infusion a Beckman 
pH probe and a catheter for continuous gentle suction (to prevent 
elaboration of intestinal inhibitors), Consecutive 15 minute secre- 
tory samples were measured and titrated with N/10 PfaOH usirq Topfer's 
reagent and Phenolphthalein as indicators. Rectal temperatures were 
measured. Infusion of group 1 materials into an assay animal caused 
a substantial increase in gastric HCl elaboration while the infusion 
of saline caused no change in the small spontaneous secretion. Infu- 
sion during histamine-induced gastric EC1 secretion produced no 
change. Infusion of group II material inhibited spontaneous gastric 
HCl secretion within l/2 to 1 hour and histamine-induced gastric ml 
secretion within l/2 to 2 l/2 hours. The inhibition lasted 15 to 45 
minutes. The inhibition could not be related to the presence of 
hyperthermia-induced autonomic discharge. The data presented are evi- 
dence for the presence of a gastric HCl inhibitor released from the 
antrum when bathed by acid. 

EFFECT OF TEMPERATURE ON MUSCLE TENSION PRODUCTION BY THYROIDECTOMIZED 
AND THYROXIN TREATED RATS. George DlAsaro (tntr. by Neena B. Schwartz) 
Institute for Psychosomatic and Psychiatric Research and Training of 
Michael Reese Hospital, Chicago. 

Previous work has shown u, 198:456, 1960) that when muscle 
temperature is uncontrolled, thyroxin treated rats show higher temper- 
atures and lower tensions, at subtetanic frequency than controls, In 
the following experiments the effect of both uncontrolled and control- 
led temperatures was studied. In vivo Isometric tension of rat gas- -- 

trocnemius muscle was measured at a stimulation frequency of 3D/sec, 
in 56 rats pre-treated with thyroidectomy (X), thyroxtn (T), or sal lne 
(S). Muscle temperatures were measured by means of a needle thermi- 
stor and control led by heating or cool ing external ly the whole body of 
the barbitalized rat, In the first experiment the muscles were at 
first stimulated with no attempt to control temperature. The T  mus- 
cles had the highest temperature (34.4%) and the lowest tension, 
while the X muscles had the lowest temperature (32.3*C.) and the htgh- 
est tens ion, Upon bringing the muscles to 33oC., the tension differ- 
ences, although reduced, were still significant, tn the second exper- 
iment, tension was measured for each rat at three muscle temperatures: 
28, 33, and 38*C. The tension decreased with increasing temperature 
(Qlo of -2.14). Clonus amp1 itude increased with increasing tempera- 

ture, Although tensions of T  rats were not different from S rats, the 
tensions of X rats were signif Scantly greater. Thus when temperature 
is uncontrolled, the slight temperature differences among groups cause 

great differences in tension owing to the high QlD. When muscle tem- 
perature is controlled, treatment differences are reduced, but still 
present. (Supported by a research grant, B 1510, from the Nat*\, 
Inst. of Neurological Diseases and Blindness, PHS). 
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RETROGWF, FL0W IN SMALL VEINS BPORE AND DURING SYMPATHETIC STIMULA- 
TION, D. L. Davis and W, F, Hamilton. Med. Coil. of Georgia, Augusta. 

In earlier observations (Am. J. Physiol. 196: 1316, 1959) maximal 
sympathetic stimulation of the blood vessels of the dog paw markedly 
increased and maintained digital vein pressures for the duration of 
the stimulus, even though arterial inflow had stopped. This obser- 
vation must imply that blood was unable to drain either downstream 
(proxj-mally) or upstream (distally-toward the capillaries) from the 
digital vein. To decide whether flow toward the capillaries was 
prevented by constrictive closure or by closure of small vein valves 
a technique was employed in which blood from a large vein on the 
opposite leg was perfused into a small plastic catheter loop inserted 
into the digital vein. The blood pressure of this circuit was regu- 
lated by an occluding cuff on the opposite leg. During the unstimu- 
lated states a retrograde flow in the digital veins was possible when- 
ever the perfusion pressure exceeded the digital vein pressure, and 
proved that collateral channels unguarded by valves did exist. With a 
normal arterial inflow this retrograde flow probably extended back- 
wards as far as the first unguarded collateral venous channel, and 
then flowed centrally again. When the small artery inflow was stopped 
the retrograde flow extended back as far as the small arteries. 
During maximal sympathetic stinrulation small vein constrictive 
closure prevented flow in either direction in the digital vein until 
perfusion pressures of approximately 100 mm Hg. were employed. 
(Supported by the Life I nsurance Medical Research Fund and USPHS 
grant H-240). 

EFFECTS OF APPIJED RESSURES ON CSF EXCWNGF,. George D. Davis and 
James A. Wall (intr, by A. Sidney Harris). La. State Univ. School 
of &fed,, New Orleans, La, 

Form&ion and removal of fluid fra the cerebrospinal system has 
ken studied in the anaesthetized dog. This was done by means of a 
conventional spinal needle, inserted into the cisterna magna, and 
connected to a manmeter. Simple apparatus was then used to measure 
the inflow of Locke's solution under conditions of increased applied 
pressure to a maximum of 60 cm= HzO. Additionally, the same needle 
was used to measure outflow of fluid from the cistern with increasing 
amounts of negative pressure. The positive pressure (inflow) results 
agree clasely with previously published work, and, yield a graph 
showing a direct relationship htween fluid inflow (retibsorption by 
the vascular system) and applied pressure. With negative pressure, 
however, the outflow from the system increases only to a certain 
point (-20 to -3U cm. HzO) and then remains constant in spite of 
negative pressures of as much as -60 cm. H20. The maximum rate of 
fluid output froan the medium sized doss used was remarkably constant 
at 12 cc./hr. Arterial blood pressure and respiration rate were not 
affected by these procedures. It would seem that these experiments 
offer strong support for the active secretion explanation of CSF 
production. 
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NATURAL COLD ACCLIMATIZATION IN MAN IN THE SUBARCTIC. 
T, R. A. Davis and R. f. T, Joy (intr. by J. R. Blair). U. S. Army 
Medical Research Laboratory, Fort Knox, Kentucky. 

A 10 man squad was attached to a company of soldiers undergoing 
combat maneuvers in Alaska for a total of 52 days during January and 
February 1960. Before and after this period, shivering, oxygen con- 
sumptions, rectal and skin temperatures were measured in response 
to a standard cold exposure of 12” C for 2 hours. Finger cooling rates 
were measured in response to a local standard cold exposure of -15OC 
still air. During the period in Alaska immediate climatic conditions 
were measured 3 to 4 times daily. Daily calculations of fluid intake, 
physical activity, amount of sleep, and amount of cold exposure were 
also recorded. There were 3 consecutive periods during the maneu- 
vers consisting of camp, field and camp. Fluid intake was decreased 
30% during the field period. Actitity increased 40% in the field and 
there was no significant difference in the mean daily amount of sleep 
obtained during the three periods but cold exposure increased 50% 
during the field period. The total period in Alaska produced a 50% de- 
crease in shivering, a 30% decrease in oxygen consumption and no 
significant change in the rate of finger cooling. The rate of change 
in shivering was the same as the change seasonally effected in another 
group studied in Kentucky during the same period of the year but much 
less than the 80% change produced in a group acclimatized in the nude 
in a cold chamber for 30 days. 

MITURATIONAL -GES IN THE NORMAI; MUNKEY EEG, Marisa 
& Robert Ramirez de Arellano(intr, -- by W. F, Windle). Lab. Perinatd 
Physiol, t NINDB, NIH, USPHS 

Periodic serial EEGs, 425 
DHEW, San Juan, P. R, 

ecordings, were made b letween birth 
and 2-l/2 years on 49 rhesus monkeys of known gestation, delivered 
vaginally or by section. Restraint reduced movement artifacts with 
minimal disturbance. Electrodes were applied over frontal, parietdl, 
occipital, and temporal areas. Monopolar, using ears as reference, 
and bipolar recordings were made while awake and during spontaneous 
sleep without drugs. Photic stimulation also was used. Maturation 
changes in activity were related to animal’s physiological state. 
Dominant frequency, amplitude changes, and type of rhythm of differ- 
ent areas, were considered. Waking EEG during 1st month showed low 
voltages in all areas, most marked in occipitals, SO-60 pv average, 
increasing to maximal voltage about 3rd month, with amplitudes 2-3 
times higher. As the animal matured (1 year), a trend toward lower 
voltages Occurred. Frequencies of 3-b/set during 1st morrth graduaIly 
increaai,3 to 8=10/set after 3rd. Sleep showed development of 
striking patterns; voltages were generally higher than while awake, 
especially in the parietal and frontal. On 1st day we observed bursts 
of high voltage, 5-6/set sinusoidal waves, most marked in the 
pariet2.Y leads, and considered them to be sleep spindles. After 2nd 
week, paroxysmal bursts acquired such a 9pikv’ appearance that 
they could be misinterpreted as seizure di .scharges, Spindle 
tions of occipital cortex was observed in s ome monkeys. 

forma- 
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THE EFFEm OF NAWRPHINE UN RESPIRATORY PATTERN AND BUK)D PRESSURE IN 
DOGS WITH VARIOUS LEVELS OF BRAIN TRiiNSECTION, S, Deavers*, H, E. Hoff 
and R, A. Huggins. Department of Physiology, Baylor Univ. College of 
Medicine, Houston, Texas. 

Nalorphine in unanesthetized dogs exhibited a morphine like action 
by producing a) deep sigh immediately upon administration b) increase 
of sighing breathing c) post-sigh-inhibition of eupnea and d] tachy- 
pnea. The chief differences from morphine are 8 reduction in degree 
of action and regularity in sighing suggesting that nalorphine does 
not have the same depressing effect on the cortex. Nalorphine produces 
effects similar to morphine at all levels of brain transection by in- 
creasing the rate and amplitude of eupnea and enhancing sighing respi- 
ration. However these effects are less marked than for morphine. 
There was no evidence of nalorphine antagonizing either the respiratory 
or circulatory effects of morphine. 

LOCAIXZATIW OFHYP- IC CmIRS REGJLATlMG ApPHTIT& A.F. DabonSs', 
J,. Silver*, E.P. Cronkite, G. Brecher, &A. ,lohngon* sind f.L, Schwartz, 
M&ical Research Center, Brookhaven National Laboratory, Upton, N. Y. 

The glucostatic theory of appetite regulation rests heavily on the 
assumption that gold thioglucose produces lesions in the "satiety cen- 
t&' of the ventromedial hypottilamus. It is catended (Metabolism P: 
435, 1958) that the toxic gold moiety of thk compomd destroys the 
satiety-integrating neurmes after being selectively accumulated by 
tirtue of the special affinity of these cells for glucose. We have 
obtained critical evidence in support of this h 
tith thermal neutrons of Gold197, A~~~~(n,y)Au 18 

othesis by activation 
, and Sulfur32, 

S32{n,pIP32. These activation products were idatified by p and y  
spectrometry and radioautography. The radioautographs show that the 
gold and probably the sulfur moietries of gold thioglucose are accu- 
mulated in well-defined areas of the ventromedial hypothalamus ti all 
animals that developed hyperpha@a and obesity, but in none of the 
control animals. The technique of neutron ratioactivation, as 
emplayed in this study, constitutes a new and w&que method for 
the combined functional and anatomical localization of a neuronal 
integrating center. 
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EFFECTS OF "LIMBIC SYSTEM" UZSIONS ON REPRODUC~VE FUNCTIONS m FMALE 
RATS. J. d&root and V, Critchlou*. Utiv. California, San Francisco 
and Bay’lor UtiverAty, Houston, Texas. 

The effects of electrolytic brain lefions on mating and other aa- 
pects of reproduction were studied in 81 mature, female Holtzman and 
Long-Evans rats (200-250 gram B.W.). Sixteen animals, including 5 
arha-operated rats, were used as controls, Complete destruction of 
the medial habenular nuclei (13 rats) was- followed by 1) frequent 
matings during the fidieatrus fl of noma cyclicity or the wanestrust! 
of gestation a8 eoidenced by the presence of sperm in the vaginal 
smeara; 2) a high incidence of infertility3 3) 81gtificant decreases 
in litter size at birth (P=O,Ol) and at wearxIng (P-0.001). andlar 
result8 were seen with large bilateral lesione in the qgdaloid com- 
plex or stria terminalis (14 rats). In contrast, theae aberrancies 
in reproduction were not observed in rats bearing unilateral lesions 
in these structures or in groups (3-6 rats each) with bilateral 
lesions in the lateral habenular nuclei, septum, fornix, olfactory 
bulb8 or mammillary nuclear complex. The abnormal matings associated 
with the lesions in the medial habenula and mgdala may be related 
to the 'hypersexualA* observed in other mecies following lesioning 
of the qgdaloid complex. (Supported by USPHS grants B-17k3, B-2293, 
SF-364 and SF-322). 

SELECTION OF A VENTUTORY REGIME AND THEORY OF MINlJvfUM 
WORK. Pierre Dejours (ink by W. 0, Fen@. Lab. de Physiol., Facub 

de Med. et Centre Marie Lamelongue, Paris, France, 
It has been postulated by others that the alveolar ventUation requ&ements 

are satfsfkd in such a manner that tie work done by the respiratory muscles 
is nimimal. CerW observations to be discussed do not fit well in this 
concept since (1) th8 ventUation pattern difkrs among various subjects to 
such an errtent tit one may speak of 9entilatory personalitIes,lT and (2) fn 
the same subject, at a given alveolar ventilation, the pattern may vary, 
dependinguponthephysiolo~c~ circum&a~~ces which detirmfnedthe 
ventilation. The functicaal properties oftie ventilatory aysti~@eRpfratory 
centers, motor pathway, thoracic md resbiratrory proprioceptive patiny@) 
together witi tie pattern of the ventilatory stimuli deteme the @pe of 
ventilation in a given stiject. The economy of the respiratiry muscles 
&ould be considered as one of the elements in tie tictional properties of 
the ventilatory cir0uit, 
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THE EFFECT OF LZVER IRRADIATION ON DIFFERIWT TYPES OF R,E, 
SYSTEM STINULATION, Ernest L, Dobson, Lola S, Kelly and 
Caroline R, Flnney*, banner Lab., University of Callf., 
hrkeley. 

Phagocytic function of the R,E,S, is stimulated by 
e&radio1 or bacterial endotoxins, We have shown (Am, J. 
Physiol, 198, 1134, 1960) that stimulation by estradiol is 
accompanlrby marked proliferation of R.E. cells in the 
liver, The functional stimulatlun by endotoxln Is equally 
great but the Increase in cell proliferation (DNA 
synthesis) is very much lower, Howard (3. Path. and Bact, 
78, 465, 1959) has shown a change in staining and acid 
sosphatase content of R,E, cells of liver following 
endotoxln administratlon, Experiments reported here show 
that radiation interferes with stimulation by estradiol but 
not with stimulation by en&toxin, in agreement with the 
hypothesis that eatradIo1 stimulates primarily through 
R*E, system proliferation while endotoxln stimulates 
primarily through activation of existing cells. Phagocytic 
function was measured in mice by the clearance of 
colloidal carbon from blood. Irradiation, approximately 
3,000 rads in 10 days, was administered with colloidal 
CrP% (Dob son and Jones, Acta Med. Stand, 144 Supl,, 
273, 1 52). '4 Despite this high radiation doae,estradiol 
stimulation was not completely suppressed. The lr- 
radiated mice were stimulated half as much as the controls. 
Endotoxln stimulation on the other hand was essentially 
not affected by the Irradiation, 

EFFECT OF -RCISE ON SERUM THYROXNE-BMDING, J,T,DowIing and 
3, T,Niooloff, (intr, by D, H, Simmons) e VA C&8r and UCU Med, Cental’, 
Los Angeles, Cdifomla, 

ThehumantiyMdglandisnot&le forltscun&&ticHonchulnga~e@ 
of~~~~o~in~eoonomy,~viswoftheintimater~~~poftbyroid 
harmoneta tidesprerad metabolic pro~easas this &biliQ Is paradox& Rec8@- 
bit has been found &at the int8Monof sting thyroxin8 (Tq3 m its spe- 
cific tramport proteins, the T@indingglobulln (TBG) and Tdmbhw pr8album 
min (TBPA), ie altered ina ne ofphy~ologio stat8s, The @@icanoe of 
these changes iI3 llnmrw& The hypoti8Elis w&8 aBedthat aclLte r8dU&onS ti 
T4-mw of ~&h&r fluids mifittamporari3y incraa88 the avaihm@ of 
hormoas to the tiaues, S-8 it plaoes abmand profound d8mxu& on enera 
metabolism, exeroise was employedtotestthia hypotieais, Five subjeCrta ran 
disbncaa from on8-quut8rtothree milas, S8ra w8reumed atvaqinginte;r- 
vals bafore, during andfollowing -r&8, Tq-kfnding was assessedbg efe&o- 
phor8tic andion-exobange resin&&&s, Marked depressian of T@inding w 
TBPA wa8 observed aft8r as little 8~ 100 yards, and was xnaximalat di~=&~as of 
on8-qUartertO one mile, Whareasthe ~~nti1 T4-capaci@ of TBPAaveraged 
100 Ug,p0r Wilt, eXerCiB8 d-8 Were r8dUdtU belOW 50 U&per Ca Cbange8 
in T 0-g lq TBG did notoccur, TheBe al&atiom were remarw con&- 
ten&eenindi?iduak andti replicate sbdias perform8dthusfar, Binding; ca- 
pacities reWmed b mml lev& as Boon as one-hour after exerciser AUlmq# 
the physiologic tinnifim of theBe obaemtiou ti n& es-&bli&8d, anuke 
ahangw in tie ciradating tramport of T4 may be a mn&ive means for alter- 
ing the tiSsUe aVaihbili@ of the hormOnea 
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Thee are two theories about the origin of the bicarbonate that 
is excreted in alkaline urines* One view represents bicarbonate as 
being activel;r reabsorbed by the tubules so that what is excreted is 
what was filtered and not reabsarbed, Another view looks on CO2 as 
highly diffusible in the kidney as it is elsewhere, and that the bi- 
carbonate of the tubular fluid exchanges tith intracellular CO2 all 
the way down the nephron, We have studied this problem by two 
methods. In one we injected NaHCfi03 by constant infusion until the 
specific activity (LA,) of respired CO2 becae cons"tant. At this 
ttie we found the SA of urine CO2 definitely lower than that of 
respired CO2. In the other method we produced an osmotic diuesis, 
then injected sknultaneously ferrocyanide and NaIICl~03 and collected 
urine in 5 second periods, Labeled bicarbonate appeared almost tie- 
diately in the urin, 0 whereas ferrocyanide appeared only after 40 
seconds or more. The results with both procedures indicate that 
CO2 exchanges very readily between cells and tubular fluid. 

UNILATERAL COLD-ADAPTATION TO RECURRENT ICE-WATER 
IMMERSION. C. J. Eagan (ink by 3. P. Hannon). Arctic Aero- 
medical Laboratory, Ladd AFB, Alaska. 

Evidence for a topical adaptation to recurrent cold exposure has 
been sought in a study of the cold-induced vasodilation (CIVD) reaction 
of the finger. One middle finger of each of 2 subjects was immersed 
in ice water, for at least 5 min, 6 times per day, for 17 consecutive 
days. The corresponding, contralateral finger served as control in 
20 min test immersions (to a depth of 2.8 cm in 1 l 0.5OC water), 
done simultaneously on the 2 fingers, before, during, and after, the 
exposure period. Plethysmography, calorimetry, and therfnometry, 
3pplied concurrently, showed no differences in the vascular responses 
of the 2 fingers. However, minute -by-minute comparisons of pain 
sensation, using a S-unit scale, showed that at the end of the exposure 
period there was a marked reduction in pain from the test finger. 
Comparisons of CLVD reactions of the fingers, done serially, suppor- 
ted the above conclusions; pulse rate comparisons confirmed the 
subjective estimates of pain. The method of simuItaneous bilateral 
testing, subsequent to unilateral cold exposure, using 3 separate 
criteria of vascular reactivity, could detect local circulatory adapt- 
ations, had they occurred. Since only pain sensation was changed, 
it is considered that central %abituation” &laser et al,, 
146: 152, 1959), rather than local adaptation, is inzl;d, 

,J. Physiol. 
The 

failure to find a circulatory adaptation, as other workers have 
reported, is attributed to the method of testing, which obviates mis- 
taking the results of behavioural changes for physiological adaptation, 
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CARDIOVASCUlX3 CEANGF3 XM3UCEDBYELEXAmD IN'lXACR4KLAL mEssmFl 
H. El Ederstrom and Oliver Wigefl. Univ. No. Dakota School of Med., 
Grand Forks, N.D. 

The cardiovascular responses to increased intracranial pressure 
(ICP) have been ascribed to axloxemia of the CNS, and to stwation 
of a receptor that reflexively induced neural and humoral pressor 
effects. For the purpose of differentiating vasmotor constrictor 
responses of neurogenic origin from humoral effects, a group of dogs 
were subjected to unilateral lumbar or thoracic synpathectomy, or to 
motor denervation of the leg. Following recovery, blood flow fn the 
legs was measured under anesthesia while ICP was held at 20&m Rg 
for 2 minutes, The typical vagal effects on the heart and vasop3”essor 
responses were found. Blood flow was measured in the cannulated fa- 
oral artery during ICP and an average rise of 5% fomd, indicating 
that increased cardiac output occurs during this procedure. In the 
nom1 leg vasoconstriction occurring during ICP reduced venous out- 
flow to about one-half the control level. When one leg had been sym- 
pathectomized less than one hour previously it had control blood flows 
about double those of the unoperated leg. Dming ICP flow decreased 
in the operated leg to about one-half the control level. Following 
chronic Xmbar or thoracic sympathectamy, or motor denerrsation, sim- 
ilar reductions in flow were observed in both operated and norm1 
legs. The results suggested that ICP elevation released blood-borne 
pressor substances that could account for the intense vasoconstric- 
tion, and that vasomotor stimulatioxl was not necessarily involved 
in the response. (Supported by Am. Heart Assoc. Grant) 

lDl?ECT m PANCREATIN ON NITROGEN AND FAT METABOLISM IN THE PANCREATIC 
DEFICIENT RAT. L.E. Edwards and AX, Brehme*, Department of Physiology 
mdical College of Virginia, Richmond, Va. 

Since pancreatin added to the diet of pancreatic duct-ligated rats 
restores growth in these animals, it was thought that metabolic studies 
should be carried out in relation to the digestion of fat and protetn. 
Duct-ligated rats were placed in metabolism cages and the urines and 
feces were collected and pooled for three two-week periods. The first 
period consisted of a control diet contafning no pancreatin, the second 
period consisted of a diet contafning 1% 3X pancreabfn and the third 
period consisted of the control diet again. pancreatin markedly in- 
creased the digestion of fat and protein in the duct-ligated rats but 
semed to impair to some extent the digestfon of fat in the normal rat. 
Growth is restored tn the pancreat3c deficient rat by pancreatin and 
this is tied in with the improved protein and fat digestion. 
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HISTAMINE-INDUCED ZBVATXON OF PRESSURE IN THE SUPERIOR SACITTAL SINtrS 
IN DOGS, Charles H. Ellis and Konora M, Noona& The Wellcome Research 
Laboratories, Tuckahoe, New York. 

Intravenous injection of 5 to 10 microgram/kg of histamine 
diphosphate into anesthetized dogs results in a transient marked rise 
ti superior sagittal sinus pressure, Inhibition and potentiation of 
the response can occur without observable changes in either amplitude 
or duration of the classic fall in systemic arterial x>ressure. The 
histamine-induced rise in sagittal sinus pressure can be blocked by 
ergotamine tartrate, by dihydroergotamine methane sulfonate, by 
dibenamine and by hexamethonium; it is enhanced by phloroglucinol, by 
the serotonin antagonist, b,W, 57-301 [Z-amino-&(Ntmethyl-N-piperazino) 
$-(4'chlorophenylmercapto)-pyrimidine hydrochloride], and by iproniazid 
[Marsilid], The antihistaminic compound, chlorcyclizine [Perazil] 
blocked the response although the arterial pressure fall was only 
partially inhibited. After adrenalectomy the response of sagittal 
sinus pressure to histamine is abolished; the fall of arterial pressure 
more protracted, An indirect mechanism via a sympathetic discharge of 
catecholamines is postulated for the histamine-induced rise in 
sagittal sinus pressure. 

ROIJ3 OF THE THYROID IN PUMONARY FUNCTION. Lois T. Ellison and Robert 
G, Ellison (intr. by W. F, Hamilton). Medical College of Georgia, 
Depts. of Physioloa and Surgery (Thoracic), Augusta, Ga, 

Considerable evidence in the literature suggests an intimate associ- 
ation between thyroid function and a variety of pulmonary disorders, 
Therapeutic benefit from 1131 induced hypothyroidism has been observed 
in patients with obstructive emphysema and abnormal peripheral utili- 
zation of thyroid hormone in hypercapnia has been reported. Patients 
receiving inorganic iodine may develop myxedema and sudden withdrawal 
of the iodide may be followed by severe pulmonary insufficiency in 
emphysematous patients. Both aminosalicyclic acid and isoniazid are 
antithyroid drugs and diamox is said to lower 1131 uptake. This plus 
other similar information prompted us to study pulmonary function in 
patients with hyper and hypothyroidism. Results in 8 hyper and 5 hypo- 
thyroid individuals indicated that in the former respiratory rate and 
tidal volume were significantly greater than in the latter, Neverthe- 
less, the alveolar P02, although usually within normal limits in both 
types, tended to be higher in patients with hypothyroidism. Arterial 
PO2 and PC02 were below normal in both and remained the same after 
exercise. Oxygen removed/liter ventilated was decreased below normal 
in hyper and hypothyroid cases, but in the former became markedly 
abnormal on exercise. Two patients of each type, restudied after ade- 
quate therapy, showed changes toward normal. Findings may be explained 
by physiological adjustments of the body to meet its metabolic demands. 
It would seem that respiratory function in patients with chronic pul- 
monary insufficiency would be further embarrassed by an increase in 
thyroid activity whereas certain aspects of decreased function might 
theoretically be beneficial. (Supported by USPHS Grant H-2562, Ga. 
Heart Assoc. and LIMRF). 
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CHEM0RECEPTOR ACTIVITY IN TEE CAROTID BUDY OF CAT. C, Eyzaguirre and 
J, Lewin*, Dept. of PhysZolo~, University of Utah College of Medicine, 
Salt Lake City, 

The sinus and carotid body were excised together with a stretch of 
Hering's nerve and mounted in a flow chasnber, Locke% solution (37OC, 
pR 7.4) I equilibrated with varying concentrations of Oz (lo-lOO$) in 
IQ, was flowed through the ctinber at 4 ml/~lin. Action potentials 
were recorded from the nerve, Pressoreceptor discharges were elisrutna- 
ted by removing the adventitia of the sinus. Chemoreceptor discharges 
were present in 100s O2 and increased as 0 
was decreased (e.g. from $O-20%) afferent f  

was reduced. Whenever O2 
requency rose to a peak in 

severaS, sets, showing a slight decline shortly afterwards. When the 
prepamtion was bathed with a solution 'equilibrated with a given p02 
(e.g. 50$) an lxlcreaSe in temperature above 38OC markedly increased 
chemoreceptor discharge. This increase in frequency was followed by a 
decrease although tempemture remained unchanged, Experiments perfor- 
med in intact anWs (37~38Oc rectal) under gaUa&ne and controlled 
ventilation showed: 1) progressive reduction in inhaled O2 (loo-10%) 
increased chemoreceptor frequency; 2) when O2 was kept constant, 
inhalation of 6% CO2 significantly increased chemoreceptor iqulses; 
3) relatively s& changes in ventilation or blood pressure markedQ 
&an@ chemoreceptor activity. In smry, carotid body chemorecep- 
tors respond to a wide range of 02 changes and this effect is influen- 
ced by temperatures above 38%; relatively sl&l increases in CO2 also 
stimulate these receptors. 

This work was supported 
US mblic Health Service 
Foundation; one of us (J 
Fellowship. 

and by a grant from the National Science 
.I;.) supported by a Rockefeller Foundation 

-bY a Senior Research Fellowship, SF-260, 

FACTORS DETERMINING SPEED OF Co, STORES CHANGES, Leon E, Farhi 
(intr. by W, Rahn), The Univ, of Bufklo Sch. of Med., B-o, N, Y, 

Determination of the Co, &orage capacity (slope of the Co, dissodation 
curve) of the tiole body has yielded re&U scat&ed over a wide range. 
III order to ascertain factors which could account for this discrepancy, the 
bo@ has been described in terma of a multfple compartment w&em in 
x#hich each comparaent (tissue or organ) has its own capacitance (stirage 
capadtg) and resi&nce (diversely relatid to blood flow). An analogue was 
programmed using the specific values available for ma& The computer 
re&ts3 were found to duplicate very well existig physiological data, By 
varying some of I&e parameters it was possible to deter&e tie most 
important fa&rs in body CO, stores reequilibration. These are: (I) time, 
(2) perfusim of lhe muscle mass9 and (3) alveolar ventition. The time 
required lEor readjusment is always of several hours* duration. Analysis of 
the literature reveals that most of the data were probably obtained before 
e-ration had been completed. (Supported by the Wright Air Develup- 
merit Co md, Wright-Patterson Air Force Base, Ohio.) 
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INCORPORATION OF Cl4 -VALINE INTO LIPIDS BY SLICES OF 

an overall scheme common for conversion of isole 
and propionate to fatty acids in adipose tis sue. 

wine , acetate 
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The itiding ofhuemia inpatientswithhyperc8J~emic renaJ, 
disease has occasionally been reported a& lnftdons of calcium are 
said to increase the excretion of potassium in animJ.s. In an effort 
to determine the effect of hypercalcemla 0x1 potassium comenation, a 
group of rats were placed 0x1 a low K d$et for six days at the end of 
which tim K excretion was mi&mL Theywere tiennmde hypercalcemic 
by the daf3y injection of 200,ooO unfta of vi- P for four days, 
This dmage of titasafxl D CoxlsirjtexlCTy Wsed the se- calcium to leve 
between x2-14 mg $ wlthout a signifi&t rise in serum ma. UrUmy 
potassium excretion increased in response to the devdopmnt of hyper- 
caJ.ceUa so that by the tenth day it had reached a level of four tims 
that of pafr fed conttis. Urinary losses of K were not seco&uy t0 
adrend rrtimhtfon, since the same response wan observed in adma- 
ectumizedmts~i&ainedonDOCA. The increase of renal potassium 
excretion was not a consequence of the pho@ate Uuresis induced by 
vltamln D, since tien no& a&m&s, excreting ui~ImJ. amunts of 
potassium, were @en a buf+fered sodium pbospkmte load no Increase in 
K excretion was observed, 

CHAKGES IN EJXWANICAL I;RCFERTmS, kPPEARANCE AND SUMACE ACTIVfTY OF 
EXTRACTS GF GiJE LUNG FOLLU'&PJG OCCLUSICN OF ITS PULXlONARY pLFiTEhY IN THl3 
DOG. T. N. Finley*, E. Y. Swenson*, J. A. Clements, R. E. Gardner*, 
R, R, Wright*, and J. W. Severinahaus, Cardiovascular Research 
Institute, Univ. of Calif. Med. Center, San Francisco. 

The immediate response of one lung to occlusion of its @monw m- 
tsry is a decrease in compliance (C), an increase in airway rasistarice 
(R) and a decrease in resting volume (V) causing a reduction in ventila- 
tion (v) to that lung. 
6% CO2 in 15% G2. 

This response was reversed @ the inhalation of 
The chronic chuges were fol.lowed in 8 dogs, 

sacrificed at intervals from 3 hours to 6 months. 
week following ligation, 

During the first 

was filled with bloody, 
the lung with the occluded pulmonary artery 

t fell to zero. 
serous fluid, C and V were marke'dly reduced and 

Following this period these values began increasing. 
At 4 weeks they were 50% of normal, and were not affected by the fn- 
hdatioh of 6% CO2; the lung was still small, had a bluish appearance, 
was firm and difficult to Inflate, Histologically it showed scattered 
MS-positive hyaline membranes lining the alveolar ducts and alveoli. 
There was no evidence of infection. For the next 5 months, C, V, and 
V increased to about 70% of normal. At 6 months, the Lung appeared 
normal though slightly reduced in size; histologically it showed only 
a few scattered areas of interstitial fibrosis. The earliest measure- 
ment (3 hours) of extractable surface active material from the lung 
with the occluded artery showed a decrease of 30% in the ratio of 
change in surface tension over average surface tension compared to the 
other lung. 
months. 

This decrease was found at 2, 4, and 6 weeks but not at 6 
This decrease in surface activity could account in part for tk 

chatlges in mechanfcal properties that were observed. 
by H-4247, USPHS.) 

(Supported in p& 
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RAPID CIIANGES IN HEART RATE INlIICED BY T3LTITG. John G, Fletcher* and 
Frank Airline, Environmental Physiology Group, Defence Research Medical 
L&oratories, Toronto, Canada 

1% iS well known that changes in posture alter heart rate, and that 
holding a relaxed man in a head-up position can produce fainting. The 
effect of different poaitiona on the heart rate is not clear, nor haa 
it been determined how rapidly heart rate responds to change in posit- 
ion. Experimen'tB were performed at 700F and 5% R.H., the subjects 
being normal, physically relaxed human males'whose physiques ranged 
from 'lean with well-developed musculature" to "obese and poorly devel- 
oped" l Each subject was exposed for 30 seconda at each of 8 positions, 
multiples of 45O to the vertical. Each position followed every other 
in a systematic design of 64 position changes per experiment. Not less 
than 5 experiments were done with each man* Heart ratee were monitored 
continuously; a cardiotachometer recording the number of beats per 5 
seconda, and a cardiochronograph operating from separate chest elec- 
trodes. It was found that the resting heart rate was related to body 
position and the relationship wa8 the flame in all subjects. Iieart rates 
were highest in the vertical head-up position, loweat in the head-down 
and intermediate in the 2 horizontal positions, In both 45' head-up 
positions the rate wag higher than in the horizontal; in both head-down 
45' positions the rate was lower than in the horizontal. The time taken 
to move from one position to another did not exceed 3 seconds. It was 
found that the heart rato changed very rapidly after tilting, the 
maximum time t&en to achieve a new steady rate being less than 15 
seconda. Deceleration of the heart rate appeared to be a more rapid 
process than acceleration; changes from high to low rates occurred in 
leoa than 5 seconds. The reaulta show that rapid alterations in heart 
rate follow changes in posture. The mechanisms effecting these 
alterations will be discussed. 

APPLICATION OF DIREZT BLOOD NITROUS OXIDE ANALYSIS TO TIUZ MFMUREMEN!T OF 
CORONARY BLOOD FLOW IN DOGS. 1,s~ 9. Jm J* E, SoMtt- 
bmar and H, (Intr, by J, Ii, Hafkenachiel). Division of Resew& 
menau Hospital, Philadelphia, Pa. 

Analysis of blood n2trous oxide has been csmied out for a period of 
seven years by direct measurement using an infrared analyzer. These 
measurements have been applied to the d&e&nation of COFO~ blood 
flow in dogs according to the Ffck principle with respect to titrous 
ox%de desatmation of arterial and coronary sinus blued, Since it was 
necessmy to anesthetize the animls before blood flow deteminat~uns 
could be made, the rates of flow under two types of anesthesia (pento- 
barbital sodium 

I 
and a combination of morphine, dial-urethme, pento- 

barbital sodium have been compared, Rates of flow have been detemined 
during phamacodynmic st%mlation tith various adrenergic like drugs 
such as nicotine and mhypertensin", This direct method of nitrous oxide 
anaQsis appears to be accurate and reproducfble, and the corow blood 
flow determinations, although limited by an indirect method of masum- 
merit over a period during which an unsteady state racy possibly efist, 
are, nevertheless, quantitative. Slower blood flows obtained usiw the 
combined mesthesia are more accurately measured than the faster flows 
under pentobarbital sodium anesthesia. Supported by grant H181%5 from 
P, H. s. 
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IUgh 1eveIs of dietary magnes%um have been reported to 
reduae the deposftLm of lipid8 in the arterial enduthelium 
of rata vhetr praued on dieta high in &mleateroI and oholia 
aoLd, The experMents reported An this study were undexcl 
taken to determins the effeat of the dietary llpld letrel on 
the magnesbm oontent of v%rkmab tissues in the mta Group8 
of W&star-atrab albino rats were plaoed on diets of low 
and hfgh magnedlum, with low and huh lipid oontent, for 
30 days. After saadfioe, the mgnesium oonfenf of skele- 
tal musale, liver, kidney, braln, and bZaod wa8 deterrrrined 
by the method of dJefl1 and Neely, It was found that high 
leveler af d%etary lipid caused a reduutfon In the mgners- 
lum uonfent of all ti.sauw studied. LUcewfse, the tinnues 
of rata fed high level8 of magnesium sbued sfmllar redue- 
tiom $n the eontent of rrragnealula wbn plaaed on a h@h 
lipid diet:, However, these redmtions started frm a 
higher level. (8tudie8 supported by a grant from the 
National Xnstitute of Dental Researoh.) 

UTERINE RESPONSE TO ESTROGEN IN THE ALLOXAN-DIABETIC RAT, D;inne P, 
Fowleq and Sherwin H, Sloan (i&r. by Clara M. S&ego). Unimrsity of 
California, Los Angeles, 

Aa part of a long-term exploration of early paramterer of eatrog0n 
a&Ion on the uterus, an investigation was conducted on the influence 
of allman diabetes on the Astwo& uterine water imbibition renponae to 
estradiol-17p, u-16 day8 8fter ovariectorqy, in adult rats. All- 
(20 &oo g B.W.) was Injected S.C. to a number of them animals 3 d8ya 
prior to estrogen administration. Only those rats having a bloti sugar 
of 0-r 300 mg % were used. Entradiol-17p in olim oil (0.5 )rg/100 g 
B.W.) was administered S.C. 6 hrs. before autopsy, Estradiol treatarent 
of nondabetic castrates reerulted in a uterine water content of a.8 
i 0.4 $ (S.E.), a significant increase (p < 0.001) over oil-injected 
cmtrols (79.6 f  0.5 %). The 88me dose of 8atrOgeXl elicited no reapon 
in alluxan-diabetic castrates (79.0 i 1.6 8). Insulin, 0.5 U/lOO g 
B.W.# X.P. 3 hra3, before autopsy, a dose which did not influence re- 
aponaiveness to estrogen in controls (84.8 2 0.4 $), substasltlally 
counteracted the diminished sensitivity of allaxan-diabetic rata (83.4 
f  0.5 % -- p < 0*05)* Adremlectq performed concomitantly with al- 
loxan administration abolished the reduced estrogen sensitivity ob- 
served with allman alone (85.1 2 0.4 %). The results indicate that at 
least a portion of the estrogen Insensitivity of the alloxanized rat 
maJT be ascribed to adrenocortical @persecretion. The mlatiomhlp of 
the results to mtabolic derangements of diabetes, or to failure of the 
eetrogen-induced hi&&e release nrechnnism described earlier from 
thew laboratories (Spaziani and Szego, && crm &, 69, 1958) 
is being explored. Aided by a grant from t:e National Cancsr Institute 
of the National tistitutea of klth (Cp-l@8), 
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SPATIAL SEPAMTION OF SEQUENTIAL PORTIONS OF TJB INSPIRATE 
ZN THE NORMAL LUNG, Charles W, Frank (intr. by MJLWilliams 
Jr.). Albert Einstein College of Medicine, New York. 

The arterial saturation was monitored during a 25 second 
period of breatholding at a constant lung volume in normal 
subjects. There was no fall of arterial saturation when 
breatholding was accomplished after inspiration of 1900 ml 
of air from the residual lung volu~~e,~ However, when the 
1900 ml of inspired gas was divided into its two major com- 
ponents, and the 400 ml of pure 02 were inspired first, 
followed by 1500 ml of pure N the arterial saturation ex- 
hibited a slight (avg. 2.5%) &t consistent fall. This 
fall was not observed when the separate gases were inspired 
in the order N 

P 
(400 ml)-02 (1100 ml) orfl2(800 ml)-02 (400 

ml)+2 (700 ml . In all combinations, the inspired O2 con- 
centration was approximately 210/o, and the mean 02 tension 
in the samples expired after breatholding was similar for 
all of the inspired gas mixtures, and for air, These find- 
ings indicate that the filling of the normal lung from the 
residual volume occurs in a sequential pattern; the first 
portion of the inspired mixture apparently goes dispro- 
portionately to a space which is soon filled and which is 
poorly perfused. Examination of the N2 composition in the 
expirate following breatholding indicates that this first 
filled space is last emptied during a forced expiration. 

F’uNDAMENTAL DXFFERESCES BETWEEN ACEZYLCHOLXNB- AND POTASSIUM-IMWCBD 
comRAcruREs* George B. Frank. Dept. of Phamacolcgp & Therap., Univ. 
of Manitoba Faculty of Med., Winnipeg, Canada. 

Since both acetylcholfne and potassim initfate contractures by 
depolarlzzfng skeletal muscle, it is generorlly rtrsumed that a fundamunt- 
ally similar mechanism of action ia involved. In a previous 8tudy of 
the mla of calcium Mm in excitation-contractfon coupling, It wa8 
found that potasoium-induced contracturea of frog's 8keletal muscle 
could be eliminated ccmplstelg by keeping the muscle in a calcium-free 
erulutlon for 8 few mlnute8, 3n tbeoe sxpnr$mentr the aohtim8 contai- 
ned choline in place of radium and loo4 g/ml d-tubocurarine. In 
similar axperlmentr with solutions containing audlum rather than 
choline and no d-tubocurarlna, the contractures could not be eliminated 
completely even after the addltlon of EDPA (5 w/l) to the calcium-fme 
#OhltiOlk8. Since d-tubocurarine eliminated thi8 residual re%lponrs, it 
was thought to be produced by acetylcholine mla88ed fra neme endings 
by pOta88fU8. The rSSidu81 rerponse did not appear fn muscle8 denar- 
vated 14 daya or more before te8ting. On the other hand, a residual 
re8ponse could be produced if the dsvarvatad muscle was treated for a 
few minutes wlfb 1on4 g/ml acetylcholine before tsstfng with potraa&um 
In a calcium-free prolutfon. Replacing chloride with brmlde in tbe 
solutions increaeed the aim of contracturea produced by 25 nM potarss- 
fum 4 to 12 times la different muscls8. In contrmt , contracturea 
produced by acstglchollna were at most doubled in sise and were 
ursually essentially unaltered. (Supported by the National Re8earcb 
Council of Canada ard the Canadian Muscular Dystrophy A88OCi8tioXL 
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A COMPARXSON OF SEVERAX, METHODS FOR MEASURING FLOW NISISTANCE IN SUB- 
JECTS DURING EXPOSURE TO SO2. Robert Frank,* Jere mad, Mary 0, Amdur* 
and $a ward School Public Health, Boston, Mass. 

Three methods were used to measure respiratory flow-resistance in 
nine healthy volunteers exposed to SO2 (average concentration 13 PPM) 
while seated in a body plethysmograph, aasurernents were made during 
a control period and starting 10 minutes after the onset of exposure, 
Included were the esophageal pressure method for estimating lung tissue 
viscous and airway resistance (quiet ad rapid breathing), the DuBois 
method for estimating airway resistance (rapid breathing), and a third 
method for esttiating total respiratory resistance {rapid pressure 
oscillations applied at a rate of 7 cycles/set,)* Average values for 
control and exposure were: esophageal pressure method, quiet breathing 
1,54 and 2.46 cm H20/L/sec. (S.D. of paired differences: 0,59 cm H$/ 
L/set.; pc.01); same method, rapid breathing: 
L/set, (S.D. .44 cm H20/L/sec. ; 

1.23 and 1.73 cm H$/ 
pc.01); DuBois method: 1.08 and 1.55 

cm HzO/L/sec. (S.D. .33 cm H;?O/L/sec c; pc.01); method for measuring 
total respiratory resistance: I,68 and 1.96 cm EQUh/sec. (S,D. .31 
cm H2UhJsec.; p<.OS). In another experiment 10 volunteers were 
exposed to SO2 (average concentration 11 PEN) for the same interval. 
Fl-esistance was measured by the esophageal pressure method (quiet 
breathing) and by the Clements' interrupter method (continuow expi- 
ration from a point of maximal %nspiration), Average control and ex- 
posure values for the first method 1.48 and 2.46 cm I$O/L/sec, (S.D. 
37 cm H2OhJsec.; p<JX); the interrupter method showed no signifi- 
cant increase during exposure, From these observations %t appears that 
the change in flow-resistance induced by a respiratury irritant is 
inversely related to the frequency at which a method operates. 
* Tk v&me-history of the lungs was nearly the same for all 

measurements l 

ASPECTS OF THE PHYS1OLOGICAt RESPONSE TO WHOLE-BODY VIBRATION 

T,M, Fraser, G.N. Hoover, and W. F. Ashe (Hr. by E. T. Curter). 
RCAF, and The Reseurch Foundation, The 06io State Univ., Columbus 10, Ohio. 

Unrestrahed seated human subjects were exposed to harmonic sinusoidal 

vibration in all combinations of 4 frequencies, 4 umplitudes, and 3 planes. 
Concurrent records of heart rate and pattern, respiration rote and vttem, and 

immediate post-vibrution blood pressure were obtained, along with an assessment 
of transmissibility. The results demonstmted a relationship to frequency of 
vibration such that at 2 cps and all amplitudes there wos a tendency towards 

decrease In the respective values, wherms with increasing frequency an increase 

occurred related to the amplitude at the frequency concerned. The increase is 

compatible with the response of an untrained subject to sub-maximcrl exercise. 
The frequency of mcrximum transmissibility wus observed to vary with the plane 

of vibration. R-sons for this are discussed. 
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CORRELUION OF EEG OF OLFACT.ORY CORTEX WITH 3fDPOR RESPONSE, 
Walter J. Freeman (intr. by S. F. Cook). Dept. of Physiology, Univ. 
of California, Berkeley. 

Previous measurements of the amplitude of prepyrifom electrical 
activity in cats demonstrated a positive relation with sensory input, 
but only during anticipation 8nd not (on the average) during work 
performazxe, Statistical correlation of measurements of amplitude 
made during work with the rate of work showed a positive correlation 
after short periods of food deprivation (3-Y hours) and a negative 
correlation after long periods (48-72 hours). Sufficient measurements 
have now been made to show a graphic correlation between amplitude 
and rate of work at each of 2 periods of deprivation (24 and & hours). 
When rates of work for each cat are plotted in order of increasing 
magnitude, it is found that for values below the mean rate of work 
for each cat the amplitude of prepyriform electrical activity 
increases, so that for every 3s increase in rate of work there is 
a l$ increase in amplitude. For values above the mean rate of work 
the amplitude decreases, so that peak amplitudes tend to occur with 
rates of work near the mean. Maximal amplitudes also occur in 
association with unusually high rates of work, i.e. those 2.0 S. Il. 
or more above the mean. Similar correlations exist between rate 
of work and the amplitude of the prepyriform potential evoked by 
direct electrical stimulation of the cortex at constant intensity. 
It is concluded that the amplitude of electrical activity in prinary 
olfactory cortex is as closely related to the motor output as it 
is to the sensory input to the brain, 

HEAT PRODUCTION AND HEAT LOSS OF THYROI DECTOMI ZED AND ADRENALECTOMI ZED 
RATS EXPOSED ACUTELY TO COLD AIR. M. J. Fregly and P. F. lampietro, 
Department of Physiology, Cdlege of Medicine, University ot Florida, 
Gainesville and Physiology Branch, QFI Research and Engineering Center, 
Natick, Massachusetts 

Thyroidectomy (propylthiouracll treatment) and adrenalectomy in- 
creased rate of cooling of rats restrained’ in air at 5’ C. At the same 
colonic temperature during cooling, both thyroidectomized and adrenal- 
ectomited rats matntained higher skin temperatures than control rats. 
Heat production (measured by oxygen consumption) was determined for 
thyroidectomized and control rats only. At the same colonic tempera- 
tures during cooling, thyroidectomired rats had the same metabol fc 
heat production as controls. However, calculated heat loss at a given 
colonic temperature during cool tng was greater for thyroidectomized 
than for control rats. The inability of thyroidectomized rats to 
tolerate cold as we1 1 as control rats is almost entirely due to a more 
rapid loss of body heat. The cause of failure of heat conservation 

may be related to changes in vascular reactivity induced by the hypo- 
thyroid state. Supported by Contract AF(657)-171 with The School 
of Aviation Medicine, Brooks Air Force Base, Texas. 
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THE ROLE OF THE LIVER AND THE INFLUENCE OF ANESTHESIA ON PANCREATIC 
AND LIVER SECRETIONS DUE TO SECRETIN, M,H,F, Friedman and Ann M. 
Ambmmovaae,* Dept. of Physiology, Jefferson Medical College, 
Phila., Pa, 

Experiments on unanesthetfzed dogs with chmnic cannulated 
fistulas of the stomach and intestine as well as acute experiments 
under anesthesia were performed, Pancreatic juice was obtained by 
intubation of the pancreatic duct thmugb the duodenal camula. 
Liver bile was similarly obtained frost &olecystectumized dogs. Sec- 
retin was given either by systemic vein or by-port& (splanchnic) 
vein. Pancreatic and biliary secretions were measured by a pressure- 
equilibrium drop recorder, In the unanesthetized animal wide vari- 
ations between bogs were encountered in pancreatic and biliary 
responses to standard doses of secretin as well as to intestinal 
instillation of acid, In each dog, however, the responses fluctuated 
only within narrow limits. The ratio between secretin response and 
acid response was constant and chmacteristfc for each dog, Under 
anesthesia the standard dose of secretin elicited a constant re- 
sponse from both pancreas and liver, but the secretion resulting 
from acid instillation was poor and inconsistent. The ratios be- 
tween secretingpruvoked and acid-provoked secretions for both pan- 
cfeas and liver fluctuated widely, In pancreatic as well as bile 
secretions there were no statistically signif fcant differences be- 
tween the effects of secretin given by systemic route and by portal 
route, lt was concluded: 1. the ef feet of secretin on liver sec- 
retion parallels that on pancreatic secretion; 2, the liver plays 
ltttle if any rule in inactivating secretin of endogenous origin; 
3. anesthesia depresses the formation or elaboration of secretin 
bq acid in the intestine. 

INHIBITION OF ACTIVE SODIUM TRANSPORT BY CHOLERA TOXIN. Geraldine 
J, F’uhz~n* and Frederick A. FM-n. &sic Medical Sciences 
Laboratories, Stanford University School of Medicine, Palo Alto, 

In small intestine and colon sodium is transported actively from 
lumen to blood, but water transfer depends upon gradients of water 
activity and is a passive process. Net absorption of water, there- 
fore, is dependent upon active sodium absorption. If active sodium 
transport across intestinal mucoaa were decreased or abolished, one 
would predict excretion of abnormally large amounts of water and 
sodium from the intestine, Le., diarrhea. This hypothesis was tested 
by determining the effect of a cholera filtrate on active ion trans- 
port in the frog skin and gastric mucosa, The potential difference 
across the membranes, the current produced at zero potential, and 
the influx and outflux of Na22 were measured. Cholera filtrate clearly 
decreases net Na flux and sodium influx; Le., active sodium transport 
in the skin. The filtrate did not have this effect when applied to 
gastric mucosa, Since gastric mucosa does not actively transport 
sodium, the totin may be rather specific, The nature of the active 
component of cholera filtrate is not known, but after dialysis through 
cellophane the active material is present in the dialysate, and heating 
for one hour at 8O"L does not measurably decrease the activity. Its 
properties therefore resemble those of the cholera endotoxLn and 
differ markedly from those of receptor destroying enzyme @DE). The 
effect on sodium transport is consistent with our hypothesis for the 
diarrhea of cholera. 
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A WmD OF I%EATED KEAD -ION D4 !BB DOG. P. M. Galletti and 
M. A. Eopf (k&r* by P. A, Stewart), Dept. of m3ysiohgy, &my 
University, A-tlanta, Ga, 

A method of external perfusion of the isolakd head of the dog by 
mans of a pmp-owgenator has been developed. meleadingideas of 
the s~gical technfq-e pmposed are ti prevent temporary cerebra3. 
Uchemla during the period of preparation, and to avoid the use of a 
donor dog and of homologous blood, Carotidi aqd jugular vessels are 
preparedandone ir of vessels Is first connectid TV the external 
circuit (mmo- Pa3 ) for plWtfal perhsion, The other p&r of neck 
vessels is then cumulated, the chest is opened and the superior vem 
cava and the vertibml arteries axe clamped intrathoracically. The 
heart remins active, and can take over the head circulatton wain 
when the external perfusion is later stipped, Tn acute e~rimnts, 
the heart is arrestid, the an&ml exsanguinated and the lower pmt 
of the body surgically revved fmm the perfised head. 

CHASES IN BLXK)D AClX LEVEB FOLWWING AMKNISZMTION OF SU-4885 To 
AIRENALECTOMIZED DOGS. W, F, Gaaonq and E, M, Gold*, Department of 
Phyaiulogy and Metabolic Unit, School of Medicine, University of 
California, San fiamisco 22, California 

Th8 increased pituitary ACT!3 secretion asnooiated with admitistra- 
tfoa of SU-@85, an inhibitor of adrenocortical ll+hydroqlase, has 
been attritit8d ti low8red circulating cortisol levels secondary to 
decreased cortisol production. To determine whether this agent ca~8s 
ACm release ind8pendent of its sff8cts on the adrenal, S&4$85, 10 
mSr./k*~* f  was i&Wed intravenously for four hours to pentobarbital 
anesthetized adrenal8ctomized dogs maintained on deaoxgcorticosterone 
trimethy1acetat8. Blood ACEI (Nelson md Hum, Endocrinoloa 57:184, 
1955) was measured at the end of th8 msion. It was abo measured 
after four-hour control infusAons of saline, and in some cases, before 
the infusions were started. Cirmlating whole blood AC!X levels (mean 
,f standard error) were 7.5 2 2.7 mu% Before infksion (11 dogs), 12.6 
+ 2.2 mu$ after saline (10 dogs), and 22-9 i 5.4 mu% aft8r SW@85 
79 dogs). Six of 10 d ogs had values of 10 nm$ or lese after saltie 
infusion, while 8 of 9 dogs given SU-a85 had valu8s of l.3 m$ or more. 
Circulating corticoids were undetectable in all adrenalectotized dogs, 
using a method which detects both cortfsol and ll-desowortisol (Gold, 
Serena and Cook, J, Cl& Endocrinol. & Metab. 20:315/1960). The data 
mggest that in the dog, SU485 can increase blood ACT3 levels by a 
pathway independent of its action bn the adrenal oortex. (Supported 
w Comonwe~th Rmd,) 
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AN ACTION IN VITRO OF ADRENAL CORTICOSTERD IDS UPON FLU 10 
MQVEMENT AmOnE ISOLATED INTESTINAL EPITHELIUM. 
Carmia Ganz-Borek* and C, Adrian M, Hoqben. Phys iology . Departmentmeorge Mash ington Un Ivers I ty School of 
Medicine, Wash&on, 0. C. 

Net movement of fluid across the isolated bullfro 
intestinal epithelium can be easily followed over a z hour 
period using a technique previouslly reported (Proc. Sot, 
Exp. Biol, and Med. 99:746, 1958). In this techni ue, net 
movement of water isdetermined by weighing sacs o 7 smat 1 
intestine which are incubated at room temperature. The 
sacs are not everted and both surfaces are exposed to the 
same saline solution. When adrenal corticosteroids were 
added to the outside medium bathing the serosal surface, 
they stimulated the absorption of fluid, 
acetate 10 mg/l - 

Hyd rotor t i sone 
10 experiments and 5 mg/l - 5 experiments; 

desoxicorticosterone acetate, 5 mg/l - 3 experiments; and 
aldosterone acetate, 0.5 mg/l - 3 experiments; all 
increased the net fluid absorption significantly, 
Hydrocortisone acetate 1 mg/l - 5 experiments did not 
significantly alter fluid movement. 

A SYSTEMATIC FRACTlONAL PROTEIN EXTRACTION OF BRAIN AND ITS SUB- 
MICROSCOPIC PARTICLES. Alexander Geiger and Iris Map~iolo 
Barbato. University of Illinois College of Medicine, Department 
of Psychiatry, Chicago, Illinois (intr. by L. G. Abood). 

It hao been found that when Cl4 labeled glucose ie perfuaed 
into cats’ braina, most of the activity incorporated into 
proteins is found in the particulate matter. A technique ha8 
been developed for a 8ystematic extraction of brain proteino, the 
first step of which comistr in homogenization of the tissue with 
0.3M mcrose followed by separation by differentiaa centrifu- 
gation of the nuclei, mitochondria, and rmicrosomes. The BucroBe 
supernatant contains about 28% of the total protein8 of the 
brain. Nuclei, mitochondria, and microsumes contain 13, SO, and 
9% reopectively, Theere three particulate sediments were 81189 
pended separately in 20% NaCl by homogenization. The NaCl 
extract8 about 50, 25, and SW respectively of the nuclear, mito- 
chondrial, and microsomal proteins. Triton X-100 (0.596) a non- 
ionic detergent at pH 8.5 was used for a third extraction of the 
residual particle8 giving a solubflieation of 8, 10, and 3% of 
the proteins of the nuclei, mitochondria, and microsomes. By 
thi8 procedure, which permits further fractionations of the ob- 
tained supernatants, 90% of the total protein activity can be 
recovered. 
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The marked disturbance of functional organization of the spit&. 
cord in experimental hind-l-b rQidity, due to anoxic destruction of 
intemeurone, has been further analyzed by means of post-tstanic 
potentidion and recurrent inhibit&a test-, The observed alter- 
ations in course and duration of post-t&a&c potesltfation of the 
monosgnaptic reflexes in r&id mima3.s must be due to altered excita- 
bility of the Qpastic" motoneurons, We pretiousl~ proposed that this 
axcitabiUty alteration 3.a due to ~sive,mtmeuron denervatim. 
Such motoneurons, however, am still subject to recurrent -bition. 
Actitity, attrf'buted b soms to Rmshaw cell dkscharges, has IXWI 
recorded in rigid dogs when a&idromLcally stimulated. when recurrent 
i&ibition of monosynaptic ref3.m is pitted qaimt pos%tetanic 
potentiation, tie net result, again, take8 a d%fferent course from that 
in the nomd. dw. This tnhibition i8 elmFly less effective against 
the potentiated state in rigid -8, The relation of this m&ifiM 
effect to the mtkmtical Remhau cells will lm discussed. 

ELI3CTFUCAL RESPONSX OF MAMULUN SMOOTH HUSCLE TO STIMULATION OF THE: . l FXTRXJGIC SYMPATHETIC AND PARASK4PATHEX'IC NERVE% J. 8, Gl1J~w 
(i&r. by F, Brink, Jr,), Rockefeller Institute, New York. 

The response, recorded with an titracelltiar microelectrode, of wn- 
malian smooth muscle cells to drugs, to stretch and ti changes in the 
ionic environment have been reported. The response of such cells to 
stimulation of the extrinsic nerves has not. Using a preparation of the 
rabbit colon rewing the two 8xWinsic parasympathetfc (pelvic) nex7Tes 
and the sympathetic (lumbar colonic) aewes it has been possible to do 

The preparation shows spontieous rhythmic activity; associated 
%h each contraction there is a short burst of spike activity. Between 
bursts there are slow waves of depolarisation which initiate the bursts 
of spikes, Stretching the preparat-lon prolongs the period of spike ac- 
tivity producing f5nally a conttiuous spike discharge whose frequency 
fluctuates with rhytJM.c vatiations in tension. Stigle electrical stim- 
uli to the sympathetic (inhibitor) nerve ar8 ineffective, XIow frequen- 
cies of repetitive stimulation (2/set) have two effects. The rate of 
depolarisation during the slow waves is reduced so that the time taken 
to reach the firing level is increased,and the correlation between 
spikes and contraction is lost. Spikes are seen when mechan3xal inhi- 
bition is complete and small contractions are seen without spikes. At 
higher frequencies (20&50/s) there is complete mechanical inhibition 
with suppression of both spikes and slow waves. Hyperpolarisation is 
seen only rarely, Stimulation of the motor (pelvic) nerves at fre- 
quencies up to abut Z/set will "drIv@ the preparation; each nerve 
stimulus is followed by a nlocal respons@ whjich if large enough in- 
itiates a spike and an increment in tension. Above Z/set there 5s 
maintained depolarisation, Spikes are superimposed but dlslinish in 
amplitude and eventually disappear leaving irregular low amplitude slow 
waves. The muscle rematis in tetanic contraction. 
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~I;AYEDRESP~SEPERFORMMKE OF SPIJT-BRAINM~SWITEUIQLA9ERAL 
PREFRONTAL ABLATIc85 AND OPTIC TRACT SECTION. M. Glickstein, II. Arora: 
and R. W. Sperry, Div. Biol., Calif. Inst. of Tech., Pasadena, Calif. 

Bilateral (but not unilateral) pref’rontal lesions markedly impair 
delayed response performance of monkeys. Moreover, in bilateral 
operates this deficft is classically accompanfed by hyperactivity and 
distractability. Seven Rhesus monkeys axe being tested on the delayed 
response following seriatim ablation of one optic tract, one pre- 
Frontal area, and corpus callosum aion@: with anterior and hippocampal 
commissures. Of three cases completed to date, two with prefrontal 
lesions Lpsilateral to the cut optic tract were relatively unaffected 
by the commissurotomy. One case with prefrontal ablation contalateral 
to the cut tract showed mazked impairment of delayed response per- 
formnce after the commissurotomy. Moreover the latter deficit 
appeared to be unaccompanied by the clekssical frontal syaqptoms of 
hypermotility and distractabflity found after bilateral ablations. 
Supported by U.S.P.H. Grant MO. 254&. 

DEEP HYPOTmRMIA BY VENO-ARTERIAL COOLING. Frank Gollan, Mark W. 
Wolcott*, Curtls G. Wher;y * and I%ernard Sigel*. VA Hospital and Univ. 
of Mlaml School of Medicine, Coral Gables, Florida. 

With the aid of a pump-oxygenator the inadequate perfusion of inter- 
nal organs during ice immersion can be overcome and overoxygenation of 
venous blood results (Gollan, F., Blos,P. and Schuman, H, ; 3. Appl. 
Physiol,5:180, 1952. ) This study shows that It fs possible -utilize 
overoxygenated venous blood during partial cardiac bypass without an 
oxygenator and to produce hypothermic cardiac arrest, Nineteen dogs 
were pretreated with 30 mg quinidine/kg by slow 1.~ drip to prevent 
ventricular fibrillation. Venous blood from the right atrium was wlth- 
drawn by gravity at a flowrate of about 30 ml/kg/min., passed through 
a heat exchanger and pumped into a femoral artery. Animals breathing 
lOO$ oxygen had venous ~02 as high as 120 mm Rg; this rose to 360 mm 
Hg when 5% CO2 in oxygen was used. The heart rate-temperature curve 
and left ventricular pressures resembled those observed in cooling 
with artificially oxygenated blood, After 30 minutes at about 13OC 
the venous ~02 of dogs breathing 5% CO2 in oxygen decreased to about 
100 mm Rg and of dogs breathing lOO$ oxygen to about 50 mm Rg. On 
slow rewarming myocardial depression manifested itse1 f In failure of 
the left ventricular systolic and end-diastolic press ure , as well as 
heart rate, to return to the same values at corresponding cooling tem- 
peratures. This myocardial weakness during the early rewarming phase 
of deep hypothermia by veno-arterlal cooling could be overt ome 
i,v. administration of 8-16 mcg of l-arterenol/mln. 

by the 
Thus, the simple 

proce mdure of veno-arterial blood stream cooling (Ross, D.N. Guy's 
Hosp l Rep. 103:97, 1954) can be extended to the range of deep hype- 
thermia, 
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POSTNATALDEVEIOPMEWQFTHETRANSCAIUSALRESFONSE. 
Ikmice Grafstein, (ink. by A. s. v. mrgen), Dept. of Physiology, 
McGill Univ., mntrtd", Canada. 1 

In the two-day old cat ( unanaesthetized cemau isol preparataon) 
thetransc&llosalresponse recordedwith mxlopolazle~ fromthe sur- 
face of the cortex consists of a focal positive-negative potential 
change, similar in configuration to that observed in the adult, but 
smiler in anxplitude md lasting about twice as long. Mst striking 
is the long latency, about 40 msec. inthe tw+dayoldanZ~~U, coqamd 
with 2-3 msec. in tie adult. Up to about4weeks of age, the latmcy 
of the respnse decreases continuously and its amplitude increases, but 
there is no change in its configuration. Between 2'7 and 32 days, how- 
ever, tiereis mabruptdecreaseinthe ktency, corresponding* the 
appqance of 831 early positive deflection. me positive phase of the 
respnse thy apars tihave two peaks, untilabout7weeks,when 
they fuse to produce a response resexliblingthatinthe adult,although 
still soqmhat longer in latency and duration. No corresponding 
chaqes occur in the negative coqnent of the respnae, It has been 
possible to masum the conduction velocity of the caU.osaL ffbres by 
stimulatkq eccentrically in %he corpus callosum and c0mn.g the 
tramcallosalresponses pmducedinthetwohemiapheres. Ithas thus 
been established that the appearance of the early psitive deflecttion 
my be correlated with the onset of actitity in a fast-conducting 
group of caUosal fibres. (Supportedbyagrmtfmmt& Cerebml 
Blsy Ebundation) 

IS THERE A ROSTRAL HYPOIHUAMIC "SZ;EEP CENTER"? Ronald Grant and 
Lorraine B, Emery*. Dept l of Physiology, Stanford University. 

An attempt has been made to confirm the finding of W.J.H. Nauta 
(J. Neurophysiol. 1946: 9, 285-316) that, in rats, transections in the 
suprachiasmatic region OF the hypothalamus abolish sleep. An L- 
shaped knife was used to incise the rostra1 hypothalamus, sparing the 
thalamus following Nauta's method, in 75 rats. In 4 rats, a broad 
knife was used to incise the full depth of the brain for 3 mm on each 
side of, the midline. In 42 rats the suprachiasmatic hypothalamus, 
also the preoptic area, septum and variable amounts of other anterior 
brain stem structures, were removed by suction. Gross post-lesion 
disturbances included hyperthermia, hyperactivity, diabetes i,nsipidus, 
aphagia, adipsia, pulmonary edema with secondary infection and edema 
of the eyes with excessive lachrymation, Many animals showed greatly 
reduced sleep and some were never seen to sleep during several days of 
post-lesion survival. But some periods of sleep were observed in all 
rats in which post-operative difficulties were successfully controlled 
by use of antibiotics, tube-feeding, environmental control of hyper- 
thermfa (sometimes supplemented by barbiturate sedation in the early, 
extreme phase) and other nursing measures, Histological check showed 
that in 5 rats the lesions corresponded closely to those described by 
Wauta in sleepless animals: all of these rats were seen to sleep. 
Many other animals had laterally more extensive lesions including the 
critical zone, We conclude that the relatively sleepless state of rats 
with lesions in the rostra1 hypothalamus is a transient condition and 
that the effects of such lesions should not be considered to show that 
integrity of this area is essential for sleep behavior. 
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The Evaluation of a New Analgetic Agent in the Rodent, Do&and Human 
in Emrfmental Pain. L. C, Greene and H. Wendel* 
Smith Kline & Bench IaEor%ories, Philadelphia, Pennsylvania. 

The correlation between laboratory results in analgesic testing 
in animals and experimental pain in humans in relation to clinical 
efficacy of analgetic agents is constantly being re-evaluated. The 
present cmmmication is concerned tith our experience in evaluating 
a potentially useful analgetic agent, SKF 1340, NJV-dUethyl+phenyl- 
indanamine hydrochloride, in the rat (D'Amour-Smith and Randall 
Selitto Techniques), in the mouse (Eddy Hot Plate) and in the dog 
(Eaxdy Wolff Goode11 Technique). The results from these studies have 
been compared with each other and with the results ob-t;ained in a 
double blind study in experimenti pain in humans (Harris Tooth Pulp 
Technique - unpublished data of Dr. SWnley Harris). While the means 
for producing pain (noxious stimulation) varied fkom procedure to 
procedure, as well as the type of endpoint indicating pain, the 
results obtiined in the rat and the mouse suggest that the compound 
has analgztic activi-ty somewhat meator than codeine, !lke dog data, 
however, suggests analgetic activity which is about equal to or 
Banewhat less than codeine. The latter studies in the dog have been 
confirmed in experimental pain in a hm tooth pulp study, While 
the results obtained by the other techniques are not unrealistic, 
the results ob-ined in the dog are in good agreement, as far as 
potency of the compound is concerned, with our present clinical 
findings, These results are suggestive of a good correlation between 
the reaction meshold in the dog using thermal radiation and 
experimental pin in the human using electrical stimulation. 

THE sTawH* Bbrton I, Gromman. Veteraaa Ho8pitrl and univ. of 
Calffornia, Los Angeles, 

In dogs, the distal end of the rtmech, including the entire pylor&c 
gland area a8 verified hitologfcally, wa8 resected and continuity w88 
restored by gastrojejuno8tolPy. A large bure cannula was placed in the 
residual stmach. In 15 testr on 3 dog& follmuing a one hour baaal 
collection in which no free acid was found, a balloon wa8 inflated 
with 300 ml of air in the residual stmech. Flow of acid began within 
15 minute8 and reached a mean peak rate of 0.8 mEq per hour which was 
swt&ined during the 2 ho-8 that dirstentioa was maintained. Within 
30 minutes after deflation of the balloon the juice became anacid. 
Acid 8ecretion in re8pome to gartric dietent:fun is knmm to itrmolve 
ga8trin relea8e froea the pyloric glade. The present @xperimentr 
indicate that an additional mechaaim operate8 frorr the fundic region, 
probably vagoqagol in character. The mechanic here dercrfbed 
probably play8 an important role in the normal acid secretory reapirse 
of the 5ntact rtmach to a reul. (Supported in part by o grant frolP 
the U, S, Public Health Sewice.) 
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~DHORMONESECREXXCHRkTEAMl UCTATTUl'lIblTEMUT, Clark& 
emm3nor, Dept. @f P4BiolQgg vrziwrsity Of Tsmesaree, timTm* 

mid semetim rate (TSR) obt&md frm px&Lpwotas lactating 
mts dtin6[ the ftist ti dayat of lactation averaged 1.93a&Og/day L 
thyraxlne or lJ@ more than obtained from non-la&ati13g female rats of 
the9 bam age ad w&aim, A significant pitiw wmd.ation ehited 
between TSR azlcl the mount of milk cbtained fro& the mthers on day ti 
of lautatisn, TSRobtained fkomthe mme r&B dmcing a second I& day 
priud of h&at1on (&i&g which tjme eerch rimed a foster utter) uu 
significant~ redwed to an average of .98u@O&/day Lthymxkne, A 
eignifhanf mdwtion in mills Jrie3.d on dagr 28 acoompa&ed the reductlan 
in TSR. The mdwtioa in imtensitp of rrdUssacretion during the erecond 
fi dayn of lmtation resulted in alcwer gmrth of the foster litters, 
Maternalbodyweightuas wmNwed. In a tecond expetimnt the average 
TSR of 2,lflwday obtained d#riag the f%mt lh daysr of lactatiun 

for 10 rata fell TV .?~ug/loog/aay dmlng a s9bsaquent fi day period of 
non-nursing. Them data imlicate that the i&aaaity of lactatLon ia 
aaaociated ti* the iatsnslty of thyroid lmrnmne otipnt and suggests 
that inadequate t@m%d hormme secretion gay b@ m iqmrtant factor in 
the dacZine of mL3k mcretior~ (Supported by a Sax&or Research Fe2lar- 
ship (W-365). 

FIBRINOLYTIC ACTIVITY IN EXERCISE. M. M&son Guest and D. R. Celander*. 
Carter Physiology Laboratory and Departmnt of Biochemistry, University 
of Texas Medical Branch, Galveston, Texas. 

During exercise at 75s of capacity for 15 minutes on a treadmill 
fibrinolytic activity as Easured by the cold fibrinolytic potential 
analysis as well as other tests increases significantly in all male 
subjects (age range 22 to 78 years). Furthermore urokinase is 
increased in urine samples taken following exercise when compared with 
urine samples, imdiately preceding exercise. Conditioning during 
the initial 2 to 3 weeks (daily exercise on the treadmill for 
15 minutes at 75s of capacity) results in a continuing rise in 
fibrinolytic activity and urokinase excretion. No significant changes 
have been found in blood clotting factors during exercise or 
conditioning. These results together with the data of other workers 
are suggestive that the fibrinolytic enzyme system plays an important 
role in the circulatory adjustments in exercise. 
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NEGATIVE PRESSURE IN THE INTERSTITIAL SPACES. A. C. Guyton, G. G. 
Amstronq*, and J. W, Crowell, Department of Physiology & Biophysics, 
University Medical Center, Jackson, Mississippi. 

The methods used for many years to measure tissue pressure have all 
been questionable, and in most tissues the measured pressures have 
ranged between 0 and a few mm. Hg positive. Almost without exception 
the methods used would not have been able to measure negative pres- 
sures accurately even if such should have existed. Therefore, we 
implanted in the thigh muscle and in the subcutaneous tissue of the 
axillary space, the abdomen, and the leg plastic capsules one inch 
long and one-half inch in diameter, the walls of which were drilled 
with a hundred or more small holes. Within two to four weeks, granu- 
lation tissue grew through the holes, forming a layer of tissue 
approximately 2 mm. thick on the inner walls of the capsule. A 
cavity about one-fourth inch in diameter remained indefinitely in 
the center. A needle could then be inserted through the skin and 
through one of the holes of the capsule to measure the pressure in- 
side the cavity. The pressures after complete healing have been 
negative in about 100 measurements and positive in only one instance, 
averaging -5 cm. of water when referred to the level of the capsule 
itself. Injection of a small amount of isotonic saline or removal of 
an equal amount of interstitial fluid was followed within 15 minutes 
by asymptotic return of the pressure to the same negative value. 
Since the fluid chambers in the capsules are actually tissue spaces 
that cannot be collapsed by the surrounding atmospheric pressure, it 
is assumed that, if we could measure the pressures in the minute 
interstitial spaces without distorting these spaces, the pressures 
there would also be negative. 

MWSUWNENT OF STROKEI AND MNIJTE vuLUm IN INTACT CONSCIOUS DOGS WITH 
AN ELEXXROMAG~~~TIC FLC'WMJ?,TXR. A. Gus, J. Hoffman, W, L, Weirich, and 
R, R, Spotts, (ink, by Karlman Wassermniovascular Research 
Institute and Department of Surgery, Univ. of Calif. Ned. Center, 
San Francisco, 

We have placed a miniaturized coreless Kolin trprobe" about the 
pulmonary artery in 4 dogs and then made continuous observations of 
their right ventricular stroke and minute volumes in the intact, 
conscious state after complete recovery from the surgical procedures; 
a modified Kolin 400 cycle sine wave electromagnetic flawmeter was 
used. We obtained the necessary zero flow base line by injecting 
acetylcholine IX and causing cardiac arrest for 3-7 seconds. The 
fluw meter was calibrated in viva, by comparing its records with 
simultaneously performed dye-dilution curves over a wide range of 
cardiac outputs, cardiac frequencies and maximal velocities; iso- 
proterenol was used to vaq these. The areas under the flow curves 
per minute correlated closely with dye-dilution cardiac outputs and 
the regression line passed through zero; this calibration is valid 
for volume flow and for velocity because the flow meter measures 
velocity of blood flow through a cross sectional area mad8 constant 
by the rigid walls of the pulmonary artery 'VprobeT 

This technique has been used in ccnscicus animals to study sudden 
and longer-lasting changes in stroke and minute volume, e.g.-, changes 
occurring with feeding, respiration, exercise, and change of posture. 

Supported in part by US?IiS Grant H-4029. 
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IIJFL~CE OFPYRAMIDALTRMX WONPOSTERIOR COLuMNNJCFrEIl. Carlos 
Gunman-Azores and Frederick P. Gault (introduced by DonaZd B,- 
Lindssey). University of Cfiiformia at Los Angeles and Veterans 
Administration Hospit& Long Beach, CaUfomia 

Anatomic&L studies by Kuypers (1958) have reveaLed corticifugal 
connections to the Posterior CO~WIUI nuclei via the -d&L tract, 
The present study in encephale isole cats has explored the function&l 
signiffcance of these comectluns by obseming: a) the response in 
the posterior column nuclei evoked by pym~&daI tract excitation and 
b) the interactiola of this response with the respnse of the posterior 
column nuclei elicited by shocks to the dorsti COILUJW at C-L Cor- 
ticaL atgmenti~ responses, elicited by stmatiun of the thtismic 
nucleus VPL, induced the pyramidal tract excitition, The response 
of the posterior culum nuclei evoked by pymmidsJ. tract excitation 
appeared only af%er cortical awenting responses reachti a critical 
amplitude and both displayed subsequent recruitment, With appropriate 
timAng, both facilitatLve and occlusive interaction was displayed ti 
the response of posterior column nuclei to PyrmidaJ, tract and to 
dorsal. column excitation. The responses of the posterfor column 
nuclei evoked by pyramid& tract excitation were abolished by lesion 
of the corticti area& displaying the amending response, or by 
interrupting mdla3. tract fIbem in the cerebral peduncle. Both 
of these findings oppose the mssibility that atidro&c conduction 
from the nucleus VPL produced these effects or that some mb- 
cortical. relay might be responsible. 

1 
Supported by NR cuntract, Nonr-233(32) 

The mfSCt of mer- axlrd WotonfC SOlutioIM On - veSS01 &SiertaraCe 
in the Dog Forel. FJ, Haddy$ and X@W. Overbeck* VA Research Hospi- 
tal and Northwestern Utivarsity Medical School. Chicago, 171ri.nosd. 

It has been reported by several authors that i&m-vascular inf& 
sions of hypertonic solutions genemUy cm3e 8 decrea3e in peripheral 
varscular r+e&sttBnce, 
1959) l 

(Circ. Reer. 8:538, 1960; ~mJ.Phpiol, 1972951, 
This study, utilidng previously reported tecmques (Minne&a 

Med. 4k162, 1958), was undertaken to detemine the mechafierm of that 
l?eSpOllS8. A total of 230 iMra-artetial infwions, 0.5 to 4.0 vol.%/ 
min. in a constant fore- blood flow, were made in j6 dogs, Agents 
studied were Qpertonfc dextrose, mea, N&l, Na2S& end I&HP& l AU 
infusions resulted in decrease of limb small vessel resi&mce, accoxn- 
panied by a strildng decrease in Umb weight, a decrease in limb venous 
hematacrit axed hemoglobiq and a decrease in calculated mea corpuscu- 
lar vollme. The vfscosity of Tllmh venous blood during infusions, de- 
tedned tith a glass viscometer, increased during hylpertonic debmae 
but reW mehanged dming other infusions, All hypertonic solu- 
tions studied were found to dfmini3h vessel responsiveness to norepi- 
nephrtie and mecholyl, There was no change in mmll vessel resistance 
across the foreli& during infusion of hypotonic NaCl (O.b%) at a rate 
of make up of 23% of tota Unb flow, as contrasted with a decrease of 
U,ll PRU with equal infusions of isotonic N&l and isototic d&rose, 
mb weight increased to a slightly greater extent during the hypotonic 
solution iAfusions. These data indicate that the hypertonic sohtions 
studied increase water movement from intr8- to &racellar 3paC88 Uhile 
evoking an Ancrease in m man vessel caliber. The latter may be 
passive, due to dehy&ation of vessel es, or active, possibly due to 
changes In Intracellular ion concentratfons, In contrast, the hype- 
to&c solution studied appears to decrease th8 caliber3 of &I V~EI- 
sel3, 
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IW VITRO -GE OF RABBIT WWJLAE IN GELLED MEDltA AT 10%. FOR 72 HB. 
E. 3. Hafez. Dept. AnW Sci., Wash, State Univ., Pullm~, Wash. 

A mitable medium for stooge of ova is of acadeaPic and practical 
i8lporWnce for ova tram3fer techniques, Selected healtw rabbit mmlae 
(b59) were stomd at 10% in gelled or liquid med$a for t.C, Zb, 48 md 
72 hrs. Sterile autologotrs semm was obtained by heart puncttlre. 
Gelled =dia were ale of 7% gelatine (firaal cont.) in 1 wmml saline. 
Liquid media (cmtfol) we= 1 semm1. saline mixture. Symhrmuus 
pseudopregnant recipients were used. 1b each recipient, mrulae artomd 
in gelled media vere transferred in me Fallopian tube and momlae 
stored in liquid media vere tmwferred in the other tube. Laparotolay 
was perfumed 8 and 15 days p. e, Morphologic changes such as carse 
granulation of cytopl~lsm and indistikguisMle blastomres were mre 
pronounced in morttlae stored in gelled media than in the control, At 
8 dap pm cm, pemmtige implantations of ova stored in gelled media 
were 75, 56, 35 and 49 respectivsly. PercentiF implantations of 
mmlae rtorsd in liquid Pesdia vers 66, & 31 ati h2 respectively. 
Implantation rate was 7 percentage points higher for arorulae stored in 
gelled media thrrsr those in liquid stsdia. Average sur~iwal of implanta- 
tlons at 15 Uaya p. C* vas a in gelled media and 55% in liquid media, 
Cell divirfm vas inhibited during storage. Morulae uere susceptible 
to cold shock prfor to stooge, Momlae frOg! different donors nried in 
their ability to swvivs storage indfeat kg the iqortame of potential 
integrity of 0m. Homlae of the mae donor varied h their ability 
to be implated in different recipients indicating unknown specific 
intemctions betueen morulos and sternal environment. 
Supported by research grants fro& Natfaml 9fence Foundation (G 9938) 
and Fopulatlm Cmmil (3031). 

ABILITY OF LiCl TO SUBSTITUTE FOR NaCl IN DCA INDUCED HYPERTENSIVE 
CARDI:OVMCUJ;AII DfSEAsE. C. E. Hall, R. W, Ware*+, E. Cross* and 
0, Hall.* Carter Physiology Laboratory, Univ. of Texas lvIed. Br., 
Galveston, Texas. 

The ability of desoxycortlcosterone acetate (DCA) to cause hyperten- 
sive dfsease is abolished if sodium is eliminated from the diet. In 
rats, the onset of DCA-induced mertension is speeded and the accom- 
panying vascular pathologic alterations enhanced in proportion to the 
sodium igtake over a wide range of concentrations. LX1 can substitute 
for N&Cl in a number of physiological processes and has been used as a 
"salt substitute" in the control of human hypertension. Hence it was 
of interest to ascertain whether LX1 would sensitize or desensitize 
rats to cardiovascular disease induced in the rat by DCA. Female rats 
averaging about 100 gm were sensitized to steroid treatmnt by 
unilateral nephrectow. Groups were then given LiCl or &Cl solution 
of like concentration. Half of each group received 1 mg/day of DCA by 
subcutaneous injection. It was found that hypertension was not induced 
by either electrolyte alone although each was about equally effective 
in sensitizing to the hypertensive action of DCA. Vascular lesions In 
the heart and kidney were equally severe in hypertensive animls 
receiving LiCl or NaCl, although splanchnic perfarteritis was more 
prevalent in the former. It is concluded that LiCl can substitute for 
NaCl in sensitizing to DCA and, in the amounts consumed, exhibits no 
antihypertensive properties Insofar as tineralocorticoid hypertension 
is concerned, 
USAF (MC), 

(Supported by Grant H-4327 from the USPHS) 'bptain 
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APPLICATION OF GAS CHROMATOGRAPHY TO AN&YSIS OF GASES 
IMPORTANT TO RESPTRATORY PHYSIOLOGISTS, Lyle H, Hamilton 
and Josef R, Smith*. Wood Veterans Administration 
HospitaL and Marquette University School of Medicine, 
Milwaukee, Wis. 

A modified Fisher Gas Partitioner and a specially 
designed zero-su pression 
quantitative ana P sis 

selector have been applied to the 

physiologists. Tit 
of gases important to respiratory 

e zero-suppression selector was con- 
sidered to be essential for achieving maximum accuracy with 
peak height measurements. Correction factors for argon in 
expired air samples have been developed--a necessary tech- 
nique since argon is not separated from oxygen by currently 
practical techniques. With this system the standard devi- 
ation for its accuracy was f 0.024 vol. % for 02 and 
approximately 0,002 vol. % for CO2 in respiratory gas 
samples. The system has been demonstrated to have suffi- 
cient sensitivity and reproducibility to be used for the 
determination of lung diffusing capacity (DL) and membrane 
diffusing capacity (m). 
ure-nt of Ne, SF 

It has been applied to the meas- 
, 

has also been app f 
He and CO in expired air samples. It 

ied to the measurement of N20 and C2H2 
in the &tures, useful for the determination of pulmonary 
capillary blood flow. Desirable combinations of some of 
these gases can be analyzed with a single 5.0 cc sample 
introduction, a time-saving and sample-saving feature. All 
the gases used to determine DLCO can be analyzed within 
about 7 minutes; single components, such as N20, He, SF6 or 
C2H2 can be analyzed within about 2 minutes. 

INFLUENCE OF VAGoToMy OeJ EXPERIMEklTALLY INDUCED PUIMMARY HYPERTEN- 
SION . J. W. Hampton*, W. E. Jaques*, and R. M, Bird. University of 
Oklahoma Medical Center, Oklahoma City, Oklahoma. 

Pulmonary hypertension developed promptly in dogs given an intra- 
venous infusion of amniotic fluid (A.M.A. Arch. Path., 6$248, 1960) 
or a suspension of very small glass beads (Federation Proc,, 2:56, 
1960) The hypertension developed within 5 to 15 min., remained ele- 
vated for an hour or more and was not associated with significant 
changes in systemic pressures, The speed and character of this pul- 
monary response, the non-spec,ficity of the stimulus and the morpho- 
logical changes observed in the lungs, all suggested the involvement 
of a neural mechanism in the genesis of the pulmonary hypertension. 
The present study is based on 9 dogs which were anesthetized to facil- 
itate cardiac catheterization. After base-line pulmonary artery pres- 
sures were obtained, bilateral vagotomy was done. The vagotomy caused 
no significant changes in the pulmonary pressures. Next, each animal 
was infused. In 7 dogs the infusion was 15 to 50 ml. of human or dog 
amniotic fluid. In one dog a rise in mean pulmonary pressure of 10 
mm. Hg, was followed in 20 min. by a fall to half the pre-infusion 
level, The other dogs showed no pulmonary hypertension. In 2 dogs 
the infusion was a saline suspension of glass beads (0.2 mg./kg., 
circa 450 microns diameter). No pulmonary hypertension developed. 
These results contrast sharply with the hemodynamic changes evoked by 
similar infusions into dogs with intact vagi. It is inferred that the 
pulmonary hypertension experimentally produced by infusions of par- 
ticulate matter is dependent for its development on an intact vagal 
mechanism. 
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AN AI'PARATUS FUR RAPID MEASUREMENT OF ONCUTIC PRESSmE IN 
SMALL SAMPtES.A.Tybjarg Kansen(intr,by 'SrYctor T,Wilson), 
Rockefeller Institute,New York,and Rigshospitalet,Copen- 
hagen, Denmark. 

The method is based on the feasibility of measuring 
pressure by means of an electrfc capacitance manometer 
with a minimum of liquid displacement as described by the 
author(Act. physiol,Scand.Vol.l9.~uppl.68,19SO).The pres- 
sure chamber of the manometer is separated from the sam- 
ple in which the oncotic pressure is to be measured by a 
semipermeable cellulose membrane.The movement of the wa- 
ter from the manometer into the, sample caused by the os- 
motic forces builds up a negative pressure in the Eges- 
sure chamber at a rate of 1 mm of Mercury per 3x10 ml, 
Within l-5 minutes an equilibrium is reached between the 
opposing forces and the numerical value of the pressure 
indicated by the manometer is then equal to the oncotic 
pressure of the sample.The pressure can be read on a cali- 
brated voltmeter or is more conveniently recorded,Defer- 
mination of the oncotic pressure in solutions of ox serum 
albumin of known concentrations give results as to be 8x- 
pected if the Donnan effect is taken into consideration, 
Determination of the oncotic pressure in human and animal 
sera agree with the results obtained by earlier investigae 
tars and with protein determinations by other methods. 
A sample of 0.2 ml is ample,&02 ml may auffioe, In one 
hour between 10 and 15 measurements can be carried out. 
The osmotic effect of heavy water and other solutions of 
molecules which are small enough to penetrate the mem- 
brane can be shown. 

fn order tomore full Y appreciate the rate1 biting ofYe& of dfffb 
aioa on the elimination 0 f carbon monoxide f ram the &rGUlation, it ir 

alar ma&~& A major obataols to such un endeavor 18 the dstslattistion 
of the carbon monoxide tearion in the alveolar copillary,Raldane% Fir& 
Law, M(Pb&(PM2) = (oOHb)/(O#b), 8tater the dipend&ce of the aerbon 
monoxide tension, (Pb )# 
@lib), and oxyharmoglo ti, ag 

on oxy en ten8ion, (Pm& carboxybsanoglobin p 
(O#b f  I concsntret%onr uader squilibritnn con- 

ditlonrr. No &act sppmdt fbr eolvfng thi8 rel&ion&p for the alveolar 
crplllWy exlut1. It lr poadbls to apply the Bohr Xntsgkal for the pup 
poau of obtaining in approximate rolutioae Using tbim epproaca,and know- 
ing the arterIe and vsnour(U#b)and(P 

boT 
1, *~(~2fih@b,&~w be ds- 

tsmined at all point8 along the alweole capillary, hdsr ma1 oondi- 
talons aarborr monoxide elimination prooeede 80 slowly that it 18 po8rfble 
to IIa"mU a neglLgible ckangein(oOHb) &ring el& transit,- Htidana 
Upre88i0Zl may then be applied to obtain the(Pb& U8iDg thi8 rpproach, 
the carbon aonoxids tea8hnb8 bemn shown to rise during theolar trsne 
it in rmspoara to the rie&n&(ft~ ) and(O#b). The result of this rire ir 
l em iA atl arterial (pba) whl& may be double that of the mixed veu)u8 
blood.Tkr,m malyelr of tb relation&ip betwsm carbon momtide elim- 
iaatiotl and the alveola~capillary gradient muet reet on a deteminatioa 
of the RSWL capfUrry tandon. In th%s determinetioa, the oxygen teneim 
md oxyhsrnoglobin oohcentratioa of the mixed YBBOUI blood are-of parry 
i&am&. T&r, under conditioar of mildly depreeaed rerpiration, the wk 
nOU8 carbon raonoxfde teneion may be lower than the alveolar carbon mm- 
oxide ta8ioa, reaalting in a aementarily reversed grsdient, (Supported 
by Q.HeR.) 
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SUBTRATE MF,TABoLISM AND QXYGEN CONSUMPTION OF XCLDNm SLICJB. R. W, 
Hanson*, R. H. Lindsap and S. IL Barker. 
-wham, Ala-. 

Univ. of Ala. Med. mr, 

Pmtiously we have reported an increased QQ2 and maintenance of 
rat kidney slice oxygen consumption by the addition of proline. Witi 
thyroidectamised rats this maintenance was enhanced by the addition 
of thyroxine. A net production of glucose, ammonia nitrogen and glu- 
tam&e occurred with slices incubated in proline, Current studies 
attempt to account for the oxygen consmed by'kidney slices from thy- 
roidectomized rats incubated at 37O in Ringer, Ringer glucose, Ringer 
proline and mnger glutamate media. In Ringer, 40 to 50% of the oxy- 
gen consumed was accounted fort 2 ti & resulted from oxidation of 
endogenous glucose, assuming complete oxidzition to CU2, and 35 to 45% 
from endogenous titrogen metabolism. me addition of UCU-labeled 
glucose, although slightly increasing oxygen consu@ion, had little 
effect on the total balance. Production of C&2 from the Cfi-glu- 
case accounted for a maximm of 16% of oqgen consumed with oxidation 
of endogenous nitrogen-containing s&&rates accounting for 35 to 45%. 
In a y-hour period proune or glutamate tripled the oxygen consmption 
over that in a glucose medim but gave a cmplet8 accounting for the 
oxyg-* Addition of UC&-labeled proline appeared to completely ob- 
literate endogenous oqgen cons tion since 93 to ll& of the oxygen 
consumed was accounted for by C F recoveries. As much as 70% appeared 
as Clb2~ q to s$ as glucose synthesis and the remainder as pro- 
duction of glutite. The addition of glutite to Ringers gave a 
similar balance, up to 70% accounted for by production of NH3 plus 
CO2 and x) ti 22% from either glucose synthesis or oxidation. (Sup- 
ported by USPHS Grant Noa A-32bl.) 

Blood pressures in several. kinds of veaaels in the rabbit's foot 
were measurea (HaMy et ~.,~m.~.phy~~ol.176:3~5,~9~4) before and after 
freezing injury to observe how the relative pressures changed in se- 
verely damaged tirrsue. Central pressure was measured f'rom the carotid 
artery(l), and four pressures in the hind foot, from: a branch of the 
saphenous art8ry at ankle level(2), a toe 8rtery(3), 8 collecting vein 
on the dorsum of the foot cannul&ed distad(4) and proximad(5). The 
usual control pressures were 90 to IJO mm & at site (1), 60 to 90 at 
(a, 40 to 6Q at (3) t and 10 to 20 8t sitea (4) and (s), with (4) run- 
ning 3 to 8 ma higher than (5). After f'reeziw and thawing, the 
carotid pressure remained unchanged; pressures in the foot arteries 
were higher th8n durinp; the control period. The distal venous pressure 
s-ted to rise immediately, as SOOD 8s the foot was thawed, and 
reached levels s-times 8s high as & mm Eg; proximal venous pressure 
also roee but not imediateIy and not as high. Of the total pressure 
loss From carotid to proximl vein in the foot the percentage loss 
acrws the arterial side of the system, (1) to (3), was less after 
injury than before, 
(3) -ia PO, 

that across the artiriolsr-capiJllaa=venular bed, 
was about the sam, and that across the veins, (4) to (s), 

considerably increased. Pressure changes caused by injection of vase- 
active druge were different before and after freezing. Th8 data are 
consistent with mlcmscopic observations of others that In tissue fn- 
jury of this kind vaaoconstiictor. activity is lost and dila*d arterial 
vessels aUow blood to flow through to the capillaries and vexlules 
under a high pressure head. This rapidly filters fluid through the 
injured vessel walls, leaving within them a concentrabd blood which 
becomes increasingly resistant to flow. 
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EFFECT OF -ERUJRX ON AUTOEEGUMTIUN OF F33XKL BLOOD FLOW. Rodney 
B, Harvey, Dept. Physioloa, Univ. Utah, Salt Lake City, Ut8h7 

Isolated dog kidneys were perfused with arterial blood from a 
heparinized dog using a modification of previously described methods. 
Renal artery pressure, kidney weight, renal vein flow and temperature, 
urine flow concentration of inulin and Na, and freezing point depres- 
sion (&A. 5 of urine and plasma were measured. In preparations with 
blood flows of 3.5 - 8,0 ml/grn/min the process of autoregulation was 
repeatedly demonstrable. Each stepwise change in arterial pressure 
was accompanied initiaJ.ly by a nearly proportional change in vein flow. 
However within 90 set vascular resistance changed so as to bring renal 
flow to the previous value. If  the transient period of 90 set follow- 
ing each change is excluded nearly complete reLUation of blood flow 
occurred. Each stepwise increase in arterial pressure increased 
vascular resistance, urine flow, Clnr U/P Na, and kidney weight while 
U/Pin and U/P O.A. decreased. A ste wise 
all of these changes. Cooling to 8 

decrease in pressure reversed 
10 C reduced the autoregulation 

of blood flow but did not al~ws abolish it. Changes in blood flow, 
kidney weight, urine flow, and CIn occurred when arterial pressure 
was changed at low temperature. Warming the preparation reversed the 
changes produced by cooling, Aut oregulat ion at low temperature 
followed a similar time course as at 37% suggesting that it is not 
due to smooth muscle action. Ilidn~y weight changes and autoregulation 
mre poorly correlated tempor&ly or in magnitude in many instances, 
Because glomerular fUtration rate is less well regulated than blood 
flow and because kidney weight changes are poorly correlated with 
vascular resistance changes it is suggested that autoretiation is 
produced by some mechanism such as localized extravascular compres- 
sion acting on vessels efferent to the glometius, 

METABOLISM OF VERP LOW DENSITY LIPOmCoTElpj TMGLYCERIDFS IN BLOOD 
PLASMA OF RABBfTS, a ,3. Havel, Janaea ,M. Felts, and Charlea ,M. 
van Dume*. Cardicmmcul~r Research Institute and Departments of 
Eicine and 0b8tetrica and Qmscology, Oniversity of California &d- 
ical. center, San FrancisGo, California, 

Labelled triglyceride8 contalmd ~II very low dens 
(VLDLP) were prepared by injecting palmitic 

y  lipoproteins 
acid-14 ti cmpl#md to 

human albumin intrcntenourrly into donor rabbfts. After 30 minutes, 
glerum was obtained by exsanguination and centrifuged at 100,000 x g 
for 16 houra, Ihe VfsLP which floated to the top of the centrifuge 
tube were injected intravenously into rscipisnt rabbits under chlor- 
a1080 fmenthe8ia and aerial semp~s of blood and expired air were 
o ained. 
a 

tie diaap arance of radioactivity frona pkma VIdlLP (m 
c in trig~csridus r WM rapid, with tiitial half t-0 of '7-u 
minutes 0 Specific radioactivity of p-ma free fatty acid8 was max- 
imal Z-5 minutecs after injection and maintained a coII8tIUIt ratfo to 
circulating VLDLP triglyceride fatty aclidr. It wa8 calctiatid that 
approximately 0,05~M free fatty acid8 per ml plasma were derived from 
circtiting trlgJycsrids fatty acids. Specific radioactivity of ex- 
pired carbon dioxide wglg mm-1 in the sampb collected during the 
firat 5 minutea after injection and u-35$ of the dose injected was 
collected in 2 hours. No sfgaificant differences were absemed in any 
of there measur6menta between rabbit8 fa8ted for a houra and fed 
rabbits infused with glucose for one hour before arzd during the 
experiswnt. 
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WEIGHT GAIN IN WEANLXNG ANIMALS FOLLOWING INITIAL PERIODS 
OF PARTIAL CALORIC RESTRICTION. F.W. Heueness. Dept. of 
fhysiol., Univ. of Rochester Sch. of Med., Rochester, NJ. 

Weanling but not older animals fed 60% carbohydrate 
diets show a transient self-limiting elevation in oxygen 
consumption that obligates approximately 10% of the caloric 
intake. This phenomenon persists for the first week of 
feeding. This metabolic response can be averted by l'adapt- 
ing" animals to the high carbohydrate Idiet by feeding for 
6 days amounts of diet just sufficient to maintain body 
weight. In such adapted animals no calorigenfc response 
accompanies the initiation of ad libitum feeding and 
dietary intake and efficiency of food utilization are 
greater than in unadapted animals. Body composition 
studies suggest that the adapted animals have a greater 
rate of fat accumulation. The duration of the response 
appears to be variable. In one group studied, body com- 
position of unadapted and adapted animals was not different 
at 12 days. Other growth study experiments suggest that in 
some cases the effect persists for a longer period of time. 
Accelerated rates of weight gain can be sustained during 
ad lfbitum feeding if adapted animals are resubjected to 
periods of adaptation alternating with periods of ad 
lfbitum feeding. Further nutritional studies indicate that 
adaptation is incomplete in 3 days. Increasing the period 
of adaptation to 9 days does not significantly alter the 
response following 6 days. (Supported in part by a grant 
from the National Institutes of Health.) 

THE PKYSIOLCGICAL FRACTIONATION OF PITUITARY GO-ROPIC FACTORS 
CORRELATED WITR CYTOLOGICAL CHANGES, A, A. Hellbaum, L. G. McArthur,* 
P. J. Campbell,* and J. C. Finerty.* Department of Pharmacology, 
Oklahoma University School of Medicine, Oklahoma City, Okla., and 
Department of Anatomy, University of Miami School of Medicine, Coral 
Gables, Florida. 

Through the removal of estrogen or androgen influence or the con- 
trolled administration of gonadal steroids, the concentration of 
pituitary follicle stimulating (FSH) and luteinizing (IJH) factors can 
be regulated. The pituitary glands of adult female rats with intact 
gonads contain small amounts of both LH and FSH, whereas those of 
male rats contain relatively little l& Gonadectomy in both sexes 
results in a marked increase in both LH and FSH in the pituitary as 
well as a corresponding increase in the "red" and "purple" (PAS- 
Methyl blue staining) pituitary basophil "gonadotropes." The 
administration of the equivalent of 3 micrograms of estradiol benzoate 
per day over a 45day period stimulates depletion of LH. FSH is 
also markedly decreased. The cytological picture shows very few "red" 
but some "purple" gonadotropes. The administration of equivalent of 
3 milligrams of testosterone propionate per day over a 450day period 
also depletes the IJI but the FSH content remains high and the 
correlated cytological findings show a corresponding decrease in the 
"red" gonadotropes, but with little effect on the "purple" ones. 
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GLYCINE ACCUMULATlON AND K FLUXES IN THE EHRUCH ASCITES 

TUMOR CELL. H.G. Hempling, Dept. of Physiology, Cornell Univ. MedicaI 

Coltege, N.Y., N.Y. 

Experiments to define the relation between the maintenance of glycine gradi- 

ents and steady-state K fluxes were performed with Ehrlich mouse ascites tumor 
cells. Cells were equilibrated with glycine to permit concentratbn gradients to 
develop. Steady-state fluxes were then measured with K4? At 25oC., without 

glucose, external glycine concentrations were varied between 0 and 18.5 meq/l. 
At the lowest external glycine concentration studied (3.8 meq/l .), glycine could 
be concentrated up to 8 times its environment. Both K efflux and influx increased 
as much as twice that of controls. If K efflux is coupled to glycine accumulation, 
as proposed by Riggs, Walker, and Christensen cJl3C 233~1479, 1960), then an 

independent path for K influx must be postulated, which also increases when gly- 
tine is accumulated. Cells will increase their water content by 20% in response 

to the accumulation of osmotically active glycine, and therefore cell swelling 

may also be a factor which contributes to the increase in K fluxes observed. 

(Supported b>i USPHS grant (C-3690). 

HYPOTHALAMIC LESlONS AND PITUITARY LUTEOTROPIN SECRETION IN RABWTS. 
JL*, C,KI*, S,*, H,*, and C, 
w. Uni9. of Calff,, School of Med., Los Angeles, Caltf,, and 
Veterans Admlnistrat ion Hosp., Long 8each, Cal If, 

Lesions in the basal tuberal region of the hypothalamus, includtng 
the arcuate nucleus and posterior tiedian eminence, induce lactation in 
estrogen-primed rabbits r&t- & 136: 208, 1960). This area of the 
brain is identical to that in which electrical stfmulation induces 
release of pituitary ovulattng hormone and electrolytic lesions block 
copulation-induced ovulation. ln the present experiments ovulation 
was induced by chorionic gonadotroptn administered at the time of 
stereotaxic placement of the lesion. In rabbits whose hypothalamk 
damage was subsequently found to lie outside the critical tubetal 
area, the corpora lutea of pseudopregnancy were quite atrophic three 
weeks after ovu lat ton. Rabbits with posterior median eminence lestons 
maintained corpora lutea in an active state for three-four we&s and 
sustained varying degrees of lactation in spite of the ovarian 
steroids. Hypothalamic lesions did not appear to enhance or inhibit 
the maintenance of corpora lutea by exogenous estrogen, The results 
are consistent with the hypothesis that pituitary lactogen-luteo- 
tropln secretion is chronically suppressed by nervous influences 
emanating from the hypothalamus. [Supported by USPRS Grant 8-I 162.1 
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TOrtcrrOPIC OFGANIWitPIO~ OF AUII~OZY ComEx JN CBT'S WEH cUWNfCAI;LY 
XMPLAIEED ZLFNX'ROlES. J. 2. Hind, W, 1. Welker, ct. a. kmo8* and 
M. A. @ilmore+. -- kboratory of Neurophysiolo~, Univ. of Wisconsin 
*School of Medicine, Edison, Wis. 

The object of this stuw was to map the spatial distribution of 
cortical potentials evoked by tone pulses in unaneothetized cats and 
to compare the remilta with the patterna observed in the same animals 
under pentobarbital anssrthesia. The anima&s were ir@antad with elect- 
trod8 am-8 oriented along an anterior-posterior axirj through the cen- 
t8r of AI. Stimuli were tone pulses of 16 msec, duration which were 
presented at a rate of 2 per second, To facilitate rapid samplfng of 
response magnitudes an apparatus has been assembled which consists of 
two time gate selector circuits, a saw-tooth generator, two electronic 
countera, and a digital printer, Peak OF average potential magnitudes 
at selected latenciea are printed as two or three-digit numbers 88 the 
reaponaea occur. A sample of 100 successlvs responses has been ob- 
talned at each electrode for various stimulus frequency-intensity COW 
binationa. Analysis has beon confined to the earv surface positive 
component which is prominent in both the unane8thetized and anesthe- 
tized Btates. Data have beea expressed both as plots of the average 
evoked potential. along the electrode array and.as histograms of the 
individual response amplitudes. The qatial gradient of potential obr 
8erPed for a given frequency and intensity in the unanesthetized, 
drowsy cat is simflar to that 8e0n under pentobarbital anesthesia. 'In 
8ome case8 the magnitude of the positive component falls to half its 
focal velue at electrode location8 2 nrm on either side of the center 
of the focus for a given stimulus frequency for fntenaitfes a8 great 
as 80 db above detectable response threshold, (Aided by grant %8%, 
NXNDB, urns.) 

ALT!I!KJDINAL JiLETWTS ON mDUFWCE -3'UNNfNG IN THE DEER MOUSE, 
mend J, Hock. White Mounta- Research Station, Univ. CaUfurnia, -- 
Big Pine, The deer mouse, Pqomscus manicnlatus eonorisnsis,is 
found from the floor of Death Valley to the top of White Mountah 
Peak (14% ft), mdtrrance artudies &era made on populations from the 
Owens PaIley ad Zarcroft Labs. at 4000 8nd l&z0 feet re8pectivev. 
Treadmill speed was 41 m/min with 8lope of 22.5 &an of 25 v&ley 
mice performances was 15.8 ma, while mean of 22 mountafn mice perfor- 
maC88 w&8 7.3 nil-k, Ambient t8mp8, Were 16 to 2C°C, with 8 few at 
higbr levels,Cxygen tensions at the two altitudes me 1% and 100 
m &, tii1te arterial blood ~02 is 85 md 50 mm Hg. lphe difference 
in PerfoFmmce is greater than these differences in olcygen accotmt 
for, 80 it qp8-a tha t the temperatve variation betmen the two 
tititUde8 i8 a00 & factor, zf8Ct Of test ambient tmeratme may 
be different 0x1 the two grou~p8, dm to the diffefent temperature8 
at which they live. In addition, there may be differences in 
insulation and ix~ the critical temperature of metabolic response. 
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TIM?, COURSE OF CHANGES IN RIGHT VENTRICULAR STROKE VOLUM AFmR IN- 
TERFERENCE WITH FILLING. J. Hoffman*, A. Gus*, W. L. W&rich* and 
R. R. spotts*, (intr. by I. S. Edelmm).diovascular Research 
Institute and Departmt of Surgery, Univ. of Calif. Med. Center, 
San Franci SC0 . 

Right ventricular (RV) stroke volume of the closed-chest anesthetizz- 
ed dog was metered with a sine wave electromagnetic flowmeter and a 
probe around th8 main pulmonary arteq. When RV filling was altered Q 
introducing steady positive pressure into the airway, the stroke volume 
diminished by the next beat. Restoration of normal airway pressure 
caused an immediate increase in stroke volume. A similar time course 
of stroke volume change occurred after inflation and deflation of an 
illrerior vena caval balloon. 

These studies, which w8re done in dogs with normal RV and right 
atrial. pressures, were repeated on one dog who 2 weeks later had a 
RV pressure of 80/O tllpl Hg, Positive airway pressure of the same extent 
and duration as that given previously caused only minor decrements of 
stroke volume. After balloon occlusion of the inferior vena cava, 
stroke volume did not alter for 4-b beats and then decreased slightly; 
after balloon deflation, stroke volume took 3-4 beats to return to 
normal. Autopsy disclosed pulmonary artery stenosis beneath the probe 
and a dilated RV. 

It is suggested that 
stmc tlon, there was an 

I  with the developlnsnt of RV outflow tract ob- 
increase in the Qentrti volume*' available 

for the RV in the absence of elevated centrti 
Supported in part by USPHS Grant H-4029. 

venous pressures. 

THE EFFECT OF BODY POSITION ON STROKE VOLUME DURING EXERCISE IN NORM& 
SUBJECTS. en Sture Beveaard and Benat Jonson, (intr. by 

Y--# M. B. McIlroy . Dept. Clin, Physiolog, Karolinska Sjukheset, 
Stockholm, Sweden. 

10 healt@ young men wer8 studied at rest and during exercise (600 
and 900 kgm per min increasing VQ > 2000 ml/tin and pulse rate to 
between 140-170 beats/tin), in the sitting and in the supine positions. 
The pulmonary arteq was catheterized with a double lumen catheter and 
pulmonary blood flow was determined with the direct Fick technique. 
Blood gas analyses were performed with spectraphotometric technique. 
Pressures w8re measured in both positions, tha reference levels being 
5 cm below the sternal angle in the supine position and at the inser- 
tion of the fourth rib in the sitting position. Each subject was first 
studied in one position and after one hour of rest in the other. To 
eliminate the influence of the preceeding work test the order of the 
positions was varied. The results may be s- iced as follows. 1, 
The strok8 volume at rest was markedly lower in the sitting position 
than in the supine position. 2. During the transition from rest to 
work and during work with increasing loads in the supine position the 
stroke volume remained unchanged. 3. During traslsition from rest to 
work in the sitting position the stroke volume increased markedly. 4. 
During continued work in the sitting position the stroke volume re- 
mained unchanged. 5. The artgrio-venous oxygen difference was marked- 
ly hfgher at rest and during work in the sitting than in the supine 
position. 6. No significant difference in pressure level or change 
could be demonstrated. 
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FACTaS INnWINCING VOLUMET AND DISTRIBUTION OF HEPATE 
BLOOD FLOW. C.R. Ha& (in& by W.D. Lotspeich). Dept. of 
Physlol., &iv. of Rucheater School of Med. & Dentistry. 

Cmtrol of the complex md abundantly Ilnnervated hepatic 
clrculatim is still pourly understood. EI aylesthetimd 
dogs hepatlc arterial. flow was measured Simtitm8ouSly 
wfth flow in efther portal veti or temlulal aorta. Oxygen 
semtig ml-cro-electrodes were used to detect chmge fyi 
regional 'nutrient blood flow at a deep and superficial 
site WithIn the 13xer. Concordant and dS.scordault fluctu- 
atlons ti regional. ~02 occurred spontaneously, with or 
without parallel. chmge 3x1 arterial or total Inflow. Cap- 
acity for reflex vasodilatatim was studied ustig constmt 
Zntravenous infusIon of eptiephrtia as stirnulL Hepatic 
arterfal resistance fell markedly with doses between U.Ol- 
0.5#+,,kilo/m3n., 
kilo/min,, 

but uniformly exceeded control above 2y/ 
Stimulus-response relationships for hepatfc md 

non-splamhMc arterial resistances were sign~flcantly 
different. Vagotomy modified the hepatic arterlolar dilat- 
atton produced by epinephrtie but did not abolish spontm- 
eous rhythmic fluctuations ti total md regimal. 'nutrient' 
blood flow. Eplnephrtie regularly increased portal venous 
flow ayld resistance IJI both iW,act md vagotomized animals. 
These md supporttig observations indicate: 1) Hepatlc 
vasomotor tone may not b8 tiferred from change ti pressure 
and regional flow. 2) Liver pop varies with the dllstribum 
tion as well as volume of art&la1 or total ;tnflow, 3) 
Both sympathetic nerves and the vagi participate in normal 
reflex control of the hepatlc circulation., 

GROWTH AND MPTABOLIC RESPONSES OF RATS EXPOSED TO WHOLE-BODY 

VIBRATION G. N. Hoover, W. F. Ashe*,and L.B.Roberts*k, The Ohio State 

Univ., Columbus 10, Ohio 
Assuming that the unrestrained rot must psrfonn physical work to protect itself 

from vibration injury, the extra energy required must be made up by extra food 

intake or a decrease in body mass. To test this hypthesis, litters of weanling 
rats were divided into control and test groups. The test group wus exposed to 

vibrations of 0.25 inch single amplitude at frequencies of 5, 10, 15, and 20 cps, 
The exposures were given far I, 2, and 6 hours- per day, 5 days per week until- 

the animals weighed about 200 gms. Also 3 groups of 4 rots each were placed in 

metabolic cages. Food intake, water intake, fecai output, urine volume, and 

body weight were measured daily. After a period of adiustment and a sbrt 

control period, 3 animals of each group were exposed to vibmtions of 2Ocps, one- 
half hour per day for 7 days. This was followed by u 3 day recovery period. 
Urine samples were snatyzed for steroids and creatinine excretion. In IW group 
was the growth rate of the vibmted rats found to be different from that of their 

controls, Food intake, feca1 output and body weights were not aItered. Water 
intake showed a tendency to de&ease over the test period, OS did the urine voI- 

ume, Creatinine excretion was not altered by vibm-tion, and in only one group 

was on increase in stetoid excretion observed. Since from other studies it is 
known that there is on increase in oxygen uptake and definite changes in circulat- 

ing enzymes in the carbohydrate metabolism system, one must conclude that the 

duration and intensity of exposures used in these studies were not great enoqgh 
to measure work toad by these methods. Th’s, in turn, raises the question 
the nature of the work involved in protecting oneself from vi bration l 

as to 
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m EFFECTS OF CORONARY -IOR ON VEKWICUUR VOLUME DIS!IBIWDm 
Alan IL Homes, m Robeti Dtnes and H. elder (Introduced 
by Gerhard A, Brecher). tipartmnt of msiolu9y, %ory UniversiZy, 
Atlmti, Georaa. 

It has been suggestid tithout sufficient supportive ex;perlmental 
data that the filling of the coronary vasculature could cause a nega- 
tive intmventricular pressum by expanding the ventricular walls. To 
bat this mthesls, ventricular preasum-volume ~asuremnts were 
mde in the freshly excised dog heart ~5th and wfthout coronary pr- 
fusion while the hem was submerged in Locke's solution. Xt was 
found that at the "elastic oquU%brium state" (zem tram- pree 
sure) the ventricle could accomodati a greater volume during cornnary 
perf'uslon than without petiionc At smaU ventricular volumes the 
intraventrlcular pressum was negative and it becam mom negative dur- 
ing corona;ry perftlslon. At Large ventricular volumes the lntmwentric- 
ular pressure was positlve and, above plus 30 mm of wa*r, it became 
?mm positive during comn8q pmlsion. It is concluded that thmu& 
engorgemnt of the ves8els corn- perfIzsion stiffens the ventriculm 
W3llS. %his Raults in greater ventrlctll filllng at 30w fntrwen- 
tricubr pressures (helm plus 30 mm of water and at negative pms- 
sums) but in a decmasa in ventricular filling capaciw at higher 
ventriculm pms8ure8# 

EVIDENCE FUR AN IXWWTION m Mg* AND A NUCLEmDE RING. 
Ken Cotta and Jerry Bmhms (intr, by M.F. Morales). De-e& of 
Blochmlstry, Ilartmuth Medlcal School, Hanover, N.H. 

For some ye-s it has been reasonable to assume [e.g., J, Blum, 
Arch. Biochem. Bio~s., 2, 486 (lgsp)] that in the myosti cakaysis 
of nucleoside triphosphate hydrolysis there occurs an interaction 
between the &position on the nucleotide ring ad the cofactor, Mg*; 
however, no direct evidence for this asmmption has been obt&ned. 
Such evidence is now the follotig. The ~-OR group of inosine tri- 
phosphate has been shown by direat titration and apectrophotmetri- 
ca3ly to ionize with a pK of 9.25 (25o C, .m Kcl). At 249.5 ml.r the 
difference in absorbance between unionized and ionized, forma is nil, 
snd at 263 mp it is mwimd.. At cm+stant pH, additfon of excess 
M&l 

2 
to the unionized form (e.g., pH 8.0) causes no spectral. shlfi 

at 2 9.5 w, Wt at 63 w it came8 qmntitatively the same &if% 
as tota proton ionization. (This work was supmrted by Natfonal 
Heart Institute Grant H-3598 and by U.S.P.H.S. Training Grant Zd74). 
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UNIT mspoWSES IN OPTIC NERVE OF SPIDER MONKEY. David H, Hubel and 
Torsten N. Wiesel* Hamd Medical School, Boston, &ssr 

Single nerve fibers were moor&d in the spider monkey% optic 
nerve &th tungsten microeleetrodea. Receptive Syelds were mapped 
out with sm8U Spots of light using 8 projectim ?&hod, whit0 light 
~88 obtained with 8 tungsten &urq, and colored stiw with inter- 
ferance f%lters. In the light adapted st8te ti fields Rapped with 
white light had 8 concentric arrangement simbr to that of cat 
retinal ganglion cells, with a sharply demarcated center region 
giving ton! or 'off' responses (exoitatoq or iAhibitorg responses), 
and a sounding region stimulation of which tended to suppress the 
center responsesm The smallest receptive field centers mm found 
near the fovea, and the sise of centers tended to increase with 
increasing ciistance from the fmea. The 8dhSt center had a 
diameter of L I&I. of arc (corresponding to about 2w on the retina), 
and was located b* from the foveaj the largest center had a diameter 
of zoo Same ganglion cells responded in a specific way to colored 
stimuli. In these ceua light of short wavelength g8ve an 'on* 
response and light of long wavelength produced inhibitian followed by 
an 'off' response. Transit%on between the two types of response 
occurred at about 500 mu; light of this wavelength gave only feeble 
'off' responses. Very weak responaes were obtained to white light, 
presumably due to the antagonism between light of short and long 
wavelengths. 

Cl3BAC~RISTICS OF RECEPTORS FROM FS;EXOR DIGITORUM LUNGUS (F.L.D.) AND* 
THB ADJOINING INTEROSSEOUS REGION OF CAT. C,C, Hunt and A.K. McIntyre. 
Dept. Physiology, Univ. Utah, Salt Lake City, Utah, 

An analysis of fiber diameter and receptor characteristics of 275 
isolated afferent fibers from F.L.D. and associated inter-osseous 
nerves has shown th& muscle spindle fibers have a bimodal diameter 
distribution, with modes fn Groups I (12-22~) and II (4.I&), while 
fibers from tendon organs hs,ve a unimodal distribution in the Group I 
range l Receptors of the majority of fibers in the interosseous nerve 
were of 3 principal types: 1) slowly adapting receptors responding 
to pressure applied through the pretibial muscles or to squeezing the 
tibia and fibula together. Their fibers were mainly confined to 
Group I, 2) Vibration receptors, which were rapidly &pting and 
often extremely sensitive, responding to vibration at frequencies 
between 40 and 700/set. Their fibers were lszgely in the 9-13p range. 
Buy such receptors were so sensitive that a slight tap on the floor 
or lightly brushing the skin would evoke discharge, although the 
most effective stimulus was vibration applied to bone. These receptors 
are probably concerned with vibration sensibility. 3) Tap receptors 
responding to brief tap on the tibia, with fibers in the same 
dianleter range as 2). These may be high threshold variants of 
vibration receptors. 
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COMPARISON OF CARDIK OUTPUT AS MEASURED BY THERMAL 
DILUTION AND DYE DILUTION METHODS. a, Eugene 
Evonuk* and Wilbert Greenfield*. Dept. of Physiology, State Univ. 
of Iowa, Iowa City, Iowa. 

A thermal dilution method was used for estimating the cardiac out- 
put emplo ying room temperature saline as the indicator for recording 
tim e cone entratiun curve 8. Measurements of car disc output were 
made simultaneously with the thermal dilution and the dye dilution 
techniques and statistically compared, The data collected show a 
coefficient of correlation between the outputs as measured by the two 
methods of 0.94 f 0, 084, The average percent difference was 3.3 
with a standard deviation of 9.7. Measurements of cardiac output 
made simultaneously from the right and left heart employing the 
thermal dilution method showed a mean percent difference of 1.6 
with a standard deviation of 4.5, The thermal dilution technique 
employing room temperature saline as the indicator provides a con- 
venient methud for estimating the cardiac output in the intact animal. 
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UBSEZVATTO~SQF RM;~OHALBWODFIxlwANDCAIUXAC OUTPUT INCON- 
scrous DOGS, 
Jama v, Halomy Ikpartment of Biopkgraics, School of Medicins, 
University of Ctiifornfa, &s Angeleq CaUfornia. 

Mectromagnetfc nolmetsr probes unmgim3d &y sinwoidal cur- 
rents were tiplmted at the common carotid and femoral ax-teriaa 
as well as at t)me aorta of dogs to measure blood flow in tha con- 
aciow ti non-restrictgd stats, Pmmn$ation of food was ah- 
to produce nearly instantaneous incraaae 5x1 carotid blood flow 
by a factor of three or mom. The effect of muscular exertion 
upon bloodl f%w in the fuxuoral arterg was studied. The greatest 
increases 331 femorti flow were observed imu&iately Poll- 
relaxation of the mwculm exertion, Tb early tiastolic back 
flow, which had been demrlLbed in aneathetimd ss, was alao 
frequently observed in consciotm a-8. To diffemmtiate btwmn 
blood flow chmges caused w chmges ti cardiac output ami b local 
vaaoconstriction or vasodilatation, blood fm wa8 recordgd concur- 
rently at the root of the aorta and the pefipheral artefg or at 
two peripheral arteries aimultamoualy. (Supported w Grant 
B-3092 of the U. S. Public Bealth Service ti b the Office of 
Naval Remarch,) 

STUDIES ON RESPIRATORY QUOTIENT IN EXERCISE. 
B, Issekutz, Jr. (intr. by K. Rodahl). Lanktnau Hospital, 
Philadelphia, Pa. 

02 consumption and CO2 output of healthy men (20 to 60 yrs. of 
age) were continuously recorded by means of a Noyons diaferometer, 
while working on the bicycle ergometer at different work loads. The 
following observations were made: (1) after start the RQ invariably 
decreases to 0.7 - 0. 8. The lighter was the work load the longer 
lasted this low RQ. (2) The RQ rises from this low level and reaches 
a steady state (dRQ). The rate of increase and dRQ depend on the 
work load and on the physical work capacity of the subject.< In the 
same individual ARQ increases approximately logarithmically with 
the work load. (3) The partial correlation (which eliminates the 
work load as common cause) between excess CO2 (=ARQ x 02 
uptake) and blood lactic acid level was found to be significant 
(p<O. 001). In the same individual the excess co2 plotted against 
blood lactate a regression line was obtained, the coefficient of 
which was significant (p<O. 001). The work load which induces a 
ARQ of about 0.4, represents the maximal 02 consumption of the 
subject (35 men and 8 women). This offers a possibility to assess 
the aerobic work capacity on the basis of measurements at 
submaximal work. It is concluded that the rise of RQ is due to 
the unbalance in the rate of formation and elimination of acids 
during exercise + 
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NUN-METABOLIC FACTORS IN GLUCOSE APPETITE. Harry L. Jacobs 
(intr. by E.F. Adolph). Dept. of Physiol., Univ. of 
Rochester Sch. of Med. and Dentistry, Rochester, N.Y, 

Observations on the ingestion of glucose available in 
dry food (Harper and Spivey,Am. J. Physiol. 193:483,195&) 
and in hypertonic solutfon (McCLeary, J. camp. physiol. 
Psychol. 46:411,1953) have suggested that glucose-induced 
osmotic dehydration is 8n important factor in short term 
food satiation, The present studi'es are part of a series 
on the physiological regulation of glucose appetite in free- 
choice feeding situations. The work reported here evaluates 
the role of glucose-induced osmotic dehydration by compar- 
ison of glucose intake in normal and dehydrated rats.Intra- 
gastric loads of 2M glucose or 1M NaCl were administered to 
water-satiated or 240hour water-deprived animals, The sub- 
sequent intake of .75M or 2M glucose solution or water was 
measured in two-choice tests. In water-satiated animals, 
the glucose load lowered glucose intake without affecting 
water intake. The response in dehydrated animals was diff- 
erent. Dehydration, induced by NaCL loads or by water 
deprivation, increased water intake without changing glucose 
intake. Volume intake of glucose solution during the 6 hr. 
test period resulted in a constant glucose intake, regard- 
less of the concentration offerred for choice, the presence 
of intragastric loads, or of water deprivation. Conclus- 
ionst (I) The satiety value of glucose fngesta is fndepend- 
ent of its colligative properties and fs a function of its 
chemical-specific properties (taste and/or metabolic). (2) 
The independence of glucose and water Intake under these 
conditions suggest separate regulatory mechanisms. 

BASIC TYPES OF PROTOPLASMIC MOVXZlENT. Theodore L. Jahn, Department of 
Zoolo&y, University of California, Los Angeles, California. 

Recent investigations of the foraminiferan Allogromia (Jahn and 
Rinaldi, 1959) and of the wcetozoan Physarum (Jahn, Rinaldi, and 
Brown, 1960; Jahn, 1960) have demonstrated that these members of the 
Sarcodina possess either of two basic mechanisms of protoplasmic move- 
ment. These mechanisms are distinct, at least at the visual level of 
information, Allogromia possesses single pseudopodia which may be sev- 
eral hundred microns long and only one micron ti diameter, extensible 
in any direction in the medium. Each pseudopodium has two-directional 
streaming at all, times, and moving granules reverse direction at the 
t2ps of the pseudopodia. These granules may also be seen to move in 
criss-crossing pathways through nodes of the anastomasing pseudopodial 
net. Movement seems to be caused'by an active shearing mechanism act- 
ing longitudinally between two portions of a single filament of gel 
which is bent upon itseIlf at the tip. Physarum has an outer tube of 
gel which contracts, thereby exerting p-on the sol which flows 
because of dtiferential hydraulic pressure, as Zn Amoeba. Wstence 
of these two types of movement serves as the basis for a new major tax- 
onomic dichotonJy of the Sarcodina (Jahn, Bovee, and Small, 1960). The 
active shearing system also exists in plant cells (Nitella, Chara) 
which exhibit cyclosis (Kamiya, Jarosch) and possibmtrm mus- 
cles (Huxley and Hanson). It is possible that these two basic mechan- 
isms may be similar on a molecular basis. 
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A COMPARISON OF THE PENETRATION RATE OF Cl4 LABELLED 
HYDROCORTISONE INTO NORMAL AND PATHOLOGICAL EYES. 
Ralph G. Janes and James F, Stiles. * State University of Iowa, 
College of Medicine, Iowa City, Iowa, 

Hydxocortisone-4-Cl4 was used as a 0.5% solution and contained 
0*5)IFc in 0.25 ml. one-fourth ml was applied topically to one 
eye of each adult rabbit of the following groups, One group of 
animals had normal eyes, another group a severe conjunctivitis pro- 
duced by cinnamon or clove oil, while the last group had multiple 
cornea1 ulcers produced with small pox vaccine. The animals were 
studied 30 and 60 minutes after receiving ‘the hydrocortisone. 
Radio-labelled material was found in all parts of the eye at both 
time intervals but was concentrated particularly in the structures 
of the anterior segment. Preliminary results indicate that the 
rabbits with a conjunctivitis had larger amounts of radio-labelled 
material in their eyes than did the normals and that there was no 
appreciable difference between the values for normal and ulcerated 
eyes. When study was made to determine how much of the radio- 
labelled material was absorbed into the blood stream and distributed 
to other parts of the body, relatively large amounts of the radio- 
labelled material were found in the blood plasma, liver, bile and 
urine. 

Supported in part by grant B-237 USPHS. 

VARXATIONS IN GLYCOGEN DISTIZZBUTZON =OUGIIOuT TIIII VENTECICIXS AND 
SEPTUM 0F Tm RABBIT -T. Lillian A. Jedeikin (intr. by Nancy M. 
Buckley) l Deparmnt of Physiology, Albert Einstein College of 
Medicine, New York, 

When the heart is analyaed for glycogen from the endocardium to 
the epicardium, a wide gradient of glycogen cmcentration is 
obsemed, varying as much as seven-fold. For this study, the rabbit 
was stunned by a blow on the head, and the heart imdiately 
removed l Cardiac arrest was produced imediately by placing the 
heart in ice water, and the ventricles and septum were removed as 
quickly as possible. Each wall was divided into three regions: 
apex, mid and base, and then slices were made from each & qhese 
regions going from the endocardial to *the epicardial layers by 
means of a Stadie-Riggs slicer. After all the slices were prepared 
and weighed, they were placed in individual test tubes containing 
KOH and heated. Clycogen was precipitated by a micro method similar 
to that of Osterberg, A-E., (J. Biol. Chem. 8J, 97, 192g), and 
datemined by the anthrone method of S. Seifter et al. (Arch. 
Biochem. 3, 191, 1950). In the freshly excised heart, there was 
no appreciable difference in glycogen concentration in right 
ventricle, left ventricle and septum, There was a reproducible 
decrease from apex to base. The most striking gradient was observed 
from endocardial to epicardia1 layers. 
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Action Potentials Of Accessory Respiratory Muscles In Dog. Jefferson, N. C. , 
T. Ogawa*, J. E. Toman, Th. Chiles*, A. Zambetoglou*, and H. Necheles 
From the Deprtment of Gastrointestinal Research, Medical Research Insti- 
tute of Michael Reese Hospital, Chicago, Illinois. 

We have reported previously that anastomosis of the central stump of an 
intercostal nerve to the peripheral stump of a phrenic nerve result8d in re- 
sumption of normal respiratory action of a digpbragm. Similar anastomosis 
between a long thoracic nerv8 and a phrenic nerve was successful in only one 
out of 4 experiments. Subsequently we tested the long thoracic nerve for 
respiratory impulses and found that only an occasional nerve would show 
weak respiratory action potentials. In th8 course of this work, a number of 
nerves and muscles were tested for the presence of respiratory impulses, 
and results are reported previously. Among 30 so-called accessory res- 
piratory and other muscles tested for the presence of rhythmic respiratory 
impulses, these were found in 12. Both, expiratory and inspiratory im- 
pulses were detected in certain muscles, in others only in-or expiratory 
ones. The muscles with most frequent inspiratory impulses were the inter- 
cartilageous intercostal muscles, the intrinsic m. of the larynx and the nos- 
tril; those with expiratory impulses were abdomfa .is, ext. and int, oblique, 
transversus abdominis, scalenus ant, , #and lower interosseous intercostal 
muscles. 

VASCULAR PESPONSW To INCREASED INTERNAL PRESNRE. r. 2. Johnson. In& 
Univ. Sch. of Medicine, Indianapolis, Idiana. 

Previous studies of the elevation of arterial pr0ssure (Pa) and 
venous pressure (Pv) in the intestine have led to the conclusion that 
the resistance vessels are qogenically acttvated by an ticrease in 
transmural pressure. In the present study, a preparation of terminal 
ileum was used in kich blood flow, large and small artery pressure, 
and weight were continuously detemined, Small artery pressure was 
determined by a catheter or glass capillary inserted into an artery 
about 0.5 mm. in diameter. In almost all preparations, the small 
arteries and arterioles rapidly constricted both with Pv and Pa 
elevation, In most preparations, tie large arteries dilated with Pa 
elevation but constricted with Pv,elevation. Th8 Pv effect on the 
large vessels clearly cannot be a myogenic response since these vessels 
dilated with Pa elevation and the effect of PV on large artery 
pressure was smaJ.1, In some instances, tie constriction of the large 
arteries occurred 30 to 60 seconds after tie small artery response, a 
delay which seems too long for a reflex mechanism. It is suggested 
tiat venous pressure elevation causes wogenic constrictIon of the 
small arterial elements, with subsequent passage of this response up 
the arterial tree by some intramural mechanism, possibly of smcytial 
nature. Elevation of Pa also produces a myogenic response of the 
small vessels but the increased pressure in the large arteries pro- 
bably prevents their constriction. (Supported by adiana Heart 
Association.) 
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REXI CEIL FALL OllT IN THE CLOTTED BmD OF PATIERM WITH FQLYCY-IA 
VERA, Shirley A. Johnson, Thomas N. James+ and mend W. Monte*. 
Henry Ford Hospital, Detroit, Michigan, 

The percentage of hemoglobin falling out of a 24 hour specimen of 
clotted blood is significantly greater than norlaal. in polycythemia vera. 
The mechanism of the fall out phenomenon is unknown. In this study it 
was found that the platelets of patients with polycythemia vera contain 
reduced amounts of platelet factor 3. Since this activity cannot be re- 
leased by sonic disintegration of these platelets, it appears that the 
memocytes may not produce platelets containing normal amounts of 
platelet factor 3. The amount of platelet factor 3 does not increase 
quantitatively when the platelet count is'reduced to normal so the de- 
fect cannot be explained on the basis of insufficient amounts of factor 
3 to meet the demands of overproduction of platelets by the meskaryo- 
cytes, According to the clot retraction assay of Hartman and Conley, 
clot retraction of platelets from patients with polycythemia vera is at 
least as rapid as normal platelets. In our investi&ion clots from 
platelet-high plasma with a determined number of platelets were edned 
histologically. Striking differences appeared between normal and poly- 
cythemia vera platelet-fibrin structures. The platelet clumps were 
larger, appearing to consist of more platelets and the fibrin strands 
vere irregularly formed as compared to the normal. The possibility of 
abnormal platelet-fibrin structure playing the dominant part in the red 
cell fall out phenomenon is rsuggested. 

!M.sf investietion wa8 supported (in part) by a research grant E-3636 
(C2) from the National Heart Institute, Public Health Service. 

STUDIES ON 54WDROXYTRYPTAMTNB, 54iYDROXYINM3~ ACETIC ACID AND ZPRO- 
NIAZID IN EXPERIMENTAL HYPERTENSION. G. Kaley and I3.W. Zweifach.Dept. 
of Pathology, N.Y.U. Sch. of Med., New York City. 

The concentration of 5-hydroxyindole acetic acid (SHIAA) was measur- 
ed in the urine of normal, renal hypertensive and DOCA hypertensive 
rats. No significant difference in the amount of urinary SHIM was 
found among these three groups of animals. When 5-hydroxytryptamine 
(5HT) was injected in a single large &se, there were significant dif- 
ferences in SHIM excretion between normal and renal hypertensive anf- 
nsls - the hypertensives excreting less of the 5HT metabolite. Chronic, 
daily, fntraperitoneal administration of increasing doses of the precut 
sax of 5HT, 5-hydroxytryptophan, ipronfazid (a wnoamineioxydase inhib&- 
tor) and the combination of these two agents for a period of 11 weeks 
produced a slight initial drop in the blood pressure of renal hyper- 
tensive animls. The blood pressure of normal animals was not affect- 
ed. Hypertensive anlLma1.s treated for this period of time showed no fur 
ther reduction in blood pressure after the initial drop. The treated 
animals developed a degree of tolerance for SHT as shown by the de- 
crease in intensity of the toxic effects. (Supported by a grant from 
the American &art Assucfation). 
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MECHANISMS IN THE PRODUCTION CO? HIPPOCAMPAL SEIZURES, E,R, Kandel and 
W.A. Spencer (intr. by W,H, Marshall). Nat. Insts, of Health, Bethesda 
Maryland. 

Tetanization of either the deafferented or intact fornix triggers 
the seizure prone hippocampus into conwlsive activity, During these 
seizures simultaneous cortical stiace and intracenular recordings 
were obtalned from neurons in CA2 and CA 
the deafferented fornix preparation (DFP, the most prominent feature 7 

in anesthetized cats. In 

of the intracellularly recorded seizure was a period of maintained 
synaptic hyperpolarization. This was preceded ma/or followed by 
small depolarizing oscillations (synchronized with surface potentials) 
which occasionally reached the critical threshold for spike generation. 
Surface clonic phases were associated with either pyramidal cell 
excitation or inhibition. In the intact fornix preparation (nP) 
afterdischarge began with a prolonged and profound membrane depolari- 
zation (15 to 30 mv) and consisted primarily of large depolarizing 
oscillations (synchronized with the surface record) with absent or 
abortive spike generation, and ended with a brief phase of hyperpolari- 
zation. The fact that, in the DFP, seizure begins with inhibition and 
terminates with a return of the resting firing pattern suggests that 
the cells sampled behave as follower neurons which are being driven 
by an active pacemaker located elsewhere. In the IFP these same cells 
undergo an excessive depolarization and abnormti spike generation. 
The shift in behavior of this cell population from inhibition to 
excitation is consistent with several alternative explanations, One 
of these is that, in the DP, these cells are more directly involved 
in a pacemaker circuit. 

TION. R. L. Katz*, B. R. Fink* and S. H, Ngai. Dept. of Anesthesio- 
logy, College of Physicians and Surgeons, Columbia Univ., N.Y.C. 

The purpose of this study is to correlate the electrical activity of 
the diaphragm Wth inspiratory flow and tidal volume. The electromyo- 
gram (EMG) was recorded from the diaphragm of rmldcollicular decerebrate 
cats. An unipolar electrode was introduced into the diaphragm trms- 
elbdominally under direct vision. After appropriate amplification the 
action potentials were rectified Elmd integrated electronically. !l%e 
average activity of the diaphrw during each breath was cticulated. 
The inspiratory flow and tidal volume b?re measured in seven cats with 
a pneumotachogrm and in seven other cats t,rith a semospirometer. 
These parameters T=re measured during a progressive increase in ventila- 
tion produced by rebreathing. Linear relationships -#ere found bet?lEen 
the integrated m1G md flop and beWeen the integrated WG and tidal 
volune . The correlation coefficient h;as greater than 0.8 in the mjori- 
ty of the experiments. This close correlation indicates that the 
electrical wtivity of the diaphragm is a valid measure of relative 
changes in inspiratory flop and tidal volume. It is s-egested that the 
integrated ZMG may be used as an index of ventilation when other quanti- 
tative methods are iqractical, (Supported by Grant No. R&4717, USPHS) 



THE PHYSIOLOGIST 91 

l3FFECTS CF GAMUAMMINOBUTYRICACID, ACETYLCHOLINEANDTWOBRAIN 
Emm OIYNEKIZONS OF !PIIF, TRIG~MOTORNU~AND~HYPO- 
GLOSSAL NUCLEUS C!F TEE CAT. Yojiro mm a* (i&r* by R.E. With). 
Dept. Phyaiol., Omka WV. Dental School and I)ept, Physiol., Univ. 
of California School of Med., LOS Angeles. 

Our previous studies have shown that stretching any jaw muscle 
induces acceleration of the discharge frequency of neurons of the 
motor nucleus of the trigeminal nerve conctiitant with deceleration 
of the discharge frequency of neurons of the hypoglossal nucleus. 
The possibility of = activating substmce exciting the trigeminal 
motor nucleus and the sazne or some other substance inhibiting the 
hypoglossd nucleus was investigated in this experiment, Gamma 
anrmtio butyric acid (GABA), acetylchuline (Ach), a saline extract 
of dog brain tissue (%A.) and an ethmol etiract of the sme tissue 
(%I.) all of pa 7J were micro-injected Anto cats* trigeminal motor 
nuclei arzd hypogluasal nuclei, 851d alterations of the discharge 
frequency of neurons adjacent to the sites of microinjection were 
recorded. The discharge frequency of the trigeminal motor nuclei 
was increased by injection of S.A. and of Ach but was decreased by 
injection of S.I. Conversely the Uschwge frequency of moglossal 
nuclei neurons was greatly increased by injection of S.I. and only 
mildly increased by injection of Ach and S.A. Injection of MBA 
decreased the discharge frequency of both sets of neurons. me 
significance of these results with respect to the neurogenesis of 
jaw movements Ss discussed. 

EFFECT OF ATROPNE ON THE CARDIUVASCU~R RESPONSE TO 
EXERCISE IN THE DOG. E. W. 0, Keck,* M. J, Allwood,* J. T. 
Shepherd and R, J, Marshall,* Mayo Foundation and Mayo Clinic, 
Rochester, Minnesota. 

Cardiac output was measured by the indicator-dilution technic in 
five dogs that had been taught to run at graded speeds on a treadmill, 
Cardiac output at rest averaged 4.0 L./min. After intravenous 
doses of atropine (1.0-2.6 mg,) cardiac output averaged 3.5 L./mh, 
the heart rate increased from f 20 to 236 per minute and the stroke 
volume decreased from 33 to 15,5 ml, The blood pressure after 
atropine, both at rest and during exercise, was not significantly 
different from that before atropine was given. During control 
exercise the output increased by 90 per cent, the heart rate by 74 
per cent and the stroke volume by 11 per cent. During exercise in 
the atropinized dog the output increased by 101 per cent, the heart 
rate by 8 per cent and the stroke volume by 87 per cent. Thus, 
while the increased output during exercise is normally achieved by 
a change in heart rate, in other circumstances a similar increase 
may be attained by a change in stroke volume. 
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INFLU3NCE OF RDUTTON DOSE RATE ON HEMATOPOIETIC TISSUE 
AND HOMOGRAET REACTIOM. I&a S, Kelly and James McRae*, 
Dormer Lab., Univ. of Callformia, Berkeley. 

Recent reports have Indicated that the ED50 is greatly 
affected by a variation In the radiation dose rate in the 
range of 50 r/mln. to 0.2 r/mln. (Logic et al, Rad. Res. 
1% 349, 1960). Current expertients are-&Kerned with the 
Ganges In hematopoietic tissue when the radiation dose 
rate is varied within these limits. For example: a group 
of tice given 840 r in 1 hour with no other treatment all 
died within 14 days. At this dose rate all the mice In a 
second group accepted rat bone marrow grafts. On the 
other hand, a third group given the same radiation dose 
spread unifmmly over a +hour period all survived the 
acute radZation syndrome without firther treatment. A 
fou&h group treated with rat bone marrow after the low- 
dose rate exposure reJected the graft pramptfy, The 
hematologlcal picture was in agreement with the survWa1 
data, l.e,, nearly complete recovery by 2 weeks, Studies 
on DNA synthesis, Fe59 metabolism and other lndeces of 
radiation damage and recovery are fn progress and will 
be reported. 

Systmkc and pulmonary clrculat5ons in the dog were ma2ntainmI by a 
perfision punrp. Coronary blood flow was -UecI fracn a side tube off 
the cam&a in the aorta, In this manner it was possikile to mabAa%n 
the h-rt ti a viable conditL.on, Systmica&pulmonarymterial 
blood pressure were continuausly measured. Venous return was drajned 
fram the atti by special. atrial me. Atr3.al stretoh5ngwas 
accamplished without affecting venous ret- b -the; a cuff 
around the at- m, RLghtorleftatrialpressure could be 
LLncreas& ~JI a stepwise manner by partial occlusion of the &ege 
tub-. Occlusbn of the tubing m the left atrim cabsed a rise 
inleftat~pressureand a conctitantfise in-o- artefial 
pres-. Inflation of the cuff withIn eithe atrium alone produced 
no predictable or SigrWicantchanges in pubnomlyor ~stemic 
artetilpressure, Partial occlusion of the tight attial. tihge 
tub similaAy produced no change fn these pressures, Partial 
occlusion of the left atM dra3mage tube pmduced a si@ficant fall 
in systemic artedal pressure (IsJo mm Hg), Urxler the coxxIit%ons of 
these e-tier&s the dqmessor response observed apparently adses 
from mc@tors in the pulmonary sy&em amI not fmm atti mceptors. 
Vaptaany atilishes the response. 
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CONTRIBUTDNOF PYRAMSDAL TRACT (PT) NEURONS TO SURFACE PRmRy E-D 
RESPONSE IN CAT. Thelma T. Remedy, A. &. Towe and & E. Patton. 
of Physiology & Biq+zcK, 

Dept. 
Univ, of Washington School of Medicine, 

Seattle, 
The surface primary evoked response and the concomitant single unit 

activity produced in the cerebral cortex by electrical stimulation of 
each central footpad were examined in cats anesthetized witho(-chloral- 
ose, One cerebral hemisphere was exposed forhrecording; the bulbar pyr- 
amids were exposed fur antidromic activation of those cortical units 
whose axons project into the medullary 

1 
yrmids (m neurons). Record- 

ings were made from three separate 3 mm areas of tissue centered (1) 
just behind and (2) just in front of the lateral end of the cruciate 
fissure and (3) midway between the anterior ectosylvian and suprasylvian 
fissures in area II* The primary evoked response following contraILat- 
forepaw stimulation consisted of (1) a small negative, large positive, 
small negative wave in the precruciate cortex, (2) a large positive- 
negative wave in the postcruciate cortex and (3) a large positive and 
large, prolonged negative wave in area II. Among the units isolated, 
30% of 316 units in the precruciate cortex, 25% of 527 units in the 
postcruciate cortex and 4% of 75 units in area II were PT neurons. 
Most units could be fired by stimulation of any limb, Of the non-m 
neurons, 74% in the precruciate cortex, 63% in the postcruciate and 24% 
in area II responded reliably to all fo* inputs. Of the PT neurons, 
88% in both the precruciate and the postcruciate cortex responded to all 
inputs. However, the surface primary responses produced by stimulation 
of the hind paws or the ipsilateral forepaw were uniformly very small, 
having little or no negative component, These data indicate that the 
postsynaptic response of m neurons contributes negligibly to the sur- 
face primary evoked response, (Supported by grants B395 and B396 from 
the National Institute of Neurological Diseases and Blindness.) 

REEUIATION OF CORONARY FLOW DURING TREAMlU EXEBCISE IN TEE DOG. 
E. M. Khouri,* D. E. Grea, R. J. m,* and C. FL R@md.* 
Dept of Cardiorespimtmy Dis., Walter Reed Army Institute of Research, 
'Wash. 12, D. C. 

The mechanisms whereby the myocardium augments its blood suppu 
during physical activity are being inve&fgated. Phaeic flow measure- 
ments are made ti the main left core-ry artery at its origin, or in 
the left circumflex coronary artery anastomosed to a systetic artery, 
and in the ascending a& descending aorta, simultmeously with aortic 
pressure. The electromagnetic flowmeter (Kolin type) is used for the 
flow measu=ments. Transducers are implaated for periods of up to 8 
weeks, and the aortic pressure is bbtained by means of a ca:otid loop 
or an indwellfng, aortic plastic catheter. aercfse 1s mild to 
modemte (12 to 15 km/hr. for 3 to 5 min.). Within B to 30 seconds, 
the elevations in coronary flow, cardiac output and blood gmssure are 
essentially complete and do not change during f'~rther exercise. Cal- 
culations show that the coronary flow per heart beat is generally not 
significantly titered and, hence, the mean flow increase is mostly on 
the basis of increase in heart mte. Similarly, the left ventricular 
stroke volume does not contribute sigaificarstly to the increase in 
mean cardiac output. 
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MECWNISM OF CHLORIDE IMPOVERISHMENT DURING ABSORP- 
TION. Venard R. Kinney* and Charles F. Code. Mayo Foundation 
and Mayo Clinic, Rochester, Minnesota. 

Burns and Visscher demonstrated that the concentration of chloride 
declined when an isotonic solution of Na2S04 and NaCl was placed in 
the bowel of the dog (chloride impoverishment). We have confirmed 
their finding, as have others. To elucidate the mechanism, we have 
determined, in acute experiments, the membrane potential and the 
bidirectional movement of labeled water, Na and Cl in isolated loops 
of ileum in dogs during chloride impoverishment. Solutions contain- 
ing 80 mEq. Cl (as NaCl) with and without NazS04 were placed in the 

Pt. The rates of exsorption of Cl and water were little affected by 
the presence of SO4; the rates of insorption, however, were reduced. 
Application of Ussing’s formula to the ion flux data and the membrane 
potential indicated that CI was actively transported; measurement of 
osmolarity and water fluxes indicated that water was osmotically 
retained by the SO4 in the contents. Changes in the concentration of 
Cl in the solution in the gut depended on the relationship between the 
ratios of Cl to water in the insorbed and exsorbed fluids. When SO4 
was present, the concentration of Cl in the net absorbed fluid 
exceeded that in the fluid in the gut and, as a consequence, the con- 
centration of Cl in the contents declined (chloride impoverishment). 

IDENTIFICATION OF A TRANSPORT ADEWOSINE TRIPHOSPHATASE ACTI- 
VITY IN GUINEA PIG KIDNEY. C, R, KinsolvinK* and R, I;, 
Post, Dept. of Physiology, 
Nashville, Term, 

Vanderbilt School of Medicine, 

The participation of ATPas8 activity in actllve sodium 
and potassium transport has been shown in erythrocytes by 
Hoftian (Fed. Proc, 19: 127), Tosteson et. al. (Fed.&roc. 
19: 1281, and Post et. al. (J, B. C, 23F lp6). 
activity requires sodiumand potassium ions simultaneously 
a5 well a3 magnesium ion, and is inhibited by cardiac gly- 
cosides. A similar activity is reported here from kidney, 
The specific activity is fifteen times greater pnd the 
background activity one-fifth as large as in erythrocyte 
membranes, A fraction from a kidney homogenized in 0,001 M 
histidine at pH 7.2 was isolated by differential centrifu- 
gation between 700 x E and 10,000 x E, washed twice with 
the ~83~8 solution and lyophilized, The concentrations 
which produced a half-maximal effect were 0,040 M for 
sodium in the presence of potassium, 0 003 M for potassium 
in the presence of sodium, and 2 x 10-q M for ouabain in 
the presence of both ions, Anrmonium ion substituted for 
potassium ion but not sodium ion. The above features 
correspond closely with those of erythrocyte membrane 
transport ATPase activity, GFellow of the National Heart 
Institute. 
(s-1974-w > 

This project was supported by a grant 
f rom the National Heart Institute, U.S.P.H.S. 
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PRESSURE-FLOW RELATIONS IN THE PULMONARY ARTERY 
WEDGE SEGMENT IN THE DOG. Arthur H, Kitchin*and H. J.Cc 
Swan l Mayo Foundation and Mayo Clinic, Rochester, M-x. 

In dogs under pentobarbital anesthesia cardiac catheters of large 
bore were wedged in pulmonary-artery branches and the resistance 
to flow of the wedged segments was studied by perfusion with normal 
saline solution and with arterialblood, Two methods were used: 
stepwise changes in flow rate from a constant-speed syringe, and 

falling rates of flow from a standpipe. The pressure gradient was 
estimated from the pressure at the proximal end of the catheter, 
the static wedge pressure and the catheter flow-resistance. In 12 
wedge segments in six animals an approximately linear relationship 
between flow and pressure was found with saline perfusion. With 
blood, 9esistance” increased at low rate of flow. An approximate 
figure for compliance of vessels of the wedge segment was obtained 
in six wedge segments by a stop-flow method. With perfusion at 
constant flow, a decrease in resistance with inspiration and phasic 
changes of resistance with the cardiac cycle were observed. 
Carotid occlusion caused no change in resistance; aortic occlusion, 
with raised left atria1 pressure, caused a decrease in resistance. 

TRANSINTESTINAL VOLTAGE AS A FUNCTION OF NA+ AND CL'. Alan Koch, Dept. 
of Physiology & Biophysics, University of Washington SC= medicine, 
Seattle. 

Bullfrog duodenum was mounted in a lucite chamber and separate solu- 
tions were pumped past the two sides of the tissue. In any experiment 
the two solutions were identical. The voltage between the solutions was 
measured through calomel half cells, with a high impedance amplifier, 
Measurements were referred to the external solution. The composition of 
the solutions was varied by substitution of Na2So4, Na4Fe(CN)6 or cho- 
line chloride for NaCl. The voltage had a stable component and a tran- 
sient, which followed any change of solution. The stable voltages were 
quite 8~11, between L 5 mV. The voltage was positive at zero Na+, 
zero Cl . With increasing Na+, the voltage fell and became negative, 
reaching a minimum at about 55 mM. It then rose toward zero. With in- 
creasing Cl-, the voltage rose until 30 to 50 mM and then fell toward 
zero. The transient voltages were often quite large, attaintng values 
in excess of 50 mV. They were generally single exponential8 with time 
constants between 0.14 and 0.23 min-1. The initial values depended on 
the changes in the concentrations of Na+ and Cl". The findings are com- 
patible with an active extrusion of both Na+ and Cl- from the mocosa1 to 
the serosal side. (Supported by a grant, H4469, from the National 
Institutes of Health.) 
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THE EFFECTS OF INSULIN AND GRaVTH HORMONE ON THE BL.ooD LEVEL AND 
VOLUME DfSTRIBUTIOM OF GALAmSE IN THE HYPOPHYS~MIZED RAT. 
N, Kokka* and L, L, Bennett. Dept. of Physiology, School of Medicine, 
Univ. of California, San Francisco, Calif, 

Fasted normal and hypophysectomized rats were functionally evis- 
cerated and nephrectomized under light pentobarbital anesthesia and 
glucose was Pnfused intravenously at rates which maintained a nearly 
constant blood glucose concentration.. Si,ngle injections of galactose 
were given which produced an equilibrtum concentration at 90 minutes 
of 247 2 30 mg. %, Under these experImenta conditions, the 
peripheral distribution of galactose in hypophysectomized rats was 
demonstrated to be hypersensitive to insulin by two criteria: (a) 
Significant decreases in the blood galactose concentration of 
hypophysectomized rats were observed with small doses of insulin which 
had no effect in normal rats; (b) After comparable doses of insulin, 
the changes in the blood levels and voltane dfstributlons of galactose 
were greater in hypophysectomized rats than in their normal controls. 
In neither normal nor hypophysectomfzed rats did the prior admini- 
stration of growth hormone alter either the volume distxibution of 
galactose or the Insulin hypersensitivity. The results are inter- 
preted as demonstrating that hypophysectomy enhances the insulin 
expansfon of the galactose space in eviscerated-nephrectomized rats, 
and that this increased insulin sensitivity is not diminished by 
grm&h hormone. 

STUDIES ON BASAL GASTRIC SECRETION IN CHRONIC FISTULA RATS. Effect 
of Urethane and Chlorpromazine, S.A. Komarov,M.D. and S.P. Bralow, 
M*D.+, Fels Research Institute, Temple University Med, Center, 
Philadelphia, Penna. 

Two types of chronic gastric fistulae in rumen of Wietar rats 
were developed in our laboratory: 1) gastrostomy with artifical 
sphfnc ter ; 2) Pavlov% type stainless steel cannula. The follow- 
ing experiments were done: on basal secretion and on the effect 
of; a> intracolonic administration of normal saline; b) intra- 
colonic administration of 5% urethane; c) chlorpromazine adminis- 
tered subcutaneously (0.2 mg., 0.1 mg./lOC gm, body weight). The 
basal secretion varied with respect to volume, acid and pepsin 
output from hour to hour in the same experiments asr well as be- 
tween experiments. Smaller range of variation occurred with an- 
imal at rest or sleeping. In active animals (movements, chewing 
etc.) the variations were wider. In saline experiments there was 
an increase in volume (12% not significant) and total acid output 
(22%) and pepsin output (18%) both significant. In urethane ex- 
perirPents there was a 19.4% decrease in volume of secretion (PC 
0.01); and also 12.3% decrease in acid output and 13.8% decrease 
in pepsin output --both not significant. Diminution in volume was 
the result of observed decrease in salivary contamination and that 
was likely due to suppression of cerebral cortical activity, 
Chlorpromazine (0.2 mg.dose) produced a highly significant deprea- 
sion of volume by 36% of that in control basal, total acid output 
by 40% and pepsin by 44%. Smaller doses produced smaller and less 
significant depression of volume and acid output while resulta 
on pepsin output were not consistent. 
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THE EFFECT OF VASUPRESSIN ON 
Univ. of Texas Dental Branch 
Medicine, Houston, Texas 

SALIVATION. tion Kraintz, 
and Baylor Univ. College of 

The effect of commercial pltreasin and purified arginine 
vasapressin on salivary flow was sTudled In a series of 
dogs anesthetized with sodium pentobarbital, Prior to the 
initiation of aalivation the dogs were given water 20 ml/kg 
via stomach tube, Salivation was induced by the administra- 
tion of pilocarpine hydrochloride 0.33 mg/kg in one group 
of dogs. Electrical stimulation of the chorda tympani and 
the auriculotemporal nerves was used to elicit salivation 
in another series. Parotid and submaxillary saliva was 
obtained by intra-oral catherization of the respective 
ducts with polyethylene tubing. Salivary flow was recorded 
by means of a combination drop counter and weighing cup. 
A large dose of pitressin (5 units) I.V. suppressed sub- 
mxillary and parotid flow for 15-20 minutes. A detectable 
decrease in salivary flow from both glands was obtained 
with as little as 0.05 units of pitressin. The pitressln 
waa more effective in decreasing salivation evoked by 
electrical stimulation than that produced by pllocarpine 
administration, Purified arginlne vasopressin was equally 
effective in diminishing salivary flow. 

Supported In part by U.S.P.H,S. Grant ~-1062, 

ELECTROPHYSIOIDGIC STUDLES OF CHICK EMBRYO HEARTS. 
V. Krespi* and W, Sleator, Jr, Dept. Physiology, Washington Univ. 
School of Medicine, St. Louis, MO, 

An investigation of the ontogenesis of the action potential & been 
undertaken using intracellular electrodes on chick embryo hearts in 
vivo and chick embryo cultures. In vivo, embryos from 9 to about 29 
somites (approx. 35-55 hrs. incubation) exhibited AP% similar in 
shape to those obtained by Me& and Ferroni (Experientia, 15:427-428, 
1959). The maximum size AP obtained was 70 mV, This was recorded 
as early as 13 somites. In early embryos, most of the AP’s are of 
small amplitude l Sometimes small AP% start from a much larger 
negative resting potential indicating that they are not due to poor im- 
palement, Also, some of these intracellular AP’s were ne gative de- 
flee tiona s tarting at intracellular potentials of -30 to -100 mV, Both 
these effects could be explained on the assumption that these cells 
have a very high Nat content, as reported by Klein (Fed. Proc. 19:130, 
1960). The more caudally along the cardiac tube the AP was obtained, 
the more diastolic depolarization was recorded, The younger the 
embryo, the longer was the duration of the AP’s. Chick embryos 
incubated 26.5 hrs., in which no contractile cardiac tissue was ob- 
served* developed rhythmically contracting areas after 46-85 hrs. in 
culture. Action potentials of 70 mV (overshoot 20 mV) were recorded 
from these areas of the cultures. (Supported by U, S, P, H. Grant 
B-937) 
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The development of 
riessler (science 128: 

the catheterPO2 dectrode by Kreuzer and 
lCX& 1958) has provided the opportunity far a 

contimms recordixq in vivo of respiratory air PO2 and for the con- 
tinuous determination of alveolar P&. In order to folluw ths fti 
possible r&ng8 of resptiatory frequ&i8s, a mfficiently short re- 
ipOm8 tins is neaess&y, m refining the'Com*uCtion of them &W- 
tides, a reapome time of 1 bet for fill d8fl8ction and for a change 
between nitrogen and 100 % 02 has been achieved. The eSe&rodes were 
first calibrated in vitro at 37OC. Then they were incorporated into a 
tracheal tube and inserted into the trkchea of dogs anesthetized with 
pentobarbital 25 w/kg, spontaneous respiration being suppressed by 
anectirre, The dog was breathed with a Harvard respiration pump with 
constant tidal volume and variable rate of respiration, CorMmom 
tracings with a Hmeapolis-Honeywell Visfcorder 906 were obtained 
for 02 mixtures of 10, 21, 60 md 100 # O2 and for respiration ratea 
from 7 to 40 per minute. The readings for the inspiratcry and end- 
expiratorp (alveolar) levels w8re plotted against the % 0 obtained 
by Scholander analysis. All these po-ints coincgded with tie in v-i-0 
calibration c-e with an average error of - 3 mm Hg (S.D. = 3 %). 
This proves that the electrodes ar8 able to follow the respiratmy 
excursion of PO2 and provide the correct alveolar PO2 on any level 
of 02' 

(Supported by atrant H-283U43 fkom the Nation&l Heart Institute of 
the National Institutes of HWth), 

ORGANIZATION OF THE DORSAL COLUMN NUCLEI AND SPINAL NUCLEUS OF THE 
TRIGEHINAL IN THE CAT. Lawrence Kruger, Robert Stmtnoff and Paul 
Wftkovsky (Mr. by 3. 0. Green). Department of Anatay, School of 
Med., Untv. of Cal If, at Los Angeles, 

The present investfgatfon consists of an analysts of 713 slngls 
units which were classtffsd fn terms of receptive fields, modaltty, 
adaptation properties and nuclear organization. In the dorsal column 
complex the body wall Is represented wfth caudat parts of the body 
medially and successively more rostra1 portfons laterally, The limb 
apices project dorsally and the trunk fs represented tn a smaller 
proportion of nuclear volume at the ventral surface. Thts pattern 
&curs at aI1 levels of the rostro-caudal plane. The tactile pattern 
for the face in the splnal root of V Is also undifferentdated fn the 
rostra-caudal plane but the mandibular division Is represented 
dorsally and the ophthatmfc d?vision ventrally, The modalftfes 
represented are predantnantty hair and light touch but with a 
slgniflcant number of pressure and joint units also present. There fs 
no avtdence of modalfty segregation In any part of these nude! nor 
avIdenca of pain representation in the spinal root of V, 

(Support8d by USPHS Grant B-2684) 
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SPOMJ?ANEOUS VARWIUN OF SElfa PQTmxBfrS AIJD CENi!ML NERVOUS SYSTEM. 
RoonRtam Ladnli* and G, R, Wang. Unfv. of Wfaconzin, Madison, Wla. 

Spontaneous potential waves frum the four paws of unanezthetized 
cats, norm1 OF with lesions of the central neu~mls, have been rti 
corded with an electroencep~log~a@. The following results are 
obtained: norm1 and striatal cats show synchronized waves in the 
four pawz; decerebrata cats show no waves in aqV paw; high spinal 
cats (cord transected between IIl and 

% 
) show desynchronized waves 

fn the four paws; low spinal cats (car 
b3huw synchronized wave8 In the forepaws, 

transected between Dp and lI& 
but derrynctionized waves in 

the hindpaws, Previous workers have proved that spontaneous potential 
waves are aboli8hed frola the cat's hindpaw by eection of the ipsilat- 
eral sciatic nerve. 'Phesa facts Indicate: spfna3. wmpathetic moto- 
neuron8 controlliw sweat secretion in the footwds comtantly eend, 
unless fnhibited, impulses to the sweat glands in the footpads; these 
impulses are synchronized by descending excitatory and inhibitov 
Impulses frum the brain; most inhibitory iqI08eS corn from the hind- 
brain; moat excitatory impuZses probabu cone from the Interbrain, 

THE EQUIVALEFICE OF RIBOFLAVTR AND 6-ETHYL-7-METHYL- OR 
6-METHYL-7-ETHYL-B-(1 '-D-RZBLTYL)-ISOALLOXAZfNE FOR THE 
GROWTH OF THE WAT. John P. Lambooy. Dept. of Physiol., 
Univ. of Rochester, Rochester, New York. 

The average values for different analyses of bioassay 
data for the activity of 6-ethyl-7-methyl- and 6-methyl-7- 
ethyl-flavins were found to be 47% and 36% respectively of 
the activity of riboflavin, These values were used to 
determine the level+ of flavin to be added to otherwise 
fdentical diets which were fed to groups of animals by the 
paired feeding technique. The riboflavin, 6-ethyl-7- 
methyl-flavin and 6-methyl-7-ethyl-flavfn diets contained 
57 (suboptimal), lo.67 and 13.97 per gram respectively of 
the three flavins. Growth rates of the groups were 
essentially identical, showing the equivalence of these 
three flavins for the stimulation of growth and the 
utilization of food in the rat. (Supported in part by 
Grant No. CY-2940, NIH, Cancer Institute.) 
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ELEC!BUCAL SIVMES ON THE IWERVATION OF m MAPIiRAGK BarbmaR. 

In co&ix&ng work 02 Adrian and Bronk (1928), Geeell, et al (19b) 
md FitteJ (1942), electtical aoti.vity of effererrt units in-&-&d C6 
phretic nerve roota wan PrtucUed in dogs under ne&uWl or chloralose- 
wetha+ anesthesia, Nomal inspiratfon is associated with large and 
NUI. fiber activity, which is recmitid $hrmghout the c-se af the 
burrrts, and beaka off abruptly, 'fhe 6iSCha~8 rate of the individual 
units imreases duriw tie burert, but rarely exceecjls 20 pm seootbd, An 
appreciable number of small name fibers may be active during the en- 
tirs respiratory cycle, firi= at very low rates in ti interval be- 
tween inspiratary bursts, This internal activity is augmented by in- 
flating the therm and by stimulating the Head ZOIE of the phr&c 
nerve 4 After sect&on of the vagi such spinal reflex activity, part%cu- 
laxly that elicited by cutaneous afferents, is notably mleased, and 
may appear as short trains of high frequency spikes. (Supported in 
part by NImB grant no. ~-2617)~ 

STUDIES OF TIE FUSIMOTOR SYSTEM IN MAN. W.&Landau, LA. 
Weaver*,and T.F.Hormbeln+.Dlvlssions of tieurology andxs- 
-logy, Wash. Univ. School of Med., St. Zlouis, MO. 

Fusimotor fibers are more sensitive to local anesthetic 
splnal block than larger fibers, both efferent and afferent, 
Differential block in normal subjects severely depresses 
patellar reflexes and hypotonia develops, while quadriceps 
strength and proprioceptlve and touch sensations are pre- 
served. This confirms other evidence that position sense 1s 
not mediated by muscle receptors. Pain and temperature sen- 
sations (delta and C fibers) are always much decreased. No 
signs simulating those of cerebeflar lesions are obaerved; 
fuaimotor depression does not explain cerebellar symptoms. 
In spastic and rigid patfents hypertonic reactions to pas- 
sive movement disappear pari passu with tendon reflexes. 
Parkinsonian tremor is also diminished, In other nerve 
block studies the H reflex from direct stimulation of the 
popliteaf nerve Is compared with the ankle jerk and gastroc- 
soleus strength. Though the tendon jerk Is severely depres- 
sed, the H reflex is always decreased to a lesser degree. 
This central effect Is inferred to be due to diminution of 
tonic spin dle afferent potentlation, due In turn to fusi- 
motor bloc kade. Since the relative d ,egre es of such perlph- 
era1 and secondary central effects are the same in normal, 
spastic, and rigid subjects,we can neither support nor re- 
ject the hypothesis that hypertonic states are due to ex- 
cessive fuslmotor activity, Preliminary studies in man and 
animals indicate that fusimotor hypofunction is related to 

88 
e stretch reflex depression of spinal shock.(NIH Grant B- 
2) l 
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mYRoIDFmcTIoNFo~INGAcmE,wSm HEWRRHAGE IN TSIB RAT. 
S. ung and G, W-l*. Dept. Surgical Research, Research Institute, 
Jewish HoElp%mSt. -1s and Dept. Physiology, Sahool of Medfcine, 
Waahlagton uhlversitg, St, Lads, MO, 

Various parameters of thyroid gland fumtlon M of thyroid hoxmone 
level regulation in the 8em have been Investigatea lu the rst after 
acute, macssive hemorrhagem It wa& found that there was a slight, but 
slgnlflamt depression of the protein-boutrd qemm Iodine (SPBf) 4 to 
6 hours after hemorrhage, It was mncludgd that this depresslm of 
Smf was not ammlated wlth relmse of additlonal amounts of thyroid 
st&malatlng hormone. The mncXurplon was based m the observations 
that thyrofdal iodine release was InhibIted and thyr&e disappearance 
frm the plarrmn was unchamged followlug hemorrhage, The T:S ratio was, 
however, increased at 6 hours after hemorrhage. Ims ob ltilne into 
the bile was depresrsed but rapidly returned towaxrd cronlrol values. 
NeverthelerPs, It was still below umtrol values 2 hours after hemor- 
rhage. 

COMPARISON OF THE PAROTID SECRETION OF RUEIDLUM AND POTASSIUM. L. L. 
Langley and R, S, Brown.* Dept. of Physiology, Univ. of Alabama 
School. of Dentistry, Birmingham, Alabama. 

The metaboIlsm of rubidium and potassium have been reported to be 
very similar, Previous investigations have shown that the parotid 
secretion of potassium in the dog has many unique features. The aim 
of this study was to learn if rubidium is secreted in a similar manner. 
Rb-86 was used. A stop-flow procedure indicated the focatfon of 
transfer from plasma to saliva in the gland. The relationship of 
saliva concentration to rate of flow, and the relationship between 
plasma and saliva concentrations were determined, Following the in- 
jectfon of K-42 into the lpsllateral carotid artery therOe is a rapid 
appearance of the isotope in the sall+va by virtue of duct transport l 

The saliva concentration curve shows a unique descending limb, Rb-86 
is transferred at the same location and has a similar descending limb, 
At very low saliva f'lows the saliva concentrationsof both K and Rb 
increase sharply. There is a similar straight line relationship 
between the plasma and saliva concentrations of both elements l It is 
concluded that the same parotid mechanism is responsible for both 
rubidium and potassim secretion. (Supported by NIH Grant No. D-329-C3). 
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PUNCTIONAlL DIPPEREWU IN APICAL VERSUS DlAPHRA;GMATfC 
LOWS FQLLOWfNG PUUIONARY RESE~JON IN THE DOG. M.T. 

Pour groups of -dogs were 
were rgade under, supine, axle 
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%I., 
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sthet 

‘* 

r* 

i 

of OHa. Med. school, 
P.A.A.,Okla.City,Olr.la. 
Control measurements 

,zed conditions. Each 
group was consequentfy resected in each of the 4 chest 
quadrants, The apical resections amounted to 17.2% and 
15.4% and the diaphragmatic resections amounted to 41.1% 
and 26.3% of the total lung weight, The functional 
adaptation of the lobes remaining within the operated 
hem-chest was studied at intervals during the next 160 
days. Anatomical adaptation was studied at sacrifice. 
Thus, the assayed parameters reflect the changes which 
occurred in the areas of mechanics, gas exchange, hemo- 
dynamics and anatomy. The remaining upper lobes showed 
the largest increases in weight and volume (FIX) while 
the lower lobes showed small weight changes and large 
decreases in PRC. The anatomical differences were 
qualitatively and quantitatively sef lected in function, 
The greatest displacements occurring in the upper lobes 
of the operated hemi-chest. Remarkable return of function 
normward occurred by the 160th day in these upper lobes, 
Since these are resting-condition measuremerntsi it is 
not possible at this time to estimate the degree of loss 
in the maximal reserves of the parameters studied, 

l NFLUENCE OF URAN l UM N l TRATE- lNDUCE0 NEPHROSl S ON FLOW AND COMPO- 
SITION OF RENAL LYMPH, L A kBr!q*and t-& & a Tulane 
Universe ty, Physiology Depertment, Tulane Universt ty Stat Ion, New 
*leans, Louisiana, 

Acute nephrosis was induced In dogs by swhcutaneous injectfon of 
uranium nitrate 14mg./k), Renal capsular lymphatlcs were cannulated 
between 2 to 7 days after the injection and the f low and composition 
of ren8! lymph studied before, during and after mannitol dluresis in- 
duced by intravenous infusion of 20 ml, per k’l IogVam body weight of 
12.5 p.c, mannltol at 8 rate of IO ml. per minute, From 8 single cap- 

sular lymphatic, the sverage flcrw in control animals was 0.00329 
ml /min. The average flow !n nephrotic 8nlmals was almost I5 times 
greater 1,042 ml/min, I. Control anlmglls g!ven msnnitol showed 8n 8ve- 
rage increase in renal lymph f low of 542 p,c. In nephrotic 8nimalsc 
the average increase In renal lymph flaw w8s approximately 1000 p,c, 
Calculated on a 24 hour basis, this is equivalent to a flow of 642 ml 
from 8 single lymphatic. The renal lymph to plasm8 ratio for sodium 
in control and nephrotic animals was approximately the same {I,139 and 
I.119 respectIvelyI, Control anfmsls shmed no significant change 

during mannitol diuresls but the ratio was reduced in nephrotic admals 
to l.OtZ, 8 reflection of 8 fal I in rensl lymph sodium levels toward 
those in plasma. Al! nephrotic animals showed a signfflcant pro- 
teinurla at the ttme of experiment, Their inlttal urine flows were 
about half those of the controls, During manni to1 dhresk, f bvs 
increased about 5000 p,c, in healthy dogs but only approximately 400 

p.c, in nephrotfc dogs. The data sppear to be consistent with the 
histologic findings of primary d8tn8ge to the distel segment of the 
prox!mal tubule, 
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EXT’RAVASATION AS A CAUSE OF EXPERIMENTAL COMA, & 4 Leonard* and 
L k. b Bach, Department of Phystology, Tulane Universtty, School of 
Medicine, New &leans, Louisiana, 

Several investigators have found that production of experimental 
coma does not depend merely upon removal of large parts of the mesen- 
cepha t i c tegmen turn, We suspected that electrolytic lesions might pro- 
duce sOme toxic substance peculjar to burned tbsue. Mechanical tech- 
nlques were devised to remove the tegmentum In cats anesthetized with 
nembutal, These technjques Involved stereotdxic placement and aseptic 
implantation of hypodermic needles of various gauges which permitted 

aspfratton, Lesions produced !n this manner cmpared essf ly in dimen- 
sion and location with those customarily produced by electrolysis, 
Only rarely did animals exposed to the asdiration technique develop 
coma. Careful examination of the histological evidence revealed that, 
in those few instances, extravasatton of erythrocytes could be demon- 
strated in residual Intact tegmentum. A reviw of other serjes of 
animals in which coma had been produced by the standard eIectrolytk 
procedure revealed thst coma usually occurred and was always correlated 
with evidence for extravasat ion. A fw snimals in which electrolytic 

lesions had failed to cause coma were each without ev’ldence of extrava- 
sat ion. The usual thrombi within the electrolytic teslon were not 
consfstently correlated with productIon of corns, It appears that 
whole blood contains some factor which 1s highly toxic to the tegmen- 
turn, at least, This factor 1s possibly ardinarlly partttioned away 

from brain tissue by the brain-blood “barrier’! 

PYRAMIDAL INFLUENCES ON UNIT ACTIVITY IN POSTERIOR COLUMN NUCLEI OF CAT. 
M, Levitt*. M, Carreras* i W.W. Chambers and C ,N. Liu* 
Inst. Neural. Sciences and Dept. hat., Univ. of Penna., Phila. 

1 

Extracellular recordties were taken from uver 300 units isolated in 
the posterior colum nuclei (PXJ,) of cats under Ught pentothal-d- 
tubocurare anesthesia. A large percentage of unfts isolated were influ- 
enced by peripheral mechanical and electrical stimulation; hair bending 
or light touch was the adequate stimulus for over 80$ of these. Periph- 
eral receptive fields varied in area and locus; and they were somato- 
topically represented in the P.C.N., in accordance with classical negro- 
anatomy. The response properties of these units were similar to those of 
unit-s in VPL, WM and SI, as described by others. Ipsi&ateral and bi- 
lateral afferent inhibition was observed. Chemical or e&ctrical stti- 
ulation of the first somatosensory cortex influenced the activity of 
many P.C.N. units; the motor cortex or the anterior lateral mrus were 
ineffective. Cortical influences were chiefly contralateral, and the 
somatotopic relations were preserved. Most tactile P&N. units were 
driven by cortical strychnine spikes or brief single cortical shock (6~. 
0.1 msec.), These could follow high rates of repetitive cortical stim- 
ulation, with subsequent lasting block of spontaneous discharges; how- 
ever, response to peripheral stimuli persisted. Other units were not 
excited by cortical stimulation, but their spontaneous discharges were 
markedly r@duced or abolished during repetitive cortical stimulation ,In 
some of these, peripherally induced discharges were also blocked during 
and long after repetitive cortical stimulation. Contralateral cortical 
effects were abolished by section of the contralateral bulbar pyramid, 
Bilateral bulbar pyramidal section abUshed all cortical effects.Large 
uni- and bilateral lesions of the midbrain reticular formation and also 
intercollicular decerebrations, sparing the peduncles, failed to abolish 
these cortical effects. 1. Supported by USPHS m-8256 (Cl) 
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THE EFFECTS OF INDUCED UNEVEN VENTfUTION ON 
MEASUREMENTS OF DIFFUSING CAPACITY BY STEADY STATE 
AND REBRElATHING METHODS, Benjamin M, Lewis, Akio Furusho* 
and L. C. Reed, Jr,*, Dept. of Medicine, Wayne State University 
and Detroit Receiving Hospital. 

In 7 normal subjects simultaneous measurements of uneven ventil- 
ation by nitrogen washout (J. Clin. Invest. 31:40, 1952) and steady 
state diffusing capacity for CO (DwoE uding an alveolar sample 
technique (J, App, Physiol. X1:277, 1957) were made, followed by 
measurement of Dwo by rebreathing (J. Clin, Invest. 389073, 1959). 
Histamine and methacholine were given by aerosol. and the studies re- 
peated. In 4 subjects, N2 clearance delay increased from 25.4% to 
96.6%, steady state DUO fell from 22.5 to 10.5 ml/mmHg x min., 
rebreathing Dxo was 31.0 before and 31.8 ml/mmHg x min. after 
the aerosol. In 3 subjects, N2 clearance delay fell slightly (40.3% to 
35.4%), steady state DLCo changed from 26.5 to 22.5 ml/mmHg x 
min., rebreathing DQ~ was 37.6 before and 37.5 ml/mmHg x min. 
after the aerosol, In 3 subjects, histamine and methacholine were 
given, the above studies done and then IsuprelR was given and the 
studies repeated. N2 clearance delay fell from 109.1% to 29.1% 
while steady state DL=* rose from 12.2 to 21.6 ml/mmHg x min. 
when uneven ventilation was relieved. 

WATER AND SALT SAVING IN THE PREGNANT RAT. I. J. Lichton (intr. by 
J. P, Baumberger), Dept. of Physiol. Stanford Univ. Stanford, Calif. 

Water and sodium are cumulatively stored in every human pregnancy, 
especially towards the end of gestation. Measurements have been 
made to determine whether the rat also stores water and sodium and 
if so, how much and in what relative proportions. Daily intake and 
urinary output of water and sodium were determined before and 
throughout gestation in 14 Wistar and brig-Evans rats kept in in- 
dividual metabolism cages. In the last seven days before term the 
rats accumulated 60 (X2-137) ml of water and 5.6 (1.5 - 10.4) meq 
of sodium; these figures were obtained by subtracting apparent 
water and sodium accumulation in the last seven days before mating 
from that in the last seven days before term. The rats consistent- 
ly saved water and sodium in a fixed proportion; this amounted on 
the average to 93 meq of sodium per liter of water saved. At 
weekly intervals a dose of 5 per cent of the body weight of iso- 
tonic saline solution was given by stomach tube and recovery of 
administered water and sodium within 6 hours was noted. Before 
mating, the rats excreted in the urine an average of 76,0 per cent 
of the water and 82.8 per cent of the sodium given, At term they 
excreted 50.1 per cent of the water and 74.8 per cent of the 
sodium. These represent the means of the per cent recoveries for 
each rat. It is concluded that rats do store water and sodium 
towards the end of gestation and that there is a marked tendency 
to save hypotonic fluid. 
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BODY TEMPERATURE REGULATION IN HYPOXIA, Thomas 
P, K. Lim and UMch C. Luft. Department of Physiology, 1 
Lovelace Eoundatlon, New M exico. 

The effect of moderate hypoxia (tracheal Po2 = 65 mm Hg) on 
thermoregulation was studied under neutral (27.5O C, R. H. 30%) 
cold (4. O” C, R. H, 307) o and hot (40, 5O C, R. H. 80%) conditions 
over a period of two hours in six healthy male subjects on dif- 
ferent days with similar control periods breathing air. Neither 
the course of rectal and mean skin temperatures was significantly 
affected nor was the metabolic rate altered by hypoxia. The 
intensity of shivering estimated from 02 consumption was the 
same (2. 5 times control level) in the cold with or without hypoxia. 
Weight loss due to perspiration was essentially equal (I. 4 Kg) 
breathing air or the hypoxic gas, Marked differences were ob- 
served in cardiorespiratory response to heat and cold during 
hypoxia. In the heat with hypoxia the heart rate increased in 
synergistic rather than additive fashion and the diastolic pressure 
was much lower. In the cold with hypoxia total ventilation was 
also greater than the sum of metabolic and hypoxic hyperpnea 
from the controls. (Supported in part by Contract AF41(657)-200, 
monitored by the Arctic Aeromedical Laboratory). 

T= EFFECT OF HEADWARD ACCELERATIONON CARDWC OUTPUT, 
Evan F, Lindberg, * William F, Sutterer, * Hiram W, Marshall, * 
Robert N, Headley* and Earl H, Wood. Mayo Foundation and Mayo 
Clinic, Rochester, Mtiesota, 

Measurements of cardiac output by dye dilution and of heart rate, 
stroke volume, mean arterial pressure at heart level, and systemic 
vascular resistance were made in six subjects in the seated position 
during a total of 51 l-minute exposures to 2, 3, and 4 g levels of 
headward acceleration produced by a human centrifuge. Comparison 
of the average values obtained 20 to 40 seconds after the onset of 
acceleration with data from 31 interspersed control determinations 
when the centrifuge was stationary revealed decreases of 7, 18# and 
22 per cent in cardiac output and of 24, 37, and 49 per cent in stroke 
volume; systemic vascular reeistance mcreased 17, 41, md 59 per 
cent during accelerations of 2, 3, and 4 g, respectively. Inflation 
of an anti-g suit to a pressure of 200 mm. of mercury during 
accelerations had no systematic effect except for an average 
increase in mean arterial pressure of 15 mm, of mercury above the 
values obtained without inflation. In five of the same subjects 
acceleration was lengthened to 10 minutes and measurementa were 
made at 2-minute intervals 25, 24, and 17 times at the levels of 
2, 3, and 3i g, respectively. After the initial effects of these 
exposure8, Bystematic alterations from the values obtairaed during 
the first minute were not observed. 
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MEAS- OF COXPLIAMCE OF THE KIMAM COUM. Martla Lipkln amd 
Thomu P, Alw. Department of Medictie, Comcl~ Ualverrity Medical 
College, and Second (Cornell) Medical Dlv&rlon, Btllevut Horpltal, New 
York, New York 

The rotlllty of tbe h- colon, cwtclly lndfcrted by the re- 
cording of rpontansour pharlc varlatlonr la latralumlnal pre8rurc, uy 
be further defined in teru of corrp~iance or rertitmce of ltr w&l to 
d&rtentlon. Rerrure (P) aad Irolme (V) of a regment of colon vtre 
recorded rimultmtou~ly, during water dirtclatlorr of a balloon lying in 
the remnt l Elartlc dirtortion of the balloow Wa8 miuimlzed, rime 
theft: diametal: warn larger thaa the lllorrimm dlneter of the vimcurL 
P/V relltiOm8hip8 in norut rubjectr h-e been meuured which are 
8tiflm to there prevlourly aoted following dirteution of urlnuy 
bladder. Following injection of morphine, alteration in the P/V 
valuer ladlcrttd facxsared rerlrtmce of the co~oalc wall to diltea- 
tion. The on8et of vircerrl pain ti8 brca re&ulwly noted fra 111 aru 
of the P/V curve8 where the limit of dirtmribility of the v%rcur 
18 approached. The rffectr of other pharucologlc ageratr 011 P/V 
rcl&fonrhipr l d vircerrl pain l e a180 being rtudfcd. 

Thyroxine and epinephrine intemelationsbip. II. J. I;tpner and IBrme 
I& Sawyer*, Dftiaion of ~slology, Department~ofXLologlcal Sciences, 
Florida State Mversity, Tall&assee, florida. 

There still eA.sts doubt as to whether the t-id l~rmone is 
capale of acting directly on tissues independently of intervening 
materials such as the catechol amities: epinephrine and nor-epinephrine, 
The subcutamous admtnistration of epinepkine in oil at a dose lwel 
of 40~ per 100 em body weight to rats that were at-id, intact 
controls or a-thyroid & treated with 3, lQ, or 30~1@n of d,l t-tine 
per 100 gm body weight caused both a hyperglycemia md az~ elevation in 
ollyQen consumption above the basal level. Co teness 

9 
of t-id- 

ectorqy was confirmed by radioautograpm with l The ~rglycemfc 

response In compwiaon with basal levels Indicated elev&%ons in blood 
sugar of 33$ 26, 26, 27 and 24% for the groups enumerated above. The 
increase in oxygen constlmp-tion above basal. levels for these same 
groups wu 26, 18, 17, ll and U$. Dfl@roergotamine (DE) (t0~ 
per 100 gm body weight) caused a slight depression of both paxmeters 
of metabolic Wtivity. wgen consumption and blood sugar levels, 
determined 90 min. @ter the administration of DEE followed by 
epinephrlne, remaned at basal levels. Since the DEE completely 
blocked a dose of epfnephrine secretion (3.5 w per kilo per min.) 
it Is assume8 that the DEE also could, block the endogenously secreted 
hornone. The f&lure to obtain depressions of owgen consumption 
greater than 55 does not support the idea that owgen conmuqption in 
twotine treated rats is dependent ulpn tk pre8ence of epfnephrine. 
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LUNG VENTILATIGN IN EXPF,RIMFJTALLY INDUCED ACIDCSIS AND ALWSIS IN 
MN. H, H. Loeschcke, 3, Katsaros and D. Lerche (intr. by L. I;. 
Bennett). Physiologisches Institut der Universitgt Mttingen, Germany. 

In human subjects, acidosis was induced by oral adtinistration of 
NH4C1 or CaC12 or acetasolamide, Whole blood buffer base was diminish- 
ed 6.0, 4.8 and 6.3 meq/liter respectively. Alktiosis was induced w 
N&CC3 orally. Whole blood buffer base was augmented 8.6 m&liter. 
The ventilatory response to inhaled CO2 was detetined. Blood samples 
were taken from the femoral artery. CC2 content, 02 content, 02 
capacity and pH were determined, Whole blood buffer base and CG2 
tension were calculated. End-tidal CO2 tension was detetined with a 
fast infrared analyzer. Ventilation was plotted against alveolar or 
arterial. FCo2. In these curves the pCo2 values for ventilations of 10, 
20 and 30 liters per minute were interpolated. These data were averaged 
for aX subjects of one group and used to construct fsoventflatory lines 
in a RC2-p&whole bfood buffer base diagram. This diagram allows a 
more specific analysis of the dependance of ventilation upon acid base 
parameters. Its main advantage is that the partid effects of alveolar 
(arterial) PC02 and arterial pH can be rectd directly. The partial 
effects of @Q on ventilation were similar in the dkalotic and 
acidotic rage. The partial pH effect, however, was significantly 
smaller in the alkalotic range (0.8 liters per minute per -0.03 pH or 
20% of the total response to inhaled Co2) compared with the acidotic 
range (1.7 liters per minute per 
to co2). 

-0.01 pH or 38% of the total response 
The latter figure is in agreement with the prediction of 

Gray and the results of Lambertsen, Sqth, Semple and Gelfand (Fed. 
proc. 17:92, 1958). 

PSEUDOSYNCHRONOUS CELL DIVISION IN THE YEAST SACCHAROMYCES CEREVISIAE. 
Allan L. Louderback”, Otto H. Scherbaum and Theodore L. Jahn. Depart- 
ment of Zoology, U. C. L, A., California. 

The exposure of exponentially growing cu$tures of S. cerevisiae to a 
low dose of irradiatfon (qy,and X-rays) or the addition of trlethylene 
melamine, or nitrogen mustard to the growth medium results in the form- 
ation of a large number of palred, enlarged yeast cells (Katchman et al. 
J, Bacterial. 77:331, 1959). A similar cytological effect has been ln- 
duced by the application of temperature cycles by the present authors, 
Yeast cultures in the early stationary phase of growth contain less 
than 6 per cent budding cells. If such a culture is transferred into 
fresh medium and is exposed to temperature cycles (25 min. at 33OC and 
5 min. at 49, s°C) for 6 hours, the buds grow to the size o,f the mother 
cell and the number of paired yeast cells increase in the course of the 
treatment up to more than 95 per cent, Upon release from the treatment 
a division lag of 2.5 hours follows; then the culture enters gradually 
into the exponential phase of multiplication, similar to the positive 
growth acceleration phase upon inoculation of a normal microbial cul- 
ture. This observation Is quite different from temperature-induced 
synchrony of Tetrahymena (Scherbaum & Zeuthen, Exptl. Cell Res,Suppl, 
3, 312, 1955), as the yeast cells seem to be arrested in their devel- 
opment at the same stage of their reproductive cycle, but do not show 
synchronized metabolic behavior ( “pseudosynchrony”). A several-fold 
increase in polyphmsphate occurs In these cells subjected to the 
temperature cycle treatment. However, It is not yet clear if and how 
the polyphosphates are implicated in pseudosynchrony. Growth curves, 
protein, phosphate and nucleic aefd content of such cultures will be 
presented to illustrate the metabolic aberration induced in these 
%ytologically” synchronized yeast cells. (This work has been 

supported by NSF grant #G-9082). 
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ANAL-. kImHattie, L.A., D.W. Rermie a& Pierre Haabw, De@. of 
Physiology, unimrsity of wm of Medsaine, sflffalo, N.P. 

INITIATION OF MAMMARY SECRETION IN RATS BY ELECTRICAL STIMWATION OF 
NERVOUS SYSTEM, M, Maqsood* and J, Meites, Michigan State Univ., 
East Lansing, Mich, 

Recent studies in this laboratory have shown that electrical stimu- 
lation of the uterine cervix can initiate mammary secretion In estrogen- 
primed rats. Other areas of the body were similarly stimulated by 
electric current to determine whether this would induce lactation. 
Mature female rats of the Carworth strain were injected subcutaneously 
daily with 10 pg estradiol for 10 days to develop their mammary glands, 
For the following 5 days, groups of 5 rats each were electrically stimu- 
lated for 30 seconds twice daily in the regions of the head, lumbar 
vertebra, nasal mucosa and nipples, Ten control rats were injected 
twice daily with saline for 5 days. On the 16th day, the rats were 
killed and the right inguinal mary glands were removed for histo- 
logical preparation. The mammary glands of the controls regressed to a 
bare duct system, whereas almost all of the electrically-stimulated 
rats showed maintenance of the mammary lobule-alveolar system and fn- 
itiation of lactation. Mammary secretion was most pronounced in the 
rats stimulated in the regions of the nasal mucosa and lumbar vertebra, 
These results suggest that electrical stimulation of the CNS induces 
release of prolactin and ACTH from the anterior pituitary, since both 
hormones are required to induce mammary secretion in the estrogen- 
primed rat, (Supported by NIH grant C-3448 to J. Meites). 
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EFFECT OF CERTAIN AMINES, AMINO ACIDS AND AMMONIA AFTgIl 
INTRAVENTRSCULAR INJECTION. D.O. Marsh*, M.D. Turner , and 
E.L. Gasteiger. bepts. of Physiology and Biochemistry, 
Univ. of Rochester Sch. of Med, and Dentistry, Rochester, 
New York. 

A special ventricular cannula was developed and used 
for aspiration of cexebrospinal fluid from, and the injec- 
tion of substances into the lateral and third ventricles of 
the unanesthetized dog. The desigB i,ncluded a length 
adjustment device. These cannulae were satisfactorily 
implanted for periods of up to six months. Behavior, EEG, 
EKG, respiratory rate and intracranial pressure, were 
recorded. Tryptamine in doses of 20-175 pg was fallowed 
by sleep and characteristic sleep EEG; larger doses pro- 
duced transient nystagmus and pronounced hyperpnea without 
sleep. 54ydroxytryptamine, 5-hydroxytryptophan and DL= 
tryptophan, in doses of 20-300 vg appeared to initiate 
sleep, a sleep E$G and hyperpnea. D-tryptophan, 20-200 pg 
was followed by sleep, whereas after L-tryptophan, 20-200 
pg there was moderate restlessness. With ammonium acetate, 
2.4 mg, sleep, a sleep BEG, hyperpnea and weakness ensued. 
Glutamine, 10 mg, was followed by sleep. (Supported by a 
Buswell Fellowship, D.0. Marsh; and the Muscular Dystrophy 
Association of America.) 

BLOOD GLUCOSE INCREASE TN ANESTHETTZED RATS GIVEN DEXTRAN, 
Louise H. Marshall and Charles H, Hanna.* Matl. Insts. of Health, 
Bethesda, Md. 

The reaction of rats to parenteral dextran administration includes 
edema formation and decreased arterral blood pressure. In addition, 
a significant rise in blood glucose (approximately 45 III&%) was found 
in rats anesthetized with sodium pentobarbital and given dextran 
(60 or 600 mg,'kg) rapidly by vein. This occurred when the pre- 
injection glucose level was normal (100-120 mg%), as well as when it 
was low (40-60 mg%) due to pretreatment with insulin. Conscious rats 
did not show th%s increase. The volume of the forefoot was measured 
by a displacement method, affording a semiquantitative measure of the 
amount of edema formed subsequent to increased capillary permeability, 
Arterial blood pressure was continuously recorded, and hematocrit 
values and glucose concentration (Park-Johnson micromethod) estimated 
from blood samples 30, 60 and 120 minutes after dextran injection. 
There was no correlation between the severity of the react%on to 
dextran typical of this species, and the magnitude of the increase 
fn blood glucose. 
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THE EFFECT OF DIFFERENTIAL CHANGES INPERIPHERAL BLOOD 
FLOW ON THE CONTOURS OF INDICATOR-DILIJTION CURVES. 
Robert 3, Marshall (intr. by 3. T, Shepherd), Mayo Foundation and 
Mayo Clinic, Rochester, Minnesota. 

When peripheral sampling sites are used the contours of indicator- 
dilution curves (I.D. C.) can be altered by inducing differential 
changes in the volume and velocity of peripheral blood flow. These 
changes can be shown best when sampling and detecting systems with 
high dynamic response (Edwards et al, The Physiologist, 2:35, 1959) 
are used* but are still apparent with slow systems. During exercise 
the peak concentration of I. D.C, recorded from peripheral sites is 
much less than at rest. However, with central sampling sites, peak 
concentration is scarcely altered from rest to severe exercise; in 
contrast, increased blood volume of the heart and lungs, caused by 
overtransfusion, is accompanied by reduced peak concentration. 
Equal increments of cardiac output may be achieved by epinephrine 
infusions and by leg exercise. However, since the distribution of 
the increased systemic flow differs in these two circumstances, the 
corresponding I.D. C, are dissimilar. With epinephrine the 
recirculation phase is slurred, while with exercise it ie tall and 
peaked simulating the findings with peripheral arteriovenous fistula~. 
Increasing the velocity of blood flow to the sampling limb in normal 
resting subjects by reactive hyperemia or external heating sharpens 
the contours of I.D.C. In patients with shunts a similar maneuver 
Aay be used to improve definition of the distortion due to the 
abnormally circulating blood. 
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PLASMA FREE-FATTY ACID RESPONSE TO HYPOXIA, William T. 
McElroy, Jr., and John J. Spitzer. Dept+ of Physiology, 
Hahnemann Medical College & Hospital, Philadelphia, Pa. 

Anesthetized dogs were studied for response of plasma 
free-fatty acid (FFA) to short periods of a stress (low 

p"2 of inspired air) reported to excite the sympathetic 
nervous system, Animals were made hypoxic for periods of 
ten to twenty minutes by administration of 896 O2 in N2 
via tracheal cannulae. Other animal's were open chest 
preparations to allow sectioning of the splanchnic nerves. 
In thie group, the gas mixture was given from a rate- 
tidal vol ume controlled respi rator. Both groups showed an 
increase in f emoral arterial and venous pl asma FFA coin- 
cident w&th other changes usually attributed to sympath- 
etic effects; an increase i'n plasma glucose, hematocrit, 
blood pressure and heart rate. Since ventilatory volume 
and rate were controlled in open chest preparations, the 
FFA change was not merely due to the dyspnic efforts 
during hypoxia. Occlusion of adrenal glands from the 
circulation decreased or completely prevented the FFA 
change during hypoxia as compared to control responses in 
the same animal, thus indicating adrenal participation in 
the response. Bilateral splanchnic nerve section also 
prevented the FFA increase. During hypoxia, more FFA as 
well as glucose is made available to tissues, the FFA 
increase due to adrenal medulla release of amines, 
(Supported by a grant from AMD division, PHS.) 

THE INFLUENCE OF POSTURE ON CARDIAC OUTFUT DURING FCISK . I 
M, McGregor, W. Adam: P. Sekel$ R. Peel:& Peters A, 
R, Potteray.* McGill University, Royal Victoria ani Children'; 
Hasps., Montreal, Canada. 

The cardiac output at rest has been found to be higher in the 
supine than in the upright posture. It was not known whether 
steady exercise of the lower limbs would abolish this, Twenty 
comparisons were made of cardiac output in the supine ~uld upright 
postures during steady exercise on a bicycle ergometer. output 
was measured with an ear oximetrAc method using Coomassie blue dye. 
In the upright posture there was an increase of pulse rate (6%) and 
ventilatoxy equivalent (2@) whOe there was a fall of cardiac 
output (l2$) and stroke volume (1%). All changes were significant 
at the 95% level. It was concluded that during exercise the 
postural changes in cardiac output were maintained or augmented 
and that ventilatorg changes were likely secondaq to the changes 
in output, 
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SOME PHYSIULOGCICAL ME3ASUREMWTS IN SECONDARY DISEASE. 
James McRae (Intr. by Lola S. Kelly), Donner Lab., &Iv. 
of California, Berkeley. 

The pathogenesls of secondary disease and the cause af 
the severe weight loss which follows the transplantation of 
Incompatible mesenchymal cells Is still obscure. A number 
of studies have been made In sublethally irradiated F 
mice injected with parent spleen cells. Measurement 64 

) 
the 

food intake of wasting animals showed a difference from the 
controls, the experimental animals chewing an increased 
amount of mouse pellets but dropping a large fraction to 
the bottom of the metabolism cage. The actual food Intake 
was somewhat decreased. To detemine if wasting mice had 
a defect in liver function despite the frequently nurmal 
histological appearance, the sleep time following a 
standard dose of sodium pentobarbital was measu-d, A 
marked Increase in sleep time was found Indicating that 
derangement of liver function contributes to the syndrome. 
In addition, the function of the retlculoendothelial 
system was measured by the rate of removal of colloidal 
carbon from the blood. The reticuloendothelial function 
was markedly increased above that of the irradiated 
controls and this increased function persisted when the 
anemia was severe. 

wfI0r.B BODY mASSIUM MEASUREMENTS IN HUMANS.(l) 
G, R, Meneely R, M, Heyssel * 

C Parrent'* and R L, W,ila&+%$$$;t 
tiiv&sity School of Gedicine Naihville Tennessee 

By means of a large, sing&-crystal, iow-level, Whole- 
body, human, gamma ray spectrometer, similar in design to 
the Argonne Instrument of Marinelli, Miller and Rose, it 
is possible to determine the identity and the quantity of 
trace amounts of gamma emitting radioisotopes in the 
human body. K4Q, a naturally-occurring radioisotope of 
potassium presents a unique and convenient means of messur- 
ing total body potassium in hmans, The amount of potsssi- 
um is obtained by multiplying the count rate at the K40 
photopeak by a calibratson factor, the factor differing 
from subject to subject, 
height and weight, 

depending largely on the person% 
Determination of this factor for 

!F 
otassitrm was approached by means of a plastic manikin 
illed with a known amount of potassium, f  bott s 

of various sizes fillgd by use48 and with known amounts of K 
and by injection of K into htP11an volunteers. 

~85, 
The data 

indicate that small subjects give more counts per ,@ than 
do large individuals, the best single relationship noted 
thus far being surface area. Also, whole body potassium 
content seems to be proportional to basal heat production, 
this investigation being suggested by the potassium 
concentration curves of Anderson & Langham. 
(1) Supported by AXC AT-(400l&2401 & MUX-DA-49-00% 
m-995. 
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It ir knuun that haparin administration incseasas tha 
rata of removal of serum lfpid8 In elimenterg lipemia or 
lipamia indutad by intmveaoua infunion of fat emulsion in 
Xaboratorg animal8 and in man. Furthavore, the low-grads 
riaa IQ body tempsratum obaamad fallowing intpavenma in- 
fualorn of fat amulaion iar reduced in patients recsivlng he.. 
parin, In the present study each individual patianta weme 
given 3 cunaacutlve imfb8ion8 of 500, ml Lipomul IA.* 8 15% 
cottoaaaad oil amUIsion! fiF8t and thircI infmians withmt 
and 8acond with haparin. Sera;tm lipid fFaCtian8 W~CB detar- 
mined amd body temperature was maametd at IntervaIn. ft 
w88 found that 1, tha 8UPUm total fatty acida Wa8 8l&fi- 
C8I'htlf lOWar 8t the end of iUfU8iOU and in !TI08t i~8tW'¶Ce8 
mturned to the preinfaarian levela ia 3 hmra whsn haparin 
wad &ran; hsparin dLd not sigaificantlg affect denam cbo- 
'laatara18 and phoapholipida. 2. Tha fnCFm!i8@ in pla8ma tm- 
88tUFltfiaa fatty acid8 detarmimacl at tha and of inf'ttaion8 
WB8 much gmeter with haparin. 3. The mean alavatian of bo- 
dy tmpvature of 10 patient8 mamared 3 houP aftar tha 
cm l&Son of infkaion When the m!~xim81 rim ocmmd ~88 
1.3 g F far the firart infusion, am8O F for tha aacand (wfth 
heparila) and 1.3' F for the third. Xt mm8 apparent that 
haparin aa@slarstad tha rata of removal of the iatravanoua~ 
;latnihlsd triglgcerlds presumably due to inorm8ad lipoly- 

Thu nature of the tsmpsratum-lmering effect of 
hap'arin 18 under inV~8tigatiaSL 

Method for Measuring Local Changes in Cerebral Circulation and 
Metabolism, John S. Meyer and F. Gotoh (Intr. by R. Bing). Dept. 
of Neurology, Wayne State University, Detroit, Michigan. 

Combined P02-PC02 tissue measurements are made with 
plastic covered (5-10 mu. thick) polarograph (P02) and pH (PC02) 
electrodes in 0.0005 N NaHC03 solution. The 3 mm. electrode has 
initial response of 3 sets. , equilibrium of 30 sets. Oxygen polaro- 
graphy does not significantly alter pH of electrolyte (52 mm, Hg. 
change of PO2 induces 1 mm, Hg. PC02 change). Experiments in 
cat and monkey indicate: 1) Local blood flow is controlled by local 
metabolism through CO2 production. 2) Light nembutal ‘anesthesia 
(barbiturate bursts) causes slight (2 mm. ) decrease in cortical C02. 
Deep narcosis causes marked depression of CO2 production and O2 
utilization. 3) Hypoglycemia reduces cortical metabolism and circu- 
lation prior to EEG change. Normuglycemia restores cortical blood 
flow and metabolism. Metabolic changes prior to EEG changes ex- 
plain the synergism of hypoglycemia and hypoxia. 4) Adaptation pre- 
vents an absolute threshold for CO2 narcosis but EEG slowing or in- 
hibition of seizures occurs between 70-100 mm. Hg. Repeated hy- 
percapnia raises the threshold. 5) Seizures followed by isoelectric 
EEG show rises in brain CO2 and fall in brain 0 during fits. EEG 
flattening is due to anoxia aided by hypercarbia. B ) Nitrogen breath- 
ing causes first EEG activation with cortical CO2 increase, later 
cortical depression with cortical CO2 decrease, 7) Cerebral embo- 
lism produces a catastrophic fall in blood flow and oxygen tension 
with increased cortical C02. 
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THE RESPONSE TO A OLD PRflSSOR TEST DURING PHYSICAL TRAIN- 
ING . Ernest D. Michael, Jr., Arthur Gallon and Adran Adams 
(intr. by S, M. Horvath). univ. of California, Santa 
Barbara, Goleta, Calif. 

Members of the 1958-59 varsity basketball team at Santa 
Barbara and a control group of physical education majors 
not in training were tested each 3 weeks during a 17 week 
season of basketball competition., The two groups were 
tested on their response to a step test and to a cold 
pressor test. The results indicated significant step test 
recovery pulse rate changes were made with the basketball 
players after 3 weeks of trainLng. Bdaximum changes were 
found to occur after 17 weeks of training. The diastolic 
pressure response to the cold pressor test increased sig- 
nificantly (7 m&g) after 0 weeks of training and this was 
maintained for 17 weeks, The systolic pressure response 
did not change significantly. The results indicated that 
increased sensitivity of the peripheral vessels resulted 
from physical trafning. 

STUDY OF INTRKARDI&C THRmOSTS USING PUSTIC WDWXLS. 
g4Mirko'yi&&, M.D.*, T&~~AAs&~~ M.D.*, ant3 LJdWff, M.D. 
DemmZt of Artificial mgans, Cleveland Clinic, Cleveland, Wo. 

To elucidate throtius formtion on artificial heart valves, plastic 
patches have been inserted in-to the right atrium or suspended between 
the right atrium and right *ventricle in 46 dogs. Plastics used were: 
polyurethane VC (Estane #%CSl842 Goodrich), silastic (mw Co-, 
X-3-0146), Imitted teflon (U.S. Catheter), mrlex (Polyethylene, 
Philips), and collagen on a dacrun skeleton (Ethicon), Throtiosis ap- 
peared where the plastic was in direct contact with the points of 
fixation, sutme lines, or walls of atria or ventricles. Patches of 
smoth mterial, such as silastic, suspended in the#,bloodstream by 
stainless steel (Elgiloy) wires remtied free of throtius, but patches 
of rough material, such as knitted teflon, polyurethane sponge, or 
collagen, were still covered with thrombus even when suspended In the 
bloodstream. Throtii filled in irregularities. Om exposed rough 
surfaces, the amount of throtius was irxvemely related to the apparent 
velocity of the bloodstream. Some thrombus formtion is desirable when 
a plastic is used to close a septal defect, but not when it develops on 
valve leaflets where it is subjected to repeated trauma or rubbing off, 
and leads to growing together of the valve leaflets or to enibolus 
formtion. General heparinieation or administration of fibrinolysin 
(Actase-Orthul reducea the amount of thronlbus formed on teflon patches 
in the atria of dogs. The heparin dose was 3.2 mg of lipohepi&g/ 
q.8 h, subcutaneously, The doses of fibrtiolysin proved to be criticaL 
In each of six dogs 2000 I&g/day for 4 days greatly reduced the amount, 
of thrordbus on the teflon patch, but either more or less fibrinolysltn 
in each of 5 dogs mhamed throtius formtion. 
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FETAL BRAIN OXYGEN, G.A. Misrahy, A. Beran*, J. Spradleya, 
and V. P, Garwood** Deaf&T Research Gbxy,Children% 
Hos$tz, Los Angeles, 

Fetal tissue oxygen in utero was measured polarographically with m- 
‘Siliclad’ coated platinum electrodes during acute and chronic experi- 
ments in cats, rabbits, and guinea pigs. Guinea pig brain oxygen was 
measured continuously during labor and delivery. In the quiescent 
uterus, under physiological conditions, fetal brain oxygen correspon- 
ded closely ( +, 2% ) to maternal brain oxygen, Maternal inhalation 
of pure oxygen or an oxygen- carbon dioxide mixture increased 
maternal and fetal brain oxygen. Maternal inhalation of a low oxygen 
mixture decreased maternal and fetal brain oxygen. Both uterine 
contractions and manually applied pressure to the fetal head selec - 
tively lowered fetal brain oxygen. Intravenous injections of adrenalin, 
apresoline, levophed, pitre s sin and pitocin produced complex changes 
in fetal brain oxygen. Changes in fetal brain oxygen during labor and 
delivery will be described. The relative merits of the %iliclad’ 
coated electrode will be discussed, 

DETERMINATION OF SURFACE TEMPERATURE WITH THERMO- 
COUPLES. G, W, Mofnar, J, C, Rosenbaum, Jr. * and G, B, Millar*. 
U, S. Army Medical Research Laboratory, Fort Knox, Kentucky. 

Mathematical derivation of a formula for the calculation of the true 
surface temperature from a thermocouple measurement i’s difficult be- 
cause: 1) couples are of irregular shape; 2) their area of contact with 
the surface (therefore heat input) is usually increased with increase of 
height; 3) heat transfers from the sides as well as from the endface of 
a couple; 4) the adhesive cement or tape interposes another set of 
thermal properties; 5) air temperature has a gradient (linear within 1 
to 2 mm, ) from surface to ambient. The possibility of derieg an em- 
pirical formula from experimetial data was therefore investigated. 
Ten thermocouples were cemented along the side of a horizontal glass 
model of a finger with uniform heat input. Couple height above surface 
was measured with a gauge graduated to 0.01 mm. Heights ranged 
from 0.20 to 0.88 mm. The steady state temperature differences be- 
tween couples and ambient air were plotted against couple heights. The 
trend was linear with negative slope; r = 0. 950 It seems reasonable to 
consider the Y-intercept to be the true temperature difference between 
surface and ambient air, If so, then for a couple 1 mm. high the error 
of couple temperature is 7.2 C” in still air when the true surface to 

ambient air temperature difference (obtained by extrapolation) is 3X0. 
An added layer of adhesive tape did not change the error, The error 
varies with couple height, surface-to-air gradient, and wind velocity. 
By adding corrections thus determined to measured couple tempera- 
tures, true surface temperatures can be approximated. 
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THE OXYGEN COST OF THE ASCEMIING AND DESCENDING LIHBS OF THE 
VENTRICUMR PRESSURE PULSE. R, G, Monroe (fntr. by J, L, Whittenberger) 
Harvard School of Public Health, Bostm, Mass, 

An isolated heart preparation was devised which permitted the 
determination of nryocardial oxygen consumption whfle the ventricle 
performed work by compressing air. By an electronically operated 
solenoid valve the air compressed by the ventricle could be rapidly 
released and the ventricular pressure pulse repeatedly interrupted at 
a specific point during its cycle. hen the pressure pulse was cut 
off at its peak there was a 10% increase in peak pressure that appeared 
in the subsequent 4-5 beats. When the pressure pulse was cut off at 
various points during its ascent to peak pressure, nsyocardial oxygen 
consumption could be correlated with both the pressure at which it was 
cut off and the area under the cut pressure pulse. When the myocardial 
oxygen consumption of a heart developing a full pressure pulse was 
compared with that of a heart in which the pressure pulse was cut off 
at its peak - and when the peak systolic pressures of the two cmpared 
pulses were equal - then the oxygen consumed by the heart when the 
pulse was cut averaged 91% of that when the pulse was full, These 
results indicate that by the time the pressure pulse has reached its 
peak, myocardial oxygen consumption has been largely determined, and 
that the oxygen cost of the descending limb of the pressure pulse is 
small. 

FibrUlatim can be Q&mad ti the atrfa of the dug Iq a brief bar& 
of repetit5ve electr3sal Btiaaali, but till mt umally persist except 
durbg vagal stiPnr;llation or b&%wion of acetylchollne. It has aim 
bw~ &mwx~that fibfillatlon d-8 XbQt mmtati itself in small fragmmta 
af cmrdizke tiaaue em* u-the addition of very large e4mcentratAons 
ef oa&ylchoUaa, 3[t ha reeemtly been propowcl that a-c&w fib& 
latiunaunsfsts ofrmdom"wand&&'ofrrn~lctrrvns m~Uirdeper&mt 
uamleta, and that the perrUtenc~ of the phenommmn ie a f&&ion of 
the mmber of mch wsvelets. boording to thin mthesfs the mmber 
of waveleta 8hoUl.d be dirmtly mlatedto the mass of th8 tismm, a& 
lmeraely related to the duration of khe refrautury mod. ti horpo- 
the&u ua8 ted& compw large adnlt cattle with maU young mlve8. 
Sa the meal adult cattti electrical 8timU to the atria Mtiated 
audmlar fibrillation whichua8 minttin& in euvera2. a&mal~ for ow 
36hours and, inons, foruvertwomtihs. %mila~remltrwme 
abtti uaw adult hoFae8r The yang calves, with a corres~ly 
smallm atrial ma&da wc)m nmw ebservti to fimate kmger than one 
or two minutes except for a single 3mdnce in which the arr&tl&a 
perbhd for 47 wirmtm* &t&t goat8 and sheep in the 8-e wed&t 
range a8 the caltren tie fatied to exldbit sustaked flbrilhtbn 
mggestiq that the obeemd diffemnea between pang and adult cattle 
lamure ~elya~~iollofat~~masat~ofa~, 
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En 8 BWieB of frws and &lz@ators, evoked unit md gross electri- 
cal responses to peripheral tactile and electric shock stimuli were 
recorded fram the medulla, tectm, thalsms and forebrain. While 
various subcortical weas responded to tactile stimulation, only 
electric shock stimuli applied to the skin or peripheral. nerve trunks 
produced evoked potentials at the surface of the tectum or the 
alligator cortex. With unilateral. recordi% in midbrain and fore- 
brain areas, alternate contralaterti ad ipsilateral stimlation of 
symmetrical peripheral regions produced closely similar responses, 
fndicatu a high degree of r-t-left afferent convergence. At 
specifjte points on the alligator cortex, closely sim5lar evoked 
responses were obtained from contralateral and ipsilateral foreltibs 
and hindlimbs indicating a generalized afferent convergence at the 
cortical level frm the body surface. These restits are consistent 
with the general hypothesis that somatic transmission &ove the 
level of the medulla in lower vertebrates occurs largely, if not 
exclusively, through the forerunner of the msmalian spinothalmic 
system. Fkrthemme, they suggest the hypothesis that positional 
infomation aowing right-left discrimination between symmetric 
somatic areas does not ascend beyond the medulla in amph2bians 
and reptiles. 

VANMOTOR EESPOMSES IN PLAQUES OF PSORMIS AND APPARENTIX -QLVED 
SEaN To RAPID CHANGES OF ENVIEDNMEPJTAL, 7!EMFERATuRE~ Anthony P. Moreci, 
Ph.D., Eugene Fi. Farber, M. D. and Margaret Heinz, M. D. (Intr. by J. 
Garrott Allen, M. D.). It has been reported that a dysfunction of cu- 
taneous blood vessels exists at some distance from visible lesions in 
patients with psoriasis. 'She present study was designed to compare the 
responses of blood vessels in plaques of psoriasis and apparently unin- 
involved skin to rapid changes in environmental temperature. Changes 
in the rate of blood flow in test areas were determined indirectly by 
thermometric means. Measurements in these areas were obtained in se- 
quence at ambient temperatures of 25, 15, 40 and 15 degrees Centigrade. 
At an environmental temperature of 25 degrees Centigrade psoriatic 
plaques were found to be warmer than the surrounding uninvolved skin. 
Following a rapid decrease or increase in ambient temperature, the 
rate of temperature change of plaques was lower than that of the nor- 
mal appearing skin. Results of this investigation indicate that resis- 
tance blood vessels in the apparently uninvolved skin of patients with 
psoriasis respond to environmental temperature changes in a manner 
similar to that of subjects without disease. Qn the other hand, the 
data indicate that resistance blood vessels in plaques of psoriasis 
are chronically dilated and fail to respond normally to a rapid-decrease 
in environmental temperature. The available evidence supports the view 
that pathology of the peripheral circulation in psoriasis is limited to 
the diseased areas. 
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GROWTH RATE OF FLY LARVm DURING EXPOSURE TO 12.25 
CM, MICROWAVE IRRADIATION. William J. Muressi*, Charles C, 
Wunder, Charles J, Imig. Dept. of Physiology, College of Medicine, 
State Univ. of Iowa, Iowa City, Iowa. 

The results support the general concept that the biological effect of 
the irradiation is primarily of a thermal genesis. The larvae of 

Drosophila melanogaster were cultured in specially-adapted chambers 
which held the temperature constant at ‘28%. during the period of ex- 
posure, During the fir st 24 hours of one watt /cm2 irradiation the 
average growth rate of the larvae differed from non-irradiated con- 
trols by t 10&l 1%. This irradiation was of sufficient intensity to 
cause a 50% mortality within a period of 10 minutes when the chamber 
temperature was not prevented from rising above 28OC. At 28OC. 
larvae doubled in size each day exhibiting an exponential growth from 
which growth constants can be obtained and compared. Larvae have 
been exposed to power densities of 0.3 watts/cm’ for as long as 4 
days withuut any significant effects on the growth constants. How- 
ever, preliminary work with increased intensity and duration of ir- 
radiation suggests a possible acceleration of the growth. 

Aphagia and Adfpsia in Rats With ~~a-~&~I~ic Lesions in the Glu- 
bi Pallidi and PaIlido-Fuga1 Fiber sy&ems. P, 3. Masgane (in& by 3.P. 
Quigle& Physfalqy Dept., Univ. M Term, Med. Units, Memphis, Term. 

Palea-stiiatal components, Incltlding certain palMdo-fugal fiber sym 
terns, have been subjected to differmtiative bilateral stereotaxic les- 
ians and full sham procedureab An&mica1 std fes in the rat have shown 
that pallidal efferents (srnsa laticularis and kdicular fascictius) 
p-de, via mllido-MothaEamfc ramifications, the far lateral Qpo- 
thalamic area (L,HJ.) ati subthlamie reghns. Earlier attiles in rats 
mosgane, Fed. PT~c@ 19/W, 1960) have shm the media1 forebrain bun- 

dle not to be a crucial s@,a in the effectuation ti spmtaneous feed- 
iwo Since lateral eothalamic full sham procedures have resulted in 
permanat aphagia and adipsia, Wansversely tiajecttig,fibers of pallid- 
al wigin might well be implicated in the fun&-l organization uf 
these Venters No Dorsal lesfans in the internal dfvisim of the pallid1 
or in the lenticular fasciculi with coraplete sparfng ti the L&A, re- 
sulted in consistently repraducible aphagia and adipsia in rats without 
&her pgtent behavioral deficits, The cwnpotient of these animals mimi- 
cked that of rats in previous studies in demonstrating the phen~ of 
rapid mekabolic deterimation, abbreviated survivzll peribds, and, in fs- 
elated instinces, aphagic “escape Ifi0 Anatarnfcal control showed that anti- 
als with permranent adipsia and aphagia swIMned severe damage to the 
globf pallidi or to caponents of their efferent dispersing systems, 
whereas “escapees ” showed less degeneration in pallid-fugal fibers and 
inatinsive @lidal lesions, It is suggested that the hy@halamic 
“feed tn~ centerti per se may be a nonentIty and that lesians in this area 
merely disjoin direct% relaying ha jectories of pallidal origin, 
These systems, playing some fundamental role in viscera-metabolic and 
autonamic activities, have long been neglected in considering the made 
of operation of pr&omorphic, so-called hypothalmic Qenters% 
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TEMPORAL AND SPATIAL CHARACTERISTICS OF THE PRIM&RY EVMED RZSPONSE IN 
THE SOMM!OSENSORY CORTXX OF CAT, 
T, C, Ruth). 

3. x. Morse* and &. &. Tuwe (intr, by 
Dept. of physiology & Biophysics, Universfty of Washingtan 

School of Med., Seattle, 
Cats were aieethetized with &chloralose and paralyzed with decame- 

thonium bromide. The primary evoked response (PER) from the pericru- 
ciate cortex was recorded by means of silver-ball electrodes and KCl- 
filled micropipettes a8 the central footpad ofb the forepaw was etfmu- 
lated electrically, The latency of PER, meaeured from the shock ar ti- 
fact to the beginning of a deflection (either positive or negative) a 
was studled a8 a joint function of stimulus intensity and recording 
site (both at the pial surface and in depth), 
tfon, PER latency varies 
old to 3 times threshold 

inversely with stimulus intensity from thresh- 
at higher latenciest, no aaitfonal. change in 

latency occurs. The sizi of 
with the recording position, 

At any recording pcsi- 

the latency 
as does the 

change (8 
waveform. 

to 15 msec) 
Along the 

varies 
pos tero- 

lateral border of the cruciate fissure, the PER is positive-negative, 
As the recording electrode is moved radially from this position, PER 
latency increases until a cortical region yielding initially negative 
fEb is reached. Here, PER latency abruptly shortens to a value 1.0 to 
2,5 msec earlier than the earliest initially positive PERi this rela- 
tionship -from threshold to maximum stimulus intensities, Farther 
radially, the latency of the initially negative PER increases and ft:s 
waveform changes from triphasic to diphasic (still initially negative), 
I f  the cortex just behind the cruciate fissure is penetrated, PER lat- 
ency is found to shorten until a depth of about 606 p is reached; there- 
after, a complexity of changes appear. (Suppmted by Grant B 396 and 
PHS-2G260 from the National Institutes of Health, U, S, Department of 
Health, Education and Welfare,) 

RELATI0IJ OF LUNG VOLUME ZISTOEY TO AIRGAY RESISTANCE, Jay A. Nadel 
and Donald F, Tierney. (intr, by J, H, Comroe, Jr,) Cardiovascular 
Research Institute, U. of Calif, Medical Center, San Francisco. 

r?de used the body-plethysmograph to measure the effects of lung vol- 
ume history on airway resistance in two normal subjects after the in- 
halation of substances capable of increasing airway resistance and in 
two patients with obstructive pulmonary emphysema, In normal subjects, 
airway resistance, measured during panting at F.R.C., increased after 
the inhalation of cigarette smoke, So2 (28 p.p.m.) or 65 histamine 
phosphate by aerosol. After a maximal inspiration 2nd relaxation to 
the original lung volume,the airway resistance decreased significantly 
in each case (p<O.Ol), Subsequently, over a period of two,+minutes of 
tidal breathing, the airway resistance gradually increased. Before 
inhalation of tqbronchoconstrictortl substances,there was no significant 
decrease in airway resistance after a matimal inspiration and subse- 
quent relaxed expiration. ye believe that a maximal inspiration tern- 
porarily decreases smooth muscle tone and that this explains the tern- 
porary decrease in airway resistance after a maximal inspiration, In 
two patients with obstructive plllmonary emphysma, the airway resist- 
ance increased significantly (pcO.01) after a maximal inspiration 
and subsequent relaxed expiration and returned to control levels over 
a Deriod of two tinute3 of tidal breathing. We are investigating the 
cause of this, Thus, lung volume history must be considered In the 
measuremfint of airway resistance. Since deep inspiration may tempo- 
rarIly change airway resistance, methods that require a prior deep 
inspiration cannot be expected to give true values for airway resist- 
ance that obtains during normal breathing. 

Supported in part by grants from USPHS (H4029) and Calif. State 
Dept. of Public Health, 
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THE INFLmNCE OF ORAL ADM1NISTFMTION OF 6-METHYL-17-ACETOXYfESTERONE 
ON FOLLICU DEVELOPMENT AND ESTROUS BEHAVIOR IN HEIFERS. J, E, Nellor 
and J, E, Ahrenhold (intr. by W, D, Callings). Michigan State Univ., 
East Lansing, Mich, 

The progestational action of 6-methyl-17-acetoxyprogestexone was 
determined when the compound was administered, as part of the normal 
ration, to mature beef heifer8 at various stages of the estrous cycle, 
Estrus and follicular development were inhibited during a 15 day treat- 
ment period with .6 mg of 6-methyl-lit-acetoxyprogesterone per pound 
body weight daily, by twice-a-day feeding, Estms occurred 5 to 6 day6 
after the end of pxogestational trea&nent in 80% of the heifers, 
Heifers not bred or not conceiving at the controlled estrus returned to 
estrus 21 to 24 days later, The injection of 1500 I,& of equine 
gonadotropfn, 24 hoPr6 after the end of progestational treament did 
not result in multiple ovulations, (Supported in part by a grant frm 
The Upjohn Company, Kakmtazoo, Mich,) 

IN!FRACEZLUIAR RECORDINGS FRm CA!T INFERTOR COLLICULUS. P. G. Nelson 
and S. D, Emkar (intr, by K, Fratl;k). Natl. Inats. of ReaIth, 
Bethesda, Md. md Univ. of Pa, Medical School, Phlltielphia, Pa. 

Resting and spike potentials, and excitatory and inhibitory post- 
synaptic potentia3s have been recoded from cringle neurons in the 
inferior coJliculu8 of cat. EPSPr evoked by cllicka to either ear may 
produce spikes up to 2OmV in amplitude; a hyperpolarlzlng PSP Is 
frequently seen following the spfke discharge. In some cell8 clicks 
elicited =SPs whose magnitudes were different for lpsilaterti and 
contralaterti stimulation. In one cell contraJ.ateraJ, click produced 
an EPSP and lpsilateral. click an IPSP ad In a gtven cdl PSPs some- 
timea showed different latenciea for ipsllaterti and contralateral 
click, It was not uncommoa to see an EPSP rising abruptly from an 
IPSP or vice versa. Conalderable varl&lllty in the PSPs produced by 
equal click stimuli m raometlmes noted, and sometimes malntalned 
tonal stimulation would dlmlnlah or abolish the PSP produced by click. 
The intracellular technique has revealed a greater prevaJ.ence and 
power of inhibitory input to collicular units.than might be suspected 
from other methods of study, 
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KIDNN ON THE EXCREXON OF SULFATE, T, Frederick Nicholson. 
Department of pathological chemistry, UniversItyof Toronto, 
Toronto, tit, 

The first third of the prtimal tube in the left kidney in dogs 
wad dantaged w the infision through the kidrrey of a 7 mg$ solutim 
of patassim dichraanata, The last two thirds of thu proximal tUbId 
were damaged by the infusiun of 1% dl sodi\&ratartrate aIIc1 the distal 
parts of the nephron wezw damgad w the tirograde injsctia of 
0.05$ memuric chloride up the left ureter. Damage to both parts of 
the pmximal tulle m&ted ti incmaaes in sulfate excretion 
indicating that z&fate reabsorptim takes place aloglg the whole of 
the pro-1 se@erat. Damage to the distal aqpent was folloved by 
a ruductim iz~ sulfate excmtim from the damaged kidney of up to 
85%. This sugge&% the possibility that stulfate ia activeu 
excreted w the distal tu&le, as are potassium and phosphate. 

(Supported 'tsy a tit from the National &search Council of Canada). 

SEROTONIN UN DIRECT CORTXCAL RESPONSES. 2. Ochs, H, Booker* and 
M l H . Aprison. W, Univ, Med. School, Indiwolfs, hd. 

Serotonin is present in the cerebral cortex and has been consider- 
ed by some to be a neurohumor. Although only a small amount crosses 
the blood-brain barrier when injected systemically (Costa & Aprison), 
it has been shown to change behavior and to dfminish the transcallosal 
cortical response when injected via the carotid artery (Marrazzi), 
Because of the possibility that systemic administration could affect 
resnonses through secondaq effects, topical application to the ex- 
posed cerebral cortex was investigated. Negative wave direct cortical. 
responses (DCRQ) wer8 elicited from two sites on the eposed cor- 
tices so that the effect of serotonin on the sttiulated or the re- 
cording site could be studied. Serototi (O.$l.$) placed on the 
recording site in cats and in rabbits greatly diminished or el2mir+ 
ated the DCVs. A featme of the dtiinution was the prolonged ef- 
fect; r-ecovery took at Least 30 min. ad in some cases did nut re- 
turn in over I hour. Serotonin also dtiished tie DCR when placed 
on the stimtiated site; recovery occurred in approtimately lo-20 
minutes after removal and wash. Apical detirites are believed to be 
electrically excited to give the DCR (Ochs & Booked) and the results 
indicate a generalized membrane effect of serotonin on apical den- 
drites of pnamidal cells. This conclusion is in accord with the 
report that serotonin has a direct action on neurons in cell culture 
(Geiger). 
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We have pmviously report& (Circ, Res. 8:57, l.960) that infuaiona 
of l@ s01uti0As of IIS, N&l+, and If@+ saXa into the dog bra&M. ar- 
tery cat188 activ8 limb mteriohr dilatatfon, whereas Ca++ mU+s c8use 
artesiolar constrkt~on. 1-t has been suggested (dp.~.physi& 197t953, 
vsy) Wmt 8ume changes ubaemed may be due to aolutlon hypertmkity 
rather than specific ion effects. This study,utiliziagp~ous t8ch- 
niques, was undertaken to separate specific ion effects from thus9 of 
totiety, A total of 111 intraartefial infusions wme made in 29 dogs, 
Isotonic KC1 a& CaCl2 cormistently deweased md fncraased, reapec- 
ti7?8u, limb am&l1 vessel rasistanc0. Isototic NaCI had no effect at 
similar infusfon rates, but did not si@ficantIy change semm [w]. 
Infusions of hypertonic solutions of KClproduced 3 thea the dwrease 
in smaU vessel resistance produced by swtily hypertotic solutions of 
dextrose, whereas C&X, at equal hypertoticity definitely ticreased re- 
sistame. Hypertotic sol.utium of N&l4 NazSQ4 and NatBP04, infused to 
equally increase Umb venous serum [Na ] irmspective of tmicity, e- 
vok& different d8Cr8amS in w va53C~br reSiStmCe, PafaUeXiIlg to- 

ticity, Equally hypertotic iz&xsions of dextrose, NazSO4, and NaCl, 
irrespective of amoti of Na+ supplied, evoked 8qual decrease8 in ti 
Vessel r8SiSt&lCe, Lhib venous 80rm [N&+1 was lowered appPoAmately 
23% by rapid infusions of isototic deortsose and evoked decreases in 
mmuvessel resistance equal to those of corrtrol. isotonic NaCl i&l- 
8iOns l These studies tidicate that acute imreases in liAlb serum [S] 
and [Ca++ ] wLthi23 phye20tiaCal range8 have specific pmipheral m&ill 
vessel df7ntating axld constricting effects independent of tonicity, but 
8tlgg0st that, Aa contrast, NE? may have little or no hdependent 
effect. 

USE OF AEROSOLS TO SPARAD FACTORS INFLUENCING IMTRAPUIHONARY MIXING 
OF GASFS. E. D. Palmes and Arnold J. &miner . Inst, of Indust. 
Med., New York University Medical Center, New York, N. P. 

Intrapulmonary mixing of gases is accomplished by a combination of. 
molecular diffusion and mechanical blending of the inspired gas with 
the functional residual gas. Use of a very poorly diffusing gas 
would permit the measurement of the latter factor with very little 
contribution by the former. A triphenylphosphate aerosol made up of 
0,s micron diameter particles behaves like such-a gas. It has an 
estimated "diffusion constant" approximately 10 4-lOcb that of gases. 
The transfer of this aerosol from tidal to expiratory reserve air is 
thus considered to be an index of the mechanical blending component. 
To determine this index an apparatus for rapid measurement of the 
quantity of aerosol in the reserve air as well as that lost from the 
tidal air 'has been developed. It has been used on 30 normal sub 
jects in single breath experiments at tidal volumes of 1200 and 500 
ml with the forced exhalation of an additional 900 ml at the end of 
each breath. The tidal portion of the breath is inhaled from and 
exhaled into one container and the additional 900 ml is exhaled into 
a second container; the aerosol content of each container is then 
determined. Present results indicate that there is good breath to 
breath consistency in individuals and the results on the same sub- 
ject are reproducible fram day to day. The results are consistent 
with the existence of a normal distribution of mechanical mixing 
abilities in the group measured. 

This investigation was supported in part by PHS Research Grant, 
RG 5587. 
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SIMULATION As A MEANS OF STUDY OF REFLEX PHENOMENA. 
r;Loyd D, Partridge. Yale University School of Med. @ntr. by D.L. 
KEhe) When a system is composed of several parts, each of which 
ha;s been well studied it stiU is possible that the effect of the 
individual parts on the whole system might not be clear. For ex- 
ample the stretch reflex which has been long studied is composed of a 
receptor whose response to stretch is well knbwn, the extensively 
srtudied monosynaptic reflex, and muscle the response of which to 
nerve activity is one of the oldest topics of physiological study. The 
difficulty of altering independently such factors as receptor adapt- 
ation, muscle wave s ummation, or reflex sensitivity leaves us with 
relatively little knowledge of how these individual factors contribute 
to the response of the total system. Electronic simulation techniques 
provide us with the means of building models of the responses of as 
many of the individual parts of the reflex as we choose to study. 
Interconnection of the proper parts provides a model of any hype- 
thetical reflex composition and this model can be tested against known 
animal responses. By this modeling method we have demon&rated 
that in the usually conceived stretch reflex, adaptation is essential 
for stable operation, wave summa tion in the muscle tends to cancel 
the adaptation effect and the frequency of a tremor generated by the 
stretch reflex is not set by the conduction delay of the reflex, This 
method has proven quite profitable as a means of testing hypotheses 
but like any other method of analysis can not correct for invalid 
assumptions . supported USPHS grant B-2355. 

PRELIMINARY STUDIES ON PROPERTIES OF THE INHIBITORY FACTOR IN EIUMAN 
GASTRIC JUICE. Lorraine Peissner and Jordan Tang (intr. by Stewart 
Wolf) l Psychosomatic and rJeuromuscular Section, Oklahoma Medical 
Research Institute, Oklahoma City, Oklahoma. 

The activfty of the gastric secretion inhibItor was established by 
a dose-response study carried out by a modification of the Shay rat 
technique. Volume of secretion was used as an end point. Rats injected 
with 4 mg of dialyzed, lyophilized gastric juice pooled from healthy 
subjects and dissolved in normal saline secreted 87% less gastric juice 
than did the control group; those receiving 2 mg secreted 73% less than 
control rats, and those injected with 1 mg secreted 58% of control 
values. Precipitation with 66% acetone did not destroy the inhibitory 
activfty. Activity was likewise retainhd by precipitation with 66% 
aTtlmonium sulphate, However, no purification was achieved by fractfon- 
atfon with different concentrations of either acetone or annnonium 
sulphate. Gastric juice subjected to 309min. boiling or to trypsin 
digestion also retained its inhibitory property undiminished, When the 
material was treated with charcoal, the inhibitory activity remained in 
solution. Treatment with 10% hydrogen peroxide for 20 minutes at @C 
resulted in a decrease in inhibitory activity of about 50%. 
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CORRELATION OF THE OXYTOCIC ACTIVITY OF THE PlTUlTARY OF SCYLIORHINUS 
CAMCULUS WITH ENVIRONMENTAL CONDlTlONS AND SECTION OF THE PRE-OFWCO- 
HYPOPHYSEAL TRACT. A.&Perks and M.HJ.Dodd (Mr. by A.&Otis). Dept. 
of Physlol ,,Collaf Med.,lJniv. ot hlorida, Gainesville and Gatty Ma- 
rine Laboratory,Untv. of St. Andrews, Scotland. 

following the demonstration of an oxytocin-like principle in the 
elasmobranch neurohypophysis. attempts w&e made to correlate the level 
of oxytocic activity of the neuroint&medIate lobe of Scyl iorhinus 
caniculus with asphyxia and trauma, with fmnersion tn hypertonic solu- 
tions, and with &&Son of the pre-optico-hypophyseal tract. 
acetic acid extracts of acetone dried neurolntermediate lobes were as- 
sayed on the isolated rat uterus. Nelther expertmental asphyxiation 
no; trauma during capture resulted in depletion of oxytocic activity. 
Immersion bf a&als for up to 7 hours in oxygenated sea water enriched 
to 5% or l@k NaCl failed to result in consistent depletion. 
of the pre-opt i co-hypophy #seal trac t appea red to resul t In app raximately 
95% depletion by 3 weeks after ope rat ion. Trac t-sect ioned an hdS 

maintained for i0 weeks were the only elasmobranchs found to be devoid 

Section 

of detectable activity. Control, sal tne-fnmersed, and asphyxiated 
animals showed a rough inverse relationship between the dry-weight of 
the neurointermediate lobe and oxytocic actfvity in m*u./mg acetone 
dried powder; tract-sectioned animals did not conform to this general 
relationship. It appears that asphyxia and severe conditions of cap- 
ture do not- decrease- the oxytocic- activity In the neurointermediate 
lobe (in contrast to itstresstt effects in mammals) but that the activity 
is dependent on an Intact pre-optico-hypophyseal tract, thus corre- 
lating the pharmacologically demonstrable activity wtth the neuro- 
hypophyseal system. (Supported by Nuffield Foundation.) 

DISCHAIGE OF FLEXOR MUTOKWRONS TO GRADED CUTANEOUS AND MUSCLE NE3WE 
VOIrLEYS l Edward R, Perl, Dept* of Physiolow, univ. of Utah, Salt L&e 
city 12, Utah. 

The response of individual biceps femoris posterior and semitendin- 
osus @ST) motoneurons to graded volleys in BST nerve, sural nerve (S), 
and deep peroneal (DP) or triceps surae (TS) nerves has been studied 
in unanesthetized, decapitate cats. Estimated probability of response 
(firing index or Fi) was detextined by record.i~g from filaments 
Isolated by ventral root dissection. The cells studied had mono- 
synaptic firing indices to ~zxtinal Group I BST volleys ranging from 
100 to 0 (the latter units were included in the BST *#pool if mono- 
synaptic discharge occurred during the course of post-tetanic potent- 
iation of BST nerve). Those motoneurons which discharged monosynaptic- 
ally with a high firing index to s&l Group 1 BST volleys, responded 
wit'n polysynaptic timing, also with a high Fi, to relatively smll 
volleys in S and Group II volleys in TS or DP, Such motoneurons 
frequently discharged repetitively to large volleys in BST, S, TS or 
DP with as many as 4 - 5 impulses occurring at intervals of 3 to 8 
msec c On the other hand, BST motoneurons with a low monosynaptic Fi 
discharged only to larger volleys containing s~zall af'ferent fibers in 
S or TS nerves and rarely discharged repetitively. Many of the cells 
studied were "spontaneously" active; such actWity being greatest in 
cells with the lowest threshold to evoked activity. It is concluded 
that in this pool of motoneurons, monosynaptic and polysynaptic excit- 
ability are highly correl,a"Ged functions. 
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!lBE BETECT OF IJJNG SIZE ON m&WY CIEWUTTON DI VIII& S, Permutt,* 
B, BromberRer-Barnes, md He N, B-8.* Div. of RGex and Laborstos- 
iss, National Jewish Hospital, a& Dept. of Physiology, Unlle. of Cola- 
rado sao01 of Me&, PmWer. 

The effect of fncmwing the size of the lugn on puhomp vasoular 
msfstance in yivo has been difffmlt to interpret due to the complica- 
tu effeCteO=OIlS ret-a Of changW fn intlF~p~@ti pr88SW and 
puUonary stretch reflexm, In an attempt k+o determine the effects of 
increasix the size of the 1~s per e on pulmon~ vaeoular resin- 
tame, exparlmnts me- carrlti out 011 closed-chest, amsthetized dogs 
in whloh the size of the Lunga w detetined by transpuUoaar*g pressure 
oould be varied Independently of lntrapleural pressure by usi% co&f- 
nations of vary- expiratory preasuma and counterpremme~ to ths 
thorax, ID additfon, venous return wa8 varied independently by imr- 
eaeing or deW8-ing the blood Alma, at con&a& tranaputiaary 
preaaure, cardiac output fell and puzmOnasy Paaculas re818tance fncr- 
eamd w fntraplml pressure wa8 mreas0a. Whm trmmpulmnary 
pressure at 0M explratlon was changed from approxmtely 15 mm Eg to 
5 mtil Hg by applying counterpressure to the thora,there wa8 an Increase 
in cardiac output and a fall in p-nary oarsmlar resfatance men 
thou& intrapleural pressure ~0~18 considerably, At constant intra- 
pleural pressure, pulmonary vascular resistance lne3maeed as tram- 
pulmonary pressure increased. At constani; lntrapleural and transpul- 
moaary pX'808U+ incremlng the blood volume caused an increase in 
emIiac output and a fall In pulmonary vascular resistance. It Is 
ConCludti that lmrea8ing the size of the 1~s ~811888 an tierease in 
pulmonary vascular resistance, but that this effect uan be modified by 
changes U v6nous return. 
(Supported in part by U,S.P,H,S, Grmt No. H-4655) 

FATTY ACID SYNTHESIS FROM GLUCOSE-Cl4 IN HIBERNATORS AND NON- 
HIBEENATORS DURING ACUTE HYPOTHEK!<IA, W: S, Platner and J, L. 
Shields*. University of Flissouri School of xedicine, Colmbfa, MO, 

A low R.Q. in hypothermic animals has implied lipid utilization, 
(Finney, T)workin and Cassidy; Horvath; Benedict and Lee.) The source 
of lipid has not been defined. The present study was designed to 
detemine the synthesis rate of total fatt acids (TEA) as reflected 
in serum and liver from injected glucose-C 4. 1 Rats and hamsters were 
anesthetized with pentobarbital (40 mg/Rg) and exposed to cold until 
the rectal temperature reached 15°C l The animals were subsequently 
maintained at this temperature for 60 minutes. All animals were 
previously fasted for 18 hours, At the beginning of the 60 anute 
period glucose-l-Cl4 was injected 1.P. TFA concentration and 
specific activity of the TFA was determined in serum and liver. 
Results indicate that TFA increased in both tissues of the rat but 
that syrithesis from carbohydrate was not increased. From these data 
it was concluded that the hyperlipemic response to hypothermia re- 
sulted from mobilization of lipids from sources other than glucose, 
The most likely source would be fat depots, Comparative studies of 
these parameters in the turtle are in progress, 
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ETHIOEJm DURING PREGNANCY: SELECTm ACTION ON FETUSES, W .R. Prof fit* 
and L, E. Edwards, Medical College of Virginia, Richmond, Va. 

Previous investigators have reported much fetal death but little 
apparent effect on surviving fetuses when ethfonine is administered 
during pregnancy; it was felt that perhaps a more complete histologi- 
cal-hfstochemical examination of the fetuses would reveal previously 
unnoticed effects. Seven female Wistar rats were injected fntraper- 
itoneally with 50 mg./day dl-ethioninb on the llth-14th days of preg- 
nancy; eight were fed 0.5% ethionine ad libitum in the dfet frm the 
8th-15th day, consuming an average of 240 mg. total; eight sewed as 
untreated controls. Fetuses were removed by Caesaerian section at 
term; pancreas and liver were taken for freeze-substitution, and the 
palate was removed and formalin-fixed. In the experimental group, 
73 viable young and 23 dead and partially resorbed fetuses were found 
at section; it was evident that other fetuses had died early and been 
completely resorbed. No gross defects were noted in either the young 
from the 15 treated mothers OT in the controls, though the average 
number of live births per litter in the ethionine group (4.9) is con- 
siderably below normal, confirming the earlier reports. Histologic 
examination of the pancreas of the surviving fetuses revealed occa- 
sional slight cytoplasmic loss in the acinar cells, but in all cases 
the DM& reaction for zymogen granules was heavily positive. Minimum 
liver damage was noted, and serial drectionfng of eleven palates failed 
to reveal evidence of interference with palate closure. The selective 
action of ethionine in causing fetal deaths seems the more remarkable 
in vtew of the few effects of the drug found in the surviving and 
apparently normal fetuses. 

mFECT c[F THEMPUTIC DOSES QF PSYCHOTROPIC DRUGS ON CWNICAL 
SYMPTCPlATOLOGY AM) URINARP AMINES. G. R, Pscheidt, p. W Brunt* and 

J E, Btiich. State Research Hospital, Galesburg, Ill&is. 
Previous studies of ours have related the urinary excretion of 

Indole compounds to changes in the mentil condition of schisophrenic 
patients. Thia report cuncerns an additional six mental patienta 
given therqutic doses of rassrpine (4 mg/day) and isocarboxaaid 
(30 ddar> 1 either sin&y or ixr comb&nation. They were kept oz1 a 
constint protuin diet and given daily emmimtions irmluding psychi- 
atric interviews zulil various physiological parametQrs were evaluated, 
Zhu 24 hr. urine apcimens were collected and analyzed for total. 
catuchol amfnss, tryptamine md +hydroxyindolsacstid acid, The six 
patients were chosen with rasps&to their clinical symptomatologp, 
There were two well adjusted mental dafective patients without signs 
of BIlxiety, two schizophrenics with marked signs of mxiety, and two 
schizophrenics free of anxiety st&es but whose psychorses became 
easily activated if not controled by tranquilizing drugs. Mfferencas 
in the cUnica1 symptomtology were reflect& in the biochemkal 
f  indfngs a There was association of increased catechol amine excretion 
with anxiety states, with or without accompanying activation of 
psychotic stitea, In confirmation of our previous findings an 
activation of psychosis in two ptients was preceded and paraUad @ 
an increased uriq output of +hydmxyindoleacetic acid. 
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ACTIVATION OF PROTHROMBIM TO THRUMBIN-E AND THROMBIN-C 
WITH PROTEINASES. Geraldine M. Purcell *and Markon I. Barnhart. Dept. 
of Physiology and Pharmacology. Vkyne State University, Detroit, Michigan. 

Prothrombin activates to yield thrombin under a wide variety of conditions. 
The purpose of this study was to follow the activity of proteinase developed 
thrombin from its affinity for the two substrates fibrinogen and TAMe. Accor- 
dingly thrombin ratios of clotting to esterase activity, (C/E) were determined for 
prothrombin activation by trypsin, papain and cathepsin B. Trypsin activated 
purified prothrombin in 50% glycerol solution to varying extents dependent upon 
the concentration of trypsin and the pH of the incubation mix. A C/E ratio of 
one was obtained when trypsin. was present without activators or stabilizers. In 
this case 60% of the initia1 prothrombin activity was converted to clotting 
thrumbin Over a period of three hours. Under these conditions the thrombin had 
a comparable affinity for TAMe. C/E ratios less than one were produced by 
trypsin when cysteine and CaCl2 were present and pH varied from 5-8. Papain 
with cysteine produced small amounts of thrombin esterase, Using quantities of 
papain from 7-14O’Y clotting thrombin was not detected during incubation al- 
though prothrombin activity was lost rapidly. Cathepsin B was studied over the 
pH range 3.6-8 and did not activate prothrombin to clotting thrombin, However, 
smal t amounts of esterase thrombin formed accounting for about 5% of the initial 
activity. Similar results were obtained when cysteine and CaCl2 were present 
with cathepsin B, Cathepsin B partially activates prothrombin to a derivative(s) 
which can once again yield prothrombin activity under appropriate conditions. 
(Supported by USPHS Grant H-3447 NIH) 

A THF.URETICAL ANALYSIS OF THE EFFECT OF UREA EXCRETION ON THE RENAL 
CONCENTRATTMG MECHANISM IN RATS. Edward P. Radford, Jr. Harvard 
School of Public Health, Boston, Mass. 

&cording to present views, under maximum ADH stimulatton urine 
equilibrated with hypertonic papillary interstitial concentration. 
With increasing solute excretion rate (LosM) produced by a variety o 
solutes emept urea, urine volume (V) may be expressed most simply a 

ia 

f 
.s : 

LQSM 
V= 

Qx3M (1 + Q~osm) 

where DOSM is the osmolality of the distal tubular fluid as it enters 
the concentrating process, Q is a function of (a) the active solute 
transfer rate from tubules to interstitial space, (b) counter-current 
flow of blood and tubular fluid in the medulla, and (c) the rate of 
passive transfer of urea from collecting ducts to papilla. At a 
constant rate of urea exlcretion, Q appears to be constant in rats, 
When different ratios of urea to non-urea solutes were fed to rats, 
changes in Q observed cannot be explained solely by alterations of 
passive urea transfer. Thus urea emretion may modify urine concen- 
tration by altering renal hemadynamics, or because it is an actively 
transported solute in the papillary counter-current mechanisma 
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DmARY SOAPS AND TRIGLYCERIDES IN THE DOG. Alfred J. 
Job D, Sigurdmn (intr. by B. B. Ross). 
of Oregon MacHcal School, F4mtlandc 

The-present study was undertaken to provide mre infomation on the 
mechanism of action of bile as it relates ti the lyraphatic transport of 
absortid lipids. %wen4ay fecal balance studies in 12 normal mongrel 
dogs revealed that 94% of both triobin and sodium olaate were absorbed 
wh& fed at rates ranging mm 22 ti 69 grams pm day. Depriving these 
same animak of bile reduced the absorption to bT$ in the case of tri- 
olein and 57% in the case of sodium oleate. fn a second group of 10 
normal dogs 90% of fed triolein and 8& of fed sodium oleate were re- 
covered from the thoracic duct aa ltiph lipid. In a third group of 
6 biliaxy fistula dogs only 8$ of fed triolein uas recovered in lymph 
compared to 40% Of fed sodium ohate, Restllta indicate that in the 
absence of bile both triolein and sodium oleate are absorbed in signi- 
ficant quantities, but oily In the case of fed sodium Oleate do signi- 
ficant quantities of the absortid lipid appear in the lynrph, 

SPECIFIC RESfSTIVITY OF CEREBRAL CORTEX, 
Will*. Dept. 

L. &. Ranck, Jr. and W,. 5. 
of Physiology & Biophysfcs, University of Washington 

School of Medicine, Seattle, 
Nonstimulating current pulses were passed through the cortex of the 

rabbit with an electrode assembly which was 1 cm i~diameter and con- 
tained a guard system to reduce current divergence. The voltage grad- 
ient perpendicular to the cortical surface was measured at 100 p inter- 
vals by a differential double microelectrode with a vertical tip dis- 
placement of 0.25 to 0.85 111111. No significant change in voltage gradient 
was observed throughout the depth of the cortex. At the level of the 
white matter the voltage gradient increased two to four times, even 
though current divergence could have occurred at this depth. The volt- 
age gradient per unit applied cqrent was converted to specific resis- 
t fvf ty by comparing the values lfor the cortex with measurements of solu- 
tions of known resistivity, The mean specific resistivity of five 
measurefnents on three rabbits was 480 ohm-cm (range 350 to 630). If it 
is assumed that 5% of the cortex is blood, the resistivity of the non- 
vascular cortex fs 630 ohm-cm, This value is consistent with a hypoth- 
esis that the applied current flows entirely in the extracellular space, 
which is 10% of the cortical volume. (Supported by grants 284082,B752, 
2B-5289, 8395 and B396 from the National Institutes of Health,) 
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CANNULA IXPEDANCE TO PULSATILE FLOW. James E. Randall. Dept. of 
Physiology and Pharmacology, University of Missouri, Columbia, MO, 

The Navier-Stokes hydrodynamic equation has been evaluated using 
Womersley’s tabulations for the flow of blood in rigid tubing of the 
sizes used in cannulating the peripheral arteries for flow measure- 
merits. These evaluations are in the form of a ratio of sinusoidal 
pressure to sinusoidal flow as a function of the frequency of the 
fluctuations, representing the impedance tg sinusoidal pulsatile flow, 
At the frequencies present in the periphertil $ulse this pulsatile 
impedance of a cannula can be as much as three times the opposition 
to steady flow, with the pressure leading the flow by about 60’. The 
low-pass hydraulic filter action of a length of this tubing attenuates 
the flow pulse to a greater extent than it ‘attenuates the mean flow 
and may account for the lack of ~XI observed back-flow in many direct- 
cannulation preparations. Knowledge of the exact dynamic character 
of these cannulae muld pemit one to correct for their presence. 
(This investigation was supported by U .S .P .H .S. Grant ~-2464 from the 
National Institutes of Health.) 

ATRIAL DYNAMICS DURING CYMPATHETIC CARDIAC NBRVE STIMULA- 
TION. Walter C, RandalA and Richard Ulmer”, Dept. Physio- 
logy, Stritch School of Med. and Graduate School of Loyola 
Univ., Chicago. 

The influence of the sympathetic cardiac nerves on ven- 
tricular dynamics has been described in considerable detail, 
and myocardial excitability, conductivity and contractility 
shown to be significantly increased during stellate stimu- 
lation. A more complete analysis of myocardial activity re- 
quires that pressures be recorded from all four chambers of 
the heart during these stimulation experiments. The ampli- 
tude of atria1 contractions increases concurrently with 
ventricular contractions under these circumstandes, thus 
establishing atria1 augmentation as an important corollary 
of ventricular augmentation. However, due to a concomitant 
decline in atria1 diastolic pressure, mean atria1 pressure 
may decrease and thus establish a steeper gradient from 
veins to atria1 chamber, Augmentation of atria1 contraction 
was more prominent in the right atrium whereas declining 
mean pressure was more pronounced in the left atrium The 
possibility that increased amplitude of pressure waves in 
the atria was due to back pressure (related to more forct- 
ful eversion of the A-V valves) induced by profound ventri- 
cular augmentation was ruled out by the following observa- 
tions: bath electrical and mechanical activity in the 
atria preceded that in the ventricle and direct recordings 
from atria1 force gages conclusively demonstrated increased 
force of contraction by these chambers. 
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INTESTINAL TISSUE BLOOD PLOW IN DOGS IN EXPERIMENTAL SHOCK DUB TO HEM- 
ORRHAGE, ENDOTOXIN AND EPINEPHRINE INFUSION, R. R. Rayner*, L. D, 
MacZRan and E. Grim. Ancker Hospital, St. Paul, mnn. and Unzof 
Minnesota, Minneapolis, Minn. 

Isolated loops of ileum from control animals and the three experl- 
mental groups were perfused at 135 mm@. with blood containing approxi- 
mately 2$ deuterium oxide. Total venous outflow was measured, Samples 
of the component tissues, mucosa, subm‘uco'sa, muscularis, and mesentery 
of the intestine were collected and analyzed for D20. Blood flow to 
each of the component tissues was calculated on the basis of the assum- 
ptfon that distribution of the D20 was blood flow limited, In the dogs 
subjected to lethal hemorrhagic shock ‘and retransfusion, both the total 
and individual tissue blood flows were identical to those for the con- 
trols l In the dogs given a lethal dose of endotoxin, the total flow 
was unchanged but the mucosal flow was reduced to about 50% of control. 
In dogs receiving an epfnephrine Infusion of 16 to 17 microgram&g./ 
mln for 2 hours, the total flow was unchanged but the mucosal flow was 
increased to about 140% of controls. Two sub-groups of dogs submitted 
to endotoxln shock were pretreated, one with hydrocortlsone and the 
other with dibenzyline, The marked reduction in mucosal flow seen in 
dogs receiving endotoxin alone was prevented by hydrocortisone. This 
reduction was not prevented by a vasodilator (Dlbenzyllne), 

BLOOD EXOW AND BLOOD PRESSURE RELATIONSHIPS IN THE NUN- 
ISOLATED MANDIBULAR ARTERY OF DOGS, David R, Redden*, 
Jack G, Bishop, James L. Matthews*, and Homer L, Dorman*, 
Department of Physiology, Baylor University College of 
Dentistry, Dallas, Texas. 

The pressure-flow relationships in the mandibular artery 
of 14 mongrel dogs were determined using the perfusion 
technique. The dogs were anaesthetized with sodium pento- 
barbital, 33 mg./kg,, and the blood was rendered noncoagu- 
able with herapin, 5 mg./kg. Press-e was recorded by the 
use of a Statham P-23AA strain gauge, Brush amplifier, and 
ink writing recorder. The back-pressure effect on the 
shape and position of the pressure-flow curve was deter- 
mined. The resulting curves, with and without back-pressure 
were cuncave to the flow axis. Critical closing pressures 
(CCP) of this vascular bed were determined by extrapolation 
of pressure-flow curves and by recording the point of sta- 
bilization of asystolic gradients. The mean CCP were found 
to range from 3.0 to 8.6 mm. Hg* and appear to be a direct 
function of the perfusion pressure, Thorotrast injections 
at increasing perfusion pressures indicated that there were 
anastomoses of the left and right mandibular arteries, 
These anastomoses occurred across the symphysis as well as 
with other arteries which entered the lingual side of the 
mandible. 
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T-1824 DISAPPIZARANCE CURVES WITH SUCCESSIVE DYF, INJECTIONS IN NORMOVO- 
LElMIC DOGS. J, W, Remington and C. H, Baker, Dept. of Physiology, 
Medical College of Georgia, Augusta. 

We have shown that repeated-injections of T=1824 in the same dog 
give plasma volumes successively greater than the initial. Inspection 
of the dye disappearance curves suggests 3 factors which might be in- 
volved. 1) A steady logarithmic decline in concentration has proven 
the exception rather than the rule, Transient concentration changes 
at inconsistent times during the 70 min. sampling period, unrelated to 
plasma specific gravity changes, make the determination of a best fit 
slope a subjective affair. Such fluctuations are seen with either 
morphine-sodium pentobarbital or sodium barbital, anesthesia, or in 
unanesthetized dogs. They are as common with successive injections as 
tith the first. The deviations are also seen in dogs given 20 mg./kg, 
Dibenamine. 2) When the spectrophotometer is nulled against a blank 
sample containing dye prior to a new dye injection, Le. subtracting 
a constant dye concentration, the succeeding disappearance slope is 
steeper. This is due to continued disappearance of residual dye as 
well as that newly injected. Reading all samples against a blti 
standard corrects in most part this steepening, but the error in 
plasma volume estimation is no better for one technique than the other. 
3) The overestimation of plasma volumes with successive injections 
seems to ILe mostly on the finding that'the dye concentration at 10 
min. after injection, and thus for the whole recorded disappearance 
curve, was less than that expected. (Supported by USPHS grant H-4573)o 

TECHNIQUE F0R REPEATm CORRELATION OF EKG AND CENTRAL PULSE 
PRESSURE WAVES. Ernest Retzlaff, Joan Fontaine, Henry Besch 
(Intr. by C, 33. Leake) Columbus Psych. Inst., Cok., 6hio 

Correlation of nervous system function and cardio- 
vascular system change as a function of aging i'n the albino 
rat is highly dependent upon a suitable technique fur the 
direct measurement of the blood pressure wave form frum an 
artery of suitable size in the non-anesthetized animals. 
Preliminary results of studies utilizing two techniques by 
which the aortic pulse wave is recorded indicate that 
despite certain obvious alterations caused by the surgical 
procedure, a reliable index of cardiac function may be 
obtained. The methods used include: 1) "T" cannulae of 
thinwall stainless steel 18 gage tubing, pemnanently 
inserted into the abdominal aorta; 2) cannulation of renal 
artery w2th PE 160 polyethylene tubing, following uni- 
lateral nephrectomy. Analysis of the pulse wave obtained 
by use of these two methods indicates that either is suit- 
able for chronic studies over a period of many months. 
Correlation of the EKG, both before and after surgery, with 
the recorded pulse wave indicates that the animal has 
suffered little physiological damage either by the slight 
narrowing of the aortic lumen when the first method is 
used, or by the loss of one kidney when the second method 
is employed. Experience indicates that either one of 
these methods gives reliable data in correlation of EKG 
and central pulse pressure waves. 
Supported in part by NIH Grant l-13084. 
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THE EFFECT OF THE PERKARDIUM OH VEHTRICULAR TRANSMURAL PRESSURE. 
E, A. Rhode*, H, Kines* and J. P. Halt. Heart I&oratory, Univ. of 
Louisville. 

Xn anesthetized open-chest and closed-chest dogs subjected to 
plethora and hemorrhage, pressures were measured simultsneously in the 
right atrium, right ventricle, left ventricle, pleural and pericardial 
spaces. Right and left ventricular transmural pressure is the 
difference between intraventricular prssqure and the pressure in the 
pericardial space. An elevation of ventricular end-diastolic pressure 
above approxtitely 1 mn. Hg. was associated with a nearly equal 
elevation in pericardirl pressure at the end of diastole and a rise 
but to a lesser degree in pericardial,pressure at the end of systole. 
The ventricular transmural pressure at the end of diautole has I value 
no lgOre than 2 or 3 mn. H&. under al1 except the wst abnormal 
cixcuwt8nces c The practice of defining O1effective'@ ventricular end- 
diastolic pressure as the difference between ventricular and fntra- 
pleural pressure gives erroneous results when ventricular end- 
diaotolic pressure is elevated above a few glum. ff8. in an animal with 
an intact pericardium. When ventricular end-diastolic pressure is 
elevated the measured ventricular end-systolic pressure, as a measure 
of the pressure developed by macular contraction, is in error 
because the pericardtal pressure is elevated. This error may be 
relatively large for the right ventricle and is relatively small for 
the left ventricle. (Supported by USPHS Grants #1534 and 92075; 
The KY., Louisville and Jeffsrson County Heart Assns,) 

OBSERVATIONS ON THALAMC-CORTICAL RECRUITING IN CHRONIC RABBIT, CAT AND 
MONKEY. Franc0 Rinaldi (intr, by R. R, Richards). Abbott Laboratories, -- 
North Chicago, fllinois. 

The characteristics of recruiting cort%cal responses evoked by low- 
frequency stimulation of intralaminar and midline thalamic nuclei have 
been studied in animals with implanted sttmulating and recording elec- 
trodes. The animals were freely moving (cats and rabbits) or mechani- 
cally restrafned (rabbits); monkeys were studied in the usual movement- 
1 imit ing chair. Waveform, latency of the main negative component, cor- 
tical distribution, threshold, occurrence of repeated cycles of waxfng 
and wantng (recruiting-derecxufting) upon prolonged stimulation are the 
parameters which were considered in relation to the varying spontaneous 
behavforal state and cortical elecFrfca1 activity and to'the site of 
thalamic stimulation. Spontaneous sleep with %pindlingl' EEG facili- 
tates recruiting because it lowers the threshold even by 100'Z compara- 
tively to the alert state, causes enlargement of the area of cortical 
distribution including fntroduction or enhancement of bilateralfty, and 
facilitates the repetitton of waxing and waning upon prolonged stimula- 
tion. Waveform and latency are mainly related to the site of thalarnic 
stimulation. As the recruiting response waxes and wanes its latency 
changes very little in cat and monkey. In the rabbit the latency of 
each response progressively increases with the size of it and converse- 
ly shortens as the response wanes. This latency variation is of the 
order of 10 msec, In the rabbit the recruiting-derecruiting cycle re- 
peats regularly upon sustained stimulation with the rather fixed 
periodicity of 3.0-3.5 seconds when the spontaneous EEG exhibits 
"spindling" activity. In cat and monkey recruiting from stimulation of 
the N. centrum medianum prolonged for long periods often induces be- 
havioral and EEG sleep which outlasts the stimulation. 
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FLUE PRESSURE,BLCDD FLOW AND SOUNDS IN VMSELS CONNECTED BY INRULWW& 
AL mPLANTATIW OF A CUT ARTWZY WID AN ARTERY OR VEIN, A SIMPLE METHOD 
OF ANASIWQSIS ml3 USE IN DIShSTHiS. Joseph T. Roberts. Veterans Admin. 
Hosp.,Univ, Buffalo School of Med,,Baalo, N.Y. 

By a very simple quick cheap method blood vessels have been connecb 
ed in 220 animals by implanting cut proximal end of artery into lum+n& 
distal artery or vein.Recordings of pressure showed transmission of ar- 
terial pulse into peripheral vessels beyond anastamosis,confi&ng flw 
of blood as shorn by seeing dye in peripheral artery or vein after in- 
jection in proximal artery, At times fl.ow beyond connection was as ac- 
tive as proximally. Sounds recorded were often a contintlqus mchinery- 
shop murmur as over an A-V fistula, &though it must be stressed that 
this is a technic for arterioliaation of a vein rather Bhan A-V fistula 
effect. To assure this, pmtircal venouslti was tied and cut. Xn some, 
especially if artery was less than 1 mm, diameter, thrombosis or calci- 
fied occlusion might occur.Other vessels, when larger, stayed open and 
normally functional as long as 16 months before sacrifice. By this sirn- 
ple method, carotid, jugular, fcmopal, subclavian, internal mammary, car 
onary arteries and veins have been well connected* Venous or Teflon seg- 
ments served as bridges between longer separations between cut ends of 
arteries, as in cases of cut thoracic or a$dotinal aorta. This retives 
interest in arterioliaation of cononary sinus as introduced by J,T-Rob- 
erts,l938-u and popularized later by C&Beck, 19t8, Simple household 
items can be used for this simple technic and often only one knot 
suffices. 

THE REGULATION OF THE PULMONARY VASCULAR RESISTANCE, 
Simon Rodbard. University of Buffalo Chronic Disease Research Inst- 
itute, Buffalo, N. Y. 

Experiments were. designed to evaluate sites of pulmonary vascular 
resistance (R). R remained unaffected by adrenalin, aminophylline, 
tetraethylammonium, histamine, acetylcholine, or by changes in al- 
veolar or blood oxygen or carbon dioxide content, Variations in pul- 
monary arterial pressure did not affect R. R increased on obstruction 
of one main pulmonary artery; previous interpretations that R decreases 
are shown to be in error since pulse contour analysis demonstrates 
that the pulmonary vascular bed is perfused normally dpring only a 
small part of the cardiac cycle; calculations of R must take this into 
account W Negative pressure inspiration reduced R, suggesting that 
pulmonary vessels widen as they elongate. R increased with insuffla- 
tion pressure. Elevation of pulmonary venous pressure reduced R, 
as in collapsible tubes (Circ. Res. 11:280, 1955). These data canbe 
interpreted 8s indicating that R is primarily at the capillary where 
intrapulmonary air pressure, via bronchomotor tone, maybe the con- 
trolling factor* 



134 THE PHYSIOLOGIST 

PHYSIOLOGICAL STUDIES ON THE ISOLATED AR-I-IFICIAL HEART-LUNG PERFUSED 
RABBIT KIDNEY. Sheldon Rosenfeld* and Alvin Sellers. Institute for 
Medical Research, Cedars of Lebanon Hospital, LOS Angeles, California. 

When anesthesia of the kidney donor rabbit was obtained by transect- 
ion of the cervical spinal cord, relatively normal levels of renal 
function were obtained in better than 90% of experiments as compared 
to only 40% when intraperitoneal alcohol was used as described origin- 
ally (Am. 3. Physiol. 196t1155, 1959>.: Ayerage values for 12 experi- 
ments are: observed renal plasma flow : 
hippuric acid @AH) clearance = 

1.70; creatinine and p-amino- 
0,28 and 1.3 ml./min./g.kidney weight; 

FAH extraction = 75%; and UtP ratios for creatinine and glucose = 26:l 
and O&l, Autoregulation of renal blood flow was demonstrated in a 
completely denervated kidney perfused with whole blood but was abolish- 
ed when alcohol anesthesia was used in the kidney donor rabbit, 
Ouabain exerts a direct effect upon the kidney, producing an immediate 
increase 1n renal vascular resistance, vdhich subsides after 20 ;ninutes 
and is followed by a inarked diuresis and natruresis, It has been 
demonstrated that the renal tubular reabsorption of filtered endogen- 
ous phosphate and glucose is over 98%. 

THE MDIOPROTECTIVE ACTIVITY OF YEAST RIBONUCLEIC ACID ON ISOLATED 
CELLS IN VITRO. Donald E. Rounds (intr. by Cm X Pmerat). 
Pasadena Foundation for Medical Research, Pasadena, California. 

Yeast ribonuclefc acid was tested as a possible radioprotective 
agent, using established cell strains in tissue culture. Increased 
concentrations of yeast RNA in the medium during exposure of anrnion 
cells to 700r gam radiation from a Cobalt-60 therapy unit indi- 
cated a maximum protective effect around 0.1 mg. RNA per ml. of 
medfum, The survival response of seven cell types showed a wide 
variation in the degree of RM protection. Four cell strains of 
nonmalignant origin showed significant numbers of surviving cells 
when pretreated with yeast RNA as campared with untreated cultures. 
Three cell strains of malignant origin showed no protective response. 
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ZOOTOXICOLOGIC EIFFIZTS OF CROTALUS V.OMS. Findlay E, 
Russell and Bryan A, Mchaelis". tib. Iveurol, Res., College 
ofcal Evangelists, Los Angeles, Calif, 

Crotalus venom produces deleterious changes in the mam- 
malian cardiovascular, respiratory and urinary systems, The 
present study was initiated to determine certain relation- 
ships between the changes in the cardiovascular system and 
those in the respiratory and central nervous systems follow- 
ing intravenous injection of the crude venom. Cats were 
used in all experiments and most measurements were made 
simultaneously, The venoms of C, adamanteus, C, atrox and 
C, viridis helleri produced a precipitous fall-in syste-xix 
ktwressure and flow, a rise in systemic venous pres- 
sure, pulmonary artery pressure and cisternal pressure con- 
domitant with changes in respiration and the electrocardio- 
gram and electroencephalogram. These changes were only 
slightly modified by epinephrine, Studies were made on iso- 
lated heart preparations, (Supported by grant H-3443, NJ. 
H .J PAS.) 
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PRESSURE-FLOW RELATIONSHIP IN THE ISOUTED, PERFUSED DOG HEAD WITH 
REFERENCE TO CEREBRAL, ISCHEMIC PRESSOR RESPONSE. Kllchl Sagawa (lntr, 
by A. C. Guyton). Department of Physiology and Blophyslcs, Unlverslty 
Medical Center, Jackson, Mfsslsslppi. 

In order to flnd out the eliciting mechanism of the powerful 
pressor response generated by the vasomotor center in response to 
cerebral lschemia; the pressure-flow relationship was studied in 
dogs whose cerebral arterial blood supply was lsolated from the 
systemic circulation, Mechanical flowmeters were used because re- 
peated determinations ln a short period of time were required. To 
exclude extracranlal flow from measurements, an anatomical study 
of the connections between the cerebral arteries and extracranlal 
arteries was made by means of vascular cast preparatlons using dyed 
latex or vinyl acetate solution. The cerebral blood flow was around 
60 to 70 cc/l00 gm/min. at a perfusion pressure of 100 mm. Hg, The 
pressure-flow relatlonshlp was found to be roughly linear* and the 
systemic blood pressure rose markedly only when the CBF decreased to 
extremely low levels. 

*over the perfusion pressure range of 0 to 140 mm. Hg. 

FACTORS 1NF'LUENCIMot CURNARY BLxx)D VULUME AND MyocART)UL INTEZBTEW 
AL FIUIB CONTENT, P,F,Salisbury, C,E,Cross*, P,A,Rieben+$ K, Katstlhamk* 
and E, W mr*, St. Joseph Hospital B bank Calif 
--TfGsk (Circ. R880 &day 1966) &dting r&cardisl elasticity 
and cardiac dynamics with changes of coronary blood volum and mymar- 
dial fluid content suggested direct analysts of I&se param8~rpro The 
left coronary artery of an isolat8d dog heart was cannulat8d at the OS- 
tim and perfused from an adjustabl8 resemolr with blood frm a donor 
dog or oxygenator, Right atrium and ventricle were opened. An air-filed 
balloon (for dist8nMon) and a water-filled balloon (for pressure regie 
fration) were placed into the the left ventricle (apex), Th8 mitral. v8+ 
ve was occluded to confine the balloons, Heart rate (HI&) wan regulated 
(pacemake& The system was placed on a wire fram suspended from a born 
ded strain gage which recorded its weight simultaneously with coronar 
artery pressure (CAP) and (inaccurate) left ventricular pressure (LVP l f  

Venus blood dropped into a funnel and was returned, Electrically re- 
corded weight change was verified by direct weighing on a balance& 
Changes of CAP, HR or LV distention caused new steady states of the 
heart weight withi~~ 304% seconds. Increased "steady staten weights 
were ohserved after increasing CAP or after ventre fibrillationr 
Increasing HR, more forceful contraction or incraased LV distention 
caused heart weight to decrease to n8w plateaus, Above changes of heart 
weight are believed to reflect coronary blood volume0 Osmotic tram- 
ients caused striking changes, Afw episodes of acid&a or certain 
ather exwrimental maneuvers the heart weight did not reach a plateau 
but continued to increase with a measurable slope, indfcatimg progres- 
sive myucardial edma, Myocardial edema fomatfon was influenced by 
CAP, colloid osmotic pressure (plasma), drugs and ions. 
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MITOCNONDRLAL CHARACTERZSTICS IN VARIOUS ARJZAS OF TM3 BRAlN, 
F, E, Samson, W, M, Balfour* and R, J, Jacobs? Univ. of - 
kansas. Lawrence, 

The-mitochondrion (M) appears to be the powerhouse of 
the cell In the brain as in other organs. Although the 
regulation of energy metabolism is probably a function of 
substrate levels, the M must detemnlne the boundaries of 
power-output capacity, Differences In M capacity in vari- 
ous areas of the brain might be expected, The question is: 
How does the M power capacity In various areas of the brain 
compare? Brains were removed from rats and quickly divided 
into 3 major regluns: cerebral hemispheres, "midbrain", 
and cerebellum. M were prepared by homogenization and dlf- 
ferential centrifugation in 0.25 M sucrose. The M Ln all 
fractions were counted with phase=microscopy, The dry 
weight and protein of the "mitochundrial fraction" were de- 
termined. The nwnber of M per g, in the varl us areas was 

cerebral hemispheres, ye9m 18); midbrain, 
cerebellum, (27,5)(1@ ). The calculated 

mean mass of a M Lnppg: cerebrum, 0.239; midbrain, 0,243; 
cerebellum, 0,255, The protein content of a M inr(pg: cer- 
ebrum, 0,106; midbrain, 0.124; cerebellum, 0,133, The nwn- 
ber of M per cell (based on DNA>analysis): cerebrum, 2918; 
midbrain, 2158; cerebellum, 464. Based on succfnic dehy- 
drugenase activity, the mituchundrial power output capacity 
is highest in the cerebrum and lowest in the cerebellum. 
(Aided by PHS Urant B-1151,) 

HYDROGEN ION BINDING IN RELATION TO SODIUM AND POTASSIUM BINDING BY 
C~~LuuR MEMBIWJE MATERIALS, 
p=f3, 

Hisashi San& Arsslfo Carvalho* and Nello 
Department of Physiolow-ew o=omrkeleyT 

Previous investigations have demonstrated that the melllbrane materials 
from rat liver cells and human and dog erythrocytes exhibit exchange 
binding of sodium and potassium, The binding is sharply dependent on 
qdrogen ion concentration in the physiological rang8, suggesting that 
H competes with the alkali cat,ons for binding sites, The Hf pK for 
sites binding sodium and potissium w&s calculated to be in the range of 
5.5 to 7.5. Acid titrations carried out over the range of pH 3.0 to 
8.3 show that for all of these membrane matirfals there appear to be 
three major hydrogen ion binding cowonents, with pK of 7.1, 6.1 and 33 
The t&al H' capacity is in the rwe of fsom 7.1 tc 8;s neq,/gm. N, 
The pK 7.1 and 6.1 components hppeti to be those involved in sodium and 
potassium binding and have capacities of 0.3 and 0.7 for rat liver 
ticr~somes, 0,s and 1J for human evthrocyte ghosts, and 12 and 1,6 
meq./gm, N for dog erythrocyte ghosts, respectively. Differences in 
Na+ and K+ binding characteristics among the membrane materials can be 
explained by the relative difference8 in binding capacities of the two 
components, The most obvfous difference between hmm ergthrncyte 
ghosts and dog erythrocyte ghosts is in the binding capacity of the pK 
7.1 component, which is more than double for the latter. It appears 
probable that the previously demonstrated binding of sodium and 
potassium is not by groups such aa carbowl, primary phosphate, 
ammonium and sulfhydril, but is by groups with Hf binding pK in the 
range of 5.5 to 7.5 such as Mdazolium of histidine and secondary 
phosphates of phosphoUpIds, phosphoproteins and other phosphate- 
containing compounds. (Supported by the National Science Foundation). 
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MULTICHANNEL RXCORDS OBTAINED DURING VENTRICmR FIBRX~TIOK 4. g. 
Scher. Dept. of Physiology 6c Biophysics, University of Washington 
School of Medicine, Seattle. 

The onset of fibrtllation induced by a single electrical stimulus was 
studied in 6 feline and 10 canine hearts. Simultaneous records were 
taken from eight or more points distributed widely around the ventrf- 
cles. A unfpolar record was obtained at one location and bipolar rec- 
ords at the others. On the beat following the stimulus, the wave of ex- 
citation followed an extrasystolic paiterti which was characteristic of 
the particular stimulus site. The same general pattern of excitation 
reappeared for several beats, but this pattern was gradually modified 
until frank fibrillation occurred. The modifications consisted of a 
gradual change in the time of activatidn of one or more recording points 
with reference to the other points. This modification often continued 
over several beats. Also, some points at times were not activated dur- 
ing a particular beat or even during several successive beats. As fib- 
rillation developed, conduction velocity decreased, activity at the var- 
ious points studied being separated by greater and greater time inter- 
vals; there was also a decrease in the duration of the depolarized 
period in the unipolar action potential, indicating a shortening of the 
intracellular action potential, Although no clear circulating wave was 
demonstrated, it appears that the decreases in velocity and in the dura- 
tion of the intracellular action potential result in a situation where a 
wave can actually *'catch its own tail." These results accord with the 
circus theory as originally stated by Lewis and with other observations 
and theories, particularly some stated by Wiggers (Am. Heart J l 10: 399, 
1940), (Supported by grant II1315 from the National Heart Instftze and 
a grant from the American Heart Association.) 

CARDIOVASCUUR RESPONSE TO EXERCISE IN ORTHOSTATIC 
HYPOTENSLON. Alexander Schirger,* R. J. Marshall* and J, T. 

Shepherd. Mayo Clinic and Mayo Foundation, Rochester, MGta, 

Eight patients were studied by means of a strain-gauge manometer 
to measure radial artery pressure and the indicator-dilution technic 

for cardiac output. The zero reference point for pressure measure- 
ment was the mid-chest level when supine and the third intercostal 
space when upright. The cardiac output and stroke volume were 
abnormally low during standing but increased to a normal degree 
during mild exercise on a horizontal treadmill, The blood pressure, 
which had fallen to 75/45 mm. of mercury or less with standing, 
failed to increase with exercise. With eupine leg exercise in the 
horizontal position, the systolic and diastolic blood pressures in 
four of six subjects fell by an average of 49 and 33 mm, of mercury 
respectively, During comparable exercise with the head of the 
table tilted 15 degrees downward, the pressure fell by an average 
of 50/29 mm. of mercury. Since with supine exercise venous 
pooling is minimized, it is unlikely that this accounts for the fall ti 
blood pressure. The fall may be due to a failure of compensatory 
constriction of other vascular beds. 
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AUTORADIOGRAPHIC OBSERVATIONS OF PLASMA CELL PROLIFERATION 
IN Tm LYMPH NODES OF MICE, John C, School 
H, B, Jones), Dormer Iab., University of C 

On alternate days 60 Swiss mice were antigenZcally 
stimulated with three subcutaneous Injections of dog serum 
and Freund's adjuvant, One day after the last lnjectlon of 
antigen the specific DNA precursor, H34h fdine, was 
administered (1 &gm body wtr, 360 mc/mM . Animals were Y 
sacrificed at various Intervals after Injection and auto- 
radiographs made of smears and sections of the stimulated 
lymph nodes, blood, lymph, and bone marrow. The temporal 
pattern of the percentage labeling of immature (plasmo- 
blasta and proplasmocytes) and mature plasma cells as well 
as the changes in the number of silver gralns over the 
labeled cells was determlned, One hour after H%hyxnidine 
about 80$ of the immature plasma cells were labeled 
whereas no labeled mature forms were found. By about 12 
hours 80$ of the mature plasma cells had become labeled 
indicating a mean-life of this order for mature plasma cella 
The decline In the mean-grain count over+ the immature forms 
Indicates that the maximum generation time of these cella 
IS about 12-16 hours. By 3-4 days none of the cells Zn the 
plasmocytlc series show detectable labeling indicating 
again the marked proliferative activity among the immature 
cells and a relatively short life for the mature plasmo- 
oytes, It appears from prelimfnary data following the 
admlnlstration of H3-cytidine and Hheucine that the 
synthesis of RNA does not occur In mature plasma cells and 
protein synthesis in these cells is minimal. 

OBSEZVATIOHS OH !FHE DEPRESSANT ACTIOII OF MBSCALIm ON INDIRFGTLY 
STIMUUTED SKELJZTAL MUSCLE. Robert T, Sohoppm Dept. of phyeiologg, 
Unfverrlty of Colorado School of Medioine, Denver, Colorado, 

Dogs meathstizad with pentobmbital isodium (30-35 mg/Icg) were 
used in this study. Ihe t%blalis antioua musch~ wm stfmulatad da 
th0 peroneal nerve at 8 frequenuy of l/set. employing aupramaxlrmal 
ht8IU3ity. The mu80le tendon wa8 attaohed to a torsion band and 
otylu8 whi& recorded the mu801e oontraotions on & lrymosfaph dru& 
pfurscle contractions depreseed witi our-e show a further depression 
within a few seoonds after the 0108s intra-8sterial injection of 
meacaline. (Mescaline is an halluoinogenlo agent which is struo- 
turally similar to e.pine@hrhe and norepinephdnea) ti8Galine alone 
in doses greater than 2-4 mg/Kg oau8eB a deorea8e in ma&tude of 
contr8ction. Small initial do888 w result in a temporq over- 
eboot subsequent to a transient deprea8ion. The degree of depreaaion 
ad the duration of aotion are greater with increasing do888 of 
mesoalfne altiou& tbla may be related in part to a cumulative effeot 
of the dmg. ICC1 when tiiniatered lntra-aftetially opposes ths 
depressant effeot of mersoaline on contraction. As i8 the oaze witi 
8 partAally curarized muscle the opposing a&fun of KC1 ia evident for 
Borne time. 
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EFFECT OF STIMULATION ON THE PHOSPWORYLASE LEVELS OF 

EXCISED ANTERIOR TIBIAL MUSCLES OF THE MOUSE. & A. 
Schuttelius, D, D, Schottelius* and R. R, Rule*. Dept. of 

Physiology, Iowa City, Iowa, 
The magnitude of the conversiun of inactive to active phosphorylase 

which occurs upon tetanically stimulating excised anterior tibia1 
muscles uf mice was determined. Contralateral muscles were used, 
one a resting control, the other stimu%ated. Paired excised muscles 
were maintained on a multiple ‘electrode assembly in oxygenated bi- 
carbonate Ringer buffered at pH 7.4 fur 1 hour for purposes of equili- 
bration, Supramaximal square wave pulsesd 1 msec, duration and a 
frequency of 25/set. were employed. ‘Durations of stimulation used 
were: l/2, 1 l/2, 3, 15 and 30 sec. Both muscles were frozen atthe 
last pulse by rapid immersion in isopentane precooled to -160’ C. 
Phosphorylase a, t, and a/t values were determined for both the -- 
resting and stimulated m=les. Values of 2 and a/t showed a pro- 
gressive increase with increasing levels of stimulxn. In stimulated 
muscles the a/t ratio (%) was increased over resting control value by 
the followingxounts: l/Zsec. , 4.3; 1 1/2sec,, 7.4; 3sec., 14.5; 
15sec,, 19.2; 30sec., 20.2. The a/t values for the stimulated 
muscles are significantly greater than resting cur&r01 values after 
1 l/2, 3, 15 and 30 sec. Nu significant variation between resting and 
stimulated muscleL values was Observed. The data suggest the 
development of a potential ability to mobilize glycogen for energy 
yielding purposes at an early period of tetanic contraction, 

EFFECTS OF CARBON DlOXlDE ON PARAMECIA* &. E* Sears and 2. 1. 
Gittleson (In-f-r- by i-i* S, Mayerson), Tulane MedIcal School. New 
Orleans, 

Removal of carbon dioxide from the media caused decrease in speed 
and increase in volume with eventual cellular disintegration of para- 
mecla. When placed in NaHCO, solutions paramecia died’in a stmular 
fashion, but &ddItion of cardon dioxide prolonged survival time. Or- 
ganisms under pressures less than one atmosphere, applied 8 or more 
hours, continued to move, but there was u tendency for speed to de- 
crease with Increasing tensions. Carbon dioxide above one atmosphere 
always resulted in death of the animals; survival time varied Inierse- 
ly with pressure, 

death, If carbon dioxide tension was maintained, 
The cells remained intact, even to 48 hours after 

These data indicate 
that carbon dioxide infl uences shape, size and activity oi 
Supported by LS l P*H .S. Grant # RG 57 ‘13. 

paramec i a. 
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ACTlVATtOlU OF PURIFIED PROTHROMBIN TO AUTOPRUTHROMBIN II OR 
AUTOPROTHROMBI$ II-A. Walter H. Seegers, Eberhard F, Mammen* and 
WiIIiam R. Thomas. Dept. of Physiology and Pharkacology, Wayne State 
Univ. COIL of Medicine, Detroit, 

Autoprothrombin II is formed when purified bovine prothrombin activates in the 
presence of a small amount of purified thrombin. The activation is inhibited in 
the presence of calcium ions, and there is a pH optimum between 7 and 8. If  
the solutions are not buffered during the activation lthey become acidic. The 
autoprothrombin II activity is in a fraction in which the N-terminal amino acid is 
proline and the C-terminal amino acid is tyrosine. A tentative value for the 
sedimentation constant is 3.7 Svedberg unik Autoprothrombin II anticoagulant 
(autoprothrombin II-Mwas also obtained in fractions from prothrombin. It is a 
general inhibitor of prothrombin activation. Autoprothrombin II and auto- 
prothrombin II-A are closely related. Both are proteins rich in carbohydrate 
content. In the case of autoprothrombin II-A the M-terminal amino acid is 
arginine and the C-terminal amino acid is tyrosine. Autoprothrombin II corrects 
the recalcified clotting time of PTC deficient plasma quite effectively and is 
most likely the PTC factor. Blood from hemophilia A persons clots rapidly in 
the presence of autoprothrombin Il. The recalcified clotting time of their plasma 
is also brought to the normal range, but for a corresponding concentration of the 
purified procoagulant the clotting times were’never equal to that of the normal or 
PTC. We believe that there is an anticoagulant component in the hemophilia A 
plasma. 

ROLE OF INTESTINE AND LIVER IN PLASMA ALBUMIN BREAKDOWN, Alvin Sellers, 
Joseph Katz* and Sheldon Rosenfeld*. Institute for Medical Research, 
Cedars of Lebanon Hospital, Los Angeles, California. 

To determine the role of the intestinal tract and liver in plasma 
albumin breakdown, Z labelled homologous plasma albumin was injected 
into rats whose gastrointestinal tract or liver were removed either in 
part, or in toto. After 15-24 hours the entire rat was ground and 
homogenized. The non protein radioactivity was extracted from the 
entire body. From the non protein activity in the excreta and in the 
ground animal, the percent breakdown of the injected iodoalbumin was 
obtained. It was found that removal of the entire gastrointestinal 
tract depressed albumin breakdown by IO-20% as compared to sham oper- 
ated controls. Albumin breakdown was depressed by 50-8016 following 
95% hepat ectomy or evisceration. We conclude 1) the gastiointestinal 
tract plays at most a minor role in plasma albumin breakdown, 2) liver 
is the major site of albumin breakdown, 3) at least 25% of total 
exchangeable plasma albumin breakdown occurs in non-hepatic, non 
visceral sites. 
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Eats were infbaed with nor-epinemne and epinepmne at 1 mcg per 
minute for two timztes. Controls received isotonic saline, Mter 
two tinutes cMac output was detemmd in ten ay1zm;zJs of each group, 
In nine animals in each group regional blood flow was deteaned by 
fractiQna1 disttibutfon of Rb86. The a*ac output w88 sigtifica&Ly 
elevated by both epinephrine and nor-epanepine but there tlas no 
difference between the effects of the two (control; 38 ml/kg/tin; 
eginephrine 43-5 &L/kg/tin; nor-epinephrine 435 &/kg/tin), Coronary 
flow fraction was doubled by both (control; 2,2$; epinephr%ne &,6$; 
nor-epinephrlne 4,6$), A SigWfican-t increase in the *omTJ fzxtion 
was observed after each (control; 2,6$; epinepmne 3.8%; nor-epS.ne- 
phsine 3. b$), N or-epinephrine reduced the renal fraction; epinepmne 
ms rtithmt effect (cont%ol; ll,9$; epinephrine U-.0$; nor-epinephrine 
7.95). 130th Rduced the adrenal flow m&ion (control; 23;;; epine- 
phrine .13$; nor-epinepmne .15$), SkLn and spleen fractions we= 
ILketise reduced (sun - control; 7.25; ep%nepmne 5.55; nor-epine- 
phrine 5.15; spleen - control 1.28;;; epinephr5ne .29$; nor-epinepmne 
.61$). Both materials elevated heptic arterial flow fraction (control 
7.3%; epinephrine Il.@; nor-epinephrine 9.1$), The flow faction to 
the bowel was decreased by epinephr%ne and unaffected by nm-epine- 
phrine (control 233; epinephrine 16;;; nor-epinepmne 24$), 

ABSORPTION OF COPROSTEROL FROM THZ ItlAT'S IPJTXTINE. C.S.Narayana 
Setty* and A.C.Ifvy. i)ept of Clinical Science, University of 
Illinois College of Medicine, Chicago, Illinois. 

Sterols closely related to cholesterol, such as dihydrocholes- 
terol (cholestanol) and sitosterol, though once reported not to 
be absorbed, are now known to be absorbable, Coprosterol 
(coprostanol), the cis isomer of cholestanol has been reported 
not to be absorbed fram the intestine of mice and manr But this 
report has not been cullfirmed and the absorbability of coprostanol 
has not been extended to other species. Eight female rats 
(ZOO-3OO gm> were fed a synthetic diet free of sterols but con- 
taining 9% oleic acid and 1% sulfasuxidine plus 0.2 streptomycin 
sulfate for 12 days. The feces were collected tyice daily in 
95% ethanol and analyzed for dig+tonizable atesol. The experi- 
ment was repeated by the daily addition of 28 mg of coprostanol 
to the oleic acid in the diet. The average absorption in the 
8 rats amounted to 5056, under conditions which yielded 65fi ab- 
sorption of cholesterol and 22$ absorption of chblestanol and 
sitosterols. Baldin and Favarger have recently reported an 
average absorption in four rats of 4V;& and 43%, respectively. 
It now appears that only sterols with a %hairl' configuration 
are absorbed. 
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STEADY STATE METAB0IJ.C KINETICS IN COMPUX BIOIl)GICAL SYSTEMS, Morh 
L, Shore* and A. K, Davjs, 
SanTGicfsca,Xiif ornia. 

U, S, Naval Radiological Defense LaboratorJs 

Complex metaboUc steady state systems in which a central compart- 
ment (blood) exchanges compound with independent peripheral cornpart- 
ments (tissues), with synthesis and loss of compound occurring in the 
system, are examined. Factors that result in the simplification of 
complex biolo@cal EPystems into two compartment open systems are dia- 
cussed. Equations are derived for the two compartment open system 
which allow the calculation of: compartm&t size for the central and 
the combined peripheral compartments, the -total rate of exchange be- 
tween these compartments, and the total rate of synthesis and loss of 
compound from the system, Rata required for these calculations can be 
obtained with rektive ease from the accessible centrti compartment. 
Thus, a tracer dose of labeled compound is introduced into the central 
compartm=d the specific activity-time relations of compound are 
determined. Values derived by graphical analysis of this curve, and 
knowledge of the dose of label administered are the only primary data 
needed to detetine the parameters of the system. Practical applfca- 
tions of this analysis to model and biological systems will be pre- 
sented. 

MYOCARDIAL PRODUCTION AND UTILIZATION OF CATECHOL AMINES. J. H. Sieael* 
and J, P, Gilmore, Lab. Cardiovascular Physiology, National Heart 
Institute, Bethesda, ML 

Experiments were undertaken employing a preparation (Fed, Proc. 19, 
P* 108, 
ca techo 4 

1960) in which ft was possible to study c hanges i n myocardia 1 
amine production and utilization resulti ng from direct effer- 

ent cardiac nerie stimulation or carotid sinus hypkens ion at a 
constant heart rate and stroke volume, 
Lund as modified by Cr out was employed for the de termina tion of plas 
catechol amines o The results of these experiment s show aI efferent 

The trihydroxyindole method of 

cardiac nerve stimulation increases the catechol amine concentration of 
coronary venous blood ; b) dichloroisoproterenol appears to elicit its 
effect upon the heart only by receptor blockade since, after the injec- 
tion of this drug, direct cardiac nerve stimulation is stil,l accow 
panied by an increase 
with little change in 

in coronary 
cardiodynami 

venous 
m?b; cl 

plasma 
tarot id 

catechol amines 
G inus hypotens 

but 
ion is 

accompanied by an increase in the arterial plasma concentration and a 
widening of the coronary arteriovenous difference of catechol amines; 
d) the widening of the coronary A-V difference can occur in the 
presence of a decreased coronary venous concentration and in the 
presen ce of minima 1 changes in arterial blood press we. Data wfll also 
be dis CUS sed descr i bing the way in whit h the myocar #dial catechol amine 
production and utilization during carotid hypotension is modified by 
bilateral stellectomy or the administration of dichloroisoproterenol. 
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DILUTIOW CURVES OF INCREASED OPTIC DENSITY OF BLOOD PRODUCED BY INJEC- 
TION O? TEUNSPARENT SOLUTTONS. J, D. Sinolair,+ WI P, Suttararp I, J, 
Fox* and E. H, woo+ Mayo Cliaio and Mayo Fouadatioa, Roohsrter, Minn. 
-Red blood oallr rortt+r and rsflsof inoidental light ts render the 
optLo dsarity (0.D.) of whole blood 4-S timer that of hemolpted blood. 
Ths importrnom of there osllolrr l ffmatr wa8 demonrtratad &n dog8 dur- 
tag denritometrio rmoording of dye-dilution ouple8 rimultrn8ourlp tith 
oine-angiogramr, In3eotion of 1 ml. Of tmn8pWeBt medium, rodiwn 
aoatrfsoate (arokaa) iato the oava $BkraJred thi 0.D. of pulmonary- 
artery blood , produoing 8 otlrvu tith peak defleotioa of 4.7 ome, uom- 
prrsd with 23.6 om, from 2.5 mg. of indouyraias green in 1 ml, of 
urekeXI* Similar and inorrariag offset8 rssalfed from iadsoting 1 ml, 
of 5, 10 and 20 par osnt N&Cl (peak da’fleotfonr 12, 3.2 rnd 8.2 am,). 
I?sgrtirs defleotioar (dooreared O.D,) were prodaoad by irototsio NaCl 
(0.2 om.)# water (0.6 um,)r 7-20 8eQe iahalatioa of 5 per osrrt CO2 in 
02 (2.0 om,) and SO per oent CO2 in O2 (6.3 om.). Adding 25 par ospt 
8&pOiliE; water; S p8r oat ghoorq 0.9 per oent NaC1; 70 per oant 
urokon; 5, 10 a,nd 20 ptr oant Nacl, all 3.n 1~40 dilution, oh&ngeU th+ 
0.D. of blood at 800 P by -.Sl, a.02, -.001, ~001, 0.09, 0.08, 0.16 
and 0.25 oomptired tith 0.39 from indooyanioe gr*+m, lS.7 mg./L. 
Similarly 0.D. ~88 fnormrsad by hypertoAG solution8 of KCL, LiC3., 
MgSO4 and glaoora and dmormarsd by urme Thea8 Ob88matiOm8 8tr#88 
that denritometry oE whole blood %nVOl+t8 mersursmenf of rmall ohanger 
in a d@nte medfum, it8*lf rubjaM to ohrngss, e.g. from hsmataerit, 
hemolyrir, flow, rnd red ~11 daracterfrtiar, Inrtrumantr merruring 
lfght ab8OrptiOa rt two wavelengths, e,g, the oxfmster, urn largely 
oOmpea8rte for the8e nonrpedfio ohrnger, 

EFFECTS OF CALCIUqACETYLCHOLINE AND EPINEPHRmE ON 
ACTION POTENTylLS OF HUMAN ATRIAL MUSCLE IN VITRO. 
William Sleator, Jr. and Taisija de Gubareff*. Physiology Dept., 
Washington University School of Medicine, St. Louis. 

Intracellular action potentials and contractions were recorded from 
pieces of human atria1 muscle in Kreb’s solution stimulated electrical- 
ly. These preparations exhibit a new type of behavior characterized by 
periodic %ycling ‘I beween 2 phases: high phase contractions are 2 to 
8 times those in low phase, and action potentials have 2 or more 
spikes (Sleator et al, Fed, Proc, 19: 114, 1960). High Ca*concentra- 
tions, 5 - 7.5 mM increase low phase contractions and reduce tendency 
to cycle; at 10 mM Ca++ cycling usually stops, but spikes are still 
multiple at low frequency. Acetylcholine at 2 to 5 x 10m7 gm/ml weak- 
ens contractions, reduces duration of AP plateau, and abolishes double 
spikes and cycling in most hearts. Experiments with physostigmine 
and with atropine show the existence of considerable endogenous ACh. 
Epinephr ine at 10’ 7 gm/ml (or nor-epi at 5 x 10-T) reduces period of 
cycling and makes low phase contraction (tho still single AP) nearly as 
strong as high phase. Additional epinephrine leads to AP’s with bi- 
zarre shapes, and to spontaneous activity, This behavior of human 
atria1 tissue appears to reflect intrinsic capabilities of the cell mem- 
brane of a variety not previously observed in heart celk One hypoth- 
esis about the mechanism, suggested by the ACh effects, is that the 
long plateau may be due to relatively low Kf permeability. (Supported 
by grants from the St. Louis Heart Assn. and U. S. P. H. S. (B-937)) 
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IN cy MICE* Falconer Smith and John Owens*. Natl. In&s, of Health, 
Bethesda, Nd. 

Serum-hemolysin titers tended to drop with increased size of the 
transplanted plasma-cell tumors, X5563, in some C$@w II&~ while no 
hemolysin was observed in other mice of the same strain with comparable 
tumors after a single intravenous injection of sheep erythrocytes, 
&posure of the tumors to 2000 r of 200 KVP X,rays abolished the tenor 
effect on antibody formation in 3 of 4 mfce tested 6-T weeks after 
X ray. Average serun~ hsmolysin titer for 9 m5.ce immtized 7 days 
after tumor irradiation was log -2,6 and -2.4 for 6 of 9 mice (no 
antibody was observed in 3 mice of this group) whme tumors w8m 
irradiated 24 hours before Munization. Serum titers averaged -0.8 
in 9 tumor tice and -2,7 in 16 non-tumor control mice which had not 
been exposed to X rays. These results suggest the possibility that 
jrratiation of the tumors interrupted some metabolic process which 
was responsible for the interference with the prWy ~JMIWI~ response 
obsemed in mice with actively grting plasma-cell neopksms l 

MEASUREMENT OF DIFFUSING CAPACITY OF THE LUNG WITH GAS 
CHROMATOGRAPHIC TECHNIQUES. Josef R, Smith* and L le H, 
Hamilton (intr. by Ross C. Kory). W d Veterans AXS- 

tration Hospital and Marquette Unive%ty School of 
Medicine, Milwaukee, Wis. 

Methods for the measurement of the single breath dif- 
fusing capacity (DLCO) have been developed with a modified 
Fisher Gas Partitioner. DLCO for ten normal subjects have 
been determined with He, Ne and SF6 as the inert gas in the 
breathing mixture. Twelve measurements on four subjects 
were made using two inert gases (Ne and SF6) in the same 
breathing mixture. The findings suggested that with a 
breath-holding time of 10 seconds the differences in molec- 
ular weight and solubility of the inert gas did not measur- 
ably affect the calculated DL 0. The values obtained from 
normal subjects were comparab e E to those reported with 
standard methods of gas anal 
DLCO were found in patients K 

sis. Expected low values for 
aving known diffusion impair- 

ment. A mixture of 0.3~0.5% Ne and 0.4% CO in air was the 
preferred breathing mixture fur use in determining DLCO 
because these gases are separated quickly and easily with 
the gas chromatograph. Advantages of the technique include: 
a) Accurate analysis of all required gas components with a 
single instrument and a simple technique; b) Adequate 
chromatographic response from small samples (complete anal- 
ysis on a single 5.0 cc sample within about 7 minutes); 
c) Simple method for calculating DL (use of peak height 
measurements for the calculation without conversion to 
percentage values or correction for interfering gases). 
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WiUie W. Mth and Ilo M. Aldmm*, lktl. In&s. of Ulth, - 
Bethesda, l&L 

It hasl been suggested thatadaptatiomto azlemdietandenvixon- 
merit at weaning are responsible f6r the low resistance and high 
variability in surpltrorship of mfce lrradlated at about k weeks of 
a%;e, Canparison of mice weaned at 21-23 days with Uttermatm3 weaned 
ll days later, au Sxradiated at age 33-35 dasg, revetied no diff8l?- 
8~843 in response to 52e680 r 3 bv x dy's (q-5). capparison 
of bone marrow, granulocyks and Lymphocytes ti mice 7.5 week old 
(ID56800 r) and 33 Weeks old (L%@20 r) given 600 r and 700 F 
showed an earuer recovery of bone marrow C8~U&Wity and of cbcu- 
bating gmn~ocytea in the okier mice 'but no difference with age ti 
lymphocyte F8CUV81y. As noted by othm imestigators for species 
diff8r8XlC8Ss the Zymphocyte reSpOIlS8 appeared to b0 dOS8 dependsnt 
whiXe the granulocyte response was associated with ability to survive. 

VASAVASORUM OF THI3 PULMORARY MImY, Sidney 8. Sobin and 
Wallace G. Frasher.* College of tidical Evangelists, Los Angeles, 
California. 

In our studies of the distensible behavior of a defined segment 
of the pulmonary artery from its origin to the first side bra;nch 
beyond the bifurcation it became necessary to characterize the 
vasctiar suppLy to the vessel -1. Using a specitily prepared non- 
wettable polymer, controlled retrograde infusion into the aorta of 
the rabbit results in detailed filling of the microcirculation above 
the infusion site. The arterial and venous vasa patterns are ex- 
hibited by glycerin clearing. Arterial vasa of the pulmonary artery 
at its origin arise from specific branches of the right and left 
coronary arteries and extend up the respective side df the pulmonary 
artery in a characteristic patterd. These vessels freely mastomose 
with each other, A-clearly defined arterial. supply originates from 
a stellate group of vessels at the ligamenturn arteriosum and extend 
proximaUy to join with the coronary artery branches and disttily 
over the right and left pulmonary arteries. A major supply of the 
right and left pulmonaw arteries arises from the rich vasculature 
of the contiguous trachea and bronchi and anastomose with the 
stellate group. The venous vasa drain to the coronary veins a8 
well as to the adjacent ligamenturn arteriosum and bronchia areas. 
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RAPID EFFEZTS OF T&H. ON THYROID& PERMUBILI!PY. IWid H. So~oemon 
(Jntr. by Ralph xi. Sonnenschein). Univ. of Calif. Mm&;ter 
Los Angeles, Calif. 

Effects of ho-es on the permeability of target organs have been 
demtrated in the ca8e of the uterus and the adrenal. In the 
present study, TSH wan Wnistcred by the titracardiac route to 
one-day old cockerel8 and ita effect observed on thyroid&l mter 
comtent, m the uptake of P32, Na24, md RIM and on the release of 
pre-labeledthyroidaliodlnatedcaanpoundsi In the saline-treated 

24 chick, the distrgbution of Ha into the thyroid gland was slow, an 
equllibrima concentration be%ng attafned only after 1 - 

3k 
our& 

TSH catsed a striking lmreme in the rate of entry of Ha2 into 
the gland, ~5th onset as rapid 8~3 the effect on release of pre- 
labeled thyroid "hormone" (approximately 213 minutes latency). An 
increase in P32 uptake was &to noted 20 min. after TSH adminis- 
tration; homver, the maxrl increase was delayed for hours, while 
that of Na24 qptake was almust Imediately reached. ThyroIdal water 
concentration wan enhanced by TSH within 40 minutes, but did II t 
become lnaxm until. 3 - 25: 4 hour8 later, at a time when the Ha 
uptake had returned to pre-tre&ne& levels. The volume of 
di&ribution of RISA was unaffected by T&. Conclursiorm: TSH 
increases the rate of entry of water, Ma , and P3204 3&o thyroid 
tissue; the effects are probably not dti to capillary dilatation 
per se; the Ha24 influx is tmpcraUy related to the release of 
thyroid hormone. 

VASODILATION IN MUSCLE DURING ACEVATION W m PA- RELEX. R.R. 
Somenmhein. Dept. of Physiology, Unlv* of C&if. Medica Center;-- 
Ias melee. 

ti mid-collicular decerebrate cats, arterial pressure and total 
blood flaw in the external iliac artery supplying the muscles of the 
sklnned hind leg were continuously recorded, Tension produced by the 
quadriceps femoris was recorded via a strain gauge coupled to the 
ankle, the lower end of the femur being fixed. Activation of the 
reflex for 1 to 2 mine by one per sec. tappi% of the patellar tendon 
was accompanied by 30 to loO$ increase in flow with umal latency of 
15 to 25 sec.; arterial presrrure was usually con&a&. Recovery to 
originaL fluw rate occurred in 15 to 30 sec. after cessation of 
tapping* The hyperemia was not materially affected by atropine, di- 
hydroergotamfie or hexmethonim, or by block or section of the 
sympathetic chain. Electrical stimulation of the intact femoral 
nerve to elicit muscle act;tvity comparable in frequency md intensity 
to the reflex response resulted in the same pattern of merea. 
The same motor response resulting frm sttiulation of the centrally 
blocked or cut femoral nerve was accmpanied, however, by little or 
no increase in flow; when present, the onset of meremia was delayed. 
The results suggest that the vasodilation accompanying the patellar 
reflex Is not primarily dependent upon the direct action of local 
metabolites on the vessels, but instead upon a reflex which originates 
from the muscle during contraction and activates the vessels via 
vasmotor (dilator) fibers not mm&g in the sympathetic chain. 
(Supported by USPHS grant B-l247). 
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SITE OF NERVE SECTION AND ITS EFFECT ON FIBRILLATION 
POTENTLALS AND ISOMETRIC CONTtiCTIONS OF MUSCLE 
BUNDLES, Louise B, Speck* and Jerome W, Gersten, University 
of Cola, School of Medicine, Denver, Cola, 

There is evidence that high sciatic or brachial plexus injuries do 
not result in fibrillation potentials in the leg or forearm until two 
or three months after injury. This is far longer than the two or 
three weeks noted after more distal Qer,ve injuries, Experiments 
were designed to test the hypothesis that the time intervals depend 
on the Bite of severance of axonal continuity. The sciatic nerve was 
sectioned close to the spinal cord on one side of a rat and close to 
the gastrocnemiue muscle on the othbr side. The onset of fibrilla- 
tions and the isometric tensions of glycerinated muscle fiber bundles 
were studied, The tension studies were made at 2, 7, 14, 21, and 
30 days after section, Fibrillations and a decrease ti tension 
appeared earlier with the low section than with the high section. 
An intereating increase of tension above normu level was noted with 
the 48 hour specimens. These results appear to validate the im- 
portance of axonal continuity, 

THE SYSTOLIC PRESSURE GRADf ENT ACRCSS ME NURMAt AORTiC VALVE. M, P, 
SPENCER AND F, C. GREW sd# BOWMAN GRAY SCH l OF MED,, WI N870~4~l~g.C. 

t T I S COMMONtV ACCEPTED THAT THE VENtRt CULAR PRESSURE (VP) MU6-t AND 

DOES EXCEED THE AORTI C PRESSURE (A?) THROUGHOUT THE E.NTI RE SYSTOLI C 

EJECTION PERIOD (V16+, TI-tE CARDIAC CYCLE DlkGRAhA OF ANY STANDARD TEXT OF 

PllYSlGLOGY .) To REI NVE6Tl GATE TH! 6 PROBLEM, WE MEASbRED VENTI? t CULAF; 

EJECTtON WITH THE GQUARE-WAVE NUN-CANNULATING E, pi!, FLOWMETER ATTACHED 

TO THE ASCENDfNG AORTA AND MEASURED VP TO AP GRADIENT (4~) BY tdEAN$ DF 

A PAI RED GAUGE METHOD (MET& IN hm. m., VOL.& P.341 ) wI TH tATEM 

FRESSWRE NEEDLES IN THE LEFT VENTRICLE AND ASCEND1 NG AORTA. WE HAVE -- 
FOUND VP EXCEEDS AP ONLY FOR A BRI EF t NTERVAL t N EARLY 6YSfOtE. 

-s--m----I- -- 

As ttlUSTRATE0 AT “A’ J THE t Nt Tl AL HEADWARD ACCELERAftoN OF BLOOD IN 

THE A6CENDt NG AORTA DCCURS 8EFORE OPENING OF THE AoRvtG VALVE BY RE- 

LEASE OF TENS1 ON STORED tN THE %;oCKED” VALVE LEAF- 

LETS. WHEN VP EXCE-EDS AP, THE VALVE OPENS AND 

BLCOD I6 ACCELERATED TO PEAK FLDW IN EARLY 6YSTOLE, 

(“3’). VP FALL6 BEH t ND AP SOON AFTER THE MAXIMUM 

FLOW AND WELL 6EFORE MAX I MUM AP, fHt S REVERSE 

PRESSURE GRADI ENT (AP>VP) IS PRESENT TElRDUCHOUT 

THE REMAl Nt NG 2/3 OF SY6TDLE, AND DECELERATES THE 

q tOOO 6tOWtY (“c”) UNTIL VALVE CLOSURE. THE VALVE 

IS THEN RE-%OCKED’ BY RAPID FALL IN VP, (nDf). 

SUPPORTED BY USFH GRANT b1-2630 AND SY THE AMERICAN 
HEART AssocrArtoM AND N, C. HEART A66OCtATtON. 

(VE) - VENTR t CULAR EJECTI u 
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EVIDENCE FOR JUNCTIONAL PmNTIALS IN MYWDSUM. Nick Sperelakis* 
and T, Hoshiko. Physiology Dept., Western Reserve Univ. School of Med., 
Cleveland, Ohio. 

Recent work demonstrating that the myocardium is neither a morpho- 
logical nor a functional syncytium suggests spread of excitation by 
junctional transmission between cells. Jn addftion, the experimental 
induction of unidirectional propagation in a predictable directipn in 
frog ventricular strips suggests a chemical process as the probable 
mechanism of junctional transmission. Thehfore, the rising phase of 
the action potentials of frog ventricular sms was studied for evi- 
dence of exaggerated junctional potentials under conditions of impaired 
junctional transmission. These conditions included low Ca++ - high 
Mg++, hypertonic solutions, high rates of stimulation and passage of 
direct current through the length of the strip. Three components were 
identified in the rising phase under control conditions: a slowly 
rising foot, a rapidly rising middle portion and a final slow rise to 
the peak. Upon treatment with Mg++ and d ,c, pulses, the foot was con- 
verted to an exaggerated prepotential . The exaggerated prepotential 
was consistently most prominent in a given cell when the strip was 
stimulated from one end than when stimulated from the other. Occasion- 
ally a pronounced prepotential in isolation alternated with a pre- 
potential plus action potential response. It is suggested that the 
prepotential is due to a junctional process. 

EFFZCTS OF THE RETICULBR FORMATIOH ON TEI3 IECOVBBY CYCXE 03 A SPXIU 
BEFUX, D. Spinelli (intr. by C.A.G. Heranra). Division of Biology, 
California tititute of Technology, Pasadena, California, 

Stimulation of the bulbar reticular formation with 2OO/sec. ret% 
angubz pulse8 of .lmsec~ duration and about seven volt8 intexlljrity 
modifies msrlkedly the recovery cycle of the monosynaptic reflex acti- 
vl. ty. The early facilit&ion of the wecond response (between 1.5 asld 
5 mseo,) is stro@y depressed wlthout changes in the amp%Stude of the 
first one* The late part of the recovery cycle is also mmkedly affeo- 
ted* The reduction of the second reapome typdoal for that part of the 
cycle ia lam wonoumed and the duration of the cycle ia very muoh 
reduced, Them can be a oomplete disappearance of deprassioQ at Z-00 
mseu. duriw retiuula;r stimulation, whereas tithout stimulation the 
amplit&~ of the seoond reaponae is usually about 30-@6 of the first, 
A &&I- reduction of the degmssion of the response of the dorsal 
root reflex to a second stimulus bars been obsemed. These findIngs 
@weat that higher Gentera my control excitatory interneuronal chaina 
and t&t the late pa& of the recovery cycle of the momaynaptio reflex 
should not be ascribed to depletion of transrmitter aubatie but to 
8~ tivity of itibi tory internemonegr 
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UPTAKE OF FREE FATTY ACIDS BY THE LIVER AND BY THE 
SKELETAL MUSCLE OF THE DOG. John J. Spitzer and 
B, Issekutz, Jr.* Dept. of Physiology, Hahnemann Medical 
College & Hospital, and Division of Research, Lankenau 
Hospital, Philadelphia, Pa. 

The liver of anesthetized mongrel dogs removed plasma 
free fatty acids at an average rate of about 0,3 mEq/hr,/ 
100 gr, as determined from the portal-hepatic free fatty 
acid difference and the estimated hepatic plasma flow. 
Intravenously administered epinephrine or norepinephrine 
increased the portal-hepatic difference and the hepatic 
uptake of free fatty acids. Estimated hepatic plasma 
flow decreased after norepinephrine, but did not change 
consistently after epinephrine, Infusion of glucose 
decreased the portal-hepatic difference and the uptake of 
free fatty acids by the liver. The uptake of free fatty 
acids by the skeletal muscle was determined by simultan- 
eously measuring blood flow through the profunda femoris 
veins, and arterio-venous fatty acid difference. Thigh 
muscles of the anesthetized dog showed only an occasional 
uptake of free fatty acids during rest, During direct 
electrical stimulation the muscles showed a consistent 
uptake of fatty acids on the stimulated side, whereas 
the non-stimulated leg continued to release fatty acids. 
(Supported by the National Heart Institute). 

I~ITTATION AIID ABOLITION OF TEE ELECTRIC RESmNSE OF THE 
NERVE FIBER BY TBFWAL AND CEEMICAL MEANS, 
Constantine S Spyropoulos, National Institutes of Health, 
Bethesda, Md 

Technique; were developed to produce pulses of 
temperature variation or pulses of variation in the 
chemical composition of the medium surrounding the node of 
nerve fibers of Bufo marinust. Application of a pulse of 
temperature rise during the plateau of a prolonged response 
resulted in abolition of the response. A pulse of rise 
[C++ ion] also brought about abolition. Sudden cooling 
or removal of [Ca++] or a sudden rise in [K+] during the 
plateau resulted in prolongation of the response. In the 
node at rest sudden cooling or sudden rise in [K+] 
initiated a full-sized response in an all-or-none manner, 
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CONSTANCY OF OXYGEN USE BY RESTING DOG SKELETAL MUSCLE WITH INCREASED 
BLOOD FLOW. Wendell N. Stainsby, Dept. of Physiology,College of Medi- 
the, University of fl ida, Gainesville. 

Oxygen use by the ri:ting in situ gastrocnemius-plantaris muscle -- 
group of the dog was measured at spontaneous blood flow level and dur- 
ing increased blood flow. The oxygen use was calculated from measure- 

ment of venous outflow and arterial and venous blood oxygen contents. 
The blood flow was increased by reducing or r-ving sympathetic vaso- 
constrictor tone. The vasoconst r i ctor tone was reduced or removed by 
infusion of three to six hundred ml of donor dog blood, cold block of 
the sciatic nerve, procaine block of the sciatic nerve, or section of 
the sciatic nerve. Infusion of donor dog blpod did not produce much 
blood flow elevation, but sometimes (66% of the dogs) doubled oxygen 
consumption. This increase in oxygen use after infusion of donor dog 
blood was not related to the blood flow and persisted even after the 
dogs were bled to 50 mn Hg arterial blood Pressure& Cold block of the 
sciatic nerve produced a three-to-eightfold increase In blood flow and 
was accompanied by a two-to-fourfold increase in oxygen use. However, 
there was visible twitching of the muscle. Procaine block and section 
of the sciatic nerve produced a two-to-threefold Increase in blood 
flow with no change in oxygen use. It is concluded that increasing 
the blood flow in the absence of chemical or neural stimulation of the 
muscle does not alter resting oxygen use. (Supported by a research 
grant RG 6264 from the pub1 ic health Service.) 

ON THE POSSIBILITY OF FREEZING LIVING LUNG RAPIDLY. N. C. Staub and 
W. F. Storey (ink. by 3. M. Felts). Cardiovascular Research Institute 
Univ. of Calif. Med. Center, San fiancisco. 

To gain new insight into dynamic morphologic and physiologic events 
that occur smtansously in the lung, we are attempting by rapid free= 
techniques to stop motion and preserve the lung under known conditions. 
Recent progress in the physics of rapid freezing demonstrates that 
tissues nazst be cooled to -140°C in 40 msec to achieve the vitrified 
state. Except for the outer 20 micra, the lung cannot be cooled that 
rapidly. However, ice crystal size is submicronic if the tissue can be 
cooled below -2C°C in a few seconds, We pour l-2 liters of liquid 
propane (-18OoC) over the anterior portion of the right middle lobe in 
an open-chest anesthetized cat. The temperature at the pleural surface 
decreases to -lOC°C in .01-J set and at 2 mm depth to O°C in 0.1-0.3 
set and to -20°C in 2 sec. Other studies show a frozen margin 1 mm 
deep in 0.6 set and 2 mm in 2 set for a plane surface. At the lobe tip, 
the favorable geometry greatly increases the fromen depth with time. 
We have determined time-temperature and time-frozen depth curves for 
lung tip and plane surface and for liver. After initial freezing, the 
mramidal shape lobe tip (2 cm long, 1.5; cm thick at the base) is 
excised, further cooled to -196oC in liquid nitrogen and later transfers 
ed to fixative in absolute alcohol at -6U°C for 3-6 weeks. Subsequent- 
ly it is embedded in nitro-cellulose, sectioned and stained for study. 
fiotographs of lung surface before and after freezing, and after fix- 
ation and staining do not reveal any obvious distortion, At present, 
we are confining OUT antiysis to the outer 2 mm of lung although the 
tissue appears qualitatively the same to a depth of 3-S mm. We 
believe that our cooling is rapid enough to stop reflex activib and 
mechanical events. (Supported in part by Contract ONR Nonr 222(55)) 
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LUCAIJZATIUN OF BEHNIOML, CQNTRUL IN ONE CORTICAL WEYISPHERE. I. 
Steele-Russell* and S, Ochs. Ind. Univ. Yed. School, Bdfanapols, 

Bures has shown that spreading depression (SD) can be used to 
localize a conditioned response to one or the other cerebral hemi- 
sphere of rats. Small holes were drilled through the skull on each 
side leaving dura htact. Cups with refnovable plugs were implanted 
on each side so that SD's could be @reduced at will in one or the 
other cortex of otherwise intact rats. A small drop of 10 or 25% 
KC1 was used for this purpose. Naive rats learned to bar-press for 
food pel'lets while one hemisphere was made inoperative with SD dur- 
ing the training sessions. SD initiated by KC1 depressed the cortex 
for 3-4 hours and each daily session lasted 1 hour. Six days were 
required to reach a satisfactory level of performance. The wopent* 
cortex was shorn to conta%n the behavioral change; when SD was init- 
iated on that side the animal no longer showed learned behavior. 
SD was bitiated as before on the side origionally %losedn and the 
learned behavior was exhibited again in full force. Localization 
of bar-pressing was shown by repeated switching of SD from the 
trained to the untrained hemisphere and back again. Animals could 
be studied for up to 12-15 days by means of these chronic wlants 
to permft an tivestigation of localization of different schedules 
of behavior as well as interaction of different learning patterns 
and interhemispheric transfer. 

THE EFZECTS OF IJXXIMES ON GASEOUS VOLUME AND C@lPOSITION OF THE 
GASIRO-Xh'TESTINAL DUCT, F+ R, Steggerda and John mick,* 
Dapartient of Physioloa, University of IUbois, Urbana. - 

lsocaloric diets conbining low and high contents of legumes 
were consumed by five adult male subjects to record effects on 
gaseous volume and composition of passed flatus, nitrogen balance 
and btioryw, The &urnes consumed were in the form of either 
pork and beans or canned m lima beans, which made up either 25% 
or 50% of the caloric intake per day, Each die-y period was two 
weeks in length. The most stziking result was that flatus, collect- 
ed for at least eight 2 hr. periods during each two"week di8&ry 
period ranged ti volume from avekage of 17 cc/h& on the control to 
1014 cc/hr, on the bean tiets, 
corresponding conditions 

The actual % CO2 in the flatus under 

and N 
changed from 9% to 53& The 5 of 0 , H2 

decreased when the subjects were on beans, while the 
& 

&I 
showed an increase, 

4 
uma The nitrogen balance studies showed 
no appreciable difference between diets high and low in legumes, 
Recorded borboqgmus was more pronounced during the bean experi- 
mental period than when they were absent fra the diet, Prelfminw 
experiments on dogs indicate that the application of moist heat to 
beans before injecting them into the intestine caused a better 
absorption of Co Pram the intestine and less flatulence than 
obtained with un k eatid beans, 
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FETAL HEMOGLCIBIN IN YOUNG GOATS FED l'ALTITUDE~' MILK. 
J. Clifford Stickney, Theadora L. Browne* and Edward J. Van Were, 
West Virginia Univ. Med. Ctr., Morgantown. 

Preliminary studies were made on the fetal hemoglobin (detetined 
by the method of Visser et a& BloM 12: NO&, 1957) of 4 newborn 
kids fed the milk of goats exposed 4 hr daily to 22,000-25,000 ft 
sjcmulated altitude in a decompression chamber. Fetal hemoglobin was 
also deterslined in 4 control kids beginning %t the age of 6 weeks. 
Fetal hemoglobin, total hemoglobin and red blood ~811 counts were 
made on saphenous vein samples of blood. Fetal hemoglobin was found 
to decline in the ap8rtientti group from &Out 6096 at the 2nd week 
to essentially zero between the 9th and 11th weeks. Comparison of 
the decune in control and expertiental groups from the 6th week sug- 
gested no essential differences. This was in spite of an apparent, 
concurrent rise in total hemoglobin ancl red blood cell values in the 
group fed naltitudel' milk. (This investigation was supported by re- 
search grant RG-5149 from Division of Gmeral bdicd Schmces, Pub- 
lic Health Service) 

William S. Stirewalt* and Arthur H Steinhaun George Williams College, 
Chicago 

In ten test8 on eix male college student8 the mmking of two ciga- 
rettes within 12 minutes produced an awrage rise in serum potaesium 
of 0.14 meqh C+ 2.89%) follomd by an average drop below pre-smoking 
level of 0.16 meqfL (- 3.37%). The differences were signif icant on 
the 0.001 level. ft ia suggested that the observed elevation of 
serum potassium levels, as a possible determinant in muscular fatigue, 
may explain earlier observations in this laboratory of reduced spon- 
taneous running activity of white rats subjected to cigarette-moke- 
laden air (Stefnhaua, A,& Schultz, F. and Wilson, W.C. Effect of 
Tobacco Smoke on Spontaneous Activity of White Rat, Fed, Proc, 11 (l), 
1952,) and unreported recent observations following subcutaneous 
nicot he. Serum wau analyzed for potassium with a Coleman Model 11 
Flame Spectrophotometer. 
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EXCITATORY INTERACTION OF CEREBELUR AND ERIPHERAL fNFuTS To CUNEATE 
UNITS. A, M, Stoiber and C, D, Banes*. Dept. of Physiology & Bfo- 
physics, University of Washington School of Medicfne, Seattle. 

In cats anesthetized with pentobarbital. and paralyzed wfth decamed 
thonium bromide, extracellular microelectrodes were used to record 
spikes evoked in cuneate neurons by a single test shock to the ipsi- 
lateral forepaw. The responses were conditioned by stimulatfon of 
either the ipsilateral hemisphere or the anterior lobe of the cerebella 
with a single shock or a brfef train of stimuli at 312/set. Most units 
were excited by the conditioning stimulus (latency 2.5 to 8.5 msec), the 
latency varying within that range with the strength of stimulus, short- 
ening with maximal stimulus. Those units which followed only low stimu- 
lus frequencies (less than 20/set) were considered to be stimulated 
orthodraically; more rapid following rates (lOO/sec) may be indicative 
of antidromic firtng, Excitation more commonly accompanied stimulation 
of the anterior lobe than of the hemisphere. Convergence of excttatory 
inputs from both cerebellum and periphery was demonstrated, Ortho- 
dromically excited units which would follow rapid rates of the test 
stimulus alone (100 set) were inhibited or blocked at conditfonfng- 
testing intervals of 15 to 175 msec as prevfously reported (Fed. Proc. 
@288, 1960). (Supported by grants 2B-5082, B395 and B396 from the 
National Institute of Neurological Diseases and Blindness.) 

VENTILATION OF TONAL AIR UNITS. 
(intr. by R, J. Havel). 

x, 5 Storey and E. E. Staub. 
Cardiovascular Research Institute, University 

of California Medical Center, San Francisco, Calffornia, 
We have developed a rapid freeze technique to study terminal air 

units at TIC and near FRC in open chest chlorolase-anesthetized cats 
ventilated by positive pressure resptration with tidal volumes selected 
at 20-25 ml/kg. A sternal splitting incfsion provided wide exposure 
of the lung 'Lobes. Aimsay pressure varied between 10 cm H20 (inflatbn) 
and 4 cm H20 (deflation), At a selected time in the respiratiry cycle, 
the right middle lobe tip was rapidly frozen solid by pouring over its 
surface l-2 liters of liquid propane (-180°C), The speckmen was inane= 
diately excised, further cooled in l&quid N2, then placed in an alcohal 
solution of chemical fixative at -6OoC, Fixation tindrdehydration re- 
quired 3-6 creeks at this temperature. 180 and 2OOAthick setial sec- 
tions of nitrocellulose-embedded lung were stained with Chromtrope 2R 
and Fast Green. Diameters of 110 alveolar ducts were measured in 12 
sections of 3 lungs near m and of 112 ducts in 13 sections of 2 lungs 
near FE. Mean duct diameter near TX (293~) was 4H greater than mean 
diameter (20&) at FTC, We projected photigraphic film stlTips of ser- 
ial sections for measurement of dimeters of 520 alveoli in 12 sections 
of 3 lungs near TW and 527 alveoli in 9 sections of 2 lungs near FRC. 
Mean alveolar diameter near TLC (ITOk) was 30$ greater than mean dia- 
meter (13Ofi) near FRC, The data of Macklin and Hartroft for alveolar 
diameter in the cat correspond with our figures, at FRC, 

(Supported in part by contract QNR #NOM 222 (55) with the Univer- 
sity of California. ) 
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DIRECT RENAL ACTION OF CERTAIN ENZYME INHIl3ITORS. LC. 

Strickler”, R,H, Kessler, andR,F. Pitts, Dept. of Physiology, Cornemniv. 

Med.llege, New York, New York, 
Diuretic cumpounds such as the organic mercurials and the chlorothiazide 

derivatives inhibit sodium reabsorption in the renal tubule. Their mode of action 

remains obscure but is possibly related to an effect upon enzyme systems con- 

cerned with ion transport. This inhibition might b6 effected by blocking an ion 
carrier directly or by interfering with energy required for active transport. Dem- 

onstration in vivo of either of these possible routes of action has failed. Re- 

cently Davies (personal communication) has proposed that the electron transport 

system may serve not only as a major pathway of oxidutive metabolism but also as 

a cation carrier. Inhibition of this enzyme system in the rencll tubule might there- 
fore increase water and electrolyte excretion. In the present work agents known 
to affect electron transport either directly or indirectly were infused into one 

renal artery of saline loaded dogs. Antimycin A, a potent in vitro inhibitor of 
the electron transport system, produced a marked increase in sodium and water 

excretion when infused at a rate of 1 mg/hour. lodoacetamide, an inhibitor of 

sulfhydryl containing enzymes in this and other systems, also produced diuresis at 

the xlme rate of infusion. These effects could not be attributed to alterations in 
rena I hemodynami cs . Dinitrophenol I which acts to uncouple phosphorylation 

from respiration, did not produce diuresis, Studies of other inhibitors are in prog- 

ress . Our results suggest that inhibition of the electron transport system in the 

renal tubule increases water and electrolyte excretion. 

STUDIES OF THE EFFECT OF VARIOTJS RESPIRATWY XUNEUVERS UPON THE 
NITROGEN ELIMINATION CURVE, Robert C, Stroud, U&N, Medical 
Research Laboratory, New Londa6. 

Alterations in the multiple breath nitrogen elitiation curve 
may be produced by various respiratory mmeuvers undertaken during 
the test, e.g. by a single deep breath, a valsalva mmeuver or a 
voluntary cough, Theoretical considerations imply that the type 
thus produced depends lmgely upon the presence or absence of very 
poorly ventilated and/or "trapped air" spaces. On the basis of 
observed responses it is concluded that such tests cm be of value 
in supplying useful pulmonary function information. 
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smAL lflm3us ITxmmua IC CON!I!ROL m SRIVERXPTG. D.G. Stu&*, y. ---3 
bwamura* and A. Hemingway. &pts. of Physiol., &iv, of Califotia --- 
Med. School, 3;os Angeles, and Osaka Univ. Dental School, Japan. 

Expertienta from other l&oratories have suggested that the septal 
area of the forebrain is involved in the production of shivering in 
that lesions of this area in anesthetized cats have inhibited shiver- 
ing and electrical sttiulation of this area in unanesthetized cats 
and goats has produced shivering. ParMal and canrplete bilateral 
and unilateral stereotactic electowic ablations of this area did 
not affect the shivering response of 9 cats exposed to a standardized 
cold stress four to six weeks post surgery+ Unilateral electrlcal 
stimulation of 10 cats Hghtly anesthetized with alpha chloralase 
evoked shivering when the stimulatiw electrode was stereo-tactically 
placed at specific sites within the dorso-medial posterior hype- 
th&1mus l However, stiilar stimuli applied to the septaJ area of 
the same preparations up to 1.5 mm from the midline, 1 mm rostrad to 
1 mm caudad of the anterior comissure produced piloerection without 
concomitant rage but did not produce shivering. In one cat stiml- 
ation of this same region inhgbited spontaneously occurring shivering. 
Piloerection was further evoked by electrical stimulation of the 
septal area of 3 unanesthetized cats chronically implanted with 
electrodes, but additionally shivering was evoked in one such cat by 
stimulation at a site 3 mm rostrad to the region that irlhibited 
shivering. It is suggested that the septal area is Implicated in 
tmperature rem&ion and further that it mediates both facilitoq 
and inhibitory effects on shiveri% with the specific neuromatamical 
pathways yet to be determined. 

BRAIN TISSUE OXYGENATION BEFORE, DURING, AND AFTER SIMULATED CARDIAC 
ARREST. Kenneth Sugioka,M,D, I Rodney McKnight,M,D,, and David DaviQ4.D. 
(Intr, by John H, Ferguson) Div. Aries,, Univ. N. CaroIina,ChapeI Hill, 

Three minutes has been given as the maximal period of time between 
cessation and restoration of circulation before permanent brain damage 
occurs, We felt that this time limit was subject to modification de- 
pending upon oxygenation of the brain prior to circuIatory arrest and 
upon methods used to reoxygenate the brain. Oxygen tensi on i n the cere 
bra1 cortex of dogs was studied using the 8eckman oxygen micro-electrode, 
The brain tissue oxygen tension, the EEG, and arterial pressure were 
continuously recorded. Cardiac arrest was simulated by occluding ven- 
ous return to the heart for a period of 3 minutes, at the end of which 
time the occlusion was released with prompt resumption of circulation, 
Before circulatory arrest the animals were given successively, room air, 
10% 02, 100% 02 by means of an endotracheal tube and a piston type pump 
and then were resuscitated whi le being hyperventi lated with 100% 02, 
room air, or 10% CO2-90% 02 mixtures. Results indicate that the time 
interval between circulatory arrest and onset of cerebral anoxia is 
doubled when the animal is ventilated with 100% 02 before arrest as 
against prior ventilation with room air or iU% 02. Hyperventilation at 

the tim of restoration of circulation with room air, 100% 0 
mixtures show ii ttle difference in the rapidity of onset of i 

or 02-Q 
rain re- 

oxygenation but show marked differences in the rate and amount of oxy- 
genation of cerebral tissue. In addition to the above findings it has 
been possible to record at near absolute values, the brain tissue oxy- 
gen tension of the animal while breathing oxygen concentrations varying 
from IO to 100% 020 The conclusion drawn from this study is that oxy- 
genation of the brain before circulatory arrest 1s a factor in deter- 
mining the time avai Iable to restore circulation before irreversible 
brain damage occurs. 
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EF'FET OFPAUTHPROIIETC ONCAWIUH WMXE BY RAT =AIJD INCISORS 
Alice P.SuikerW and D,Harold Comr Department of PhyefologyJniverity 
of Britbh Columbia, Vancouver, Canada. 

Sixty female rata of the Yistar atrain uem parathyroidectamimd b 
elect-cautary or aham operated at 6 weeks of age. Two days latsr,tvh 
animal was injected intrapstitoneally with high apeoific activity Ca 
(less than O,ol mg.Ca). Serial blood na~lplea wem taken fmm the tail 
vein. mmala were killed after 8,24 or 168 hours, and plasma,uriae45 
fecss,femur,iacisom and total. carcase were amlyzed for Ca,P and Ca : 
Calcium accretion (A) and exchqable calcium pool (E) wem erstimated 
for femur and incinom by the method of Bauer,Carlneon and Lindqtist 
(Kgl.Fysiog.Sgllnk.i.Lund Forhandl. 25:1-6,1955). The followi= maulte 
we= obtained: 

Plasma calcium 
Sham operated contmls, Parathymidectomized 

9.72 m&p 5.29 mg.5 
Femur: Calcium accretion (A) 0.118 mg.Ca/hr. 0.068 &Ca/hr. 

Net calcium increment + 8.4 mg.Ca/week + 3.5+9 mg.Ca/uk. 
Inciaore~: Calcim accretion (A) 0,067 mg.Ca/hr. 0,046 mg.Ca/hr, 

let calcium inclzment + 1.9 mg.Ca/week 
Exchangeable calcim pool( femur) 

+ 8.6 mg.Ca/veek 
5.@ 34 

Calcium accmtion,net calcium incrment and exchangeable calcium pool 
wem all reduced in the parathyroidactomized rat& It is augge8ted 
that this may be due to the lowering of the plasma calcium level, 
Injection of parathymid extract was found to have the opposite effect. 

1) Aided by a gmt from the Associate Committee on Dental Reaeamh, 
National baearch Council of Caaada. 

THE INE'UrENCE OF SODIUM AND IMPERMEANT ANIUNS ON THE RENAL TRANSPORT OF 
POTASSIUM DURING STOP FlDW, Lawrence P, Sullivan. Dept. Physiol,, 
Univ, of Michigan, Ann Arbor. 

The influence of urinary concentrations of sodium and impemant an- 
ions upon the potassium concentrations in serial urine samples collect- 
ed following a period of ureteral occlusion in a dog undergoing oslPotic 
diuresis was studied. First, in order to increase Na concentrations in 
atop-flow urine, hypertonic NaCl was infused into the renal artery of a 
dog shortly before and during a period of stopped flow. The presence 
of increased sodium concentrations in the nephron had little effect on 
the maxiu~m potassium concentration achieved during stopped flow and 
had no effect on the minimum potassium concentration achieved. Secondly, 
NazSOq was infused in the same manner. The presence of the impermeant 
anion in the tubule during stopped flow resulted in the disappearance 
of any indication of potassium reabsorption and caused secretion of po- 
tassium at a site in the nephron where reabsorption ordinarily occurs. 
Potassium concentrations were maximal in the stop-flow samples contain- 
ing minimum amounts of sodLum, It is concluded that an increase in 
urinary sodium concentrations has little influence on the development 
of the potassium stop-flow pattern. Specifically, the mini- potas- 
sium concentrations achieved are not the result of decreased secretion 
due to a lack of sodium but rather are caused by reabsorption in the 
distal tubule. When Na2SU4 is infused, the alterations in the stop- 
flow potassium concentration pattern that result are caused by the 
presence of the impermeant anion rather than by an increase in urinary 
sodium concentrations. (Aid from Am. Heart Assoc.; Life Insurance Med. 
Research Fund; U.S.P.H.S.) 
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THE SIGNIFICANCE OF ADWNOCORTXCAL STEROIDS ON THE STWACH. 

David C. II. Sun and Harry Shay, Samuel S. Fela Research Inst., 
Temple Univ. Med. Center, Philadelphia, Pennsylvania. 

Opinions differ regarding any gastric secretory or ulcerogenic 
effect of adrenocortical steroids. A brief review of the litera- 
ture on this subject will be presented. Our studies on an attempt 
to clarify the mechanism of action of these steroids on the gastro 
duodenal segment will be reported* (1) The effect of a single 
injection of cortisone, hydrocortisone or ACTH on output of acid 
and pepsin was determined in four Heidenhain pouch dogs. The 
results showed ACTH and hydrocortisone to be very mild stimulants 
for acid and pepsin secretion in two dogs and ineffective in the 
two others. (2) The possible potentiating or synergistic action 
between hydrocartisone and urecholfne on gastric secretion was 
studied in three Heidenhain pouch dogs --- a synergistic action 
between hydrocortisone and urecholine on gastric secretion was 
found in all three dogs. (3) The effect of combined vagal and 
adrenal stimulation on the stomach --- esophogostomized dogs were 
sham fed once daily, or 20 units of ACTS Gel intramuscularly 
daily, or their combination for 3 to 6 month6 and then autopsied. 
Combined vagal, and adrenal stimulation produced acute erosions 
and gastritis in the stomach of the dog treated for three months. 
These data suggest that the adrenal corticoids could contribute 
to the potential for ulcer occurrence or reactivation, not so 
much through the increase in secretion they alone might induce, 
since this is small, but of greater importance in their syner- 
gistic action with the vagal mechanism, 

PRESSUXE RESPONSE IN A SIMPLE ELASTOMERIC MODEL 
James H, R, Sutherland. (intro. by R. P. Ahlquist), Dept. of Pharm., 
Medical College of Ga., Ga, 

For maqy years the thin walled rubber tube has been used as a con- 
venient model to gain insight into the hydrodynamic properties of 
large arteries. In this study single pressure pulses, uncomplicated 
by reflected waves, were recorded as they passed down a length of 
gooch tubing. The pulse was produced by a special injection device 
with continuously metered volume output, Pressure pulses were ob- 
tained at various rates of input and starting pressures, and at 
several points along the tube. On the thesis that the recorded flow 
will travel down the tube at the pulse wave velocity, one can easily 
calculate the increase in volume that will occur at a given point 
and time in the tube. This increase in volume 1s equal to the flow 
rate (cc/set) divided by the wave velocity (cm/se& This derived 
volume increase can then be compared with the volume increase assoc- 
iated with the pressure when the tube is being stretched at the same 
rate as with the pulse being studfed, The dynamic characteristics 
of a short, blind length of this tube were detennind by injecting 
recorded amounts of fluid at various rates and recording the pressure 
response. These pressures include viscous as well as distensibility 
CharacSeristics of the wall. These dynamic distensibility cumes 
give the volume kxrease that must be associated with a particular 
pressure level on the pulse pressure curVe. The volume increases 
derived from the inflow-velocity relationship agree well with the 
volume increases read from the curves of dynamic volume-pressure 
characteristics of the tube. 
Nat. Heart Inst., USPHS), 

(Supported by Grant H-JSfi(CZ) from 
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A COMPMSATED DICHROMIC DENSfTOldETER FOR SNDOCYANXNE GREEN, William F. 
Sotterer (iatr, by Earl H, Wood). Mayo Clia50, Roohester, Mimerotr, 

The high optfurl dmrity (O.D.) of blood ia ohisfly due to roatter- 
%ag and reflaution of light by red usl.18. Thur 0.D. ef blood varier 
with Uoadftionr altering rhape and degree sf aggrag8tion of red oal18 
ruoh a8 flow, addition8 Of mo&i8otOaic 8olutiOn8 and even variation8 
in cop Good oompeatation for these nonrpaai~ic variation8 in O.D. of 
blood uan be attafnad by aring two photoosB1-f%lter r88smblierz (11 
the deteuting 0~11, ransftivs to lfght (800 m/J) highly absorbed by the 
dye and (2) the oompsosating 0011, inrenritioe to light at 800 m# and 
8180 nonrerponrive to ohrngea in light trrqami88ion of blood with 
variations in oxygen ratwrtion, The oompsnnated densitometer Uonrfltr 
of 8 diuhroio mirror whioh reflect8 light of 800 IJII to thm detaoting 
photous rnd tranrmitr portion8 of w8velengthr rhorter aad lsnger tbrn 
800 mp to a 8euopd, UOmpdn8ating, phOtoOdl-filte3? a88tbmbly. Sen8i- 
tlrity of thir oompenrating photoosll to light on eauh ride of 800 m/u 
ir l Udurt@d 80 thr.t it 18 nonr88pon8ive to uhrngea in oxygen raturrtion 
%a addition to in8en8itiVity tu dye. Re8pUn8eS of thi8 dtnritomster 
and a uoavmntfonal denritometer were uompmed by reuording dilutfoa 
8urfe8 8imultrneom8ly from the Iapt@ rite in thr oiroulation following 
ilkjWtiUa8 Of 1 ml. of fndouyanins greea (2.5 mg,) aad lrolutionr 8au8- 

bg non8peoffiu oha,agsr ia &D, ruuh I8 20 pear 00mt %Cl* Peak deflea- 
tioor (Pa5 urn,) of the dye mrte8 wore equal rhil8 those fsllowbg 
N&Cl wer+ 0.6 and 5.0 om, for the nompenr&trd and oomventfomtif deviue8. 
SbSlWly I asrrat%om l f fl8w oaured relpaotfte dsfleutionr of 0.5 and 
4.5 010 Thtlr a oompsarated denritometar uan iaorears the reliability 
of den8itemUtry ia blood. 

FWLMOMRY PERFORMANCE OF SMOKERS AND MON-SMOKERS. R. E. Swann, Jr. 
and T, F, Hatch (intr. by H, S. Belding). Dept. of Occupational 
Health, University of Pittsbutgh. 

A group of twelve male cigarette smokers were compared, in respect 
to pulmonary performance, with non-smokers of about the same ages and 
size. Measurements included: minute volume, breathing frequency, 
tidal volume and oxygen consumption, at rest, 4 and 8 kg-meters per 
second of exercise, together with simultaneous measurements of per- 
centage uptake of ether, carbon monoxide and acetylene from inspired 
air. These test gases were used to provide indices of ventilatory 
ef ffcfency, diffusion capacity and pulmonary blood flow, as con- 
tributors to overall cardiorespiratory gas exchange capacity. The two 
groups breathed equal volumes of air at rest and at 4 kg-m./sec. 
exercise. At 8 kg-m./sec,, the median ventilation rate of the smokers 
was 10% higher than for non-smokers. Oxygen consumption was the same 
for both groups at all levels of activity. Tidal volumes and breathtng 
frequencies were not sensibly different. Median vital capacity was 
lower in the group of smokers. Percentage uptake values for ether were 
slightly reduced in smokers, acetylene uptake more so and carbon mon- 
oxide uptake was reduced most of all. Converting these percentages to 
effective rates of ventilation, diffusion and blood flow, it is shown 
that the smokers have poorer ventilatory efficiency and substantially 
reduced diffusion capacity compared with non-smokers l These consti- 
tuted no functional handicaps at rest or under mild exercise but there 
is evidence of the beginning need for compensatory increase in venttl- 
ation by the smokers under moderately heavy exercise. 
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THE METABOLISM OF PROGESTERONE BY HUMAN ENDOMETRIUM. 
Max L, Sweat (Intr. by I. H. Kaiser). Dept. of Obst. and Gyn., U. of 
Utah College of Med., Salt Lake City, Utah. 

Human secretory endometrium (0,5 gm) was incubated for two hours 
at 370 C in 5 ml of 0,025 M Sodium phosphate buffer (pH 7.4) contain- 
10,000 cpm (S. A., 5 mc/mg) 4-C-14 pkogesterone. Products of the in- 
cubation were extracted with lipid solvents and chromatographed in the 
formanide systems of Zaffaroni. Radioactive areas on the chromato- 
gram were located by means of a strip feed counter, eluted from the 
strip with methanol and subsequently dried for the preparation of de- 
rititives and rechromatography. The products were identified on the 
basis of the chromatographic behavior of their free, acetylated and 
oxidized or reduced forms. At least six products have been demon- 
strated. Strong evidence has been obtained for the following compounds: 
pregnanedione, allopregnanedione, 4-pregnene-20&-ol-3-one, 4-preg- 
nene-2Op-ol-3=one, and 6 p-hydroxy progesterone. A compound which 
forms a diacetate has also been isolated and is believed to be 1, 4-preg- 
nadiene- Sb, 2Oa-diol-3-one. The nature of the products demonstrates 
that endometrium either does not have the capacity to hydroxylate the 
17-carbon atom or is able to carry out this reaction only to a limited 
extent. As it was also demonstrated in this series of experiments that 
androstenedione-4-C-14 was not converted to estrogens, it is etident 
that at least two reactions which readily occur in the metabolism of 
progesterone by the human ovary do not occur in endometrium, (Sup- 
ported by grant RG 4720, Division of Gen. Med. Sciences. USPHS) 

EFFECT OF NITRATE ION ON THE DISTRIBUTION OF SUCROSE IN THE RAT'S 
VENTRICLE, S. T. Taketa,* C. G, Alexander,* and G. A. Feigen, Dept. 
of Physiology, Stanford University, Stanford, California, 

Electrically driven ventricle strips were maintained at 37O C in 
either chloride - or nitrate-reference solutions for periods up to 9 
hours in the former case and 5 hours in the latter. Both types of 
solution contained sucrose in a concentration of 600 mg/lOO ml. The 
ventricle strips were removed from the muscle baths, dried, and anal- 
yzed for sucrose by the method of Ross and Mokotoff. Since nitrate 
was found to interfere with the calorimetric determination of sucrose 
it was necessary to eliminate this anion by passing the solution 
through an anion exchange resin, Duolite A-1OlD. Both wet and dry 
weights were recorded to determine water content. The results show 
a small but significant increase in the wet weights of the nitrate- 
treated muscles, amounting to about 246 above those of the chloride 
controls. The time-course of sucrose distribution can be separated 
into several kinetic components; an early linear phase, 1, an early 
exponential phase, 2, and a late exponential phase, 3, The early 
exponential phase becomes asymptotic to a line parallel to the X-axis 
which cuts the Y-axis at roughly the value of the extracellular phase 
in the case of chloride. The delayed exponential phase may represent 
either the rate of adsorption of sucrose by some structural barrier 
or, more probably, its slow penetration into the cell, which can be 
shown by extrapolation to begin very early in the process of sucrose 
uptake by the muscle. 

Supported by Contract ONR 225-46 between the office of Naval 
Research and Stanford University. 



THE PHYSIOLOGIST 161 

ALTERATIONS IN BEHAVIOR AND ENDOCRINE FUNCTION IN RATS WITH HYPOTHALA- 
MIC CONSTANT ESTRUS (CE). 2. Taleisnik* and 2.M. McCann. Dept. of 
Physiol,, School of Med,, Univ. of Pennsylvania, Philadelphia, Pa. 

Animals with CE induced by lesions in the suprachiasmatic area 
showed atrophic ovaries and enlargement of uteri and pars distalis of 
the pituitary. Ovaries from these rats were filled with large 
follicles with a scarcity of corpora lutea or their renmants. In 
contrast to rats without lesions, CE animals failed to show detectable 
LH in plasma after ovariectomy (ovarian ascorbic acid assay technfque). 
Hypophysial LH content was subnormal in these rats but increased after 
ovariectomy in spite of reduction of pituitary weight to normal. 
Rectal temperature was elevated. Their activity (measured in activity 
cages) was decreased and showed loss of the characteristic cyclic 
changes which occur in normal females. Mating activity was lost. 
(Supported by grants USPHS Al236 C3 and AF49(638)-685,) 

LaALIZATION OF ELECTRICAL ACTIVITY IN TLJE RETINA OF THE UNOPENED CAT 
EYE EY AN ELECTRODE STAINING ERDD. Kvo_fi TasakI* and Kenneth T, 
&Own. Dept. of Physiol,, Univ. of Calif, Medical Center, San Fran- 
cisco, Calif. 

Stainless steel electrodes, of the type described by Grreen (Nat. 
1828 962, 1958), were used to record various types of electrical 
activity within the cat retina. The retinal depth of each kind of 
electrical activity was marked by electrolytic deposition of iron 
from the electrode tip into the tissue. The iron was then stained 
with ferricyanide to form a dense and sharply delimited spot of Turn- 
bull’s blue about 10-2qr. in diameter. These spots were observed in 
histological sections. The membrane having a high electrical resist= 
ante was clearly identified as Bruch’s membrane. Maximum amplitudes 
of both a!- and c-waves were found immediately adjacent to the retinal 
side of Bruch’s membrane. Maximum amplitudes of both the b-wave, and 
the dc component of the ERG described by Brown and Wiesel (Amer. J. 
Oph-thal, 46, No, 3, Pt. II: 91, 1958), were found near the outer 
margin of the inner nuclear layer, The single units which yield only 
slow potentials in response to light stimuli were also found near the 
outer margin of the inner nuclear layer. All localizations of this 
study confirm those of Brown and Wiesel (J, Physiol, 1498 537, 1959; 
also above reference), who used physiological methodsxr determining 
electrode depth, Thus we have also validated their physiological 
methods, which are superior to histological techniques because of 
greater convenience and the immediate information they provide on 
electrode depth. 
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ATHXW) %WWCTA~I[XIE SNsOfiy MW.& Eionald B. Cfasker. (lntr. w 
c. w. Woolrrey). Univ. of Wlacon8in+ hdfson, Wia. 

In addition to the two known cerebral cortical sensory a~eae Sf 
and Sff, Peafield (19%) predicted the presence of a %upplementary 
SBIlSOry" mea on the medial hemlqheral wall, and Marshall (1949) 
drew attention to a third are8 of forearm representation caudal to 
that of Sf. This study haa demonstrated in the cat, using the evoked 
potential technique under pentoharb1t$L OF chloralose anesthesia, that 
a third aomtfc tactile aensom area, contralateral liti SI, does 
indeed exist. From a hind limb area adJacent to that of Sf, ita trunk 
area extends caudally on the medial wall and Its forearm area turns 
laterally onto the convexity in the lateral moue where It comes to 
lie addacent to the SX forearm area and to merge with the SI face 
area* (Aided b,v grant L732, HINDB, USBZS.) 

A STUDY OF THE GENERATOR POTENTIAL OF TfiE CRAYFISH STRETCH 
RECEPTOR. Carlo A. Terzuolo and Yoshiaki Washizu% Dept. 
of Physiology, University of Minnesota, Minneapolis, Minn, 

A study of the generator potential of the tonic stretch 
receptor cell of the crayfish has shownr a) that the 
amplitude of a subthreshold generator potential is a linear 
function of the length of the muscle fiber; b) that the 
permeability of the cell's membrane is increased as indi- 
cated by a decrease in membrane resistance. This change 
in resistance becomes particularly large at the level of 
membrane potential at which cathodal block occurs; c) that 
the amplitude of a subthreshold generator potential is de- 
pendent on the value of membrane potential. 'This was 
altered by means of directly applied currents. The equili- 
brium potential of the generator was found to approximate 
zero membrane potential. The amplitude of the spike po- 
tential is not significantly different when the cell is 
firing because of the applied stretch or when a depolari- 
zing current is applied, This finding is taken to in- 
dicate that there is no overlap between the membrane the 
permeability of which is increased by stretch and the 
electrically excitable membrane responsible for the spike 
potential as recorded intracellularly from the soma. In 
certain conditions, which can be easily reproduced, a 
spike potential can be recorded intracellularly from the 
soma while no action potential is propagating along the 
axon. 



THE PHYSIOLOGIST 163 

KIJWTICS OF ACEXYLCHOLINE REUASE FROM SINGLE NEUROMUSCULAR JUNCTIONS. 
IL E, Thies (intr. by V, EL Brooks), Rockefeller Institute, New York, 

The kinetics of acetylcholine (ACh) release were studied to deter- 
m%ne if ACh content of motor nerve endings is significantly depleted 
during repetitive stmation. ACh r&Lease per impfise was e&hated 
frm amplitudes of end-plate potentials (e.p,~.~s) and from analysis of 
their ' quantum content'. &cised sesratus nerve-mustie preparations 
frcn guinea-pigs were stimulated indIrectly at frequemi= of frcpn 
l2/mh to m/m. To permit intracellular recording of e,p,p,'s, 
neuromuscular transmission was blocked by tubocurarine or HC-3, as we31 
as by increased concentrations of Ca and Mgicns. &I 12 trials with f;  
junctions,increasing frequency M-fold from a range of lZ/min to 2fsec 
deprwsed ACh release per impulse by 113 within 1 to 2 seconds. when 
repetitive stimulation was contihed at such elevated but natural fre- 
quencfes (5/set to 2O/sec), ACh release per impulse declined by another 
l/3 in 1 to 8 rnjnute, Upon return to the original frequenq after 3 
to 20 minutes, ACh release partially recovered within 5 to 10 seconds, 
and then increased slowly toward control values, The distixlctive rapid 
and slow changes of ACh release during both depression and recovery are 
interpreted as evidence for two ACh compartments within nerve endings: 
the first, kva51ablet ACh, which is quickly depleted when repetitive 
stimulation is initiated; and the second, a %aj& ACh store, which is 
depleted100 times more slowly. Initial recovery is more than 10 times 
faster than Iu~own rates of ACh synthesis; therefore, it may reflect a 
rapid restoration of 'available' ACh from the 'major' store. The ensu- 
ing gradual recovery is consistent with re-establishment of the 'majar' 
store of ACh by synthesis. The kinetics of ACh release suggest that a 
Umitbg rate of ACh movement from tie tmajorl store to the 'availablel 
store tends to conseT*ve the total A% content of motor nerve endings. 

HYPERCORTICISM AND PHYSIOLOGICAl, CHANGES IN THE PACIFIC SALMON (ONCOR- 
HYNCl-fUS TSHAWYBCHA), Sydney F. Thomas, O.H. Robertson and Marcus 
Krupp (intr, by J.M, Crismon), Stanford Universil-y and Palo AI-I-o Re- 
search Foundat ion I 

A study was made of the changes occurring in a number of blood con- 
s-f-ituen-f-s during -the spawning migration of the Pacific salmon (0. 
tshawytscha). The gkcosc content of the blood increased -I-o about 
twice -that found in salmon in +he sea, Glucose tolerance tests show- 
ed a slow return of blood glucose to pre-injection levels similar -i-o 
that observed in diabetes in human beings. Rarefy was glucose found 
in the urine. The concentrations of sodium and potassium decreased, 
the lat-ter to a marked degree, Cholesterol values rose during -I-he 
mi gratory per i od, then fel I at l-he time of spawning to concentrations 
lower than those found in sea salmon. Total proteins exhibi-l-ed a 

pronounced diminution, including variable reduction in gamma globu- 
I ins. Protein-bound iodine decreased progressively from the sea to 

the spawning grounds, Estimations of the number of red blood cells, 
hemog I ob i n content and packed ccl I voi ume showed f I uc-tua-l-ions duri ng 
the migration period but by the -time of spawning the blood picture 
was in general I i ke J-ha-l- of the sea sa I man. Accompany E ng the above 
changes was a progressive rise in the concentration of 17-hydroxycort- 
icosteroids to high levels at the time of spawning. Deta i I ed com- 

parison with the characteristic physiological and histological fea- 
tures of Gushing’s syndrme revealed many similarities between the 
spawning salmon and ;-he human patient suffering from Cushingls syn- 
drome, 
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EFFECT OF CAROTID SI!% DENERVATION AND VAGOTo+'JJJ IN ENETQXIN S':OCK 
Nguyen K, Thuone, Lerner 8. Hinshaw and Lorentz E. Wittmersst, Dept. 
Physiolog~r, Univ, of Minnesota Med. School', Minneapolis, Minnesota. 

The problem of bradycardia in endotoxin shock has been described by 
many investigators but little is known about the mechanism of this 
paradoxical phenomenon. The purpose of-the present study was to de- 
termine the role played by the carotid sinus nerves and the vagi in 
this kind of shock and their possible relation withthe mechanism of 
bradycardia, Twenty two mongrel adult dogs, anesthetized with Sodium 
Pentobarbital, were used and divided into five groups; control, sham, 
denervation of carotid sinus, vagptomy, vagotomy and carotid sinus 
denervation, Escherichia coli endotoxin (0.55 mg./kg.) was injected 
intravenously. Mean blood pressure and heart rate were followed for a 
period of four hours after introduction of endotoxin, In control and 
sham experiments, bradycardia and hypotension were observed after 
endotoxin. Following bilateral denervation of the sinus, the dogs 
presented an improvement boa in blood pressure ana heart rate after 
endotoxin, Following sinus denervation and post endotoxin vagotow, 
blood pressure and heart rate increased, but the effect was dependent 
onthe time that vagotomy was performed. After pre-endotoxin vago tomy, 
the animals usually showed bradycardiafor a short period following 
endotoxin, In order to determine whether or not this bradycardia was 
entirely related to a nervous control, a series of isolated perfused 
cat hearts was undertaken. Ir: some experiments, bradycardia was ob- 
served after endotoxin. The r-esult of this preliminary study in- 
dicates that the carotid sinus nerves and the va&i perform an import- 
ant r:jle in endotoxin shock, but the intimate nature of bradycardia 
requires a neuro-humoral mechanism rather than aervous control alone, 

EZ'FECTS OF SODIUM AND POTASSIUPl CHURIDE ON THE GROWTH OF BAKER'S YEAST. 
Adelaide Tolberq and Nello Pace. 
Cwia, Berkeley. 

Dept. of Physiology, Univ. of 

Sodium chloride and potassium chlorfde were adaled to basal yeast 
growth medium so that salt concentrations ranged from 0,Ol M to LO M 
or higher. Growth of baker's yeast in these media was lllsasured tur- 
bidimstrically, and growth rates were calculated for the 8xponential 
phase of growth. ln appropriate concentrations either salt caused 
a decrease in the rat8 of yeast growth, However, NaCl was found to be 
appr8ciabv more inhibitory than KC1 or than a m$ture of equal amounts 
of NaCl and KC1, For example, the growth rate was decreased 26-L3% 
in cultures containing 0.b M NaCl, but only 7~13% in those containing 
0.i~ M KCl, or 0,2 M KC1 plus 0.2 M NaC1, The growth'?&8 in cultures 
containing 0.b M NaCl plus 0.b M KClwas decreased 32-j&; i.e., within 
tkie range found with 0.k M NaCl alone. Further studies have shown 
that addition of smaIl amunts of KC3 to the NaCl medium results in a 
higher growth rate, approximating that in equivalent concentrations of 
KC1 alone, These data suggest that NaCl has a specific inhibitory 
effect on yeast growth which is not merely an osmotic inhibition, 
The reversal of NaCl inhibition by small amounts of KC1 SUgg8Sts th& 
th8 mechanism of inhibition involves a competition of Na with K, 
(Supported by the Nat. Inst, of Arthritis and *tab, Dis., U,S,P,H.S.) 
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LUNG VOLUME AND TIIE DISTRIBUTIOK OF VENTILATION IN NORMAL MZWBORN 
INFANTS. W. H, Tooleg*, M. Klaus*, K. H. Weaver*, and J, A. Clement& 
Cardiovascular Research I-, U. of Calif. Med. Center, 
San Francisco. 

Lung volumes and the distribution of ventilation were measured 
while newborn infants were sleeping quietly in a plethysmograph. The 
nitrogen concentration of the inspired and expired gas was recorded 
continuously. Tidal volume (VT) was recordeq contfnuously from changes 
in pressure in the plethysmograph. The anatomical dead space (VD) and 
tha alveolar tidal volume (VA) were calctiated from the volume trace 
and the change in nitrogen concentration during expiration. The log 
end-expiratory concentration of nitrogen was plotted against the number 
of breaths and estimation made of the rapidly and slowly ventilated 
compartments. Four hundred measurements of VA and VD were made on 15 
newborn infants. The mean value for VD was 2.2 ml&g (S.D. 0.6 +bg), 
for VA 4.2 ml/kg (S.D. 1.4 &kg) and for alveolar ventilation (VA) 
140.4 ml/kg/min (S. D. 30.7 ml/kg/min). 25 nitrogen washouts were done 
on 13 infants. Each washout cuve could be resolved into two componenti. 
A slowly ventilated cQmponent which varied from 27 to 56% of the FRC 
and received 3 to 23% of the ventilation and a rapidly ventilated 
component of & to 73% of the FRC which received 77 to 97% of the 
ventilation, 
FRC (22 ml/kg 

The sum of the volumes of these two components was the 
- S.D. 6.0 ml&g). The lag volumes (VD, VA and FRC), 

when related to body weight, were smlar to normal adult values and 
the distribution of ventilation was comparable; however, the alveolar 
ventilation was about double that of resting, normal adults. 

Supported in part by USPHS Grant H-4029, 

TED3 JJFLUJZNCE OF VAGAL ACTIVITY ON SYMPATHIXCIC CUNTRa OF HEART RATE, 
Alan F, TQr.QntQ* and Homer R, ,Marner. Latter-Day Saints Hospital -- 
and University of UtaGQ% of Medicine, Salt Lake City, Utah, 

TWQ hypQtheses have been suggested to describe the influence of 
efferent vagal sttiuIatiQn Qn the heart rate response (AHR) to the 
frequency (fl> Qf efferent cardiac sympathetic nerve stimulation, 

$quatiQn 1 &al=: (for a given f,> 
Equation 2 &3R=K~ (for a given fl) 

where K is a csnstant and w is the heart rate when fl is zero, HR, 
will depend upQn the frequency Cf2) of vagaf. SthulatiQn, In experii 
merits perfQrmed 8n dogs, neither Qf the above equatisns proved adequate 
to predict &HR as observed, The following equation, hQ*ver, did 
predtit &HR resulting frsm a given fj over a wide range"of values for 
fq and f2: 

Equation 3 AHR = K(HR& 
Although the magnitude of the change in hewt rate due tQ fl w%s 
affected by I&I &imulatiQn, the kinetics of the heart rats response 
to a step increase and decrease in (fl) w&s unchanged, 
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THE ECHANISM OF THE RISE IN ARTERIAL PRESSURE FOLLOWING OCCLUSION OF 
ABDOMINAL ARTERIES. R, W. Torrance and J, H, Sieael (intr. by Dr,Ray 
G.Daggs) o Lab, Cardiovascular Physiology, National Heart Institute, 
Bethesda, Md o 

The rise of arterial pressure following occlusion of the coeliac 
and mesenteric arteries in the cat under chloralose has been ascribed 
to a pressoreceptor reflex by Sarnoff and Yamada (Circulation Res, 7: 
325, 1959) and to purely mechanical effects by Boyer and Scher (Fed, 
Proc. 19: 98, 1960). The results of a variety of experiments which 
included completely isolating the splanchnic vascular bed, both with 
and without cross perfusion, and the recording of action potentials, 
indicate that both mechanical and reflex factors are operative, The 
occlusion of vessels per se increases the peripheral resistance, Also, 
blood runs off from vessels distal to the occlusion into the active 
circulation and so tends to increase heart output by acting as an 
infusion, Pressor reflex effects due to local irritation as ligatures 
were tightened on arteries were regularly found, but when these were 
excluded in cross perfusion experiments, reflex pressure changes could 
still sometimes be elicited by arresting the flow in splanchnic 
vesse 1s o Whether pressoreceptors, chemoreceptors or ischaemic pa in 
receptors are involved remains to be established. 

INTERACTION BETWEEN EXCITATORY AND NONEXCITATORY CUTANEOUS INPUTS IN THE 
SOMATOSENSORY SYSTEM OF MONKEY. A, &. Towe, Dept, of Physiology & Bio- 
physics, University of Washington School of Medicine, Seattle, 

Macaca mulatta were anesthetized with Dial-urethane and paralyzed 
wheEs=th d-tubocurarine chloride. Single units were isolated 
in hand area I of the postcentral gyrus by conventional extracellular, 
RCl-filled micropipette techniques. Each digit of one hand was electri- 
cally stimulated via needle electrodes inserted into the skin of the 
distal phalanges, Units were identified which could be fired by some, 
but not all, digits, The responsiveness of each unit to the most effec- 
tive digit was tested at various intervals following stimulation of a 
slightly excitatory or nonexcitatory digit. In each instance the prob- 
ability of response was depressed for 0.1 to 0,3 second,, The duration 
and intensity of the depression decreased with greater spatial separa- 
tion of the conditioning and testing inputso However, two types of 
interaction pattern were obtained. Within the first 10 to 20 msec of 
interaction, before response probability dropped to zero, the latency 
of response increased in some units, and decreased in others progres- 
sively by as much as 6 to 8 msec, Associated with these latency changes 
was a decrease or an increase in the number of spikes in each discharge, 
respectively. During recovery from the depression, response latency re- 
turned along the same path. Interaction between adjacent digits yielded 
the shortening-of-latency pattern; widely separated inputs yielded the 
lengthening-of-latency pattern. These interaction patterns are readily 
explained if the excitatory field gradually diminishes with distance 
and gives way to an inhibitory field at greater distances, (Supported 
by grant B 396 from the National Institute of Neurological Diseases and 
Blindness, Department of Health, Education and Welfare,) 
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PHYSIULOGEC ASPmS OF PIWWBTD HTPOTHEMTA, W. Wede,* A. V, Foote,* 
and J. V. Maloner, Jr. Department of &rgery,5iiGEity of California 
Medical Center, Los Angeles Zlb, California. 

fn this scUdy 801316 phy&ologLc effects of rapidly induced profound 
hypothemla, total circulatory occluafun, and rapid rewaming were 
exam¶nned, Tuu sed.as of dogs were cooled to below IOoC, using M 
extracorporeal heat exchanger and either autogenous lung oxygenation or 
a pump-oqg9nator. The follouing parametgl’s were monitoredt artmial 
and venous EP, EKG, EEG, ventiicfiar conWactile force (VCF), tmpera- 
turn gradients between the core and peripheq of tie an4als, arterfal 
pH, pcO2 and buffer base, aa well as arterial and venous olqtgen 
saturations, Daring cooling a metabolic aoido15f.s developed aud thi8 
was fkmther increaared during circutitoq occlusion, VCF increased up 
to 2 tirmes contzol values on cooling ti 20°C, dmonstrating the 
indepmdencs ofl this factor of stroke volume, as the heart8 were kept 
empty by cardiac bypass, Below ZOOC, VCF decreased in association titi 
extxme bradycardia or cardiac arrest. The EEG became isoelecWlc at 
abmt 2OoC; ogl rewarmfng, activity reappeared at 25oC. It ib 
demonseated that exme acldosi8 at bu bow tQlperatire8 is 

conrpatible with sHval# (Supported by If, 5. pUb3ic %alth Service 
grants H-2812 and HW5357). 

SIMULTANIZUUS RFCORDING FROM VOMERONASAL AND OLFACTORY NFRVES+ Don 
Tucker (fntx. by L. M. Beidler,) Div. of Physiology, Florfdatate 
University, Tallahassee, Florida. 
The vomeronasal (Jacobson's) organ in the tortoise Gopheras poly- 

phemus has a small opening directed toward the naris and situated in 
theangle formed by the nasal septum and a lateral projection enclos$ng 
the organ. The vomeronasal nerves course obliquely up the septum, 
enter the cranial cavity between the olfactory nerves, and terminate in 
the accessary olfactory bulbs at the dorsocaudal aspect of the olfac- 
tory bulbs proper. Small twigs of the vomeronasal n. and the olfactory 
n. were freed in the cranial cavity and recordings raade under oil. 
Differential responses between the two nerves to various odors were 
observed and were best exemplified by butyric acid for the vomeronastal 
n. and butyl acetate for the olfactory n. The larger number of odors 
tested stimulated the olfactory n. most efficiently. These included 
alcohols, fatty acids and their esters, oils of orange and cloves, 
ammonia, bromoethane, 2-furaldehyde, 2,3=butanedfone, etc. Adrian 
(L'Annee Psych&. 50:107, 1951) has suggested that the spatial-temporal 
patterning of excftation in the olfactory organ may be an important 
basis for dfscrfminatfon, The system studfed fn Gopherus is ideal for 
the demonstration of similar differences because of the extremes in 
geometry between the vomeronasal and olfactory parts. (Supported in 
part by USPHS Grant No. B-1083.) 
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A. van Haxreveld. Division of Biology, California Institute of Tech- 
nology, Pasadena, California* 

A movement of electrolytes from an extraneuronal space mainly into 
apical dendrites of the cerebral cortex was obser*Ped a few minutes 
after circulatory arrest. A histochemical method based on substitution 
fixation at -25 C in 90% alcohol saturated with silvernitrate was used 
to make the distribution of some of the ions visible, w manipulation 
of the pH of the silver solution this method can be made to reveal the 
presence of chloride only or in addition to chloride other ions like 
phOs@te and carbomtem When applied to the cerebellwn it was found 
that, whereas in the oxygenated orga31 the distributisn of these iom 
is rather uniform, in the asphyxiated cerebellum a con&ntration of 
these electrolytes had taken place in the large dendrites of the Aul- 
Hnje cells and in fibers which run the whole length ttiough the mole- 
cular layer. The appearance and number of these fibers suggests them 
to be the Bergmann fibers which are considered to be glial elements. 
This was supported by the observation that the number of these fibers 
with respect to the number of PurHnje cells is the same as the num- 
bers of Bergmann's fibers and cells of Purkinje in preparations treated 
with a @ial stain. As was demonstrated for the apical dendrites of 
the cerebral cortex, the fibers of &~~UUI increase markedly in diam- 
eter during aspwation, indicating that with the electrolytea water 
is transprted into them. The importance of this finding is that the 

t restricted to ner- asphyxial movement of 
VQUS elements but can 

electrolytes and water is no 
t&e place in glial fibers. 
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prO~U&iummil has been shown to reduce the daiodination of f,  
thyroxhs by the rat to s@ of control valms. This deiodination was 
studied for the &&ma1 9ffWtiV8 dose of propylthiouracil in male rats 
weighdng 250 gram amI fed a complete synthetic diet plus I$ KClOb in 
ddAkhg wat%r* The a&&s were inJected each day tith 2,s ug L- 
thyroxine tagged with 1131 L-thvoxLne, After iaotopbo eqtilibfim, 
2 mIcrograms of propyrthioufacil per 1Qo grm body weight were injeotad 
subcutanemd.y, The binary 1131 was redtaoed to 7l.$ of control values 
by the propylthiommil medimtion, Therefore, we belAeve that &Cm- 
gmm quantities of propylthiouracil redmad the daiodination of I, 
thyroxlne to 73 of deiodination which oocmed in absence of pro@- 
thiouracil, Other antfthymid drugs, LB., mthimazole, and amino- 
triazole and perchlorate did not ilnfluencs L-t@roxine daiodination, 
Therefore, them expwlments suggest that the mst sansitise effect 
of propglthiouracil in the rat is interfereme with deiodination of 
L-thyroxine and this Interference ia unrelated to the antithyroid 
property of pro@thiouracil. 

COUNTERCURRENT DISTRIBUTION STUDIES ON ETHER-SOLUBLE COMPOUNDS CONTAIN- 
ING Na EXTRACTED FROM D0G KIDNEY, J. C. Vanatta. Univ. of Texas 
Southwestern Med. School, Dallas, Tex. 

Approximately 90 gm. of 'dog kidney tissue was extracted with ethanol, 
1:l ether-ethanol, and with diethyl ether. The extracting solvents 
were evaporated and the residue reextracted with diethyl ether, and 
this evaporated to dryness. This residue contained Na, approximately 
8 meq/kg whole kidney. The residue was washed with acetone and the 
acetone insoluble material dissolved in 150 ml. petroleum ether. An 
aliquot of this was subjected to a countercurrent distribution using 
25% ethanol-water (v/v) as the second phase. A 5 tube system was used, 
and 35 transfers were carried out with the ethanol-water as the moving 
phase. The single-withdrawal technique of Craig was used (Weissberger, 
A. "Techniques of Organic Chemistry", Vol III, Part I, 2nd Ed., New 
York; Interscience Publishers, Inc,, 1956, pa 181). Sodium determina- 
tions were carried out on the 31 ethanol-water samples withdrawn, and 
on the remaining ethanol-water, and petroleum ether phases in the 5 
tubes of the system, Two major fractions of Na consistently appeared. 
The more polar fraction occurred in a curve with its peak in the ninth 
to sixteenth tube on 5 different countercurrent distributions of 3 
different extracts, This curve contained 25 to 35% of the Na in the 
system. The less polar fraction remained in the petroleum ether phase 
in the original tube and contained about 45% of the total Na in the 
system, This would indicate that at least 2 different compounds which 
bind Na are in the extract. (Supported by research grant H-1574 C-6 
from the National Heart Institute, U.S.P.H.) 
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ADRENERGIC AND CHOL3[NERGIC-LIKE EFFECTS OF ENDOTOXIN 
ON THE CARDIOVASCULLAR SYSTEM OF THE DOG, James A. 
Vick* and Lerner B, Hinshaw. Departments of Pharmacology and 
PhyioLogy, University of Minnesoti Medical School, Minneapolis, 
Minnesota. 

ParalLet work in this laboratory has shown that the intravenous in- 
jection of endotoxin in intact and eviscerated dogs results in a fait in 
arterial blood pressure and a decreaae in heart rate. The fortowing 
studies were carried out to determine the etiology of the bradycardia 
and its possible relationship to the eventual peripheral vascular 
coHapse following a Lethal injection of endotoxin, Anesthetized intact 
and eviscerated adult dogs were admtnistered E, coli endotoxin (5 mg./ 
kg. ) Heart rate and arterial blood pressure were continuously re- - 
corded. The typically observed bradycardia and hypotension after 
endotoxin were prevented by pre-and post-treatment with atropine, 
Eserinized eviscerated animals exhibited marked bradycardia and 
hypotension following endotoxin, with death occurring more rapidly 
than in the controls, Adrenalectomy facilitated the onset of brady- 
cardia and hypotension after endotoxin, and early death occurred. 
Adrenalectomized dogs administered atropine showed no change in 
heart rate after endotoxin and died following three to four hours of 
progres*sive hypotension, These findings suggest that both para- 
sympathetic and sympathetic nervous systems may perform crucial 
roles in endotoxin shock. The dlrug studies implicate the possible re- 
tease of acetylcholine at the terminatims of the vagi and at post- 
ganglionic parasympathetic nerve endings, resulting in cardiac stowing 
and peripheral vascular collapse. The important role of a functioning 
sympatho-adrenal system is also indicated. 

FIBRINOGEN CONCENTRATIONS IN LYMPH AND BLOOD AS A RESULT OF INDUW 
HYPOFImINOGENEMIA. A. E. Vita and S. N. Kolmen (intr. by E. A. Blair). 
The University of Texas Medical Branch, Galveston, Texas. 

Hypofibrinogenemia was induced in 16 nembutalized dogs by 
hemorrhage (30$ of blood volume). Effects of hypovolemia were avoided 
by simultaneous infusion of an equal volume of a red cell-serum 
suspension. Samples of thoracic duct lymph and femoral arterial blood 
were collected prior to and following the above procedure. Fibrinogen 
concentrations, total protein concentrations, hematocrits and lymph 
flow rates were IIbeasured. A state of hypofibrinogenemia without 
significantly lowered plasma or lymph total protein levels was 
produced. Both the fibrinogen concentration and tota& amount of 
fibrinogen delivered via the thoracic duct were increased following 
the procedure. It is suggested, therefore, that the f3.brinogen which 
is mobilized as a result of decreased blood levels reaches the 
vascular bed via lymphatic channels. 
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EXCITATIUN AND INHIl3ITION OF SINGLE TACTILE THAl,AMIC RELAY NEUROPJS BY 
CORTICAL STIMULATION. Wardress J. Wailer, Albert Einstein College of 
Medicine, New York, N. Y. 

Comparison of the effects of stimulation of sensorimotor cortex on 
somatosensory transmission at cuneate and thalamic levels (Fed. Proc., 
1960,19:302) showed greater reduction and lower thresholds for reduc- 
tion of the thalamocortical than the medial lemniscal response to pe- 
ripheral stimulation. Single neuron activkty,of the tactile thalamic 
relay nuclei was studied in cats under local or barbiturate anesthesia, 
using mLzropipettes 0.5~1+5 microns tip dimeter. Single shocks (0.075 
to 1.5 microcoulombs) to forepaw Areas I or II activated more than 75% 
of neurons which also responded to stimulation of contralateral fore- 
paw. Latencies ranged from 0.3 to 10 msec., but more than 50% were be- 
tween 0.7 and 2.0 msec. At a constant stimulus intensity, or when the 
intensity was changed, latencies of discharge of some units showed a 
discontinuous (bimodal) distribution. This implies synaptic mediation 
of the later responses. By contrast, the earliest discharges are due 
to antidromic invasion. Pairing of cortical conditioning and peripheral 
testing stimuli typically led to reduction in probability of discharge 
or in mean number of discharges if the cortical stimulus preceded the 
test response by at least 2 to 6 msec. and not more than 10 to 70 msec. 
However, responses of other thalamic neurons to stimulation elsewhere 
(face, hindpaw) were minimally influenced by stimulation of forepaw 
cortex. Thresholds for depressive interaction were significantly lower 
with some neurons and higher with others than the thresholds for exci- 
tation of the same neuron. The presence of an inhibitory mechanism is 
inferred because depressive interaction can occur without response of 
the thalamic neuron to the conditioning cortical stimulus. {Aided by 
USPHS grant NIH-131603, C2.) 

CALC~EX~ION ~RXLATT.ONTOUR~FLOWANDUXNE IONIC -TH. 
Mackenzie Walser. Johns Hopkins School of Medicine, Balttire, Md. 

The met= by which the kidney regulates calcium excretion 
are unlmown. Several observations suggest that much of the varia- 
tion in calcilum excretion which can be induced eqertienteLLy is 
passive, betig detez&ned by the electrolyte camposition of distal 
urine andurine flow. N&l or NaHCO diuresis agents calc1u1~ 
excretion more thm water or nonelec z ro1yte diuresis, Na$$ or 
Na4Fe(CN)6 diuresis has a much more pronounced effect. Durtig each 
type of llluresis, urfx3e calcium concentration tends to be independent 
of flow, and urine/plasma calcium concentmtion ratio is largely 
independent of plasma calcium. IlurIng NaCl or NazS04 diuresis, U/P 
calcium varies with urine Cl or SO4 copcentratfon. Even after 
correction for ion-pair foz3&ion, urinary free cticium ion concen- 
tration durtig N 
tration. 7 These 0 

SO4 diuresis increases with urine su35ate concen- 
servations suggest that calcium concentration in 

distal tubular fluid may be proportional to-plasma calcium, the 
proportionality constant varying with urinezy ionic strength. men 
U/P ratio of ionic strength is unity, U/P ratio of free calcium ion 
concentration, in either NaCl or Na904 diuresis, is close to unity 
also. The mecWfsm of the effect of ionic strength is unlmo~n, 
but may be related to the electrochtical gradient of calcium 
activity. 
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MAZE TRAINING FORHIBERNATING MAMMALS. John T. Walsh* 
and M, L. Riedesel* (intr. by U. C. Luft). Biology Department, 
University of New Mexico. 

Cortical electrical activity, which may be involved in learnlng and 
retention, either ceases (Lyman, 1951. 
255) or is reduced in amplitude (Strumwasser, 
f96:8) in deep hibernation. In this study hibernators were Trained for 
measuring effects of hibernation on retention. A b-choice-point T 
maze was found to be suitable for train&g Mesocrecitus auratus and 
tame Citellus s ilosoma (Nine auratus had a mean of 19 

-+ 
trialsr per- 

fect score; Four spl osoma had a mean of 16 trials for perfect score). 
A visual. discrimination box based on observed tendency of C. spilo- 
soma and C. lateralis to seek refuge’in holes provided a successful 
training situation. Correct discrimination of visual clues lead back to 
home cage. Incorrect choice to drop-out, fall and recapture. 

THEEFFFGTS OF ACETYLCHOIUE AD D~THY~OE!FHXLACE!PA!FEONTBE 
RUXDm EF?WJX mm FIW SAIWORIUS. Raymond B, Walsh and John L, R, 
Ed4r;ar, Jr. (i&r. by C. A. -kg). Depmtient of Physiology, 
University of Colorado School of Medicine, hAVer, Color8do. 

Both acetylcholine (ACh) =d its tertiary analog, dimethylamioethyl 
acetate (MAIU), accelerate the efflux of radioactive mb$diuDO from 
frog aartorii tiioh have been poieoned with iodoacetate and cyanide. 
Neither ACh nor RMAEA (at pS 2.5) affect rubidium efflux from normal, 
non-pcieoned muscles. !%e inareaae in rubidium efflux from ZM-CN 
treated muaole ia concentration dependent: the rate is inoreaaed 
alightly at pS 3.0 and coneiderably 8t p3 2.5, ae increaed efflw &t 
pS 2.0 is not 8ppreOiably greater thasl that 8t ps 2.5, In the ca88 of 
ACh, there is no evidenae of autoinhibition at pS 2.0 Sn oontrast to 
the effect of ACh upon the hydrolytic behavior of acetyloholineateraae, 
At pH 7.2 ACh ia only alightly more effective aan equivalent aonoen- 
tr8tfon8 Of a ~JI 8Ooeler8ting the rubidium efflu% However at 
pH 8.8 DWEA ia comiderably more effective than ACh in bareasing 
rubidium efflux. If  the a&ion of ACh and DMM3A herein described is 
upon the hypothetical membrme reoeptor substance, then this raubstanoe 
differ8 in several important aspect8 from the en-e, aoet lcholin- 
e8teraae. (Supported, in part, by USPHS Grant No. B-1098. 3 
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CARD1OVASCUm FEESPONSE 'PO EXERCISE IN SEDENTARY Mm AND ADKETES, 
Yang Wang SC, RJ, Marshall*, W.L. Taylor, and J.T. Shepherd. 
Dept. of Med. and I&* of Physiol. !@gient, Univ. of Minn.,Minneapolis, 
mnn. 9 and Mayo Clinic and Foundation, Pachester, &nn. 

Catrdiac output (C.0,) was measured by the indicator-dilution technic 
in b sedentary men aged 25, 27, 32 and 35, and in 3 athletes aged 18, 
20 and 21 when resting supine, standing, and walking on an inclined 
treadmill for 3-3.5 minutes, Top work load was achieved at 4.5 m.p.h. 
on a 12O incline for the sedentary men and on an 18' incline for the 
athletes, At rest supine the sedentary men had C.U. of 6.1 to 7.5 I&n. 
and heart rates of 58 to 72/nin.; values for the athletes were 6.9 to 
8.8 urnin. and 51 to 64Fmin.. During the last minute of the severest 
exercise the sedentary men achieved C.0. of 15 to 25 and the athletes 
26.5 to 29.5 L/tin.; 
100 to 19r/min.. 

corresponding heart rates were 168 to 183, and 
In the sedentary group, the stroke index (%I.) was 

51 to 56 ml, when supine; it fell by a mean of h% on standing, 
attained the value at rest supine witi very light exercise, and during 
the sdverest exercise averaged 9% more than that at rest supine, Ihn 
athletes had 1 S.I. of 63 to 73 ml, at r+st supine; it fell by 8 mean 
of bs% on standing, approached the resting supine value wZth very light 
exercise, and during the severest exercise was only 8, 8, and 10% more 
than at rest supine. Thus although the S.1, is highar at rest in 
athletes than in sedentary men, the pattern or" response to change of 
posture and to graded exercise is identical. these results strongly 
suggest that while athletes have a higher initial stroke volume than 
sedantaq men, in neither athletes nor sedentary men are there large 
changes in stroke volume with increasing severity of exercise, the 
average increase in stroke volume in both groups being less than 10%. 

THE CONl?Ra OP HBART RATE BY SYMPATHBTZC mFBRENT INPORMAT'ION, 
m& WarneL University of Utah, Salt Lake City, Utah, 

The sympathetic and regal nerve supply ts the heart of mongrel dogs 
was interrupted bilaterally and the frequency (f) of'efferent sympathet- 
ic action potentials controlled by electrical stimulation of the preganm 
glionic fibers entering the ste1late ganglion. A voltage proportional 
to f  WB~ recorded on multichannel magnetic tape along with the time- 
course of heart rate calculated by an analog cmputer from the interval. 
between aortic premure pulses, The computer was then ewloyed to test 
the ability of several mathematical models to predict the time-course 
of heart rate from various patterns of variation in f,  The following 
set of equations was found Is make this prediction moat successfully: 

Bquation 1 Al=kqf, 
where AI is the concentratim of nsradrentiin outside the cells of the& 
A, node and k is a constant, 

Rquatiun 2 d(A2)/dt = K2(A1) - Kz(A2) - d@B)/dt, 
A2 is the concentration of noradrenalin inside S.A. node cells where 
A2 reacts with a substance B to form compound AB according to 

Bquation 3 d@B)/dt = kg(A&B) - k&B), 
The nttniber of B mioleeules is limited a~ shown by 

Bquation 5 &HR = k@3) 
shows that i% & the concentration of AB that determines the change 
in heart rate (&iR), The equation Coefficients are empirically 
adjusted until the heart rate response to a step increase and decrease 
in f  of two different magnitudes is successfully predicted. The 
equations will then predict the heart rate response to any subsequent 
pattern of variation in f,  
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REPETITIVE FIRING IN THE CRAYFISH STRETCH RECEPTORS. 
Yoshiaki Washizu* and Carlo A. Terzuolo, Dept. of Physiolo- 
gy, University of Minnesota, Minneapolis, Minnesota. 

The physical constants of the membrane of the crayfish 
tonic and phasic stretch receptor cefls have been measured. 
Rheobasic current of the phasic cell is twice the one of 
the tonic cell. The frequency of the firing of the latter 
is a log function of the tension of the muscle fiber while 
the relationship between the frequency of firing and the 
length of the muscle fiber is about linear. Direct stimu- 
lation of the impaled cell, either tonic or phasic, shows 
that the rate of firing is a linear function of the cur- 
rent's intensity up to a frequency of about 30-4O/sec. 
Thereafter the frequency becomes a log function of current% 
intensity, Adaptation is prominent in the phasic cell when 
weak currents (twice the rheobase) are used. In the tonic 
peceptor a repetitive firing can be recorded from the axon 
when a sudden stretch is applied during cathodal block. 
Since this result was not duplicated by means of cathodal 
ptilses applied through the impaling microelectrode, the 
possibility might be suggested that the locus of spike's 
origin may change. The end of an anodal pulse applied 
during cathodal block is followed by a train of impulses. 
The number of spikes in the train depends on the duration 
and intensity of the anodal pulse. Repetition of the 
stimulus at short time intervals markedly increases the 
duration of the train which terminates in a series of 
oscillations. 

OXJDALIW'E PHOSPHORYLKKtON OF~~TOCHONDRIAANDTENSION DEVELOP- 
MENT IN GLYCEROL-TREATED MUSCU3 FIBERS. mzuo Watanabe a;nd &ster 
Packer*. Dept, of Biochem., Dartmouth Med. Sch., Hanover, N,H. 

It is a current view that oxidative phosphorylation of mitochondria 
supplies A!TP for muscular contraction. It is the purpose of this 
paper to Fesent a model experbent in accord tith this view. 

Rabbit heart mitochondria were isolated in a medium containing EDNA 
md sucrose. Mitochondria were then washed with 0.33 M sucrose. 
Fiber bundles of rabbit muscle psoas were extracted for two days at g0 
md stored for six months at about -100 in w/ glycerol-water. Fibers 
were then washed for one day at Qo with 0.15 M KClbuffered with 0.02 
M phosphate (pH 7). It was observed that glycerol-treated fibers 
developd tension neither in a medium containing mitochohdria and 
glutsmate, nor in a medium containing mitochondria and ADP, but that 
fibers dfd develop tension in a medium containing mitochondria, ADP, 
and glutamate (0.1 M KC1 buffered with 0.02 M phosphate, pH 7)* 
Therefore, tension developent was evoked by ATP produced by mitochon- 
&iaZ oxidative phosphorylatfon of ADP. 

The respiration of the mitochondrial suspension was traced by a 
polaxograptic oqgen electrode. SMtaneously, the tension develop- 
ment was recorded by using a &r&n gauge transducer. It was then 
found th& the tension develoment run very cosely tith the oxidative 
phosphorylation in a tide range of ADP concentrations (lo-5 - 10-3 M), 
and that the half- *mum tension was obtained when the concentratfon 

-r of ADP was 2,5 X lo- M. 
The results obtained have suggested that tension response is faster 

than AT&production, This suggestion is significant in a long stand- 
ing question: the ATP-binding mechanism or the ATP-splitting mechanism. 
( This Work was supported by Nation& Heart Jnst-itute Grat 13-3598). 
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POSTSYSZIOIJC ~OCARTUL AUGMEWl?ATIO~r FXPEXWEIVT ALDEVENPMENTAND 
CLINICAL APPLICATIONS. Dav%d H, Watkins and E,R. Puohesne (i&r, by 
Clifford A, Angerer). Professorial Surgical Unit of the Denver 
General Hospit& Ii&ver, Cola, 

- 

The preoentation is designed to demonstrate a method, post8ptolio 
-cardial augmentation, by which the work load of the plyocardiu my 
be eleotively deoremed fn pathologial conditions while at the mme 
time the coronary arterial flow i8 increaati without reduction of the 
total oirculating blood volume. The preaenfatioa will demon&rate by 
lantern slide8 the meohanioal apparatus which W been designed to 
provide m atraumtio impulse to emh unit stroke volmte of the 
oardiao output, together with the devioe which synchroniner the out- 
put of the amisting me&aniam with the deaimd phase of the cardim 
oyule aooofding to the speoifio need of the hemdynamic situation 
present and the meam by which the voltme, length and phase of the 
augmentiw impulse may be varied to adapt to the hemo@nami~ aitua- 
tlon present, Studies of the experimental Bethods involved, imltad- 
ing a short 26 mm. motie film strip, will be shown & these will 
also demonstrate eleotmcazdi~phic and momtrio studies of 
failing hearts before, duriq md after the application of the 
appamtus for postlaystolfo wocerdisl awentation, It will be 
fltrther shown how this spparatue has been used for the various 
clinical conditions for whioh it w88,desimed. The advantages of 
this method over other attempted methods of aaaisted circulation will 
be diaouased. 

THyF?OlO STATUS AND TISSUE OXYGEN CONSUMPTION RATES. 1. Kurt Weiss. 
Univ. of Miami School of Med., Coral Gables, Fla, 

The thyroid $/and regulates the metabolic rate of the body by 
markedly altering the oxygen consumption levels of a few selected 
tissues only. Other tissues are apparently either refractory or much 
less responsive to the effects of alterations of the thyroid hormone 
level, Thus, certain types of smooth muscle, the cerebral cortex, 

the spleen, thymus, testis, seminal vesicfe, lung and dermis from 
hyperthyroid, euthyroid and hypothroid rats show only very slight 
variations in their oxygen consumptions (Weiss, Am. J. Physiol, 

188:430, 1957). On the other hand, I iver, diaphragm, heart ventricle 
and kidney cortex preparations from hyperthyroid rats show higher 
oxygen consumption rates when compared with tissues from euthyroid 
anima Is. Rat epidermis falls into yet another catagory, In hyper- 
thyroi d rats, the epidermis respires either at a similar or at a 
slightly lower level than in euthyroid rats, while in hypothyroid rats 
a very marked reduction in the oxygen consumption of the epidermis is 
observed. This suggests that although the respiratory level of rat 
epidermis is at a maximum in the euthyroid rat, it is the thyroid 
hormone level which regulates the rate of epidermaf oxygen consumption, 
since in the absence of normal thyroid function maximal oxygen con- 
sumpt ion I eve 
RG-5100 from 

. - 
s cannot be attained. (Supported in part by grant 
,he National lnsti tutes of Health.) 
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Variations in tift Atria1 Pressure Patterns in the Intact Dog & a. 
Welter*, Hamilton, &. &, and Henschel*, 5. 2. (Introduced by A. F, 
Bieck), Deparment of Physiology, Marquette University School of 
Medicine and Woods Veterans Administration Center, Milwaukee, Wisconsin 

Right and left atria1 pressure patterns were recorded simultaneously 
in the closed chest dog. Left heart catheterizations were performed 
by either the transcarinal puncture technique (Henschel, E, 0,, 
Hamilton, L, H, and C, R, L, -inbow, 3, Appl, Physiol, 11 (2): 319, 
1957) or the transseptal technique dmmnbtrated by D, hnald at the 
Fall Meeting of the American Physiological Society, September B-11, 
1959, Urbana, Pressures were recorded at selected time intervals 
with the dogs maintained for one hour in the supine, left lateral, 
right lateral or prone positions. In a second series of experiments 
the position was changed at fifteen minute internals and pressure 
patterns were recorded at regular time internals. The mean left 
atria1 pressure was normal and did not change during an experiment 
while marked variations were seen in the pressure pattern. Those 
patterns seen most frequently were of the follwing types: a) fuston 
of the *‘v” and tIa’l waves, b) fusion of the ‘*a” and Yt waves, 
c) complete fusion of the “aft, Yt and “v” waves and d) independent 
II II 

a s tW1 and Yt waves. Shifts in the pressure pattern occurred 
spontaneously, suggesting that the left atria1 pressure pattern was 
labile, 

THE EFFECT OF STRETCH UN THE OXYGEN CONSU.MPTTON OF 
FROG SAR TORIUS MUSCLE. W, J. Whalen,* Dept. of Physiology, 
College of Med., State Univ. of Iowa, Iowa City, Iowa. 

Previous experiments showed that the QO2 of isolated strips of 
heart muscle increased with increasing length. It was of interest to 
determine whether, under the same conditions, the isolated frog 
sartorius muscle would respond similarly. One of a pair of muscles 
from a small R. pipiens was placed in a microrespirometer containing 
Ringers-bicarxnate solutiun maintained at 27.5” C, The muscle 
was stretched to rest length and held there to serve as a control. 
The other muscle of the pair was prepared in like manner but was 
allowed to remain at the minimum length for the first hour. In 
succeeding one hour periods it was stretched to rest length. The 
QO2 increased as length increased, whether the muscle was resting 
or stimulated. (Feng, T, P, , J, Physiol. 74:441, 1932). The 
quantitative relationships of length, tension and QO2 will be dis- 
cussed. (Supported by USPMS grant H-5390. ) 
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TOTALBEMIS~ERECTOMY INTHE MONKEY. (16-m. Motion 
Picture With Sound and Color) R. J, White, L, H. 
Schreiner, C. S. MacCarty and J H Grindlay-r. by 

). Mayo Clinic and YLyo*Foundation, Rochester, 

Although many fundamental contributions have been made 
in the field of experimental neuroPogy through the study 
of animals from which large portions of the brain have 
been removed or destroyed, little experimental work has 
been done in primates to define the anatomic limitations 
of resectability compatible with consciousness or 
survival, nor has the functional recovery following total 
ablation of a cerebral hemisphere been examined 
extensively, To study the method and effects of total 
cerebral heaispherectomy in the primate, monkeys have 
been subjected to complete unilateral removal of all the 
cerebral cortex, basal ganglia, internal capsule and 
thalamus at one operation. This film deals with: (1) the 
surgical procedure, (2) the anatomic perimeters of the 
cerebral extirpation and (3) the resultant neurologic 
recovery in animals during the first postoyerative year. 

ACTIVITY IN THE PULMONARY EFFERENT NERVES OF' THE CAT. J. G. Widdi- 
comb% (ink. @ Kenneth Brow& Dept. of Physiology, St. Bartholo- 
mew's Hospital Medical Schooi, London. 

Activity has been recorded from 51 single efferent nerve fibers in 
the @nonary branches of the vagi of cats. The right thoracic vagus 
was first exteriorized and the the st then closed s #o-that action poten- 
tials could be studied both during spontaneous bre athing and during the 
vigorous movements of coughing which would disturb fntrathoracic nerve 
recording. In eupnea, about half the efferent nerve fibers showed a 
discharge in expiration only. With V8lltihtiOll by a pump, the dis- 
charge was usually synchronous with deflation and absent in inflation; 
increasing the IXC decreased the discharge. These rhythmical 
variations usually disappeared on cutting the left vagus. The most 
active discharge down the fibers was seen on making the animti cough, 
either by touchin‘g the laryngeal or tracheal mncosa or by inhalation 
of aII irritant gas. After the latter procedure, and also in one cat 
with purulent pneumonia, spontaneous activity was synchronous with 
inspiration instead of expiration, presumabli due to sensitization 
of cough receptors also excited by inflation. Hypoxia and hypercapnia 
increased the discharge frequency, and systemic arterial hypertension 
inhibited it. From the pattern of activity in the fibers it is thought 
most likely that they are bronchoconstrfctor, and if so the results 
suggest that some of the bronchial narrowing in expiration is active 
and its inhibition during inflation may be reflex in origin from the 
lung. 
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BLOOD DISTRIBUTION DURING CARDIAC ARREST INDUCED BY HYPO- 
THERMIA. Paul W. Willard* and Steven M. Horvath. Dept. of 
Physiol., The Lankenau Hosp. and Jefferson Med. toll., 
Philadelphia, Pa. 

Blood volume and distribution were determined during 
euthermia and submersion hypothermia in rats by the crsl 
technique. At cardiac arrest (MoC) blood volume of the 
entire body, lung, spleen, liver, kidney, heart, diaphragm 
and gastrocnemius muscle were measured. Und.er hypothermia 
blood pooled in the lung and spleen. The liver responded 
by an increase in blood volume, but not by a significant 
amount. When the control (4.92 ml/100 gm) and hypothermic 
(7.89 ml/100 gm) liver red cell mass were compared an in- 
creased amount was noted, however, this may be explained by 
the difference in size of hematocrit of the two groups of 
animals. The kidney and muscle tissue showed no increase 
in blood volume. A preliminary study indicated that splen- 
ectomized animals had similar blood distribution to non- 
splenectomized animals. In splenectomlzed animals there 
was more blood accumulation in the visceral organs during 
cooling than in non-splenectomized animals. 

ASPHYXL/lL TOLERANCE BY FLHESWS MONKEYS. W, F. Windh and 
J, B. Ranck, Jr, * Laboratory of Neuroanatomical Sciences, NINDB, 
NM, USPHS, DHEW, Bethesda, Maryland. 

Asphyxiation of fetal monkeys in amnio induced rhythmical gasping 
and slowing of the heart. They survived for 16-17 minutes, resusci- 
tation being effected even after gasping had ceased, for the heart con- 
tinued to beat for some time; all resuscitated monkeys exhibited 
neurological deficits and had structural brain damage. Newborn 
monkeys placed in N2 survived only about 11 minutes, cardiac failure 
occurring within 2 or 3 minutes after gasping stopped; no brain dam- 
age was encountered in these. Young adult monkeys were asphyxiated 
in N2 and 5% CO2. One with cardiac arrest required resuscitation by 
opening the thorax and massaging the heart. One experienced four 
consecutive asphyxial episodes. The heart of the adult failed at the 
time respiration ceased. The animals showed neither neurological 
deficits nor structural brain damage. The heart of the fetus is more 
resistant to asphyxial damage than the brain. The reverse is true of 
the newborn and adult. Cardiac resistance to asphyxial damage in 
monkey decreases from late fetal to adult life; this may be due in 
some measure to reduction in cardiac glycogen reserves. 
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TEERELA!TIUMS~ OF CALCXUM~AXE To CDNTRKTICM IN GUIHEAPIGATRZA. 
Sau Wm (l&r. by A. ba. Shamu). !%a& In&r. of Health, 
Bethesda, M. 

Esllbrmn and Wierclrmkl (L Cell. & Camp. -8. a, 15, 1947), 
Blamhl andSh8Mu (J. Ga. Phys.& 803,1959), arndothamhava 
iplpll&edca++ au a uunpliag agunt betieea axoltatloa md m&m&lo& 
fn rkeletal Cal'. To teat Ma porrlblllty In hmrt mmolm ths 
uptake of ca by &mm pig left atrlal &ppendeger at rest amd during 
contra&Ion was st sd. 

Y 
Thereatbgtptakewurfound tobeljpM/(e 

MO) or 0.01~ pM/(um -a8o)L md the additloml uptake 
ooatraotloa mata of 3o/nrin., 550 NgR or 0.55 w ol,2p 

er beat at a 
l I f  It 18 

STEADY STATE TEMPERATURE DISTRIBUTION IN THE HUMAN. E. H. Wissler 
(ink by R, Q. Daggs), Dept. of Chemical Engineering, University of 
Texas, Aus tin, Texas s 

A mathematical model of the physical aspects of the human thermal 
system has been developed. It permits : 1) different segmental (trunk, 
head, arms, legs) rates of heat production; 2) heat transmission by 
tissue conduction, blood convection, and counter-current exchange be- 
tween arteries and veins; 3) heat transfer by convection and evapora- 
tion from the respiratory tract and by radiation, convection and 
evaporatfon from the skin surface. Computations predict the steady 
state for the nude basal man to occur in still air at 30.b°C. result- 
in a trunk axial temperature of 37’C. and skin surface temperatums 
of 35.8O for the trunk, 36.1~ for the head, 34.1° for the arms, and 
34.00 for the legs. The radial temperature distribution in the trunk 
calculates to be nearly uniform with a drop of 1 Co across the outer 
fifth of the radius. In the arms and legs the diatrfbution is nearly 
parabolic. These results correspond closely to published measure- 
merits. Hence the mathematical model goes far to account for the 
temperature distribution of the body on a purely physical basis, 
( Supported by a U.S. Army Contract No, DA-49-007~MD-2005). 



INFLUENCE OF TRIPARPINOL (MER/29) ON THE BLOOD CHOIJESTEROL 
AND CERTAIN ENDOCRINE ORGANS OF EGG-UYING HENS, Harry Y.Ct 

Dept. of Physiology, Wong,Frances M. Farrow* and Rose Y, Shim*. 
Howard University School of Medicine, Wastington, D, C, 

It has been reported by Blohm and associates (Arch. Blochem. 85:250, 
1959) that Triparanol inhibits cholesterol synthesis in the rat and causes 
hypertrophy of the adrenal glands at high doses of this drug, Several 
groups of 37 week old egg laying hens were Injected subcutaneously 
with 6.25 I 12.5 and 25 mg, of Triparanol in olive oil per kilogram of 
body weight flve times a week fcrr nine weeks. There were no slgnifi- 
cant changes in the blood cholesterol during the investigation. How- 
ever, it was observed that different levels of the blood cholesterol of 
hens were partially related to the egg-laying cycle. When the hens 
were laying tiequently, the blood cholest-ol decreased accordingly and 
when they stopped layfng, the blood cholesterol was increased. There- 
fore, it seems that the egg-yolk may act as an excretory pathway fa the 
elimination of blood cholesterol in hens, Trlparanol has no influence 
In reducing the yolk cholesterol of eggs when compared with the hens 
on plain mash, The thyroid and adrenal weights of the hens injected 
with Triparanol were similar to the hens on plain mash. (Supparted by 
grants from Natlonal Heart Institute, H-2420 (C3), American and Wash- 
ington Heart Associaflons and Kerr Chickerles), 
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ON TH3 MECHANTSM OF INTFJKELLUMR TRANSMISSDN IN RAT ATRIUM, & l. 
Woodbury and & g. Grill*, Dept. uf Physiology & Biophysics, University 
of Washington Schml of Medicine, Seattle, 

A current flowed through a single rat atria1 cell via an intracellu- 
larly placed electrode produces appreciable changes in the transmembrane 
potential of surrounding cells, A map of the equfpotential changes for 
a given applied current is roughly elliptical with the long axis in the 
fiber direction, The decline of membrane voltage with distance is about 
twice as steep perpendicular to the fibers as parallel to them, If a 
two-dimensional equivalent of the cable equation is used, the space con- 
stant is about 130 p in the fiber direction, Since cell dimensions are 
10 r-1 by 20 p by 80 p, it follows that current flow in one cell produces 
potential changes in adjacent cells. Therefore, a sufficient postulate 
is that spread of excitation in atrium is mediated by local circuit cur- 
rent flow, Since current does spread efficiently from cell to cell, 
there must be low-resistance intercellular connections, presumably at 
the intercalated discs. The specific resistance of the disc membrane, 
calculated on the basis of the electronmicrographic spacing of about 
80 w between the opposing membranes, must be about 0.3 &m-cm2 if most 
local current flow is to enter adjacent cells instead of escaping thmu& 
the fluid gap between discs. This value is so low that the surprisingly 
shurt space constant cannot be attributed to the resistance of the in- 
calated discs. tither, the small space constant probably reflects the 
large nmnbrane area per unit volume in cardiac tissue resulting in a low 
effective specific resistance of nun-disc membrane, (Supported in part 
by grant B-1752 and 2B-5269 frm the National Institutes of Health.) 

EFFECT OF ALCOHOL AND HI STAHl NE ON PANCREATI C SECRETION, E. R. 
Woodward, B, E. WaIton,* and H. Schapiro,* Department of Surgery 
University of Florida, Co1 lege of Mediche, Gainesvi I le. Supported 
by NiN Research Grant No. A2372. 

Alcohol stimulates pancreatic secretIon indfrectly, through increas- 
ing the secretion of acid gastric juice. Upon passage into the duo- 
denum, gastric tK1 activates the secretin mechanism, Histamine, 
however, has been considered a direct stimulant of pancreatic secre- 
tion, somewhat less potent than secret in. In present experiment, 
seven dogs were prepared with Thomas cannulas for the co1 lection of 
pancreatic Juice, Secretory responses were determined to (1) i,v, 
secret in 1 cl .u, /kg. (2) sub-q histamine 0.1 mg./kg. (3) i.v. 5% 
ethyl alcohol 200 cc and (4) oral 5% alcohol 200 cc. Collections 
made at ten min. intervals, and volume, bicarbonate, and amylase 
determined. Total gastrectomy was then perfomed, and all studies 
repeated after recovery. Secretin resulted in an immediate increase 
in volume and bicarbonate and decrease in amylase. This response was 
una 1 tered by total gast rectomy, Histamine stimulated pancreatic 
secretion after a latent period of 20-40 min., the juice resembling 
secretin juice in composition. Total gastrectomy completeiy abolished 
the response to histamine. Oral and i.v, alcohol also produced 
%ecretln” juice, after a latent period of 40-80 min. These responses 
also were enti rely absent after total gastrectomy. It is concluded 
that histamine did not stimulate the pancreas directly. I t appears 
that histamine, I!ke alcohol, dependson the secretion of acid gastric 
juice which In turn activates the secretin mechanism when it comes in 
contact with duodenal mucosa. The normal response to secret in after 
total gastrectomy indicates the ability of the pancreas was probably 
not impaf red. 
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STRAlN ANTI SEX DIF’FERENCES IN THfl’ESHOID AND P- OF EIEEKISIIOCK 
CONVULSfONS IN RATS. LE, Woolley+, MA Rosenzweie, D. &ech*, 
E.L. Bennekt*, 821d P.S. Timiraa. Ikpts. of Phyaio2ogy and Psychology 
md Lawrence FZadiatfon Lab., Unfv. of California, Berkeley. 

Previous studies have shown correlated differences in adaflive be- 
havior and brain chemistry a~~ong strati of rats. Our mesent objec- 
tives were to determine whether these correlated characteristics were 
associated with other pezmeters of brain function, and whether sex, 
body weight axed brain weight influence bain excitability. Of the two 
strains studied, the S1 are better learners, have higher brain cholin- 
esterwe (ChE) activity and greater acetylcholine (ACh) concentration 
than the S . 

iL 
In each strain 36 tie and 36 female ad-t animal were 

studied. afn excitability was assetised by the tin-1 electroshock 
seizure threshold (m) test. Spread of excitation was detetined fra 
duration of flexor and extensor tonic commnents of maximal conwll- 
sioR.8. The results indicate that the method of electroshock convul- 
sions, Uxgely restricted to phamaculogfcal stutiea, is usem in in- 
vestigating the effects of other factors on brain function: 1) BT is 
naarkedly lower in femles tha;n. in males. F-e higher brati excita- 
bility is tentatively attributed to ho-nal influences (mostly estra- 
dial.) 2) Rach strain-sex grap shows positive correlation between 
EST ad body weight. rJo correlations are f-d with brain weight. 3) 
Sl rats show higher brain excitability than S3. 4) Libation of exten- 
SOT tonic phase of a conwsions is shorter in Sl than in 53 rats. 
Since Sl rats have a higher brain ACh-ChE, these findirags suggest that 
spread of excitation is related to this chemical aysta. Thus, the 
strain superior in learning ability and higher in brain ACh-CliE, also 
has higher brain excitability as shown bjr the m. (Supported by 
grants M 1292 usms and s-60=14 NAs) 

GROWTH OF WHITE MICE DURINGLIFE-LONG CENTRIFUGATION. 
Charles C. Wunder and Stanley R, Briney*. Dept. of Physiology, 
College of Medicine, State Univ. of Iowa, Iowa City, Iowa. 

This study deals with long-term role of gravity in cuntrul of 
growth, Although increased field imposes a smaller limiting size 
uponmice, considerable growth is possible for individuals which can 
adapt. As previously reported, decreased body mass occurs during 
the first week of artificially increased gravity. The extent of this de- 
crease depended upon centrifugal field intensity and age, Some 
skeletal structures continued to grow during this period, the initial 
effect being primarily upon soft tissues. These animals have been 
exposed to fields of from 15 to 14 G’s. Age at onset of exposure 
varied from one to 11 weeks. In fields as intense as 7 G’s, surviving 
mice regained the lost mass and for a period of time grew almost as 
rapidly a8 controls. For example mice weighing 11 grams, placed 
in the centrifuge at 5 weeks of age, attained an average mass of 19 
k=1 gm, Some survived for one year, Controls attained 28 A 1 gm. 
while those at 2 G’s attained 22 k 1 gm. Some of these 2-G mice 
lived 2 years and reproduced during centrifugation. After several 
weeks of exposure skeletal 
rates of total growth. 

growth rates finally decreased as did the 
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THEEFFZT OFCOLD ONTHEVASOM0TORACTIVITY QFANISOLATED SKELETAL 
~~~ ~~~~~~; Dali ~~'T~ ~, 3r.). Univ. of North 

This stuwwas desQnedto shov& &laturyresponse of an 
isolated skeletal mUSC18 to decreastng temperature. The left gfacms 
muscle of 17 dogs was acutely daervated and separated f'rom the 8u~- 
roe tMsu& All blood vessels except the majm sultw ZUXI veti 
w0r0 ligated, The IKWCJ~ was placed ~XI a temperature-controllsd 0zU 
bath and the ~mxscle artery comcted to tb femorti artery by pu+ 
ethylene cannulas. The arterial blood supply to the muscle uaa m&n- 
tained at the same temperature as tb oil bath, Venous blood flow ww 
measured tith a drop recorder. The circulatory resistarm was calm- 
lated as the quotient of the arterial blood pressure &-tied by the 
venow blood flow pm mjlnute per 100 p tissw. The temperature GUI 
decreased from about 37&O C to about lp C 2n 30-50 minutes. In 12 of 
the xuu~clas the resistance decreased as the temwrature was lcrwerti 
firom 37.50, followed m a secondary r&e in restitance be- at 
tqrtures raqing from 350 to 2s" and contiming down to the lacrest 
temperatures reached (about lsQ). In 4 experimmts the resistance 
increased steamy as the temper&w was leered, In one sqM~~nt 
the resistance continued to dmraase when the taperature uas lowered 
to 15% Otherworkers have shownanefflu~ofpotassiu~~frum skeletal 
muscle when its temperature is lowered, ThU increased tiracellular 
potasslwn w be responsible far tha vasomotor response to cold. 
Potarrsium concentrattin of the Venus blood was measured as tU tern- 
pqaturewas decreaed ZnlI ofthemwctis. There appearedto IM no 
correlation between the potarssium concentration of the blood 6ud the 
vasomotor response to temperatrs. 
DA-&QO~4ID-1002). 

(Supported by e Contract No. 

EFFECT OF DIF'FUSION IN GAS PEASE ON ALVEOLAR INHOMOGENBITY, 
and s. L. Martin*. 

9. s. Younq 
Dept. of Physiology br Biophysics, Univ. of Washington 

School of Medicfne and Ffrland Sanitarium, Seattle, 
Any lack of uniformity of alveolar gas resulting from a diffusion 

gradient will be erased more rapidly in helium than in oxygen since the 
diffusion coefficient of helium is three times that of oxy8en. The de- 
gree of homogeneity of alveolar air was studied in 15 subjects who 
breathed a helium-oxygen mixture or 100% oxygen, The group included 
normal men and women and patients with tuberculosis, compensatory over- 
distention following pneurrvonectomy, bullous lung disease or obstructive 
emphysema. A subject's lungs were first flushed with one of the gases. 
He then was given a breath of the same gas containing a trace of nitro- 
gen by means of a bellows system controlling both volume and rate. At 
the end of inspiration he held his breath, The duration of this breath- 
holding was varied to allow time for diffusion. The nonuniformity of 
the expired nitrogen concentration was used as a criterion of alveolar 
inhomogeneity. The homogeneity of the alveolar air was no greater when 
the lungs were filled with helium than when they were filled with oxy- 
gen. The slope of the alveolar platesu for corresponding breath-holding 
time was not appreciably different for the two gas mixtures, There is 
no evidence in these studies that a sfgnificant diffusion gradient in 
gas phase fs present in the individual lung untt, 
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i$'FECT OF K!Vi"EZIil;nrT SUPErL(@iXXTS iXRING XO8.K ON P&?.$G~~iANCE IN LUGS. 
U. R. Young* (intr. by R. Pace), Quartermaster Food and Container 
Institute for the Armed=, Chicago, Ill, 

Xffect of consuming fluid supplanents during work on maximum 
aerobic work capacity has been examined. The data presented here have 
been drawn from a series of work tests conducted with pure-bred, male, 
beagle dogs; the tests followed a common plan of treadmill running at 
a speed of 3.63 mph and a constant work load of 202.9 kg.-m./min. 
Initially, systematic studies were undertaken to determine energy 
conversion and the nature of the changes in blood sugar during work, 
In the post-absorptive dog 95'$ of the potential energy for work was 
derived from the metabolism of fat. Of the fat-energy approximately 
32% was oxidized riirectly as fat; * 6& was oxidized as carbohydrate. 
The blood sugar declined' systematically during the early phase of 
exhaustive running then tended to rise. In studies of the effect of 
nutrient supplanen ts, whole milk with added copper and iron was used 
as the control to study the comparative effect on performance of 
providing no supplement, water, or separately pure solutions of 
lactalbumin, glucose, phospholipids, or water-soluble vitamins 
(exclusive of Vitamin C). Consumption of milk, vitamins, or phospho- 
lipids during work led to a significant reduction (-54%) in work 
capability. The intake of glucose or protein was neither beneficial 
nor detrimental. The cardio-respiratory responses and changes in blood 
levels of glucose, fructose, pyruvate, urea, and N.P.N. were for the 
most part unrelated to variations in performance. Ulood lactose and 
galactose, however, were elevated in the milk-treated animals. 
Preliminary results of the effect of supplementation with fat 
emulsions will be presented. 

Prd.oua reports Mfeate that the DalmMan fs &azaat&.sed by 
defmMve tubular reabmrptfonof the flltmed m-ate, and that tibuhr 
aeoretfonofurate t3cmum In the xxmJ%Lmtfan dog, urute clearcancm 
CW'R mtioa are low, hplyfag mabsorptfonof the filtered umte;tuhUr 
secretian of w-ate hae n&been reportad. Present olearance shdiee fn 
6&&natSam an3 11 notialmatisna, rfth approprfate mate loading and 
omottc dfareafs, yielded umterQFR mtfos~l.3. (muchum 2.0 and 1.7 
rwq+ecMvely), fnd~eattng tubular eetmttfon of tarate kn both DalmcMan 
aad norrJ)almatian dogn. Stop-W studies fn 2 pedigreed Dal.mM.mrs 
revealed am&al net urate secretion (wan O/p uratetoreathhe mt%o, 
1.9) la the proximal regment and a Zmmm peak (ma31 ratk, L6) 3s Um 
di&al uegwnt. Both secmtoq peake were abollahed by probenecfd oq 
In ma~ive dosage, br PAR, remzlthg fn U/P taratwmeatinim ratfos41, 
irndkmting mm reabsorption of urate partfcularly in the pruhmal seg- 
mat (mean tiniml ratfo, OA), Stop-flaw hudfea fn 33 mmgrelcl 
revealed peak net mate aecret%m fn the dfatal mgment (U/p urater 
creatln4.m rat&m TV l.6) and maximel net arste reabaorptia h the 
pm&al uegmnt, partfrUq inhibfted by probenecid. It ti concluded 
#at fn the dog regula t&on of urate excret%onl apart frun ConversSm 
to allantofa, invo3varr glomemlar filtzation, tuhlar reabmrption 
(d8fic!%8mt buti still deplonhrable fxl th8 &UwM.m) and ktbu&!kr SBCPB- 
tian (ordinarily masked 3.n the non--DalauMan by preporrderant reabsorp- 
tion) l Both reebsorptfoa and searetiun of urate in the dog appear ti 
be largely nautive~. 


