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PLEASE POST

ANNOUNCEMENT OF TRAVEL AWARDS

USA NATIONAL COMMITTEE FOR
THE INTERNATIONAL UNION OF PHYSIOLOGICAL SCIENCES

The USA National Committee for the International Union of Physiological
Sciences (IUPS) is sponsoring a travel grant program to benefit American
scientists who could not attend the XXXVIII International Congress of
Physiological Sciences in Budapest, HUNGARY, July 13-19, 1980, without
such assistance. A limited number of grants will be available. Those eligible to
apply for awards are qualified scientists who are citizens or permanent
residents of any part of North America, and who plan to participate fully in the
Congress. Each applicant will be judged on the merit of his contribution to the
Congress in Budapest, considering his training, experience, and potential.
Priority will be given to young scientists. Grants will be limited to transporta-
tion costs based on the lowest scheduled airline fare from airport of departure
and return.

Requests for application forms should be addressed to:

USA National Committee for IUPS
Att: June S. Ewing, Staff Officer
Division of Medical Sciences
National Research Council
2101 Constitution Ave., NW
Washington, DC 20418

Deadline for receipt of completed applications is November 1, 1979. To the
degree that it is possible, successful applicants will be notified by December 1,
1979.




APS FALL SCIENTIFIC MEETING

Guest Organizations:

Commission on Gravitational Physiology - IUPS

Biosciences Section of the Gerontological Society

October 15-19, 1979
New Orleans Hilton Hotel
New Orleans, Louisiana

CALENDER OF EVENTS

Monday A.M. October 15
Refresher Course - Grand Ballroom C

MONDAY P.M. OCTOBER 15

Refresher Course - Grand Ballroom C

Seminar - The Congressional Process - Grand Ballroom C—4:30
Reception for new members - Grand Ballroom C—6:30

General Mixer - Grand Ballroom D—8:00

TUESDAY A.M. OCTOBER 16
Symposium - Grand Ballroom D

Capillary Permeability and Mechanisms of Transport, Session I:
A Salute to Professor H.S. Mayerson

Turtorial Lectures - Grand Ballroom C
Metabolic and Endocrine Alterations in Shock
Endogenous Pyrogen Control
Substance P

Symposium - Grand Ballroom B
Aging
Miniseminar - Exhibit Area - Grand Salon B
Space Environment Workshop
Slide Sessions:
Neonatal Circulation - Grand Ballroom A
Airway Epithelial Function - Salon 5/8
Regulation of Breathing: Reflex - Salon 11/14
Cardiac Dynamics - Salon 3/6
Gravitational Physiology | - Salon 9/12
Renal lon Transport and Metabolism | - Marlborough Suite B
Epithelial Transport | - Prince of Wales
Environmental Physiology (Altitude, Chronobiology) - Cambridge
Poster Sessions - Grand Salon A
Hypertension |
Immunophysiology

Teaching of Physiology - Learning Resource Center

TUESDAY P.M. October 16

Symposium - Grand Ballroom D
Capillary Permeability and Mechanisms of Transport, Session ||

Symposium - Grand Ballroom B
Procedural approaches to Gravitational Physiology

Miniseminar - Exhibit Area - Salon B
Space Environment Workshop

Tutorial Lectures - Grand Ballroom C
Hormones and Hypertension
Advances in Hypertension
Introduction of Physiology as a Professional Discipline into
American Medical Schools

Bowditch Lecture - Grand Ballroom C - 4:30

Slide Sessions:
Shock | - Grand Ballroom A
Pulmonary Mechanics: Airways - Salon 5/8
Lung: General and Diffusion - Salon 11/14
Myocardial Metabolism - Salon 3/6
Temperature Regulation, Hypothermia and Hibernation
Salon 9/12
Aging: Physiological Considerations - Marlborough Suite A
Regulation of Extracellular Volume and Osmolality -
Marlborough Suite B
Epithelial Transport Il - Prince of Wales
Teaching of Physiology - Learning Resource Center

WEDNESDAY A.M. OCTOBER 17

Symposium - Grand Ballroom D
Respiratory Cardiovascular Interaction

Symposium - Grand Ballroom B
Use of lonophores and Antibiotics in Studies of Epithelia

Tutorial Lectures - Grand Ballroom C
Neural Control of Cerebral Blood Flow
Local Control of Cerebral Blood Flow
Biotelemetry and Animal Models in the Study of Regulation
of Ventilation

Miniseminar - Exhibit Area - Grand Salon B
Space Environment Workshop

Slide Sessions:
Microcirculation - Grand Ballroom A
Gestation, Sex Hormones and Reproduction - Salon 3/6
Gravitational Physiology Il - Salon 9/12
Cardiac and Smooth Muscle Chemistry - Marlborough
Suite A
Gl Motility - Prince of Wales

Poster Sessions - Grand Salon A
Coronary Physiology
Arrhythmias
Aging: Biological Considerations
Renal Transport and Metabolism

Teaching of Physiology - Learning Resource Center

WEDNESDAY P.M. OCTOBER 17

Symposium - Grand Ballroom D
Tissue Oxygen Consumption and Vascular Resistance

Tutorial Lectures - Grand Ballroom C
Current Concepts on the Regulation of Renal Ammonia Pro-
duction and excretion
Avian Renal Function
Hyperbaric Physiology



Miniseminar - Exhibit Area - Grand Salon B
Space Environment Workshop

Slide Sessions:
Neural Control of Circulation | - Grand Ballroom B
Hypertension Il - Grand Ballroom A
Pulmonary Circulation and Lung Fluid Balance | - Salon 5/8
Regulation of Breathing: Central - Salon 11/14
Neuroendocrines - Salon 3/6
Lipid Metabolism and Transport - Salon 9/12
Gl Hormones and Secretion - Prince of Wales

Poster Sessions - Grand Salon A
Exercise Physiology |
Gravitational Physiology Il
Muscle Physiology

Teaching of Physiology - Learning Resource Center

THURSDAY A.M. OCTOBER 18

Symposium - Grand Ballroom D
Vascular Influences of Prostaglandins

Tutorial Lectures - Grand Ballroom C
Lipoprotein Metabolism
Adipocytes, Aging and Cholesterol Metabolism

Miniseminar - Exhibit Area - Grand Salon B
Space Environment Workshop

Slide Sessions:

Vascular Smooth Muscle - Grand Ballroom B

Peripheral Circulation | - Grand Ballroom A

Lung Fluid Balance: Damn the Dogs! Full Sheep Ahead -
Salon 5/8

Lung Metabolism and Chest Wall Mechanics - Salon 11/14

Cardiac Electrophysiology - Salon 3/6

Exercise Physiology Il - Salon 9/12

Skeletal Muscle Physiology - Marlborough Suite A

Intrarenal Hormones and Renal Organic Solute Transport -
Marlborough Suite B

G| Transport and Absorption - Prince of Wales

Poster Sessions - Grand Salon A
Neural control of Circulation Ii
Electromagnetic Radiation
Thermal Physiology
Neurobiology and Neural Biophysics
Endocrines

Teaching of Physiology - Learning Resource Center

THRUSDAY P.M. OCTOBER 18

Symposium - Grand Ballroom D
The Role of Phosphorylation Mechanisms in the Cat +
-Stimulated Contractions of Mammalian Smooth Muscle

Tutorial Lectures - Grand Ballroom C
Reference Phase Analysis of Intracellular Electrolyte and Water
Activities
Transport in Different Cell Series (Erythoid, Myloid
and Lymphoid)
The Anomalous Osmotic Behavior of Human Red Cells

Poster Sessions - Grand Ballroom B
Regulation of Breathing and Lung Mechanics
Transport and Secretion
Hormones; Metabolism; Calcium

Slide Sessions:
Pulmonary Circulation Il - Salon 5/8
Peripheral Circulation Il - Salon 11/14
Coronary Physiology - Salon 3/6
Exercise Physiology Il - Salon 9/12
Brain Stem and Spinal Cord - Marlborough Suite A
Renal Hemodynamics - Marlborough Suite B
Membranes and Transport (Blood, Circulation and Formed
Elements) - Prince of Wales
Comparative Physiology of Temperature Adaptation
- Cambridge
4:30 - Business Meeting, Ballroom C
6:45 - Banquet, Ballroom D

FRIDAY A.M. OCTOBER 19

Symposium - Grand Ballroom D
Protein and Fat Metabolism During Mammalian Hypophagia
and Hibernation

Poster Sessions - Grand Ballroom B
Lung: General and Circulation
Peripheral Circulation IlI

Slide Sessions:
Neurotransmitters - Marlborough Suite A
Comparative Physiology of Respiration and Exercise
- Cambridge

FRIDAY P.M. OCTOBER 19

Poster Sessions - Grand Ballroom B
Comparative Physiology of Osmoregulation, Feeding,
Digestion and Nutrition
Shock i

Slide Sessions:
Regulation of Breathing: General - Grand Ballroom C
Synaptic Transmission - Marlborough Suite A



THE EFFECTS OF TRACHEAL OCCLUSION AND VAGOTOMY UPON MEDULLARY
RESPTIRATORY NEURONS. E. Merrill Adams*, Alan D. Horres and
Regina Frayser. Department of Physiology, Medical University
of South Carolina, Charleston, South Carolina 29403.
Ventral respiratory group inspiratory neuron activity was
recorded in ketamine anesthetized spontaneously breathing
dogs. The pattern of neuron activity while breathing room
air was typical of that reported previously: a rapid rise to
peak frequency of firing, a short plateau, and a brief period
of decreasing frequency prior to cessation of the burst.
Following bilateral vagotomy, the inspiratory neuron exhib-
ited a ramp-like pattern of almost linearly increasing fre-
quency suddenly terminating at end inspiration. Tracheal
occlusion prior to incpiration to prevent lung inflation
and stretch receptor excitation resulted in a typical fast
rise to peak frequency with a brief plateau and phase of de-
creasing frequency of firing but with a lengthening of the
phase of decreased frequency of firing. Thus, the absence of
stretch receptor excitation during occlusion increased the
burst duration by lengthening the terminal phase of neuron
activity without altering the early rapid rise to peak fre-
quency, whereas vagotomy altered the pattern to a slower
gradual linear rise to peak frequency and abrupt cessation of
activity. These results suggest that afferent information
in the vagus nerves is not only inspiratory inhibitory via
stretch receptors but also inspiratory excitatory via other
pulmonary receptors.

A METHOD TO MEASURE SHEAR STRESS AT THE WALL OF GLASS MODEL
ARTERIAL BIFURCATIONS. §S. Lee Adamson* (SPON: Dr. A. C.
Burton). Univ. of Western Ontario, London, Ontario N6A 5C1
Hemodynamic stresses on arteries, particularly at
branch sites, have been implicated in the etiology of
arterial disease. A new technique for measuring shear
stresses in glass models of arterial branching sites has
been developed which allows any number of test sites to be
chosen at the end of the experiment. The model is first
filled with a viscous white pigment suspension which is
subsequently washed out with a dark aqueous dye (Naphthol
Blue Black). The light to dark transition of the model,
recorded on videotape, occurs only when the pigment layer
is thin ( < 10% tube diameter). Since the decay rate of
this transition is dependent on the shear exerted by the
dye solution, video analysis (Videoanalyser 321, Colorado
Video Inc.) at any point on the wall of the model can be
used to assess shear during videotape playback. In
straight cylindrical tubes shear stress can be measured to
within 5% of that predicted for Poiseuille flow. In a
model with a 90° side branch results of examination of the
high shear stress region downstream from the branch are
consistent with the limited results available from other
studies in models.
(Supported by a grant from the Ontario Heart Foundation
and a Studentship from the Medical Research Council).

THE EFFECT OF VOLUME OVERLOAD ON LEFT VENTRICULAR WEIGHT AND
CELL SIZE. Gerald E. Adomian*, Sheryl Osborne* and Michael
M. Laks. Harbor UCLA Medical Center, Torrance, CA 90509.

We have demonstrated that electronic pacing of the adult
dog heart produced an increase in left ventricular (LV)
weight (wt) but no increase in myocardial cell size. We
hypothesized that myocardial hyperplasia was produced.

The aim of this study was to determine if myocardial
hyperplasia can be produced in a LV volume overload model
(femoral AV fistula (AVF)). AVFs were produced in six adult
mongrel dogs. After 3-9 weeks, LV samples were removed from
AVF and 7 normal dogs for microscopy.

Lv Wt (gm) Length (u) Width (p)} CO (L/min)
Norm 66+3*% 11745 21+1 Pre AVF 4.9+0.3
AVF 78+3 121+8 22+1 Post AVF 7.3+0.5
P 0.025 0.5 0.2 0.005

After AVF, correlation coefficients between increase in
cardiac output vs LV wt, cell length, and width were 0.95,
0.44, and 0.42 resp. In conclusion, muscle mass increased
proportionally to volume overload suggestive of physio-
logical hypertrophy. However, disparity between LV cell
size and LV wt suggests that myocardial hyperplasia and/or
fibrosis may have occurred concommitantly.

*X+SEM

THE RELATIONSHIP OF EXERCISE PERFORMANCE TO VARIATIONS IN
BLOOD ACID-BASE STATUS DUE TO CHANGES IN THE INSPIRED

OXYGEN FRACTION. Richard P, Adams and Hugh G, Welch,
University of Tennessee, Knoxville, TN 37916

To investigate the possibility that increased perfor-
mance in hyperoxia might be due to factors other than
increased use of 02, we determined [H+] , PC02, Lactic
Acid (HLa), and [HCO3J of "arterialized" venous blood in
six human subjects on three occasions. The test protocol
varied only in inspired 02 fraction (FIO2): (X = .1682,
,2093, .6003). 02 uptake (V02) and COp output were also
measured. Performance times were longer in hyperoxia than
in normoxia or hypoxia. However, V02 was not different at
exhaustion in normoxia as compared to hypoxia (p > .1) or
hyperoxia (p = .09). Performance, therefore, may not be
related to increased 02 use. Generally, higher FI02 values
during exercise were associated with decreased HLa and
increased [H+] , PCOp, and ([HCO3-] . However, at ex-
haustion [H+] was not different under any FI02 zp = .8);
during recovery the relative concentrations were reversed
from exercise. We suggest that the effect of 02 on perfor-
mance is related to control of [H .

(Supported in part by NSF Grant 5S07RR07088-11 and the East
Tennessee Heart Association)

RELEASE OF ACID HYDROLASES DURING EXTRACORPOREAL CIRCULATION.
V.P. Addonizio, J.F. Strauss, L.K. Chang, R.W. Colman, L.H.
Edmunds, Jr., Univ. of Penn., Phila., PA 19104

Contact with synthetic surfaces results in platelet re-
lease of granule contents. This study demonstrates that dur-
ing extracorporeal circulation, release of lysosomal enzymes
occurs concomitantly. When fresh, heparinized human blood
(500 ml) was recirculated for 2 hrs. at 1000 ml/min at 37o C
in silicone rubBer circuits (N=16) containing a membrane oxy-
genator (0.95 m"), plasma levels of the platelet specific
protein LA-PF4 rose from < 0.5 to 14 * 2 ug/ml plasma, in-
dicating extensive release of platelet « granule contents.
Concurrently, plasma activity of the lysosomal hydrolytic
enzymes, acid phosphatase and N-acetyl-B-glucosaminidase in-
creased three and four fold respectively. Platelet inhibi-
tion with prostaglandins E. and 12 and reducing surface
affinity for platelets wit% albumin prevented release of LA-
PF4 but failed to alter release of hydrolases. Lidocaine
(10 ug/ml), however, effectively inhibited hydrolase release
without altering secretion of LA-PF4. The failure of plate-
let inhibitors to block secretion of lysosomal enzymes and
the efficacy of lidocaine without altering LA-PF4 secretion
suggest that leucocytes, not platelets, are the source of re-
leased lysosomal enzymes. Release of hydrolytic enzymes
during cardiopulmonary bypass may cause endothelial cell in-
jury and thus contribute to the increased vascular perme-
ability associated with extracorporeal circulation.

METABOLIC EFFECTS OF ALANINE AND GLUCOSE ON INTESTINAL
TRANSMURAL PD AND NET NA TRANSPORT IN FRESHWATER PRAWNS.
Gregory A. Ahearn, James A. Wyban*, and Leigh A. Maginniss.

Dept. of Zoology, Univ. of Hawaii, Honolulu, Hi. 96822
Mucosal addition of 1 mM L-alanine or D-glucose to the
perfused intestine of the prawn, Macrobrachium rosenbergii,
initiated an increase in transmural potential difference (PD)
(serosa became more positive). Luminal perfusion with 1 mM
D-alanine did not have an effect on the spontaneous PD across
the tissue. Addition of 10 mM L-alanine to the serosal side
of the tissue brought about a slow elevation of PD with the

same polarity as with luminal alanine. The alanine-evoked
PD was a hyperbolic function of luminal [alanine] and was
abolished with serosal addition of 0.5 mM ouabain. Luminal
1 mM L-alanine stimulated net 22Na flux from mucosa to
serosa from 1.29 ¥ 0.45 (control) to 2.83 * 0.66 umoles cm
hr~l., Extensive metabolism of 1 mM 3H-L-alanine and 3H-D-
glucose occurred during transmural movements of these sol-
utes. Quantitatively insignificant amounts of Na were co-
transported with 3H-alanine into the epithelium (approx. 52
nMoles cm—2 hr‘l) to account for increased net transmural Na
flux in the presence of the amino acid. Electrogenic effects
of luminal nutrients result from their catabolism to fuels
for a baso-lateral Na-K-ATPase. Increased Na-pump activity
increases organic solute-independent Na entry into cells and
net transmural Na transport. This consequently elevates
transmural PD. (Supported by NSF grant PCM 76-84105).




MECHANISMS OF PROPRANOLOL PROTECTION FROM ISCHEMIC ST RE=
SPONSE TO EPINEPHRINE INFUSION. I. Ahmad*, M.F. Wilson and
E. Schechter*, Veterans Administration Medical Center and
Dept. of Medicine, OUHSC, Oklahoma City, Oklahoma 73104
While evaluating epinephrine infusion (Epi) as a stress
test in 23 patients (Pt) with angiographically proven coro-
nary artery disease we noted 12/12 Pt not receiving propran-
olol (NP) had a positive test, while 1/11 Pt on propranolol
(P) had a positive test (P < .001). To investigate the rea-
sons for this difference hemodynamic responses in the two
groups were compared. Doses of Epi from .03 to .24 mcg/kg/
min were infused. The ECG, BP, LVET and PEP were recorded
at rest and during 5th min of each dose. In NP HR increased
from 75X7 to 90#9/min and systolic BP from 124%25 to 138%34
mmHg, resulting in an increase of rate pressure product (RPP)
from 94326 to 123%34, In P HR decreased from 64%7 to 48%11
and systolic BP increased from 128%22 to 203%32 resulting in
a small increase in RPP from 78%13 to 98}34, In NP PEP cor-
rected for HR (PEPc) decreased from 149%22 to 12313 and
PEP/LVET ratio decreased from ,45%.10 to .,35%,06. In P sim-
ilar decreases were noted for PEPc from 148%13 to 12926 and
PEP/LVET from .42%.07 to .33%.09, reflecting increased con-
tractility in both groups. The endocardial viability ratio
(EVR), an index of myocardial Oz supply/demand, decreased in
NP from 1.26%.31 to .84%.23 but increased in P from 1.38%.30
to 1.50%.49. The protective effect of P in blocking the
ischemic ST change to Epi was due to increased O supply
from prolonged diastolic time and increased diastolic BP.

HOW DOES FUROSEMIDE REDUCE SHUNT IN LOW PRESSURE PULMONARY
EDEMA? J. Ali*, C.J. Fisher*, K. Duke* and L.D.H. Wood*.
(Spon: Arnold Naimark). University of Manitoba, Winnipeg.

Furosemide (F) reduces shunt in canine oleic acid (0A)
pulmonary edema (E) without reducing E. To investigate the
mechanism, we studied 20 dogs before (1) and 2 hours after
(2) OA was injected into one lower lobe (LL), and again (3)
30 minutes after F (1 mg/kg) was given to 10 dogs (A) and
saline (1 ml) to the other 10 (B). Lobar shunts (QsL/Qt)
were calculated from 07 contents sampled from LL venous cath
eters, and lobar blood flow (QL/Qt) was determined by radio-
nuclide microspheres. QsL/Qt and Q/Qt of the uninjured LL
(LLni) were normal in each condition, but the mean + SD val-
ues of the injured LL (LLi) were (* denotes P<.05 by paired-
t, 1vs. 2, 2 vs. 3):

A QsL/Qt% B A QL/Qt% B
1 7.6+ 2.3 4.5+ 2.6 26.7 + 6.6 29.4 + 1.9
2 *40.1 * 20.6 21.4 z 14.0* *18.2 E 4.8 20.1 ¥ 3.5%
3 *28.6 + 20.7 53.8 ¥ 26.9* *21.6 * 6.4 16.1 + 4.4*

In B, QsL/Qt increased and QL/Qt decreéased progressively.

In A, F reduced Qsp/Qt and increased QL/Qt. The wet weights
(W) of LLi were not different between A and B, and were
twice W of LLni. Pulmonary artery and alveolar pressure did
not change with F. We conclude that F reduces shunt in can-
ine OAE by pulmonary vasoactivity which increases blood flow
to ventilated lung units adjacent injured flooded air spaces.
(Supported by MRC of Canada).

EFFECTS OF NOREP INEPHRINE AND*PHENOXYBENZAMINE ON CEREBRAL
HEMODYNAMICS, John B, Allotey , Denise Holder* and Bernell
Coleman. Dept. of Physiology, Howard Univ. Coll. of Med.,
Washington, D. C. 20059.

The effects of intracarotid infusions of norepinephrine
(NE), (0.04 jg/kg/min for 10 min), and phenoxybenzamine
(PBZ), (0.1 mg/kg/min for 15 min) on total and regional
cerebral blood flow (CBF and rCBF) were studied in anesthe-
tized dogs using sequential left atrial injections of
differently labelled 15 um microspheres, Mean aortic
pressure (MAP) and internal carotid artery pressure (ICAP)
were measured simultaneously. The table below summarizes
the results. Values are expressed as Mean + SEM;differences

compared to control significant at: *P¢L0.05, **PAL 0.01,
**¥%p<& 0.005.

Control NE PBZ NE(after PBZ)
MAP 137410 140+8 119+13* 102516
ICAP 112313 118+14 97+14*** 82+16***
CBF 2242 25+4 27+4 28+2*
CVR 100% 94¥14% 7157%* 57+8%%*

(% of Control)

NE did not alter CBF, rCBF or cerebral vascular resistance
(CVR) in any brain region. PBZ caused a fall in resistance
in all regions but only the pons showed increased rCBF
after 15 min of PBZ infusion.There were regional and time-
dependent differences in flow response to PBZ.

(Supported in part by NIH/BRS Grant RPG 470-P and NIH/NIGMS
(MARC) Grant RPG 2046).

TEMPORAL RELATIONSHIP BETWEEN PHOSPHORYLATION OF THE 20,000
DALTON MYOSIN LIGHT CHAIN (LC) AND FORCE GENERATION IN AR-
TERIAL SMOOTH MUSCLE. M. O. Aksoy and R. A. Murphy. Dept.
of Physiol., Univ. of Va., Charlottesville, VA 22908
Biochemical evidence suggests that Catt may regulate con-
traction in smooth muscle by stimulating a kinase which phos-
phorylates the LC, initiating the actin-myosin interaction.
This study shows that LC phosphorylation occurs on activation
of 1living tissues and that phosphorylation and dephosphoryla-
tion precede contraction and relaxation, respectively, in
accordance with the proposed regulatory mechanism for catt
in smooth muscle. Strips of hog carotid media were quick-
frozen at various times during contractions induced by high
K* solutions. A 2-dimensional gel electrophoresis system
was used to quantitatively estimate phosphorylated and non-
phosphorylated LC in tissue homogenates. Unstimulated tis-
sues with a low level of tone exhibited about 15% LC phos-
phorylation. On Kt stimulation this rose rapidly to 60%
within 1 min, preceding the development of force. On return
to normal salt solutions, the LC phosphorylation returned to
basal levels more rapidly than active force. However, during
prolonged stimulation, force was maintained at plateau levels
while the percent phosphorylated LC declined from the peak
value to 35-40% after 2-4 min. This suggests that force can
be maintained in arterial smooth muscle with decreased levels
of LC phosphorylation. (Supported by NIH grants 1 POl
HL19242, 1 P60 AM22125, 5 SO7 RR05431, and 1 F32 HL05796)

EFFECTS OF NEGATIVE END EXPIRATORY ‘PRESSURE ON INTRACRANIAL
PRESSURE. Frank D. Allman*, Barry Burns and Mark C. Rogers*
Johns Hopkins Hospital, Baltimore, Maryland 21205

We evaluated the effect of Negative End Expiratory Pres-
sure (NEEP) on intracranial pressure (ICP) in 6 anesthetized,
paralyzed and ventilated dogs in the prone position at nor-
mal and artifically elevated ICP. ICP was measured with a
catheter placed in the cisterna magna and referenced to the
level of the auditory canel. Right atrial, esophageal, air-
way, and femoral artery pressures were also measured and
cardiac output (Q) was measured by thermodilution catheter.
During inspiration (Harvard piston respirator), airway pres-
sure was 8 torr during both NEEP and control ventilation;
during expiration, NEEP airway pressure was -45 torr and
control airway pressure was O torr. Despite the fact that
é was the same during control and NEEP (P=.09), the appli-
cation of NEEP resulted in a prompt decrease in ICP from
control value of 3.6 torr to 0.33 torr (P=.018, paired com-
parisons t-test). Three animals with low initial ICP deve-
loped negative ICP to -15 torr which persisted throughout
NEEP. Even with elevated ICP produced by injection of 1-2cc
mock CSF, ICP decreased faster with NEEP than with control
ventilation. NEEP appears to lower ICP by either a reduc-
tion in cerebral venous blood volume or by alteration in
volume of the CSF space produced by transmission of NEEP to
the dura of the thoracic spinal cord. (Supported in part
by N.I.H. Grant # 1R23 GM25790-01).

PREVENTION OF GALACTOSAMINE (GalN) INDUCED LIVER INJURY BY
MACROPHAGE SUPPRESSION. A. Al-Tuwaijri*, K. Adkamar*, T.
Godiwala* and N. Di Luzio. Depts. of Physiology and Medicine,
Tulane University School of Medicine, New Orleans, LA 70112.
The Reticuloendothelial System (RES) has been implicated
in GalN induced liver injury since, a correlation has been
suggested between phagocytic function, endotoxemia and deve-
lopment of liver cell necrosis. In order to further evaluate
this concept, the influence of GalN on liver function and
histology was ascertained in control and methyl palmitate-
treated rats. Methyl palmitate has been demonstrated to be a
selective RES suppressant. Plasma concentration of glucose,
bilirubin, cholesterol, albumin, lactic dehydrogenase, alka-
line phosphatase and glutamic oxalacetic transaminase (SGOT)
as well as the clearance of BSP was determined 24hours later
ip administration of GalN (100mg/100g). Administration of
GalN to control rats results in significant 7-fold elevation
in SGOT, and 10% retention of BSP compared to control value
of 0.7%. Hypoglycemia (497%}) was also observed. Histological
studies denoted hepatic necrosis and lymphocytic infiltrationm.
Methyl palmitate administration did not induce any alteration
in either the biochemical or histological parameters. How-
ever, pretreatment with methyl palmitate prevented GalN in-
duced alterations in glucose, SGOT and BSP. Liver necrosis
and lymphocyte infiltration were also reduced in methyl pal-
mitate-treated GalN injected animals. The protective effect
of methyl palmitate may be due to its unique ability to mo-
géfzg?alN—induced endotoxemia. (supported by NIH Grant AA-
309).




UTILITY OF PONY LEFT VENTRICLE IN STUDY OF NORMAL AND ISCHE-
MIC TRANSMURAL MYOCARDIAL PHENOMENA. J.F. Amend, J.E. Shap-
1and,* D.M. Griggs, and H.E. Garner. Univ. of Nebraska-
Lincoin, NE and Univ. of Missouri-Columbia, MO. 65211

Transmural heterogeneity in vascular, metabolic, or me-
chanical functions of left ventricular myocardium has been
observed in several species. We considered that further res-
olution of such transmural phenomena might be suppor;ed by a
model system in which greater mass of ventricle prov1qed
greater wall thickness, and therefore broader separat1on of
subepicardial and subendocardial 1ayers.‘ Accordingly a se-
ries of pony hearts was examined, first in terms of specific
anatomical criteria, and secondly in relation to regional me-
chanical, metabolic, and vascular phenomena. We noted that
the pony heart, like the human heart, exhibits right coronary
predominance. Further, one xeroradiograph of barium-gelatin
injected pony coronary arterial distributions showed the
presence of a subendocardial plexus of‘collateral vessels,
again analogous to the human distribution.

It was possible to separate the pony ventricular wall
into multiple layers from epicardium to endocardium, while
retaining adequate sample mass for metabolic analysis. Size
of surface coronary branches allowed dissection and occlusion
with discretely localized rather than global effects of isch-
emia. The increased wall thickness also facilitates implan-
tation of ultrasonic or other types of dimension gauges. The
similarities in pony and human hearts, and the utility of the
larger ventricular mass would appear to encourage its use.

DETERMINATION OF STRUCTURAL PROTEINS IN CELLS AND TISSUES.
Peter J. Anderson, Dept. of Biochemistry, University of
Ottawa, Ottawa, Canada.

Non-enzymatic proteins such as the microfilament forming
protein actin and the microtubule forming protein tubulin
have important roles in cell function. Fundemental to the
understanding of structure-function relationships of such
proteins is the accurate determination of their amount in
cells and tissues., Since these proteins do not have any
easily measured biological activities, methods to allow
their quantitation in complex mixtures have been developed.
Double radioisotope labelling and subsequent generation and
isolation of peptides specific to a given protein provide
an accurate, sensitive means of protein quantitation that
is independent of the subcellular location, the state of
aggregation and the solubility of the protein to be
determined. Using such procedures the amounts of actin in
cultured chicken and human fibroblasts and in skeletal
muscle have been determined. The amounts of tubulin in
brain and in 3T3 cells have also been measured.

(Supported by MRC, Canada).

PROTECTIVE ACTION OF APROTININ IN ACUTE TRAUMATIC SHOCK

Haruo Araki and Allan M. Lefer, Dept. of Physiology, Jeffer-
son Medical College, Thomas Jefferson University, Philadel-
phia, PA., 19107

The anti-shock actions of the protease inhibitor, aprotinin
was examined in rats during traumatic shock. Trauma was in-
duced by tumbling the pentobarbital-anesthetized rats in a
Noble-Collip drum for 425 rotations at a speed of 45 rpm. In
sham-operated control rats, intravenous administration of
aprotinin (20,000 or 40,000 KIU/kg) showed no changes in
mean arterial blood pressure and heart rate. In traumatized
rats, aprotinin administration increased the arterial blood
nressure gradually by 0.5 hr and then maintained this relative
ly higher pressure compared to rats given behicle. At a dose
of 20,000 KIU/kg, aprotinin prolonged survival time of trau-
matized rats, to 2.1 * 0.3 hr (mean * SE, p<0.05) and at
40,000 KIU/kg survival was prolonged to a greater extent
(3.1 +* 0.4 hr, p<0.001) compared to rats given only vehicle
(1.1 £ 0.2). The improved survival in both aprotinin treated
groups was accompanied by inhibition of the plasma accumula-
tion of the cardiotoxic peptide, myocardial depressant factor
(MDF). However, neither dose of aprotinin prevented the
plasma accumulation of the lysosomal enzyme, cathepsin D.
Aprotinin exerted a beneficial effect on Noble-Collip drum
trauma shock in rats possibly by its potent inhibitory action
on pancreatic proteases and the resultant prevention of MDF
formation.

AGE DEPENDENT CHANGES IN THE TEMPERATURE-ACTIVITY RELATION-
SHIP FOR THE FREE LIVING NEMATODE CAENORHABDITIS ELEGANS.
Gary L. Anderson and David B. Dusenbery*. School of Biology,
Georgia Institute of Technology, Atlanta, GA. 30332

A variety of functional changes accompany aging in nema-
todes; among these is a reduction of neuromuscular function.
Locomotor function is also temperature dependent in these, as
in other, ectothermic species. The objective of this study
was to determine if there are age related changes in the
thermal dependence of locomotor activity in the free-living
nematode, Caenorhabditis elegans. Synchronous populations of
worms were grown monoxenically on petri plate cultures main-
tained at 15 C. Worms were collected for measurement of
locomotor activity at 3 day intervals for a period of 15
days. Locomotor activity was accessed photographicglly at
experimental temperatures within the range 6 to 30 C. The
proportion of worms active at a given instant at growth tem-
perature declines with age; activity at 15°C of worms 12 to
15 days old is more than 20% below that of worms 3 to 6 days
old. There is also an effect of age upon the cold limit of
locomotor function. The temperature at which 20% of the
worms in a sample (50-150 worms) are active is approximately
37C lower in 3 to 6 day old worms than in those 12 to 15 days
old. We conclude that there are age dependent changes in the
temperature-activity relationship in C. elegans, and that
these are manifest not only at or near growth temperature but
also as shifts in the cold limit for locomotor function,

BENEFICIAL EFFECT OF NaHCO3 ON RABBIT MYOCARDIUM:ENHANCEMENT
OF ATP LEVELS AND MECHANICAL PERFORMANCE. D.A.Angello*E.E.Rau,
and J.Tsai¥ Dept. Physiology, UCLA, Los Angeles, CA., 90024

The effect of solutions containing 12 mM or 28 mM NaHCO; on
ATP and developed tension(DT) was studied in arterially per-
fused septa paced at 54/min at 37°C. Septa were perfused with
a modified Ringer's solution also containing glucose; 5.6 mM,
L-arginine; lmM, pyruvate; 2mM and insulin 20IU /1. A pH of
7.4 was maintained by equilibrating solutions with 98/2%-0,/
€Oy or 95/5%-0,/C0,. Control DT was determined 30-40 min after
cannulation when DT was stable. Septa were quick frozen after
2-4 hrs of perfusion and assayed for ATP. The following re-
sults were obtained (values are X +SE, (n)):

ATP DT (% Control)
(um/g dry tissue) 60 min 150 min
12mM HCO3 14.9 * 0.6 (27) 99 + 1 (29) 83 + 3 (19)
28mM HCO3 18.2 + 0.7%(12) 100 £ 2 (12) 103 = 4*(11)

*p<.001 compared to 12 mM
These results indicate that septa perfused with 28 mM NaHCOj3
have significantly higher ATP levels and maintain DT better
than septa perfused with 12mM NaHCO3. The mechanism for these
observations is unknown. It is possible that elevation of ex-
tracellular NaHCO3, by improving intracellular buffering cap-
acity, may stimulate anaerobic metabolism resulting in in-
creased ATP levels and, therefore, enhanced mechanical per-
formance. (Supported by American Heart Association, Greater
Los Angeles Affiliate #570-Cl and NIH HL 21783-02).

TISSUE DIFFUSION DISTANCE, MYOGLOBIN CONCENTRATION, Po, AND
Pco, IN A COMPLETELY FOSSORIAL RODENT, THE MOLE RAT. R.
Arieli* and A. Ar* (Spon: H.D. Van Liew). Dept. ZooloE?,
Tel-Aviv Univ., Tel-Aviv, Israel.

The mole rat (Spalax ehrenbergi),which inhabits East Medi-
terranean soils, lives its entire life in sealed galleries
and feeds by burrowing to plant roots. Energetic metabolism
of the mole rat is unaffected by levels of hypoxia and hyper-
capnia that are deleterious to other mammals. Although 1t
has normal resting metabolic rate, its ventilation and heart
rates are low compared to other mammals of comparable size.
Tissue characteristics were compared to the white rat. Mean
diffusion distance in skeletal muscles was 21y compared to
32y for the white rat. Subcutaneous PO, and Pco, were 15 and
86 torr compared to 45 and 63 for the white rat. Masseter
myoglobin was 3.3 times more concentrated in the mole rat
than in the white rat. Assuming that capillary tensions
approximate the tension of subcutaneous gas pockets, the
muscle Mo, can increase by 5 fold above the resting level for
the mole rat compared to 4 for the rat. The small diffusion
distance theoretically enables muscle ﬂ02 to increase by 10
fold when capillary-to-tissue Po, difference is 31 torr,
whereas 117 torr difference is needed for rats. The tissue's
capacity to utilize 0, at low Po, and its resistance to high
Pcoz and low pH account for the high extraction of 0, from
the blood and the cardiopulmonary system's low output, low
sensitivity to hypoxia and hypercapnia, and ability to
increase function in extremes of low 0, and high CO,p.



PRELIMINARY STUDIES UPON THE ANATOMY AND PHYSIOLOGY OF THE
CORONARY VASCULATURE. J.A. Armour, G.A. Klassen and
M. Rodgerf Department of Physiology and Biophysics,
Dalhousie University, Halifax, Nova Scotia, B3H 4H7

The coronary vasculature is considered to have
arterial, venous and capillary components. Using an open
chest canine model we cannulated the small coronary
epicardial veins and arteries, as well as the coronary
sinus. We also measured left ventricular cavity and
intramyocardial pressures, along with aortic pressure.
During control states a minimal gradient was demonstrated
from central to peripheral coronary arteries. However a
peak systolic gradient of up to 30 mm Hg was present from
small (1 mm diameter) to large veins (i.e., coronary sinus).
The coronary venous pressure gradient was specifically
responsive to neural, metabolic and pharmacologic
interventions. Anatomic relationships of the coronary
veins and arteries were displayed by injecting the
vascular system with latex while the heart was beating.
These casts demonstrated that the coronary vasculature has
not only small branching vessels but also numerous large
venous lakes lying between muscle bundles in the inner
layers of the heart. Vascular control apparently is
dependent upon alterations of coronary tone, particularly
within the venous system.

% ported by grants from the MRC*and N.B.H.F.)
E Grant number SDG-2

CAPSAICIN INDUCED CARDIOVASCULAR CHANGES ELICITED FROM THE
INFERIOR VENA CAVA OF THE CAT AND DOG. Juliet H. Ashton,
Gary A. Iwamoto,* John C. Longhurst,* and Jere H. Mitchell.
Univ. of Texas Health Science Center, Dallas, TX 75235

Even though there is some evidence for the existence of
neuronal receptors in the great veins, the cardiovascular
(CV) changes resulting from stimulation of these receptors
have not been documented. To separate CV effects due to
capsaicin (CAP) stimulated receptors located in the inferior
vena cava (IVC) from those located in the cardiopulmona.y
region, the IVC was cannulated below the right atrium (PA)
in 11 cats and 7 dogs. An equivalent dose of CAP (average
45ug/kg) was injected into the femoral vein (FV) of the cats
and the dogs. CAP contaminated venous return blood was dis-
carded and fresh equilibrated reservoir blood was returne.
to the RA through the external jugular vein during each in-
jection period. RA and IVC pressures were maintained con-
stant. CAP injected into the cats significantly increased
systolic blood pressure (SBP) from 87+7 to 121+12 mmHg
(mean*SEM) and peak dP/dt from 2886243 to 4168+377 mmHg/sec
(both p<.002). The beginning of the CV response after in-
jection was 8.3%1.2 sec. Heart rate (HR) did not change.
CAP injected into the FV of the dogs did not change SBP,
peak dP/dt or HR. Thus, stimulation of receptors in the IVC
by CAP significantly increases blood pressure and myocardial
contractility in cats but not dogs. The physiological
meaning of this response in cats and the reason for the
species difference needs further investigation.

HEPATIC SUBSTRATE BALANCE IN HYPERMETABOLIC,.INJURED PATIENTS.
L.H. Aulick, C.W. Goodwin,* S.L. Brahman,* R.A. Becker,* D.W.
Wilmore.* USA Institute of Surgical Research, Brooke Army
Medical Center, Fort Sam Houston, Texas 78234,

To determine the role of the splanchnic bed in substrate
exchange in injured man, arterial (A) and hepatic venous (HV)
catheters were placed in 10 resting, noninfected, post
absorptive burn patients (mean burn size 48.5% TBS) 1-2 weeks
post injury. Splanchnic blood flow, determined by ICG
clearance, was elevated (2.811 £ 0.215 L/min, mean * S.E.)
and hepatic glucose production increased (1.14 + 0.07 mM/min),
1%-2 times rates reported for post absorptive normals and
fasting subjects. Splanchnic lactate and pyruvate uptakes
were 0.95 + 0.22 and 0.05 * 0.01 mM/min. These precursors
could contribute to as much as 45% of the glucose produced.
HV plasma amino acid levels were less than A for 7 of the 25
measured (Thr, Asp, Gly, Ala, Meth, Tyr and His). With
complete conversion to glucose, these 7 amino acids would
account for 26% of the glucose; alanine alone providing
approximately half. Normal hepatic extraction ratios and
normal or depressed serum levels of glucose precursors
persisted despite the previously reported increase in
peripheral release of these substrates. Accelerated liver
3-carbon uptake and increased glucose production in injured
man suggest that active changes in intrahepatic metabolism
occur in concert with the rise in peripheral release of
glucose precursors.

RELATIONSHIP BETWEEN MUSCLE AREA SHOWING GLYCOGEN LOSS AND
MUSCULAR FORCE DURING LOCOMOTION. Robert B. Armstrong and
C. Richard Taylor. Oral Roberts Univ., Tulsa, OK 74171 and
MCZ, Harvard Univ., Cambridge, MA 02138

This experiment was designed to test the hypothesis that
glycogen loss (GL) from fibers can be used to quantify ac-
tive muscle cross-sectional area (MA) during locomotion.
Muscular forces were increased by 24% during level running
(30 m x min~1) by pack-loading rats with a mass equal to
247% of their body mass. MA showing GL in the elbow and an-
kle extensor muscles of the loaded rats were compared with
those in unloaded animals running at the same speed. MA
displaying GL increased nearly proportionately to the added
load in both the elbow (+17-33%) and ankle (+16-18%) exten-
sor groups. However, the contributions by individual mus-
cles within the groups to the increased total active MA
varied. In the loaded rats, e.g., the MA of triceps bra-
chii muscle, lateral head showing GL increased 67-72%,
whereas in the medial and long heads it increased 21-33%
and 0-267%, respectively. The increases in MA with GL in
the loaded rats primarily resulted from loss in fast-twitch-
glycolytic fibers. In conclusion, the approximate propor-
tionality we observed between increased muscular force and
increased MA with GL supports the validity of this techni-
que for studying active MA during locomotion. The findings
emphasize the importance of considering fiber recruitment
within muscle groups rather than in individual muscles.
(Supported by NIH Grants AM25472 & AM18140)

SARALASIN INHIBITS RENAL PROSTAGLANDIN E; BIO-
SYNTHESIS. A, Attallah* R. Stahl* D, Bloch* and J.B.
Lee. SUNYAB, Buffalo, N.Y. 14215

Although there is much evidence implicating a close
interrelationship between the renin-angiotensin and the pros-
taglandin systems, the precise interactions are yet unclear,
We undertook this study to re-evaluate the influence of angio-
tensin II blockade with saralasin on renal PGEg biosynthesis
utilizing a newly developed in vivo-in vitro approach,
Saralasin was administered to conscious rabbits (270 ug/kg
S.C.), the kidneys removed 90 min, later, and slices of
cortex and inner medulla extracted for PGEy immediately
and following 30 min, incubation in Krebs-Ringer HCO3,
37°C. PGE2 was analysed by specific radioimmunoassay.
De novo biosynthesis was calculated as the difference be-
tween initial PGEg and that following incubation. Saralasin
at doses which completely blocked the vasopressor action of
0.2 ug angiotensin II displayed no measurable effects by it-
self on blood pressure. However, saralasin significantly
reduced cortical PGEjy biosynthesis from 0,205 + 0,027 (n=
12) to 0,028 + 0,006 (n=12) ug/g/30 min (p 0,001) and inner
medullary synthesis from 45.0 + 7,55 (n=12) to 23.5 +0, 96
(n=12) ug/g/30 min (p 0,01), We conclude that renal PGEgy
biosynthesis may normally be modulated by angiotensin II,

SYMPATHO-ADRENAL MEDULLARY ACTIVITY IN RESPONSE TO COLD
EXPOSURE AND STARVATION. Edward V. Avakian* and Steven M.
Horvath. University of California, Santa Barbara, CA 93106

The functional state of the sympathetic nervous system
(SNS) and adrenal medulla was studied in young male rats
after 2 days of starvation and/or 7 hours of cold exposure
(4°C), imposed separately and simultaneously. Differential
SNS activity to the heart (H) and spleen (S) was assessed
by measuring endogenous organ norepinephrine (NE) content
after blockage of NE synthesis with aMethyl-Tyrosine (aMT).
Plasma and tissue catecholamines were radioenzymatically
assayed. NE synthesis inhibition significantly decreased
plasma NE levels up to 60% in control and all experimental
groups, suggesting enhanced NE reuptake in response to
increased impulse activity or oMT. Plasma epinephrine was
highest in the Cold>Fast+Cold>Fast>control. Fasting
markedly depressed SNS activity to both H and S compared
to control values. Cold exposure was the greatest stimulus
for SNS activity to both organs, but induced 25% more
activity to H than S. Fasting+Cold elicited little SNS
activity to S, substantial activity to H, but less than
that by Cold alone. These results indicate that SNS
impulse activity to different organs is selective and
independently regulated, depending on the specific nature
of the stressor.

(Supported by NIA F32 AG05137-01)



PHYSIOLOGICAL DIFFERENCES BETWEEN MEN AND WOMEN IN
RESPONSE TO PROLONGED EXPOSURE TO DRY HEAT. B.A.
Avellini*, Y. Shapiro*, and K. B. Pandolf (Spon: R. Francesconi).
U.S. Army Research Institute of Environmental Medicine, Natick,
MA 01760

Heat acclimatized men (n=10) and women (n=9) were exposed to
hot dry conditions (49°C, 20% rh) for 4 hrs to determine the effect
of prolonged work in the heat on differences in pljyswloglcal
responses between the sexes. Each hr of exposure copswted of 10
min resting and 50 min walking at 1.34 m/s (metabolic rate = 195
and 170 W/m2for men and women, respectively). No significant
difference in rectal temperature (Tre) was found between the sexes
for each hr of exposure. Heart rate (HR) of women, powever,
averaged 10-15 b/min higher than that of men with the difference
diminishing with time. Mean skin temperature (T ) was also
significantly higher in women throughout the exposuf . For both
men and women, the &4th hr Tr , HR and T  were significantly
higher than the preceding 3 hrs. SMetabolic raf¥did not change with
time for either sex. The evaporation rate of men was 10% greater
than that of women which corresponded to their 11% greater total
heat load (M+R+C); heat conductance averaged 52% higher in
women. No differences between men and women in total sweat rate
(SR) or sweat sensitivity, as indicated by SR/A T _, were evident.
It was concluded that: a) prolonged exposure to er heat does not
accentuate physiological differences between men and women; b)
women are able to secrete sweat at rates comparable to men over a
4-hr period; c) women are under more cardiovascular stress in the
heat when working at the same absolute work load as men.

RELEASE OF GASTRIN IN RESPONSE TO AN INTESTINAL MEAL IN DOGS.
A. Ayalon,* P, Devitt,* S. Guzman,* R.L. Suddith,* P.L.
Rayford, and J.C. Thompson. Department of Surgery, The Univ-
ersity of Texas Medical Branch, Galveston, Texas 77550.

The hypothesis that antral gastrin (G) is released in re-
sponse to an intestinal meal is controversial. There is evi-
dence for and against such an enterobombesin mechanism. We
have measured the effect of duodenal instillation of liver
extract on antral gastrin release. Methods: G levels were
measured simultaneously in the antral vein (AV), duodenal
vein (DV) and peripheral vein (PV). AV, DV and PV were can-
nulated in 6 anesthetized mongrel dogs prepared with inner-
vated antral pouches. The duodenum and antrum were separated
by complete division and suture. Liver extract (10%, pH 7)
was infused intraduodenally for 1 hour. Results: Mean basal
G values (pg/ml + SE) were: AV, 236+74; DV, 405 and PV,
42+5. The results are expressed as percent of basal levels
+ SE (* = significant increase above basal, p <0.05).

Time (min) 15 30 45 60 % 120
AV 1624297 172+32 238+45%  240+22% 350+60*% 287+52%
DV 110+12 120+17 118+13 142+34 162+40 157+25
PV 10010 102+9 1016 98+8 122+13 11314

Conclusions: Antral gastrin is released in significant
amounts in response to an intestinal meal. The fact that
this rise is not seen in peripheral blood may be due to
interference with gastrin dynamics because of antral vein
cannulation.

ADRENAL MEDULLARY CATECHOLAMINE SECRETION SUPPORTS RENOVASCU-
LAR RESISTANCE DURING CAROTID SINUS STIMULATION. E.M.Badder*,
J.F. Seaton* and T.S. Harrison. Penn. State Univ., Depts. of
Surg. & Physiol., Hershey Med. Ctr., Hershey, Penn. 17033

and Univ. of Md., Dept. of Surg., Baltimore, Md. 21202.

Are baro-stimulated regional neurovascular reflexes
strengthened by adreno-medullary secretion raising endogenous
plasma catecholamine content? Anesthetized (Na pentobarbital
70 mg/kg, 35 mg/kg prn, 98% O,/2% CO,, endotracheal volume
ventilation) cervical vagotomized mongrel dogs were stimula-
ted by a bilateral isolated carotid sinus perfusion system
[ﬁarvard pulsatile pump, fixed mean pressure at reactive (60
TORR) level, pulse amplitude varied (10,20,40 mmHg, 10 min.
periods)] . Five normal controls (CON) and five adrenal medul-
lary deprived (AMx) (right adrenalectomy, left splanchnic
nerve section) dogs were studied. An aortic catheter and
left renal-femoral, spleno-jugular and left adreno~femoral
venous shunts were inserted to monitor simultaneously acrtic
and venous (renal,splenic) pressures (Statham transducers),
organ blood flow (intraluminal electromagnetic flow probe,
adrenal directly measured) and blood sampling. Renal and
splenic vascular resistances and catecholamine (single isotape,
radioenzymatic assay) fluxes were calculated and statistical
comparisons made (Student's 't' test, Fisher's tables). 1In
AMx, impaired renal, not splenic, resistance was noted at 20
nunHG,p<.02 ,and 40mmHg,p (02 (Pulse amplitude. Baro-stimulated
reflex adrenal medullary secretion appears to support vaso-
motor tone of selected (renal not splenic) vascular beds.

MODULATION OF PHRENIC MOTONEURON TIMING BY OROPHARYNGEAL AND/
OR PULMONARY PROPRIOCEPTORS IN MAN. Kenneth Axen* (SPON: F.
Haas). Department of Rehabilitation Medicine, School of Med-
icine, New York University, New York, New York 10016.
Temporal alterations in phrenic motoneuron output dur-
ing single-breath inspiratory loads in cervical cord-injured
subjects were inferred from the difference between observed
Ti and Te responses and those predicted assuming identical
Pmus wave forms in the unloaded and loaded states. The ratio
of the observed to predicted Ti response for the group did
not differ significantly from control at any load studied,
indicating that the average duration of the phrenic discharge
remained constant under load conditions. The ratio of the
observed to predicted Te response, however, monotonically de-
creased with elastic and increased with resistive loading,
indicating that the silent period between successive phrenic
bursts shortened with elastic loads and lengthened with re-
sistive loads. The magnitude of this effect was proportional
to the Ti response measured at the mouth (P<.001), but not
to responses reflecting diaphragmatic force, movement or dur-
ation of contraction (i.e., peak Pmus, (V4/Ti)/(predicted Vi/
Ti), peak Paw, Vy, Vy/Ti or Ti/predicted Ti). These findings
suggest that oropharyngeal and/or pulmonary proprioceptors
able to detect the duration of the loaded inspiratory airflow
and/or its accompanying subatmospheric airway pressure (rath-
er than possible diaphragmatic length or tension propriocep-
tors) modulate the timing of the phrenic motor output in man.
(Supported by # RSA 16-P-56081/2)

A RAPID, ACCURATE METHOD FOR THE DETERMINATION OF RODENT BODY
COMPOSITION. Ayres¥ J.J.,Wilson%C.W., Kaman%R.L.,& Raven,P.B.,
Dept. of Biochemistry and Institute for Human Fitness, Texas
College of Osteopathic Medicine, Ft. Worth, TX 76107.

The current methodologyfor rodent body composition, while
accurate and reproducible, involves several technically ela-
borate and time consuming techniques. (Kjeldahl protein ana-
lysis and either ether or methanol:water extraction of lipids)
The present modifications(TCOM) resolve these problems with-
out compromising accuracy or precision. Water analysis util-
izes lyophilization of test tube samples. Ash determination
follows standard techniques. Lipid analysis is accomplished
by 30 minutes of inversion of dry homogenate in a butanol:di-
isopropyl ether (40:60) solvent followed by oven drying of
the delipidated portion. Protein is measured as the weight
lost during ashing, correcting for % fat. Comparisons with
an outside laboratory(VPI) employing the Kjeldahl and ether
extraction procedures showed no significant differences as

outlined in Table. Protein Fat Ash
20.47% 11.23% 3.38%
Tcox +0.2 *0.27 *0.22
VPI 20.58% 11.32% 3.11%
0.2 %o0.29 *0.27

The total recovery of the method was 99.97% + 0.043. The re-
sults of these modifications provide a significant reduction
in the time and cost necessary to complete the body composi-
tion analysis and the intricacy of the procedures involved.

INCREASED TISSUE LIPOPROTEIN LIPASE ACTIVITY IN GUINEA PIG
FOLLOWING BURN TRAUMA. G.J. Bagby, H.I. Miller, J.A. Spitzer
and J.J. Spitzer. L.S.U. Med. Cntr., New Orleans, LA 70112.
Lipoprotein lipase activities (LPLA) are decreased in
heart and skeletal muscle from endotoxin-treated rats while
surgical trauma induced an increase in heart LPLA. The pre-
sent investigation was initiated to ascertain if tissue LPLA
were affected by burn trauma. LPLA were examined in guinea
pigs subjected to a 30% body surface scald burn. Control and
thermally injured animals were sacrificed 7 and 24h post
treatment. Tissue LPLA were estimated using 3H-1abeled gly-
cerol trioleate in a glycerol-based stable emulsion. Activi-
ties of selected tissues expressed in umole FFA released x

g~* wet weight x h™" were the following (x * se, n=8):
7h

24h
Control Burn Control Burn
Heart 87.8%7.5 108.5%13.9 67.4%5.9  114.1%14.2
Diaphragm 27.6%4.0 37.8% 9.8 24.6%3.6 46.0 4.8
Red vastus 4.4%0.9 11.8% 2.4 5.4%1.1 8.5+ 1.6
Red tricep 22.7+3.8 29.6* 3.8 10.4+1.7 55.6+10.6
Adipose 11.8%3.2 19.1% 3.7 8.7£1.3 19.6% 4.6

Factorial analysis of variance demonstrated a significant
burn effect in the tissues examined (p<0.01). These increases
are comparable to previously described elevations in heart
LPLA following surgical trauma but are at variance with de-
creases in heart and skeletal muscle activities observed
during endotoxin shock. (Supported in part by NIH Grant HL
23329)



SIMULTANEOUS LOCALIZATION OF ALPHA-ACTININ AND
MYOSIN IN CHICKEN GIZZARD SMOOTH MUSCLE CELLS.
R.M.Bagby.Zool.Dept.U.Tenn.,Knoxville,TN 37916

Chicken gizzards were repeatedly blended in
low-salt buffer with 0.5% Triton X-100(Eur.J.Bio-
chem.ji:’&9,1975);extr‘acted with 0.5M KC1,0.05M
KII;PO),,pH 6.6;and the residue washed with 0.15M
KC1; 1mM EDTA;and distilled HOO.Alpha—actinin(aA)
in the H,0 was precipitated with 30% saturated

NHu)OSOu and chromatographed on DEAE cellulose
0-.5f KC1 gradient in pH 7.5 Tris-acetate).Anti-
bodies were raised in rabbits.In Ouchterlony gels
antisera gave a single line against aA.

Fluorescein-labelled IgG fraction of anti-aA
(FAaA)stained only Z-line of skeletal myofibrils.
FAaA and a previously described antimyosin(Histo-
chem.58:219,1978)1labelled with rhodamine (RAM)were
used to double-stain isolated gizzard muscle
cells.FAaA stained small patches of plasma and
nuclecar membranes and continuous or intecrrupted
strips in the cytoplasm,while RAM stained only
myofibrils.It appeared that much,if not all,of
the cytoplasmic aA(dense bodies?)was within myo-
fibrils.T thank Ute Grischel-Stewart,Tech.Hochsch.
Darmstadt,W.Ger.,for advice and facilities.(Sup-
ported by NIH Grant HL 18077 and by a Nes.Investi-
gatorship from Am.Heart Assoc.-Tenn.Affiliatc.)

CAPILLARY TRANSIT TIME OF RBC AND PLASMA BY INDICATOR DILUTION.

Carleton H. Baker and Darrell L. Davis. Dept. of Physiology,
oll. of Med., Univ. of So0. Fla., Tampa, Fla. 33612.
Techniques for obtaining time-concentration curves in
parallel and series coupled microvessels subsequent to intra-
arterial bolus injections (0.07 ml) of sulphemoglobin-RBC
(SH-RBC) and FITC-Dextran (FID) in exposed mesentery of Dial-
Urethane anesthetised cats (0.7 kg) have been previously
reported. Control curves have been recorded in two groups of
arterioles (35~40um and 20-25um) and two groups of venules
(30-35um and 45-50um) and again one-hour subsequent to a
lethal-dose of endotoxin (3 mg/kg, i.v.). This latter is
during a period of small arteriolar constriction (33%) and
dilation of the larger arterioles (20%). Venular diameters
are unchanged. For SH-RBC curves the appearance time (tp) of
the arterioles increased by one sec., but the venular t, in-
creased by 4.6 sec. The FID arteriolar tp increased by about
one sec, similar to the SH-RBC, but the venular tp increased
by only 1.5 sec. The curve width (tp-tg) of the venular
curves increased by 3.5 sec for SH-R%C but increased by 12
sec for FID. These data would indicate that constriction of
the small arterioles resulted in a reduced number of parallel
pathways available to SH-RBC and of lower flow velocity in
contrast to plasma (FID) pathways. (Supported by NIH grant
HL-18866 and the American Heart Assn., Suncoast Chapter)

Ca METABOLISM OF BULLFROG TADPOLES. Geraldine F. Baldwin*
and P.J. Bentley. Dept. Pharmacol., Mt. Sinai School Med.,
New York, N.Y. 10029

The evolutionary transition from fish to tetrapods is
associated with basic changes in Ca metabolism. The amph-
ibians, especially their aquatic larvae, are in a unique
phyletic position for the study of such changes. Tadpoles
(Gosner stages 29-38) contained about 50 mmoles/kg Ca; 6%
in the gut and 36% in the skin. The latter contains concen-
trations up to 200 mmoles/kg and is a major site of body Ca
which is not however readily exchangeable at this stage (6%
exchangeable with Ca-45 in 5 h in vitro, 2.3% in 3 days in
vivo). In artificial pond water (0.2 mM Ca) tadpoles ac-
cumulated Ca-45 equivalent to about 5% body Ca/day. Accumu-
lated Ca was 66% in skin and 34% in carcass (gut-free).
Uptake increased by 60% after they had been kept in Ca-free
pond water for 8 days indicating that regulation occurs.
Ca accumulation in the gut then decreased by 57%. Loss of
accumulated radioactivity indicates that Ca turnover is slow
with 75% of the total counts remaining after 2 days. The
gut appears to be an important site for Ca uptake; however
the skin and gills may also contribute to Ca balance.
(Supported by NSF grant #PCM78-21446).

LUNG FUNCTION IN DOGS DURING HEMORRHAGE AND REINFUSION.

E.M. Baile*, L.A. Brooks®, P.D. Paré* and J.C. Hogg (SPON:
C.F. Cramer). UBC Pulmonary Research Laboratory, St. Paul's
Hospital, Vancouver, Canada.

Recent studies have shown that subtle structural changes
occur in the pulmonary capillary endothelium and the alveolar
epithelium with hemorrhagic shock. To investigate the physio-
logical consequences of this injury we studied 12 anesthet-
ized, supine dogs. They were placed in a volume-sensitive
body plethysmograph and ventilated with 100% O throughout
the 7-hr study. Six dogs served as controls (Gp 1) and 6
(Gp 2) were subjected to 2 hr of hypovolemic shock (BP ~40 mm
Hg) after control measurements and were studied for a further
2 hr after reinfusion of the shed blood. We measured sub-
divisions of lung volume, pressure-volume curves of the lung,
pulmonary resistance, dynamic compliance, the slope of phase
III of the single breath N, washout and pulmonary shunt (Qs/
Qt). Pulmonary extravascular water (PEW) was measured from
postmortem lung samples. We found that there were no signi-
ficant changes in Gp 1. However, in Gp 2 shock produced an
increase in FRC (P<0.05) that returned to control with rein-
fusion. There was no significant difference in PEW between
Gps. We attribute the increased FRC to the decrease in pul-
monary blood volume during shock and we conclude that hemorr-
hagic shock, reinfusion and 100% O breathing are not associ-
ated with demonstrable alterations in lung mechanics or gas
exchange.

COUPLING OF AEROBIC METABOLISM TO Na-K-ATPase ACTIV{TY IN THE
KIDNEY. R.S. Balaban®, L.J. Mandel and S.P. Soltoff*. Dept.
of Physiology, Duke Medical Center, Durham, N.C. 27710

The Tinear relationship between 0 consumption (002) and
Na reabsorption (Tya), as well as the inhibition of Tya by
aerobic metabolism inhibitors, indicate that a tight coupling
exists between the aerobic conversion of energy and active
ion transport in the kidney. However, the actual coupling
mechanism between these energy converting and consuming pro-
cesses within the renal cell has not been elucidated. Na-K-
ATPase is believed to play a primary role in the utilization
of aerobic energy for active Tyz. We report here the results
of studies performed with an improved isolated rabbit cor-
tical tubule suspension with open lumina and, thus, capable
of transepithelial transport. Simultaneous measurements of
the mitochondrial redox state (performed optically), the cel-
lular ATP/ADP ratio and Q02 were made under conditions known
to alter the Na-K-ATPase turnover. Ouabain (10-5 M) inhibited
Q02 60%, reduced mitochondrial nicotinamide adenine dinucleo-
t15e (NAD) and increased the cellular ATP/ADP ratio. The ef-
fects of ouabain onQ0, and NAD were completely inhibited by
prior addition of 1795, a mitochondrial uncoupling agent. The
addition of 5 mM K to tubules in K-free medium caused a 40%
stimulation of QO0y and an oxidation of NAD. These data indi-
cate that the cellular ATP/ADP ratio may be part of the cou-
pling mechanism 1inking Na-K-ATPase turnover and aerobic met-
abolic rate in the kidney. Supported by 1978-79-A10 N.C.
Heart Assoc., GM-00929 and GM-07105 N.I.H.

LUNG DESATURASE: INHIBITION BY FATTY ACIDS. J.A. Balint,
E.C. Kyriakides*, and D.A. Beeler*. Albany Medical College,
ATbany, New York, 12208.

Lung lecithins are more unsaturated when rats are fed
essential fatty acid (EFA) deficient diets. Lung slices (300-
500 mg/incubation) were prepared from rats fed fat free diets
supplemented with 4% safflower o0il (control) or 4%
tripalmitin (EFAD) for 16-26 weeks, and incubated for 2 hours
in buffers (0'Neil and Tierney, A.J.P. 226:867, 1974)
containing either no added fatty acid, 1 mM oleate or 1 mM
linoleate, before transfer to buffer containing 1-3 uC 1-1%C-
stearate in tracer amounts. The methyl esters from phospho-
1ipids were separated by argentation TLC and radioactivity
determined with the following results:

14C in monounsaturated fatty acids (X * SEM)

o

values
0

a. Control é17 7.5 £ 0.4 a

b. EFAD 19 12.5 + 0.4 avsc <.025
c. EFAD + 18:1 (8) 9.6 = 0.5 avsd NS
d. EFAD + 18:2 (9) 8.0 + 0.4 bvsc <.001

(n)= number of observations cvsd <.025
These results demonstrate that lung tissue is capable of
fatty acid desaturation, that this activity is markedly
increased in EFA deficiency, and that this may contribute to
unsaturation of lecithins in this condition. Furthermore,
in vitro addition of oleic or linoleic can directly inhibit

The enhanced activity of this enzyme system in Tung tissue

from EFA deficient rats.



AN IMPROVED IMPULSE FLOWMETER. B.J. Barber and R.L. Hester,
Dept. Physiol. & Biophy., Univ. Miss. Med. Cntr., Jackson
MS 39216.

In circulatory studies it is frequently necessary to
measure flows below the range of electromagnetic flowmeters
(10 ml/min). We have developed an impulse flowmeter which
eliminates many disadvantages of conventional drop counters.
Drops trigger impulses from a photoelectric detector. The
time interval between impulses is measured by a counting
circuit driven by a precision clock generator. A voltage
proportional to the reciprocal of this interval is generated
by a multiplying D/A converter. This gives the fastest pos-
sible transient response for a drop detecting flowmeter.
Given uniform drop size, this voltage will be proportional to
flow on a drop to drop basis. Typical results using this
device in an isolated dog gracilis muscle prepartion show, in
response: to a 35 mmHg decrease in perfusion pressure, a de-
crease in flow from 2.49 ml/min/100g to 1.42 ml/min/100g
within 24 seconds followed by an autoregulatory return to
1.94 m1/min/100g within 50 seconds. We also found that a
standard syringe infusion pump possessed periodic variations
in flow between 0.3 and 0.64 ml/min with a period of 2 min-
utes at a setting of .5 ml/min. (Supported by NIH grant
HL 11678.)

EFFECT OF SQ 14,225 (CAPTOPRIL) ON EXPERIMENTALLY-INDUCED
THIRSTS IN RATS, C.C. Barney*, M.J. Katovich* and M.J.
Fregly (Spon: G.A. Gerencser) Dept. of Physiology, Universi-
ty of Florida, Gainesville, FL 32610

The drinking response of female rats to either water depri-
vation for 24 hr or administration of hypertonic saline i.p.
was studied following acute administration of the angioten-
sin converting enzyme inhibitor, SQ 14,225, Intraperitoneal
administration of 50 mg SQ 14,225/kg at least 45 min prior
to availability of water significantly attenuated the in-
creased water intake observed in 24 hr water-deprived rats.
Administration of 50 mg SQ 14,225/kg at intervals shorter
than 45 min prior to availability of water had no signifi-
cant effect on water intake. Administration of 1% b.w, of
0,25, 0.50, 0,75 or 1.00 M NaCl solution i.p. to rats result~-
ed in graded increases in water intake, urine output, urin-
ary sodium and potassium outputs and urinary Na/K ratio.
Intraperitoneal administration of 35 mg SQ 14,225/kg 15 min
prior to administration of NaCl solution had no significant
effect on either the increased water intake or urine output
and generally no effect on the urinary sodium and potassium
outputs or urinary Na/K ratio at any dose of NaCl, These
suggest that water deprivation-=induced thirst involves an
angiotensin II-sensitive component while cellular (hypertonic
saline-induced) thirst does not. (Supported by contract
NO0014-75-C-0199 with the Office of Naval Research)

THE EFFECTS OF SCOPOLAMINE ON SHOCK AVOIDANCE LEARNING AND
RETENTION IN THE COCKROACH, P. AMERICANA. D. A. BARRACO,*
E. M. EISENSTEIN, and J. M. DEAN.* Department of Physiology
and Biophysics, Michigan State University, E. Lansing, MI
48824,

Scopolamine is known to block the muscarinic receptors
in the brains of vertebrates. It also is known to produce
retention deficitsy the latter is one factor in implicating
the cholinergic system in memory processes.

Adult male cockroaches were injected with either saline
(20 pl) or scopolamine (500ug/20pl) 1 hour before shock
avoidance training in a T-maze and then tested for retention
5 hours later. The results showed that the scopolamine
treated animals learned and retained the training as well
as controls. Evidence that the drug was acting centrally
was indicated by the faster runway times for the experimen-
tal group. Since there are no known peripheral cholinergic
synapses in the cockroach this effect had to be central.

Our past work utilizing the same paradigm indicated
that retention but not aquisition was affected by pre-
training injections of puromycin.

The puromycin and scopolamine data suggest the
possibility that puromycin may not be interfering with
cholinergic synapses in the CNS of the cockroach to
produce its amnesic effect.

(Supported in part by the Biomedical Research Support
Grant to the College of Natural Science, Michigan State Univ)

EFFECT OF TIME INTERVAL BETWEEN REPEATED CORONARY OCCLUSIONS
ON BLOOD FLOW AND ELECTRICAL ACTIVITY. M. J. Barber, D. E.
Euler, J. X. Thomas and W. C. Randall. Dept. of Physiology,
Loyola Univ. of Chicago, Stritch Sch. Med.,Maywood, IL 60153
This study was performed to determine the effects of re-
peated short occlusions (5 min) of the LAD coronary artery on
myocardial blood flow (MBF) and electrical properties of the
myocardium. Bipolar and unipolar plaque electrodes sewn to
the epicardium in the ischemic and non-ischemic zones allowed
measurement of changes in local bipolar electrogram duration
(BED) and ST-segment elevation (STE) with occlusion. MBF was
measured 2 min after onset of each occlusion with 15y micro-
spheres. In each dog 4 occlusions of 5 min each were per-
formed while pacing at 150 bpm. The first two occlusions and
the final two occlusions were separated by a brief period of
reperfusion (3-5 min) while the second and third occlusions
were separated by longer periods of reperfusion (30-40 min).
During successive occlusions MBF to the ischemic area was
not significantly different from the flow observed during the
initial occlusion. Initial occlusions resulted in increased
BED and STE as well as marked arrhythmia. A short duration of
reperfusion between two occlusions resulted in shorter BED,
less STE, and less arrhythmia during the second occlusion.
With longer periods of reperfusion, there was no difference
in BED, STE or incidence of arrhythmia between two successive
occlusions. Although electrical function improved with brief
reperfusion, this improvement does not appear to be mediated
by blood flow. (Supported by NIH Grant HL-08682.)

PHYSIOLOGICAL AND ANATOMICAL DETERMINATION OF LATERAL HYPO-
THALAMIC AND LATERAL PREOPTIC AREA INTERCONNECTIONS. F. C.
Barone®, M. J. Wayner, W. H. Tsai*, S. L. Scharoun®, W. W.
Woodson, Jr.®, F. E. Barash® and J. E. Zrebiec®. Brain
Research Lab, Syracuse University, Syracuse, NY 13210.

The effects of lateral hypothalamic (LH) stimulation on
ipsalateral lateral preoptic area-medial forebrain bundle
(LPA-MFB) single neural activity were determined in anes-
thetized rats. The effects of LPA stimulation on the
activity of LH-MFB units were also determined. The results
of 0.5 msec pulse stimulation (0 to 10 volts) and trains of
pulses (0 to 20 Hz) indicated that both excitatory and in-
hibitory mono and polysynaptic interconnections between the
LPA and LH exist. In another series of experiments horse-
radish peroxidase (HRP) was applied microiontophoretically
in the LPA and LH of rats. Labeled axons and cell bodies
were found along the stria hypothalamic tract, the LPA and
LH, and along the MFB into the mesencephalon. These results,
based on the retrograde movement of HRP and on the electrical
stimulation data, unequivocally demonstrate considerable
interconnections along the extent of the LPA-LH-MFB neuropil.
(Supported by NIH Grant NINCDS USPHS No. 135u43)

RENAL FUNCTION AND PROTEINURIA IN EXPERIMENTAL DIABETES.
J.W. Bauman, Jr., G. Schubert* and J. Schnermann.
Physiologisches Institut Der Universitat Munchen,
Munchen, West Germany.

Micropuncture and whole kidney measurements were carried
out in Munich-Wistar rats with streptozotocin-induced dia-
betes of 4 to more than 120 days duration. Glomerular fil-
tration rates (GFR), as determined by single kidney 14C
inulin clearances, were not significantly different at 4,10,
30 or 90-127 days after induction of diabetes. SNGFR in 4-5
day diabetic rats was 27.2 + 6.1 nl1/min and in 10-14 day rats
was 28.2 + nl/min. Although feedback reduction of SNGFR was
demonstrable by loop perfusion in 3 of 4 rats with diabetes
of more than 100 days duration, early distal sodium and
chlorides were low (63 + 23.9 and 50.6 + 19.3 mEg/1, respec-
tively), and are thus consistent with the GFR and SNGFR
values observed. Protein excretion rates were significantly
increased by day 4 after streptozotocin treatment (24.9 + 9.3
ug/min) and further increased to maximum rates by day 30
(63.9 + 22.1 pg/min). From day 30 through day 127, protein
excretion rates declined somewhat to a value of 42 + 13.3
ug/min on day 127. The electrophoretic patterns of proteins
in urine samples concentrated so as to approximate plasma
concentrations were not different from those of non-diabetic
rats or from S-D rats made proteinuric with angiotensin or
aminonucleoside. The studies indicate that the mechanism of

diabetic proteinuria is not dependent on decreased GFR and
may be independent of changes in Kf.




A MODIFIED METHOD FOR ISOLATING RAT LIVER PLASMA MEMBRANE
AND MODIFICATIONS FOR MEASURING PROSTAGLANDINS OF THE E-
SERIES USING A PLASMA MEMBRANE RADIO-RECEPTOR ASSAY (MRRA).
S. Bauman*, D. Toft*, J. Kim*, T. Dousa, J. Strand and

J. C. Romero. Departments of Physiology and Molecular
Medicine, Mayo Clinic, Rochester, MN 55901.

This study was undertaken with the purpose of modifying
the membrane isolation method of Frolich et al (Biochimica
et Biophysica Acta, 348:241, 1974), in order to use standard
laboratory equipment and conventional isolation techniques
(Fitzpatrick, et al., J. Biol. Chem., 244:3561, 1969). The
protein binding assay was adapted in order to count labelled
PGE directly, after trapping the bound fraction on glass
microfibre discs, with construction of a standard curve com-
parable to that used in radioimmunoassay. The sensitivity
of this adapted method permits measurement of prostaglandins
of the E-series in the low picogram range (150-1000 pg).

MRRA selectively binds PGE] and PGE2 equally, but shows
negligible cross reactivity for PGF, (<0.24%), PGFp,
(0.45%), PGA, (5.7%), arachidic acid (0.12%), arachidonic
acid (<0.12%), endoperoxide | and Il analogs (0.11% and
0.022% respectively), 6-keto Fiy (0.10%), and thromboxane By
(0.07%). Schatchard analysis reveals high and low affinity
components. The high affinity sites show a dissociation
constant (Kd = 6.7 x 1079M) and a binding capacity (3.8 x
10~} picomoles/mg protein) similar to that reported by
Frolich et al. (Supported by grants HL 16496 and AM 16105).

ENVIRONMENTAL HOMEOTHERMY IN AN ANTARCTIC INSECT.

J.G. Baust!, J. Edwards?*and R. Brown®¥ Dept. of Biology,
0. of Houston, Houston, TX 77004 and Dept. of Zoology, U.
of Washington, Seattle, Wash. 981952

Belgica antarctica, a wingless fly and only free-living holo-
metabolous insect of the Antarctic continent, is uniquely
adapted for survival under perennial "winter conditions".
Larvae are freezing tolerant throughout the year and elaborate
a complex of cryoprotectants including erythritol, glucose,
sucrose and trehalose. Maintenance on artificial diets in-
dicates that "antifreeze" profiles have food-source and tem-
perature dependent components. Direct utilization of dietary
cryoprotectants is suggested. The terresterial microhabitat
of the mid Antarctic Peninsula provides a novel thermostable
environment. The annual range of habitat temperatures did
not exceed -7 to 11°C during the two year study. Accordingly,
this species lacks adaptative plasticity common to arctic
insects. The following indicators of chill tolerance did not
vary seasonally or during acclimation attempts. Supercooling
points remained constant at -5.7° ¥ 0.5. Lower lethal tem-
peratures were also constant at -10°(LT 50), and prolonged
exposure to >10° = resulted in impaired carbohydrate metab-
olism. The thermostability of the environment of this spe-
cies has resulted in the evolution of an obligate insect
homeotherm. (Supported by NSF Grant DPP76-24205).

CYCLIC ADENOSINE MONOPHOSPHATE SENSITIVITY OF SKELETAL
MUSCLE MYOFIBRILLAR ADENOSINE TRIPHOSPHATASE IN YOUNG AND
MATURE RATS. A.N. Belcastro*, G.N. Pierce¥*, M. Sopper*, M.
Low*, A. Bonen¥*, (SPON: Bela Issekutz Jr.) Scheol of Physical
Educatien, Dalheusie University, Halifax, Nova Scetia, Canada.
Myefibrillar ATPase activity increased from young to
adult and decreased from adult to eld animals (p¢0.05). The
additien of cAMP (1luM) did net alter the development pattern.
At 3 days the cAMP sensitive ATPase activity (0.242 + 0.021
umoles Pi/mg/min) was higher than centrel ATPase levels
(0.200 + 0.015 umoles Pi/mg/min)(p£0.05), No effect occurred
for adult or old animals (p Z0.05). Increasing the calcium
content (100 uM) did not alter any eof the contrel or cAMP
stimulated ATPase activities (p 20.05). Increasing ionic
strength depressed the ATPase activities for all age groups
(p&0.05). With cAMP the ATPase activities for 3 day animals
were 21% greater than control valves (p£0.05) at similar
ionic strengths. The EGTA sensitive ATPase changes at 10 day,
6 week and 18 menths were unaltered with cAMP. The 3 day
levels were 6% lower than controel EGTA sensitive ATPase
activities. The results suggest that cAMP may be capable of
altering the requirement of the contractile enzyme for cal-
cium with advancing age in skeletal muscle. (Suppert by
NSERC grants A-6629 and A-6449).

THE EFFECTS OF AGE AND FITNESS LEVEL ON THE RESPONSE TO LO-
CAL COLD PRESSOR TEST. W.B. BAUN* and P.B. Raven. Dept. of
Physiology, NTSU/TCOM, Ft. Worth, TX 76107.

Recently LeBlanc (J.A.P. 44:813,1978) and others have
shown that many individual factors influence the human's
autonomic response to the local cold pressor test. In this
study the effects of age (18-55) and dlffeflng levels of
f1tniss (VO max ranging from 35.3 ml.kg. “min. 1 to0 68.8 ml.

min 4§ on the heart rate (HR) response to the cold hand
(CH) pressor test and the cold face (CF) test were investiga-
ted. Forty-one male subjects were evaluated with CH and CF
on separate days following a treadmill test for VO, max. HR
was measured at 6 s intervals for 5 min. prior to Stress, 2
min. of stress and 3 min. of recovery. The group was divided
into 2 age groups (18-30 and 35-55) which were further sub-
divided into trained (Tng) and untrained (Utng) categories
using the VO, max value. No significant differences in heart
rate responsg were found between the young and old or the Tng
and Utng populations for both the CF and CH tests. With the
removal of 2 extreme cases from the data set a significant
difference between old and young response to the CH test was
revealed. Correlation analysis revealed that the minimum re-
covery HR after the CH test was directly related to the re-
sponse during stress of the CF test for the total population
(R=.60). It also revealed that the CH response was signifi-
cantly correlated to the CF test (R=54). The results suggest
that the heart rate response to hand and face tests are re-
lated, and that age effects the local cooling response.

THE EFFECT OF FEED RESTRICTION ON BODY COMPOSITION AND
LONGEVITY OF RATS. Roy E. Beauchene, Connie W. Bales,
Charlotte A. Smith* , Sarah M. Tucker and Rossie L. Mason.
Department of Food Science, Nutrition, and Food Systems
Administration, College of Home Economics and Agricultural
Experiment Station, Univ. of Tennessee, Knoxville, TN
37916

Two groups of Wistar male rats were fed Wayne Lab Blox on
an ad libitum (A) or on an every other night basis (R).
Some animals from each group were transferred from 1
dietary regimen to the other at 1 year of age, e.g., from
ad libitum to restricted (AR) or from restricted to ad
libitum (RA). Mean lifespan of rats restricted-fed
throughout life was 163.4+3.9 weeks (Meant+SEM) and was
significantly greater than those of other groups (A=133.1+
4.1; AR=150.0+4.6; and RA=149.2+3.6). Mean lifespans of
transferred groups (AR and RA) were not significantly
different from each other but were greater than that of
group A. At 2 years of age ad libitum-fed rats (A) had
significantly greater body weights and absolute amounts of
body protein, moisture, ash, and fat and a substantially
higher relative fat content than restricted-fed rats (R).
Relative mean body fat content of group AR was similar to
that of group R, while that of RA was similar to that of
A. Two-year old animals restricted-fed during the second
year of life (R,AR) had relative body compositions similar
to that of l-year old rats. Relationships among growth,
body composition, and longevity will be discussed.

TUBULO-GLOMERULAR FEEDBACK RESPONSES AND DISTAL TUBULAR FLUID
COMPOSITION DURING PERFUSION WITH NON-ELECTROLYTE SOLUTIONS
IN THE RAT. P.D. Bell, C.B. McLean¥ and L.G. Navar. Univ.
of Alabama Medical Center, Birmingham, AL 3529%.

Previous studies have demonstrated that decreases in stop
flow pressure (SFP) can occur during perfusion with both non-
electrolyte and electrolyte solutions. The present study
was conducted to assess the changes in distal fluid chloride
concentration (C17) and osmolality (Osm) that occur during
perfusion with solutions of urea and mannitol as compared to
an artificial tubular fluid solution (ATF). For the micro-
perfusion procedure, a proximal tubule segment was blocked
with wax and perfused distally at a low rate of 10 nl/min
and a high rate of 35 nl/min; either SFP feedback responses
or distal fluid samples were obtained. At the high perfusion
rate, SFP was reduced by 11+0.8 mmHg (ATF, n=28), 11.8+1.1
mmHg (mannitol solution, n=29) and 12+1.1 mmHg (urea solution,
n=22). During perfusion with ATF (n=11), C1- increased from
90+6 to 13148 mEq/! and Osm rose from 202+8 to 256+10 mOsm/
kg. Using the urea solution (n=11), €1~ did not change sig-
nificantly (66+4 to 73+6 mEq/1) but Osm increased from 200+
9 to 268+11 mOsm/kg. With the mannitol solution (n=16), CT-
decreased from 85+4 to 66+h mEq/1; however, Osm increased
from 29148 to 3221}\ mOsm/kg. Thus, non-electrolyte solu-
tions elicited feedback mediated decreases in SFP without in-
creases in Cl1~ In contrast, increases in perfusion rate led
to increases in distal fluid osmolality during perfusion
with all three solutions.




PRESSURE-FLOW RELATIONS IN THE CANINE RIGHT CORONARY
CIRCULATION. R.F.Bellamy* and H.S.Lowensohn. Walter Reed
Army Institute of Research, Washington, D.C.  20012.

The relationship between right coronary artery flow (Q)
and aortic pressure (P) was studied in nine conscious chron-
ically instrumented dogs with right ventricular pressures
(RVP) of 14 to 15 mmHg. Dogs with elevated RVP had congeni-
tal pulmonic stenosis. P—Q relations were constructed from
phasic recordings of diastoles > 1 second in length and sys-
tolic data were measured during the terminal 0.1 second of
systole. Two levels of Q were studied: resting (RQ) and peak
flow reactive hyperemia (RH). Diastolic P and Q were well
correlated by a linear model (r =0.92). Both the diastolic
regression slope and pressure axis intercept (r ) were af-
fected by vasodilation: slope RH/ slope RQ = 2.5+ 0.5,

RQP - RHP_ = 20 + 10 mmHg ( X + 1SD). Systolic P and Q were
1esg wellcfitted by a linear model (r =0.7B). At RQ and when
RVP was < 5 P, ventricular systole translated the diastolic
P—Q relation to a higher Pc without change in slope. Systole
increased the diastolic P_ by an average of 76% of RVP. The
data support Downey and Kirk's hypothesis that systole inhib-
its coronary Q by a vascular waterfall mechanism. During RH
and when RVP was > % P, systole both increased PC and de-
creased the slope of the diastolic P—Q relation. During RH,
the average systolic PC was only 49% of the RQ value. Thus
the magnitude of the systolic waterfall effect appears to
depend upon vasomotor tone as well as the extravascular
compression of ventricular systole.

INCREASED VASCULAR REACTIVITY AS A PRIMARY MECHANISM IN
SPONTANEOUS AND DEOXYCORTICOSTERONE HYPERTENSION IN RATS
X.B. Berecek, R.D..Murray and F. Gross¥*. Univ. Heidel-
berg, Dept. Pharmacology, Fed. Rep. Germany.

Changes in vascular reactivity were studied in isol-
ated, constant flow perfused kidneys from stroke-prone
spontaneously hypertensive rats (spSHR) as compared to
Wistar-Kyoto rats (WKY) and in Sprague-Dawley (SD) rats
treated with deoxycorticosterone acetate (DOCA) as
compared to control SD rats. Rats were studied at pre-
hypertensive and chronic stages of hypertension. At both
stages, kidneys from spSHR demonstrated enhanced react-
ivity to norepinephrine, vasopressin and angiotensin.
Dose-response curves showed leftward shifts, steeper
slopes and‘r maximal responses (indioating a structural
thickening of the vascular wall) as well as decreased
thresholds (indicating an? in vascular smooth muscle
gensitivity). With inoreasing severity of hypertension
response curve slopes were steeper and maximal responses
greater. DOCA rats also showed enhanced reactivity in
both stages. In the pre-hypertensive stage response
curves showed parallel leftward shifts and ¢ thresholds.
In the chronic stage curve slopes became steeper and
maximal responses greater. Thus in two different models
of hypertension inoreased vascular reactivity occurs in
the pre-hypertensive stage and may be a primary mechan-
ism underlying the rise in arterial pressure.

(Deutsche Forschungsgemeineschaft, SFB 90)

EFFECTS OF PARATHYROID HORMONE AND CALCITONIN: COMPARISON OF
RABBIT AND RAT. T. Berndt® and F. Knox, Depts. of Physiol. &
Med., Mayo Clinic, Rochester, MN 55901 SPON: J. C. Strand
The effects of parathyroid hormone (PTH) have been eva-
luated in the rabbit both in vitro and in vivo; however, the
characteristic PTH-mediated changes in phosphate transport
were not observed. To further evaluate this unique PTH
response, to correlate the electrolyte changes with data from
the isolated tubule, and to allow more direct comparison of
hormone responsiveness between species, parallel dose re-
sponse studies with PTH and calcitonin (CT) were performed in
normocapnic rabbits and rats. Following thyroparathyroidec-
tomy, progressively increasing doses (.03, 0.1, 0.3, 1
U/kg/min) of PTH or CT were infused. In 5 rats, PTH increased
FE, from control .13#.02 to 36+3%* at the highest dose.
Corresponding values in 6 rabbits were 18+4% to 28+U%*.
FEg, decreased in the rat from 2+.6 to .7+.2%* and from 23+7%
to 7T+1%* in the rabbit. In 5 rats, CT increased FE, from
.4+.7% to 1245%4%, but CT decreased FE; from 22+5% go 144844
in the rabbit. CT increased FEN% in the rat from .2+.1% to
1.6+.5%* and from U4+.5% to 18+3%% in the rabbit with a
parallel increase in FEg; 6+.6% to 23+4%*. In summary, PTH
affected phosphate and calcium reabsorption in both species;
however, the magnitude of the response varied between spe-
cies. CT, on the other hand, predominantly increased
phosphate excretion in the rat and NaCl excretion in the rab-
bit. (Supported by AM 19715) #Significance p<.05

THE EFFECT OF DORSOMEDIAL HYPOTHALAMIC LESIONS (DMNL) ON BRAIN
NOREPINEPHRINE (NE) AND DOPAMINE (DA) AND THE CONSUMATORY RE-

SPONSES TO PHENFORMIN., L.L. Bellinger, L.L. Bernardis*, R.E.

Dill*. Baylor College of Dentistry, Dallas, TX 75246 and V.A.
Medical Center, Buffalo, NY 14215.

DMNL rats are hypophagic and hypodipsic compared to shams
(S) and show regulatory deficits in glucose monitoring (Bel-
linger et al AJP 235 R 168.1978). We first investigated the
effects of DMNL on hypothalamic (HYP) and forebrain (FB) NE
and DA levels. Secondly we investigated the effect of phen-
formin, a drug that produces anorexia possibly through changes
in brain catecholamines or glucose utilization on DMNL rats.
Exp 1, Rats were DMNL or S operated, at sacrifice the body
weight (BW) and nasoanal length (NAL) of the DMNL was less (P<
0.001) than S (262.2+13.8g vs 344.2+10.1g; 214.8+2.2mm vs 236
+1.0mm). FB NE, DA and HYP DA did not differ, however HYP NE
was less (P<0.02) in DMNL (n=6, 1.09+0.8ug/g vs n=7, 1.38+0.7
ug/g). Exp 2, Rats were DMNL (n=17) or S (n=8) operated. All
the rats were fed for 6 hr/day beginning at the start of the
dark period. In a counter balance design the rats were inject-
ed 30 min. before feeding with saline or 10 or 15mg/kg of
Phenformin and then FI and WI were recorded hourly for 6 hrs.
Both the 10 and 15mg/kg dose depressed FI and WI during the
first hr and all subsequent hours (P<0.01), but WI was normal
compared to saline controls by the sixth hr. The percentage
depression of FI and WI were similar in DMNL and S. At sacri-
fice the BW and NAL of DMNL were less (P<0.0l) than S (320.2+
7.6 vs 414.0+7.1g; 223.9+1.6mm vs 238.4+2.3mm P<0.01).

LOBAR PRESSURE-VOLUME CHARACTERISTICS OF EXCISED HUMAN
LUNGS. N. Berend*, C. Skoog*, D.W. Galaugher*, and

W.M. Thurlbeck* (SPON: N.R. Anthonisen). Department of
Pathology, University of Manitoba, Winnipeg, Manitoba
R3E 023, Canada.

It is important for the interpretation of the distribu-
tion of ventilation and nitrogen washout curves to know
whether the pressure-volume (p-v) characteristics of indi-
vidual lobes of the lung differ. This study documents the
p-v curves of 12 whole (left) lungs and their individual
lobes obtained at autopsy and selected for the presence of
a complete interlobar fissure. P-v curves were obtained
in a volume displacement plethysmograph, transpulmonary
pressure (Py) being measured with a pressure transducer.
The p-v curves of the lungs and subsequently the isolated
lobes were recorded from Py, 30 to Py O cmHp0. The p-v
curves, with the volume axis expressed as % volume at
Py 30 cmH)0 (Vmax), of upper and lower lobes, were virtually
superimposable and there were no significant differences in
the P; at 50, 60, 70, 80, and 90% Vmax. We conclude that
the p-v characteristics of upper and lower lobes of excised
human lungs are identical.

FOOD RESTRICTION PREVENTS THE LOSS OF CATECHOLAMINE-STIMU-
LATED LIPOLYSIS. H.A. Bertrand, E.J. Masoro and B.P. Yu.
Univ. of Texas Health Sci. Ctr., San Antonio, Texas, 78284.

Male SPF Fischer 344 rats were fed ad libitum (Group A)
or 60% ad libitum food intake (Group R) from 6 weeks of age.
At 6 months of age and at 6 month intervals thereafter, the
epididymal and perirenal adipocytes from 10 rats of both
groups were analyzed for cell size, cell number and lipo-
lytic responsiveness to epinephrine and norepinephrine be-
tween 0 and 1 mM. Although the adipocytes from 6 month-old
Group A rats were larger than those from Group R rats of the
same age, their epinephrine-stimulated lipolysis was not
different. Beyond 6 months of age, the lipolytic response
to catecholamines of Group A adipocytes fell markedly. How-
ever, the catecholamine-stimulated lipolysis of adipocytes
from Group R rats was fully maintained until 18 months of
age and never declined to the extent that was seen with
adipocytes from old Group A rats. Indeed, very late in life
when there was little or no difference in the adipocyte
dimensions of Group A and Group R rats, the lipolytic re-
sponse to catecholamines was markedly greater in Group R
than in Group A rat adipocytes. We conclude that it is the
life-long nutritional history of a rat population which de-
termines the changes in responsiveness of adipocytes to the
catecholamines with age and that this rarely examined para-
meter is the reason why a loss of catecholamine-stimulated
lipolysis with age is not a universal observation.
(Supported by NIH Grant AG0166)




OSCILLATING ACCELERATION FOR THE PREVENTION OF CARDIOVASCU-
LAR DECONDITIONING. A. Bhattacharya*, C. F. Knapp*, E. P.
McCutcheon, and A. Cornish*, Wenner~Gren Res. Lab., Univ. of
Ky., Lexington, KY 40506, & Univ. S.C., Columbia, SC 29208

Because of the loss of the dynamic force environment in
0-G, whole body oscillating acceleration (WBOA) was evalu-
ated as a countermeasure (CM) to cardiovascular decondi-
tioning (CVD) induced by 6 hrs of neck level water-immersion
(WI). The WBOA technique employs an oscillating bed pro-
grammed to simulate force profiles of adults performing re-
petitive jumping. The bed was programmed to produce half
sine displacement, at a repetition rate of 1 Hz and peak
acceleration of 1.5 G_ (subject restrained horizontally; G
along the spine). si% subjects (mean age 22.8 + 2.4 SD yrs)
were exposed to a protocol of 1) control, orthostatic tole-
rance test (OT) of 70° head up tilt for 20 min; 2) OT after
WI; and 3) OT after WI + 18 min WBOA exposure. Based on the
OT time and heart rate (HR) response, WBOA caused complete
or partial recovery from CVD in all subjects, although in
one subject the improvement was slight. With WI, plasma vo-
lume (PV) changes were negative (range -5% to -20%), hemato-
crit changes were positive (range +2% to +15%) and fluid ba-
lance was variable (range -1421 ml to +760 ml). However,
there were no consistent correlations between these changes
and improvements in OT time and HR with the WBOA exposure.
Hence, improvement in OT with WBOA could be attributed to
other mechanisms regulating pressure and volume distribution.
Supported by NASA, Grant NSG-2318.

TRANSITION FROM Na TRANSPORT TO Cl TRANSPORT AFTER EXPOSURE
OF EXTERNAL SURFACE OF FROG SKIN to FeClz. Thomas U.L. Biber
and Terry L. Mullen* Med. Coll. of Va., Richmond, Va. 23298

The effect of addition of 10 3 M FeCl3 to media bathing the
skin of Rana pipiens was studied under short-circuit condi-
tions by measuring current, Na influx (JY¥3), Na efflux, Cl
influx (J?%) and Cl efflux (J§}) across the epithelium. With
normal NaCl Ringer's on both sides of the skin, addition of
FeCl3 to the external medium caused in 8 skins (a) nearly
complete inhibition of active Na transport as JY3 decreased
from 1.30 * 0.14 to 0.10 610.04 peq/cmh and (b) a reversal
of net Cl movement (Jg -J13) from -0.17 + 0.04 to 0.38 £ 0.05
ueq/cmzh. Net outward Cl movement was also induced by addi-
tion of FeCl3 to an external medium which contained either Na
free choline Cl Ringer's or a low ionic strength solution. In
the latter case net Na movement was virtually eliminated by
FeCl3. Addition of FeCl3 to the serosal medium caused a de-
layed inhibition of J¥§ but no changes in Cl fluxes. Immedi-
ate and profound changes in Na and Cl transport after exter-
nal application of FeClj indicate a change in ion selectivity
of the apical cell membrane thus strongly suggesting charge
effects on the surface of the membrane close to or in ion
channels. As net Na transfer is equal to net charge transfer,
the observation of net inward Cl movement under control con-
ditions suggests electroneutral net Cl movement across the
apical cell membrane which does not involve NaCl transfer but
possibly c1‘-nco§ exchange. However, net outward Cl movement
seen after FeCl3 is accompanied by net charge transfer.

CORONARY VASCULAR RESPONSE TO BEHAVIORAL STRESS IN DOG.
Billman & D.C. Randall.
40536

Left circumflex coronary blood flow (CBF) was measured in
5 dogs during classical aversive conditioning (30 sec. tone
followed by 1 sec. shock) using continuous wave doppler flow
transducers. The conditional response (CR) consisted of a
mean increase in: a) aortic pressure of 14.6 + 2.8 mm Hg (12%
4)3 b) d(LVP)/dt of 1,405 + 226 mm Hg/sec (45.3% +); and, c)
heart rate of 46.1 + 6.0/min (46.6% +). To assess the con-
tributions of metabolic and direct neural factors in control-
ling CBF the dogs received: a) pacing at 180/min, b) cardio-
selective g-blockade (CBB) [metoprolol, 1.5 mg/kg], and c)
CBB + pacing. Late diastolic (LD) and mean CBF, and coronary
vascular resistance (CVR) changed as follows (Paired t test:
*P < .05, +P < .01):

G.E.
Univ. KY Col. Med., Lexington, KY

LD CBF CBF LD CVR TR
Test # ml/min ml/min  mmHg/ml/min mmHg/ml/min
control 5 32.9 +2.6% 21.5 + 2.2+ -0.7 + .1* -1.3 + .1t
pace 4 8.4 +4.7% 7.8+ 3.0%-0.2 + .1+ -0.4 + 2%
CBB 4 36+21 3.8+20 -0.2+.2 -0.8+.5
CBB + pace 4 3.4 +3.3 3.9+2.6 0.1+.1 -0.2+.1

These data show that the CR is primarily mediated by meta-
bolic factors, though preliminary experiments (a-blockade)
indicate a small neurally mediated coronary vasoconstriction
may also occur. (Sponsored by NIH grant HL 19343)
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JUPTAKE AND ESTERIFICATION OF PLANT STEROLS BY THE SMALL
INTESTINE OF RAT. Ashim K. Bhattacharyya, Depts. of Pathology
and Physiology, LSU Medical Center, New Orleans, La., 70112.

Plant sterols (PS) structurally differ little from choles-
terol but are absorbed in small amounts. Since mucosal cell
uptake and esterification are important steps in absorptionm,
these were studied for PS, B-sitosterol (sito), campesterol
(campes) and stigmasterol (stig) in rats in vitro using evert-
ed sacs. In in vivo studies, each sterol was fed dissolved in
oil (8 mg/g), 4 hrs later intestines were dissected, washed
and dried. Sterols were quantitated by GLC. In everted sacs 7
uptake of sterols (mean + SEM of 4 rats) in different seg-
ments were as follows:

Sterols Proximal Middle Distal
Sito 0.3240.03 0.25+0.02 0.2740.03
Campes 0.51+0.02* 0.3340.01% 0.4019.04*
Stig 0.06+0.01 0.05+0.02 0.06+0.03

*significantly higher than those for sito
On feeding PS, campes was found in significantly larger
amounts (2.22 mg/g dry wt) than sito (1.5 mg/g) in proximal
and middle segments. Stig was found in very small amounts
(0.39 mg/g). Total intestinal contents of sito, campes and
stig were 14.7, 27.8 and 5.5% of dose fed. 10-20% campes and
7-11% sito were esterified whereas only 2% stig was esteri-
fied. The results indicate that in rats campes uptake and es-
terification are greater than sito whereas those for stig is
negligible. These differences are probably related to struc-
tural differences in side chain of the sterol molecule. (Sup-
ported by Emery Goff Research Award, AHA-La., Inc.)

ANALYSIS OF CO, ELIMINATION IN THE LUNG: EFFECTS OF RED CELL
CHLORIDE SHIFT KINETICS. A. Bidani® and E.D. Crandall. U. of
Texas, Galveston, TX 77550 and UCLA, Los Angeles, CA 90024

A mathematical model describing the events that occur in
blood during and after gas exchange has been used to study
the influence of erythrocyte membrane HCO3'/C1' exchange ki-
netics on CO, elimination in the lung. In addition to the
chloride shift, the model includes: 1) C0,-H,CO03 hydration-
dehydration reactions in plasma and erythrocytes; 2) CO, re-
actions with hemoglobin; 3) 0y binding to hemoglobin; 4) buf-
fering of Ht intra- and extracellularly; 5) diffusion of gas-
es between alveolar gas and blood; and 6) red cell volume
changes. Ion and water fluxes are assumed to occur passively
down their electrochemical and osmotic gradients respectively.
The analysis was performed assuming variable amounts of car-
bonic anhydrase activity are present in plasma, with acceler-
ation of the extracellular reactions ranging from O to 1000.
Phenomenological permeability coefficients for HCO3™ and C1-
ranged from 1079-10"1 cm/sec. The results show that reduc-
tion of red cell membrane permeability leads to a decrease in
pulmonary COp elimination of up to 30%, whether or not car-
bonic anhydrase activity is present in plasma. Characterist-
ic downstream pH and pCO, changes are predicted for each
case. We conclude that red cell membrane HC03'/CI' exchange
partially limits CO, elimination from blood in the lung, and
may have a major influence on gas exchange when the permea-
bility of the membrane to HCO3™ and C1™ is abnormally low.
(Supported by HL 19737, AHA 75-992, and RCDA HL 00134.)

DIFFERENCES IN PLACENTAL DIFFUSION PERMEABILITIES AND
VOLUMES OF DISTRIBUTION FOR 22Na* IN NEPHRECTOMIZED AND
NORMAL SHEEP FETUSES. Nancy D. Binder,' Kent L. Thornburg,
and J. Job Faber, Dept. of Physiology, School of Medicine,
University of Oregon Health Sciences Center, Portland, OR
97201

We measured the placental diffusion permeability and the
fetal volume of distribution for 24Na* in 9 nephrectomized
and 7 control fetuses. All fetuses had chronic indwelling
catheters. Experiments were performed 2 to 21 days (mean 6)
days after surgery. The mean volume of distribution per
kilogram fetal weight was 554 ml/kg (range 329 - 695) for
control fetuses and 1004 ml/kg (range 572 - 1902) for
nephrectomized fetuses, (p<0.005 by the Mann-Whitney U test),
The mean permeability per kilogram fetal weight was 5.30
1073 ml/(min kg) (range 4.02 10~3 - 6.07 10~3 for control
fetuses versus 13.84 10~3 (range 6.58 10-3 - 3.21 10-2) for
the nephrectomized fetuses, (p<<0.005). There was no sig-
nificant correlation between the volume of distribution or
the permeability (per kilogram) and the fetal weight for
either the control or the experimental fetuses. There was
also no significant correlation between either measurement
and the interval between surgery and experiment.

Supported by NIH HD12017,




RECRUDESCENT PERIPHERAL CHEMORECEPTOR SENSITIVITY FOLLOWING
DENERVATION. Gerald E. Bisgard, Hubert V. Forster and John
P. Klein*. Univ. of Wisconsin, Madisan, WI 53706

We previously demonstrated progressive recovery of pe-
ripheral chemoreceptor (PC) activity after carotid body (CB)
denervation (D) in 7 ponies (JAP 40:184, 1976). Data from
that study suggested aortic bodies may have been responsible
for the recovery of function. We have subsequently studied
6 ponies over a period of 4 years following total PCD. Re-
turn of PC activity was slower than after CBD alone and was
characterized by variable return of resting Vi toward nor-
mal. Responses to acute hypoxia and to NaCN ESO ug/kg IV)
recovered variably but remained depressed (Table).

Period after PCD

Contr 3wk 12wk 10.5mo 17mo 22mo 48 mo
PaCO * 40.2 48.9 46.6 44.4 45.3  42.8 42.0
Pgb, Hypoxia® 7.5 25 04 2.3 37 42 -163
VRT Hypoxia 2.2 1.19 1.22 1.26 1.70 1.51 1.24
W NaON 8.47 1.3 1.26 1.45 1.5 2.06 1.65

*Change in PaC0, fram normoxia to Paly 40 torr;
R = Test Vg/Control Vg

Ventilatory acclimization to chronic hypobaric hypoxia was
not sustained 4 wk (JAP 41:878, 1976) and 48 mo after PCD.
We conclude that only partial recovery of PC function is
possible after PCD. (Supported by USPHS, NIH Grant HL 15473)

REFLEX CHANGE IN FELINE CARDIAC REFRACTORY PERIOD. R.W.
Blair* and V.S. Bishop. Univ. of Tx. Hith. Sci. Ctr. at San
Antonio, Tx. 7828%

We have previously reported that afferent stimulation of
the caudovagal nerve (CVS) reflexly increases the refractory
period (RP) of the left ventricle. The present study ex-
tends the initial work to further define the reflex pathways
involved. The caudovagal nerve was cut distally and the
central end was stimulated with pulses of 35-50 Hz, 0.2-1.0
msec duration, and 2-4 V. During the determination of RP,
hearts were paced at intervals of 224-315 msec. Control CVS
increased RP 8 msec. Left cardiac sympathectomy (symx) had
no effect on the response, but right symx limited it to 6
msec. Bilateral symx was similar to right symx alone. Sub-
sequent atropine administration (0.2 mg/kg) blocked 4 msec
of the remaining response. Atropine given before symx
limited the increase in RP due to CVS to 4 msec. After
subsequent right symx the increase in RP was only 1 msec.
Left symx after atropine decreased the response only 1 msec.
Total symx after atropine abolished the response. We con-
clude that: (1) the dominant efferent reflex path lies in
the vagi; (2) the sympathetics have a significant role only
when the vagi are blocked; and (3) when active, the efferent
sympathetic paths course mostly through the right side.
(Supported by NiH grant HL-12415 and AFOSR #73-2525)

EARLY CARDIOVASCULAR ADAPTATION TO ZERO GRAVITY SIMULATED BY
HEAD-DOWN TILT. C. Gunnar Blomqvist*, J.V. Nixon*, Robert L.
Johnson, Jr., and Jere H. Mitchell. Southwestern Med Sch, Univ
of Tx Health Sci Ctr, Dallas, TX 75235.

Early adaptive responses to 0Og, simulated by a 24 h period
of head-down tilt at 5°, were studied in 10 normal young men.
Tilt produced a central fluid shift, documented by a decrease
in leg volume from 15.1 to 14.2 L (p<0.01). Orthostatic toler-
ance and upright exercise capacity were reduced post-tilt.
Heart rate during Tower body negative pressure at -40 mmHg was
24 bpm higher (p<0.05) and maximal 02 uptake 22% lower (p<
0.05). These changes were similar to those observed during and
after space flight. CVP increased from 4.9 to 7.4cm H20p after
30 min (p<0.02) but returned to baseline within 60 min. Echo-
cardiographic left ventricular end-diastolic diameter showed
a delayed transient increase from 4.09cm to 4.56 at 90 min (p
<0.01). Cardiac output (CoH2 rebreathing), blood pressure, and
left ventricular contractile state did not change. Stroke vol-
ume was 6.2% above baseline at 90 min and 6.7% below at 24 h
(p<0.02). Urine flow was 1.98 ml/min during the initial 8 h
and 1.36 during the final 16 h (p<0.05). Blood volume decreas-
ed by 0.36 L (p<0.001). Plasma renin activity, aldosterone,
and ADH were depressed initially but returned to baseline
within 24 h. Venous compliance and arterial vasoconstrictor re-
sponses were unchanged. The data indicate that head-down tilt
is a valid model of 0g. Hemodynamic adaptation occurs rapidly
and includes a diuresis and reduction in blood volume.
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RENAL VASODILATION AND UNaV DURING CONSCIOUSNESS AND ANES-
THESIA IN SHEEP. Edward H. Blaine, Mary C. Dunlay* and Mark
B. Zimmerman®*. Merck Institute for Therapeutic Research,
West Point, PA 19486.

We previously reported (PSEBM 158:250, 1978) that renal
vasodilation by papaverine in conscious sheep did not
augment UNaV but did so in chloralose-anesthetized animals.
In this previous experiment, two separate groups of animals
were studied. We have extended these findings by studying
the effects of 3 doses of papaverine (5, 7 and 10 mg/min
infused into the renal artery) in the same sheep during a
period of consciousness followed by barbiturate anesthesia.
Papaverine increased renal blood flow during both conscious-
ness and anesthesia. UNaV did not change during conscious-
ness (-4+4, -545, -1+6 uEq/min) but increased (54+39,
108452, 172+73 pEq/min) in a dose-related manner after
induction of anesthesia. Likewise, papaverine had no
significant effect on FENa while the sheep were conscious
but increased FENa during anesthesia (0.9:0.4, 1.820.6,
3.0¢1.0%). Anesthesia increased arterial BP (90+2 vs. 1054
mm Hg) and GFR (4415 vs. 5935 ml/min) and decreased RBF
(427426 vs. 396+37 ml/min). BP was not significantly
altered by the papaverine infusion and GFR tended to de-
crease slightly. It was concluded that renal vasodilation

per se does not increase UNaV in sheep and that anesthesia

can significantly alter the renal response to vasodilators.

THERMAL PROTECTION IN NEONATE MUSKOX. A. S. Blix, R. G.
White and H. J. Grav, Inst. of Arctic Biology, University
of Alaska, Fairbanks, Alaska 99701

Neonate muskox (Ovibos moschatus) are well protected
against cold stress through fur insulation of both trunk and
legs. In newborn calves exposed to -25°C subcutaneous
temperatures were akout 34°C and no evidence was found for
counter current heat exchange in the legs. The fasting
metabolism of 1 and 7 d old calves at thermoneutrality was,
respectively, 5 and 3.6 W-kg~1 (i.e. 2.5 and 1.9 times
standard fasting metabo]ism?. In the 7 day old calf the
lTower critical temperature was about -8°C and at a tempera-
ture of -30°C a 50% increase in metabolic rate was recorded.
The upper critical temperature was 20°C. Electron micro-
scopic studies and in vitro studies of isolated mitochondria
from the brownish fat deposits (in the abdominal cavity)
revealed that this tissue might contribute heavily to non-
shivering thermogenesis (NST? by virtue of loosely coupled
mitochondria. No evidence for NST was obtained in skeletal
muscle. Field studies indicate that newborn muskox shiver
only during initial drying. (Supported by NSF grant no.

DPP 7718384 and A/S Norsk Moskus.)

LACTATE UTILIZATION BY RAT LUNG. H. J. Blytt* and R. A.
Rhoades. Department of Physiology, Indiana University
School of Medicine, Indianapolis, Indiana 46223

The lung produces and utilizes lactate. The present
investigation examined the regulation of lactate oxidation
and incorporation into biosynthetic products by rat lung
slices. Lung slices incubated in the presence of 5 mM glu-
cose, 5 mM [1-14C]lactate produced 92.4 * 4.2 nmole 14C0,/
min/g wet wt (mean * SE). Omission of glucose increased the
rate by 21%. With lactate as a variable substrate, the
agparent Km was 3.9 £ 0.7 mM and Vpay was 166 + 14 nmol
I COy/min/g. Omission of glucose reduced the Km to
1.6 + 0.3 mM with no effect on Vy,x. These data indicate
that lactate produced from glycolysis competes with exogen-
ous lactate. The active form of pyruvate dehydrogenase (PDH)
was 50.2 + 3.8 nmol/min/g. Streptozotocin induced diabetes
decreased the active PDH by 89%. Dichloroacetate (DCA)
injection (2 mM/kg, IP) also increased the active PDH by
117%. Lung slices from diabetic rats produced 34% less
14co;. Addition of 1.6 mM DCA to the incubation did not
increase 14C02 production by lung slices. These data suggest
that the active form of PDH is higher in vitro than in vivo.
The utilization of [3-14C] versus [1-13C]Tactate in vitro
showed that 40% of the acetyl CoA derived from lactate is
oxidized to CO2 and 20% is incorporated into lung lipids.
(Supported by NIH HL 20566 and Research Career Development
Award K04 HL 317).




FACTORS LIMITING PERFORMANCE IN SCLEUS AND GRACILIS MUSCLES
OF CATS. Emma L. Bockman. Dept. of Physiology, LSU Med.
Ctr., 1542 Tulane Ave., New Orleans, LA 70112,

Force development (F), O, consumption (VO,) and blood
flow were compared in slow twitch, oxidative (soleus; N=8)
and fast twitch, low oxidative (gracilis; N=8) muscles.
Venous outflow was measured with a drop counter. Muscles
were stimulated to contract isometrically via the nerve. Max-
imum F was similar in both muscles (104+16 and 88+12 g force/
g muscle for soleus and gracilis, respectively). The energy
cost for twitch contractions was less for soleus than for
gracilis as indicated by VO/(F x Hz): 3.4+0.5 and 11.6+1.5
Hl 0y/kg F for soleus and gracilis, respectively. In soleus,
the energy cost for tetanic (0.8 ul O/kg F) was less than
for twitch contractions. Soleus showed little tendency to
fatigue while F in gracilis decreased to less than 40% of
maximum at 1 Hz. Although maximum blood flow and VO, were
less in gracilis (28 ml1/min/100g and 3 ml O /min/loag) than
in soleus (37 ml/min/100g and 5.5 ml Oz/miniloog), limita-
tion of 0p delivery did not seem to be the cause of fatigue.
As VO, increased towards maximum in gracilis, 0, extraction
decreased from a high of 15 vol% to 10 vol%. us, more O,
was delivered than was consumed. These results indicate
that performance of gracilis muscle is limited by its oxida-
tive capacity. Performance of soleus muscles was not limited
as the result of greater maximum blood flow (05 delivery)
and oxidative capacity as well as lower energy cost for con-
traction and lower fusion frequency. Supported by HL 17932.

CARDIOVASCULAR RESPONSES TO ISOMETRIC EXERCISE
DURING SIMULATED ZERO GRAVITY. F. Bonde-Petersen
Y. Suzuki and Tomoko Sadamoto. August Krogh In-
stitute, Universitetsparken 13, DK 2100 Copen-
hagen University, Copenhagen, Denmark.

Exercise during space flights is rather static
than dynamic. Six subjects performed isometric
exercise during 2 min of knee extension, plantar
flexion and handgrip at 40% maximum strength in
both sitting (1 G) and supine (zero G) position.
Forearm blood flow (FBF)(air plethysmograph) heart
rate (HR)(ECG) and arterial blood pressures (BP)
(arm cuff) were followed. During knee extension,
sitting, mean BP (MAP) increased 39%, forearm
vascular resistance (FVR) by 19%, HR 16% and FBF
by 33%. Supine resting HR, MBP, FBF and FVR de-
creased (vagal effect). During supine knee exten-
sion all parameters recorded showed lower values
than during sitting. During handgrip and plantar
flexion similar patterns were observed. The vari-
ation in cardiovascular parameters between muscle
groups did not correlate to muscle mass but more
closely followed the rated perceived exertion
(Borg scale). We conclude that baroreceptors are
more successful in attempt to autoregulate during
zero gravity than in 1 G due to the increased
sympathetic tone in the latter condition,

ORIGIN OF LOCAL CIRCUIT CURRENT FOR PROPAGATION OF INTESTINAL
SLOW WAVES. Alex Bortoff, Upstate Med. Ctr., SUNY, Syracuse,
N.Y. 13210.

The purpose of these experiments was to test the hypothe-
sis that circular muscle (CM) plays an active role in the
propagation of intestinal slow waves (SW's) (J. Physiol. 273:
665, 1977). The following results are incompatible with this
hypothesis: (1) SW's propagated without decrement along seg-
ments of cat intestine devoid of a ring of CM up to 3 mm
wide, i.e., across a LM bridge more than 4 space constants
long (9/11), but did not propagate across a circumferential
cut through the LM layer (14/14); (2) the membrane current
associated with the SW had a pronounced inward component in
the LM bridge, but was entirely outward in adjacent CM; (3)
the differences in propagation velocities between duodenum
and mid-jejunum could be correlated with differences in the
longitudinal internal resistance of LM, as predicted by core
conductor theory. In some preparations ir which SW's did not
traverse the lesion small deflections occurred which corres-
ponded to potential deflections associated with propagated
SW's on the opposite side of the lesion, indicating that
electrotonic current flows between both muscle layers.
Finally, notches appearing in records obtained in volume from
CM corresponded to the negative deflection recorded from LM,
suggesting that the large initial depolarization and notch
sometimes recorded intracellularly from LM may be due to
superposition of field potentials on the transmembrane poten-
tial change. (Supported by USPHS, NIH Grant AM 06958)
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GRACILIS ARTERY (GA) NOREPINEPHRINE (NE) SENSITIVITY DURING
HYPO AND NORMOVOLEMIC SHOCK. R. F. Bond, L. C. Peissner,
E. S. Manning* and C. H. Bond*., Kirksville College of
Osteopathic Medicine, Kirksville, MO 63501

Previous reports have provided evidence for a significant
loss of GA tone during late hemorrhagic shock. The objective
of the present investigation was to determine: 1) if an o-
receptor desensitization plays a role in this loss of tone,
and 2) does a-receptor function remain viable throughout nor-
movolemic shock. To accomplish these objectives the NE re-
sponsiveness of GAs removed from dogs during various stages
of hypo- and normovolemic shock was evaluated. The GAs were
placed in 34 ml tissue chambers where they were perfused and
bathed with Krebs-Henseleit (37°C) bubbled with 95% 02 and
5% CO3 (pH 7.3). NE dose response curves were obtained using
9 NE bath concentrations between 0.1 im and 1 mM. The EDs5qg
indicated no significant differences between control (3.69 #
.86 um, n=10) and compensatory hypovolemic shock (6.29 #
2,18 um, n=9); however, significant reductions were noted
during decompensatory hypovolemia (1.42 * .27 um, n=9), nor-
movolemic normotension (1.30 * 23 im, n=8) and normovolemic
hypotension (1.13 % .18 um, n=7). These data suggest that
the o-receptors in GAs become more sensitive to NE as the
animal progresses into irreversible hemorrhagic shock and
that the loss of vascular tone is more likely the result of
an adrenergic transmission failure than O-receptor desen-
sitization.
(Supported by AOA Grant 75-98 and NIH grant RR09130.)

ELECTRICAL STIMULATION OF CHOLINERGIC NERVES TO SUBMUCOSAL
GLANDS IN FERRET TRACHEA IN VITRO. B. Borson,* R. Chinn,*
B. Davis and J. Nadel. C.V.R.TI., UCSF, San Francisco,CA 94143
We excised tracheas from ferrets, mounted pieces (0.79 cm2)
as flat sheets in a chamber and perfused the submucosal side
with oxygenated (95% 07, 5% C02) Krebs-Henseleit solution at
379C to maintain viability. We sprayed powdered tantalum on
the luminal surface which was open to the air. After
electrical stimulation (100 V, 30 cps, 0.5 msec) via metal
pins through the edge of the trachea or after adding a drug
to the submucosal bath, secretions from the gland duct
openings formed elevations in the tantalum layer (hillocks).
We photographed and counted hillocks at the end of timed
periods before and after the stimulus. Electrical stimulation
increased the rate of hillock formation from 23 to 152/cmZ-
min. This effect was blocked by tetrodotoxin (10-5 M), a
specific toxin for nerves. After tetrodotoxin, acetylcholine
(10-3 M) increased rate of hillock formation. Atropine
(107> M) decreased the response to electrical stimulation of
the nerves. These studies used a new method to show that the
tracheal mucus glands are innervated by cholinergic efferent
nerves in ferrets. The new method is suitable for studies of
regulation of airway submucosal gland secretion. (Supported
in part by NHLBI Grants HL-06285, HL-21150 and the Cystic
Fibrosis Foundation)

THE EFFECT OF NITROGLYCERIN ON EXCITATION OF UNMYELINATED AF-
FERENT CARDIAC SYMPATHETIC NERVES DURING MYOCARDIAL ISCHEMIA.
Z.J. Bosnjak*, J.L. Seagard, and J.P. Kampine. Med. College
of Wisconsin and Wood VA Ctr., Milwaukee, WI 53193

Acute left anterior descending or left circumflex coronary
artery occlusion produced excitation of cardiac sympathetic
afferent unmyelinated fibers originating from receptors lo-
cated within the ischemic myocardium. The present study was
designed to determine the affect of direct action of nitro-
glycerin on these cardiac receptors. Six mongrel dogs were
anesthetized with sodium pentobarbital (30-40 mg/kg). Left
ventricular and systemic blood pressure, ECG, myocardial
length and afferent nerve activity were measured before, dur-
ing and after (30 sec) snare occlusion of the coronary arter-
ies, Sympathetic afferent nerve activity was recorded in
single and small multifiber preparations dissected from the
slips of the left T3 white rami communicantes. Only nerve
activity recorded from the left ventricular receptors was
selected for this study. Local intracoronary injection of
nitroglycerin (100 ug) had no effect on excitation of the
unmyelinated fibers during coronary occlusion. When systemic
blood pressure was lowered with nitroglycerin (100 ug/kg)
excitation of afferent nerve fibers was greatly reduced. It
appears that nitroglycerin has no direct effect on the af-
ferent sympathetic C fibers which are excited during coro-
nary occlusion, but inhibits the same due to a decrease in
myocardial oxygen requirements or by elimination of the sys-
tolic bulge. (Supported by NIH Grant HL 16511 and the VA).




REGIONAL BIOELECTRIC PROPERTIES AND ION FLUXES IN CANINE EFFECT OF TOTAL LUNG TIME CONSTANT ON SCALING PULMONARY

AIRWAYS. R.C. Boucher* and J.T. Gatzy* {(SPON: J.C. Parker). VARIABLES. R. L. Boyd*, M. J. ?isher. M. J. Jaeger, and
University of North Carolina, Chapel Hil1l, N.C., 27514, C._Tu*. Departments of Pediatrics, Physiology, and Pharma-
Our in vivo measurements of transmural bioelectric poten- cology and Therapeutics, University Of Florida, Gainesville,
tial differences (PD) and analyses of surface liquid have sug- FL 32601
gested regional differences in electrolyte permeability and In a lung model of two parallel compartments, diffe;—
transport in canine airways. These possibilities were ex- ences in the compartmental compliances (Cy # Cp) and resis-
plored in vitro, Paired preparations of epithelia from canine tances (R; # Ry) lead to frequency dependence of compliance
trachea (T), main stem bronchi (MS) and ~7 mm (4-6th genera- and frequency dependence of phase difference (PD) between
tion) bronchi (B) were mounted in Ussing chambers with an mean alveolar pressure and flow rate at the mouth (Otls_et
aperture of .53 cm?, PD and short circuit current (Isc) were al., J. Appl. Physiol. 8: 427-443, 1956 and Jaeger, Klin.
recorded, conductance (G) calculated, and 22Na, “2K and 36C1 Wsch. 46: 1156-1162, 1968). We used equations for effective
fluxes (J) were measured under short circuit conditions. compliance (Ce) and PD to determine the effect of the total
The means for tissues from 11 dogs were: lung time constant [Ty = (C; + C,)/.(1/Ry + 1/Ry)] on these
Jnet Tumen (M)Zserosa (S) pulmonary variables. For a given set of C;/C, and Ry/R,
PD Isc G (ueq/cm2hr) ratios we conclude the following: 1) the.frequency (f) at
(mV) (uamp/cm2) (mS/cm2) Nat c1- Kt which a particular Ce [expressed as a ratio of Ce at f = 0
T 35.3 76 2.07 1.0 M»S 1,70 SsM .016 MsS (Ce/Co) ) or PD occurs is inversely proportional to Tp; 2) the
MS  13.4 74 5.78 .87 S 1.25 SsM .004 S minimal value of Ce/C, is the same for all values of Tp; 3)
B 8.9 60 7.15 1.64 WS .09 S-M .028 SoM the maximal value of PD is the same for all values of TI.-'; and
The sum of the partial ionic conductances (Jpassive) for Na* 4) the product of Ty, and f at a particular Ce/Co or PD is
and C1- approximated G in all preparations. The net flow of constant. These conclusions suggest that both frequency
NaCl equalled Igc of T and MS but accounted for 75% of Isc of dependence of Ce/Cq, and frequency dependence of PD become
B, suggesting active translocation of an unidentified ion(s). comparable between lungs with different Tp values if the fre-
We conclude that whereas the trachea may be described as a quencies are multiplied by Ty, and thus provide a basis for
Tow G epithelia with a small net ion secretion, canine bron- comparison of animals of different sizes. (Supported by
chi are characterized by greater G, K secretion and, prob- NIH TR 05979 and the Parker B. Francis Foundation.)

ably, active NaCl reabsorption. (Support: HL16674 and HL22924.)

COMPARISON OF SUBCUTANEOUS TRANSCAPILLARY STARLING EARLY CARDIOVASCULAR RESPONSES CHARACTERISTIC OF SURVIVAL IN
FORCES IN GUINEA-PIG FETUS AND MOTHER. Robert A. Brace ENDOTOXIN SHOCK. D.J. Brackett*, M.F. Wilson, G.L. White¥,
Depts. of Physiology and Perinatal Biology, Loma Linda University, and L.B. Hinshaw. Veterans Administration Medical Center and
Loma Linda, CA 92350 Depts. of Medicine and Physiology, OUHSC, Oklahoma City,
This study was designed to determine each of the 4 transcapil- Oklahoma 73104
lary Starling forces in subcutaneous tissue of the near-term guinea- Cardiovascular responses were examined in early stages of
pig fetus and to compare these forces with those in the mother. shock from slow endotoxin infusion into 11 closed chest, an-
Plasma colloid osmotic pressure (TTp) was measured by placing a esthetized dogs to search for distinguishing characteristics
plasma sample on an osmometer fitted with a membrane which relating to survival. Methylprednisolone was used to in-
restricted protein movement (Amicon UM-10). Interstitial fluid crease survival., No differences existed between 6 survivors
pressure (Pif) was measured by placing a subcutaneous tissue sample (S) and 5 non-survivors (NS) during the six hour observation
on an osmometer fitted with a membrane which did not restrict period in hematocrit, leukocyte count, and blood glucose.
protein movement. Interstitial fluid colloid osmotic pressure (TTif) Cardiac output, blood pressure, minute work, stroke work,
was determined from the difference in absorption pressures of the stroke volume, (+) and (-) dP/dt decreased abruptly in NS,
subcutaneous tissue recorded on the above two osmometers. The remained depressed for two hours, then rose to a plateau.
average effective capillary pressure (Pc) was then calculated from Each parameter was lower in NS than S after one hour. The
the other 3 measured Starling forces by assuming the net pressure response in S was a gentle decline in the first two hours to
drop across the capillary membrane was negligible. The results (in near the plateau levels observed for the remaining four
mmHg) are as follows: hours. Heart rate did not change for either group in the
e Pe TTif Pif first two hours, but did increase in NS in the remainder of
the observation period, Positive dP/dt in S remained at the
fetus 14.0 7.0 5.2 1.8 p;ateau level, while it returned to contr-ol.levgl in NS dgs-
mother 12.6 81 2.5 2.1 pite decreased preload and afterload. Respiration rate did

not change in S but increased after 30 minutes and climbed

when comparing the fetus and mother, only the difference in77p and ! dui‘ing the entire g hours ig ﬁS'NST?;‘: dgt::g:a]t::gscgg ‘?i‘?:is-
TTif are significant. The near term guinea-pig fetus appears different cular response in S compared to ic initl

from other mammals because 7Tp is normally higher in the mother withdrawal of circulating blood volume and/or greater early
than fetus. cardiac compensation to maintain tissue perfusion.

HIGH PRESSURE INHIBITION OF ADH RESPONSE IN TOAD BLADDER. LACTATE ABSORPTION IN PROXIMAL TUBULE. Paul H.
Robert J. Brady*, Daniel H. Pope* and Robert H. Parsons, Brand and R. Stansbury*, Medical College of Ohio, Toledo,
Department of Biology, Rensselaer Polytechnic Institute, Ohio, 43699.
Troy, N.Y. 12181 Lactate is absorbed in the proximal tubule. A proposed

There have been numerous studies done in an attempt to mechanism invqlves passive luminal gntry of lactate into thg
elucidate the molecular events which are responsible for the cell, conversion to glucose, and exit of glucose at the anti-
biological effects of vasopressin (ADH). What physical or luminal border. To test.thls hypothesis, and to develop a
chemical changes in the membrane ultimately result in an system for study of proximal tubular lactate transport, we
increase in water permeability are not well understood. One perfused individual proximal tubules from Thamnophis (Garter
possibility that has been studied recently, using pharma- snake) kidney in vitro. In the same tubule, the
cological agents, is that vasopressin induces changes in undirectional fluxes of lactate from lumen to bath (Jlb lact)
microfilaments or microtubules which in turn cause a change and from bath to lumen (Jbl lact) were measured at 25° and
in the membrane osmotic permeability. This study makes use 5° C using Ul4C-L(+) lactate, [lactate] = 1 mM. In both
of a technique, high hydrostatic pressure, which has been proximal proximal (PP)'and_ﬁlstal pr9x1m§1 (DP) segments,
very useful in studying the role of microtubules in other Jlb lact > Jbl lact, with X flux ratios in DP = 3.11 + 1.89,
cellular processes (mitolic spindle, ameboid movement, etc.). n =7, and in PP = 3.06 + 0.661, ns 5. Net fluflwas similar
Pressure, 8,000 psi., causes a rapid inhibition (80-100%), in DP and PP and was ~ 1.60 X 10-12 M-min"" -mn"", Both
when applied for 10 minutes simultaneously with the addition J1b lact and Jbl lact were markedly decreased at 5°. To test
of ADH (20 mU/m1), of the hydroosmotic response in toad for metabolic conversion of lactate during absorp;ion,
bladder. Upon release of the pressure there is a recovery to J1b lact was measured in 10 DP and the amount of 4C lost
50% inhibition at 30 min. after ADH stimulation. Pressure from the lumen was compared to the amount found in the bath.
applied for 10 min. just prior to ADH stimulation results in Also, aliquots of bath were assayed fgﬁ lactate by thin layer
a 25% inhibition at 30 min. Pressure applied for 10 min. chromatography (TLC). The amount of *4C found in the bath
20 minutes before ADH stimulation (10 min. recovery) has no was 93.1 + 14.3% of the amount lost from the lumen, and by
effect. Thus, the response of toad bladder to ADH shows a thoza:igi %h2fﬁzznéa;;:t;iox?;aiozﬁéziz t?:ztgzzlggves

sCt. IhusS, e abs )
;;glgslgt;gislzzszgg.a rapid recovery when exposed to againgt an eleE€?3EﬁgﬁIEhl gradient, and does not undergo

significant metabolic conversion.
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Morphology and blood flow patterns of the avian renal portal
system (RPS) Eldon J. Braun, Gary L. Anderson*, and Robert F.
Wideman*. Dept. of Physiol, Coll Med, U of Ariz, Tucson, AZ
85724

The peritubular surfaces of the nephrons within the avian
kidney are perfused by blood from two sources: 1) efferent
glomerular blood, and 2) afferent venous blood (RPS). However
several points remain unclear concerning the nature of this
dual perfusion. To clarify these perfusion patterns, gelatin
casts were made of the efferent venous, afferent venous (RPS)
and tubular systems of domestic fowl kidneys. The following
pattern became apparent. The small nephrons (reptilian type;
RT) near the surface of the kidney are arranged in a radiat-
ing pattern about a central core, the central vein (CV). The
periphery of these cylinders are marked by the interlobular
renal portal vessels (IRPV). These vessels give off right
angle branches which run parallel to the renal tubules and
eventually empty into the CV. These branches are sinus like
in nature. An individual RT nephron spans the space between
the CV and IRPV. Intralobular arteries (IA) run parallel to
the CV and IRPV at a point equidistant between the CV and
IRPV. Afferent arterioles branch at right angles from the IA.
The efferent arterioles (EA), without branching, course to-
ward the IRPV and enter the RP capillaries. In this arrange-
ment only the early portion of the PT is bathed by EA blood.
The remainder of the nephron is bathed by a mixture of EA
and RP blood as this blcod flows from the periphery of the
cylinder to the CV. NIH AM 16290 NSF 77-04958

QUANTITATIVE ANALYSIS OF AGE CHANGES IN SHORT-TERM MEMORY,
NEURON POPULATIONS, SYNAPTIC JUNCTIONS AND ASTROGLIAL PRO-
CESSES IN THE HIPPOCAMPUS OF THE RHESUS MONKEY. K.R. Brizzee,
C. A. Knox*, S. K. Jirge*, R. T. Bartus*, and J. M. Ordy,
Delta Regional Primate Center and Departments of Anatomy and
Neurosurgery, Tulane University, Covington and N.O., La.
Five young adult and 5 old rhesus monkeys were compared
on short-term memory in a delayed response task. The aged
monkeys were significantly inferior in short-term memory in
delayed response performance at 15 and 30 second delay inter-
vals. In another group of 3 young adult and 3 old rhesus
monkeys the mediolateral width of the CA-1 zone (Sommer's
sector), as observed in toluidine blue-stained transverse
sections of Epon-imbedded hippocampal tissues was smaller in
old than in young adult animals, but the difference was not
statistically significant. However, the mean depth of the
lamina pyramidale in the CA-1 zone was significantly less
(p<.05) in old than in the young adult specimens. The mean
number of pyramidale neurons per 55um segment of the lamina
pyramidale in the CA-1 zone was significantly less (p<.01)
while the number of glial cells was significantly greater
(p<.05) in the old than in the young adult animals. The
numerical density of synaptic junctions in the stratum ra-
diatum decreased by 25% and the volume density of astroglial
processes increased by 567% in 3 old as compared with 2
young adult subjects. (Supported in part by NIH RR-00164-
16 and by a grant from the Lederle American Cyanamid Corp.)

EFFECT OF PHYSICAL TRAINING IN COOL AND HOT ENVIRONMENTS ON
+G, ACCELERATION TOLERANCE IN WOMEN. P. J. Brock*, D.
Sciaraffa*, and J. E. Greenleaf. NASA, Ames Research Center,
Moffett Field, CA 94035.

To investigate the hypothesis that isotonic exercise
training may decrease acceleration tolerance, 15 women
(21-41 yr) were divided into 3 groups; a group (EH) who ex-
ercised in the heat (40.6°C, 42% rh) for 2 hr/d for 8 consec-
utive days at 52% of their maximal 0, uptake (V0O, max), and
2 groups in a cool environment (18.7°C, 48% rh); one (EC)
exercised for 2 hr/d for 8 days at 55% VO, max, and the
third was a sedentary, control group (CC). During the train-
ing periods the X (+SE) VO, max increased from 3.01 + 0.16
to 3.25 + 0.14 (+8%, NS) and terminal heart rate decreased
from 167 + 8 to 140 + 7 b/min (-16%, P<0.05) in the EH group;
in the EC group V0, max decreased from 2.58 + 0.19 to 2.33 +
0.12 L/min (-10%, P<0.05) and heart rate decreased from
145 + 8 to 128 + 6 b/min (-12%, P<0.05). In spite of these
training effects, acceleration tolerance (seconds at 0.5
G/min to greyout) was unchanged in all 3 groups: EH was 392
to 381 sec (NS), EC was 376 to 398 sec (NS), and CC was 410
to 373 sec (NS). It is concluded that 8 days of moderately
hard isotonic exercise training in cool or hot environments
has no significant effect upon tolerance to +G, acceleration
at 0.5 G/min.
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EFFECT OF ATROPINE ON RESPIRATORY HEAT LOSS (RHL) IN
ASTHMATICS. Frank J. Breslin*, E.R. McFadden, Jr., R.H.
Ingram, Jr., E. Chandler Deal, Jr.* Peter Bent Brigham
Hospital and Harvard Medical School, Boston, MA 02115,

Recent evidence demonstrates that the stimulus for post-
exertional airway obstruction in asthmatics is airway cool-
ing. Previously, we have observed that although atropine
does not alter the magnitude of the response to exercise
while breathing cold air, it does cause the predominant site
of obstruction to move into the lung periphery. These ob-
servations have led us to speculate that this drug might,
through mucosal drying, impair the heat exchanging capacity
of large airways thus allowing deeper penetration of poorly
conditioned air. As a first step in testing this hypothesis
we measured RHL and retrotracheal and retrocardiac esopha-
geal temperatures in 8 asthmatic subjects while they per-
formed eucapnic hyperventilation with cold air both before
and after the inhalation of 6 mg of atropine. We also re-
corded multiple aspects of pulmonary mechanics before and 5
minutes after each challenge. Significant and equivalent
alrway obstruction developed with and whthout atropine (con-
trol AFEVi=1.0%0.2 L SEM; post atropine=0.9+0.3 L). Despite
similar obstruction, RHL was 17.1% greater and retrotrache-
al temperature fell 16% more after atropine. These data show
that atropine increases RHL and both the rate and magnitude
of airway cooling. Further they suggest to us that this
agent shifts the overall airway response to RHL in addition
to changing the distribution of bronchial obstruetion.

PULMONARY EDEMA IN DOGS AFTER METHOXYFLURANE ANESTHESIA &
RAPID INTRAVENOUS MANNITOL INFUSION. K. A. Brock* and J. C.
Thurmon*, Dept: Veterinary Clinical Medicine, University of
ITTinois, Urbana, IL  61801. (SPON: W. C. Wagner)

Mannitol 20% was infused into 8 healthy Methoxyflurane-
anesthetized dogs (5 with IPPB, 3 spontaneously breathing) @
2.2 gm/kg. Previous clinical experience of pulmonary edema
after this combination suggested the possibility of decreased
left ventricular (LV) performance, compared with the in-
creased intravascular volume from the osmotic effect of

Mannitol. The parameters measured in this study were:
Pulmonary PA Central Aortic Cardiac
Artery (PA) Wedge Venous Pres-  Index
Pressure  Pressure Pressure sure (litres/
(torr) (torr) (torr)  (torr) min/kg)
Control 14.0/7.5 6.75/4.5 3.0/-1.0 112/79 0.13
End Ir]fusion 15.6/8.2 6.85/4.5 4.7/1.4 121/74 0.19
90 minutes 44 3/5.5 5.9/4.25 2.96/-0.5 95/60  0.08

post infusion
Six dogs had pulmonary edema of varying degrees, evident on
histopathological examination; the edema fluid had low or no
protein content. The LV dP/dt values did not alter signifi-
cantly during this study, sugﬂﬁéting that inotropic state of
the myocardium probably did not change. These observations
suggest that under these conditions, pulmonary edema may occur
despite unaltered or enhanced LV function, thus indicating it
to be noncardiogenic edema associated with minimal or no change
in pulmonary microvascular permeability.

ELEVATED PLASMA VASOPRESSIN AFTER CHRONIC INTRACEREBRO-
VENTRICULAR (ICV) INFUSION OF ANGIOTENSIN II. T. A. Brock*,
P.C. Jobe* and J.N. Diana, Depts. of Physiology and Pharma-

cology, L.S.U. Medical Center, Shreveport, LA 71130.

The increase in blood pressure (BP) in rats in response
to ICV injections of angiotensin II (A-II) is known to be
partially mediated by the release of vasopressin (ADH). In
the present experiments we have studied the possibility that
chronic ICV infusion of A-II may elevate plasma ADH levels
and increase BP. Rats were implanted with chronic ICV
cannulae attached to an Alzet osmotic minipump and infused
with 6ug/hr of A-II for a period of 2 weeks. Water con-
sumption in the A-II infused rats increased to a peak within
the first 24-72 hrs in all rats and then declined but re-
mained significantly elevated throughout the 2 week period.
Urine output rose and fell concommitantly with water intake.
After 2 weeks of ICV A-II infusion, rats exhibited a sig-
nificant increase in BP (126+4, 174+7mmHg) whereas ICV sal-
ine infused rats showed no increase in BP (125¢3, 127+3mmHg)
Plasma ADH levels were increased approximately 5 fold in
the A-II infused group (8.6%1.4 pg/ml) when compared to the
saline infused group (1.8+0.5 pg/ml). Plasma Nat and K*
Jevels remained unchanged between groups. The data suggest
that an increase in plasma ADH levels may play an important
role in elevating blood pressure in this form of hyper-
tension.



IN VIVO MEASUREMENTS OF TRACHEAL BIOELECTRIC POTENTIAL DIFFER-
ENCES IN NORMAL HUMAN SUBJECTS. P. Bromberg, W. Buntin,* J.
Gatzy,* R. Boucher.* The University of North Carolina School
of Medicine, Chapel Hi11, NC 27514,

Transmural bioelectric potential differences (PD) reflect
active and passive ion permeabilities of respiratory epithe-
Tia. In vitro tracheal PD values reported for animal species
range from 6 mV (rat) to 30 mV (dog), Tumen negative, and in
vivo PD measurements in intubated, anesthetized dogs were si-
milar to the in vitro results. No human studies have been
reported. Healthy subjects, mean age 28 years, who required
anesthesia and endotracheal intubation for diagnostic or the-
rapeutic procedures were studied. The subjects denied symp-
toms of respiratory disease, cigarette smoking or medication
use. To measure tracheal PD, a fluid-filled polyethylene
bridge catheter, continuously perfused (0.4 ml/min) with
Ringers was placed on the tracheal surface via the endotra-
cheal tube. A reference electrode (19 gauge butterfly needle
filled with Ringer-4% agar) was inserted subcutaneously. Each
bridge was connected via paired calomel half cells to a volt-
meter and PD recorded on a strip chart. Mean tracheal PD in
18 subjects was 32 mV +4.4 S.D., lumen negative. No signifi-
cant differences in PD were observed between male (-31 mV)
and female (-32 mV) subjects. We conclude that human tra-
cheal PD can be readily measured with a fluid-filled bridge
and within the spectrum of reported mammalian values, tra-
cheal PD's in normal adults are comparatively high.

THE EFFECT OF BOVINE SERUM ALBUMIN ON THE RELEASE OF RENIN IN
THE ISOLATED PERFUSED RAT KIDNEY. Mamie E. Brown* and

Joseph B. Myers. Department of Biology, Atlanta University,
Atlanta, GA 30314.

Plasma renin activity (PRA) was measured in rats in which
the perfusate contained all of the components found in Krebs-
Henseleit solution except bovine serum albumin (BSA). The
purpose, therefore, of this experiment was to determine the
influence of BSA on the isolated perfused rat kidney system
at a relatively high perfusion pressure. Rats were anesthe-
tized with sodium pentobarbital (Nembutal, 30mg/kg) and the
abdominal aorta was cannulated at the iliac bifurcation. All
secondary arteries were ligated distal to the renal artery
after which the right kidney was removed. At a constant per—
fusion pressure of 150 mmHg perfusate samples were collected
at 15, 30, 60 and 90 min. intervals. PRA values averaged
11.3, 17.2, 20.4 and 2.6 ng/ml/hr respectively. Kidneys from
normotensive rats in which the BSA concentration in the per-
fusate was 7g/100ml and the perfusion pressure at 110mmHg,
PRA values plateaued at 43.3 ng/ml/hr. Our preliminary
results suggest that BSA in perfused kidneys removed from
normotensive rats plays a major role in renin release. 1In as
much as when BSA is absent from the perfusion medium renin
activity is significantly reduced. These findings indicate
that plasma protein concentration at the glomerular level by
some mechanism affects the translocation of important ionms,
most likely Catt. (Supported by the NIH-MBS Project, Grant
No. RR 8006-4).

EFFECTS OF APOMORPHINE AND PIMOZIDE INJECTED INTO THE SUB-
STANTIA NIGRA OF RATS. S.J. Brown*, F. Mora and C.V.
Gisolfi. Univ. of Iowa, Iowa City, Iowa 52242.
Eleven male Sprague-Dawley rats (275-325 g) were stereo-
taxically implanted above the substantia nigra (SN) with 23-
gauge stainless steel guide tubes. Injections of apomorphine
(APO), pimozide, or 0.9% saline were made bilaterally in 1.0u
volumes using a Harvard infusion pump. Colonic (Tc) and tail-
s«in (Ts) temperatures were monitored every 5 min. A dose-
dependent decline in Tc was observed within 14+1.71 (M+S.E.)
min after injecting APO. Maximal changes in Tc were (M#S.E.):
APO Dose 2.5ug 5.0ug 10.0pg 20.0ug
ATc -0.34+.02* -0.53+.05% -1.21+.12% -1,04+.04%
*Significantly (p<.50) different from saline controls.
Tc responses to all doses differed from each other (p<.05)
except between 10 and 20ug. Although a dose-dependent change
in Ts was not observed, in 7 of 1l animals Ts rose 1.54+.24°C
within the first 10 min after injecting APO (10ug). Corres-
ponding changes in Tc and Ts after injecting saline were
+0.33+.08 and +0.27+4.34°C, respectively. Systemic pretreat-
ment with pimozide (0.5 mg/kg, i.p.) 2-hrs prior to the cen-
tral injection of APO (10ug) blocked the hypothermia. Tc fell
only 0.18+.11°C. Pimozide (0.5ug) injected into the SN also
blocked the effects of APO (10ug) injected 20-min later. Tc
fell only 0.28+.13°C. These results suggest that dopamine
receptors are located in the SN and may play arole in thermo-
regulation.
(Supported by ONR Contract N00014-74-C-0597).
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.pathway is frequency-dependent:

RENIN SECRETION DURING CAROTID SINUS NERVE STIMULATION AND
HEMORRHAGE IN DOGS. K. Bridget Brosnihan, Cleveland Clinic
Research Division, Cleveland, Ohio 44106.

To clarify the role of the sympathetic nervous system in
reflex regulation of renin release, a combination of stimuli
which alternately reduce and increase reflex sympathetic
tone was assessed in relation to renin release. Electrical
stimulation of the carotid sinus nerve (CSN) and hemorrhage
(H) were applied to a-chloralose-anesthetized dogs which had
been previously sodium depleted. Under the two conditions
mean arterial pressure (MAP) was reduced similarly (59 + 7
mm Hg vs 61 + 8 mm Hg, CSN vs H) to insure that the intra-
renal baroreceptor would be stimulated in comparable fashion.
CSN stimulation alone did not influence renal blood flow
(RBF), reflecting the small contribution of tonic renal
vasomotor tone. Therefore the elevated renal vein plasma
renin activity (PRA)(33.13 + 5.37 to 55.23 * 10.35 ng/ml,

p < 0.05) during CSN stimulation must reflect stimulation of
the intrarenal baroreceptor. For the same decrease in MAP,
H significantly reduced RBF (167.5 + 20.2 ml/min to 101 #
24.8 ml1/min), and renal vein PRA was more markedly increased
(45.8 + 9.1 to 93.7 + 13.3 ng/ml, p < 0.05). The 32% in-
crease in PRA in H over that found with CSN stimulation re-
flects the contribution of the sympathetic nervous system,
whereas 68% of PRA can be attributed to intrarenal barore-
ceptor stimulation. (Supported in part by a grant from
American Heart Association, Northeast Ohio affiliate).

TIME COURSE OF PERIPHERAL HETEROTHERMY IN A HOMEOTHERM.

R. Brown* and J.G. Baust. Dept. of Biology, U. of Houston,
Houston, TX. 77004.

The intensity of the peripheral heterothermic response was
monitored in adult Sprague - Dawley rats during cold acclima-
tion. Subcutaneous temperature gradients were simultaneously
recorded in a chilled hind 1imb and the contralateral control
limb after acclimation to 5° % 1°C for periods up to 28 days.
Control animals responded to the cooling regimen (25 to 0°C
at 0.5°C/min) in a "poikilothermic" manner indicating local
cold induced vasoconstriction (CIVC). Civc was released when
tissue temperatures reached 21.7° * 3.8°C whereupon non-
patterned 1imb temperature fluctuations occured. Limb tem-
perature fluctuations occurred synchronously in the contra-
lateral control limb despite its elevated temperature. After
21 days of 5°C exposure, limb exposure to 0°C resulted in a
2-5°C drop in tissue temperature. The results indicate a
decrease in the intensity of heterothermy indicative of an
earlier onset of cold induced vasodilation (CIVD) and in-
creased resistence to tissue cooling with increasing acclima-
tion time. Evidence for a central component of the hunting
response is also provided. Cold acclimation is accomplished
in 19 - 21 days for this species according to these criteria.
(Supported by NR 207-116).

CENTRAL CHEMICAL DRIVE AND REFLEX INFLUENCES ON PHRENIC
ACTIVITY AFTER HIGH IPSILATERAL CERVICAL HEMISECTION.

E. Bruce*, C.V. Euler*, and S. Yamashiro, Karolinska Instit.,
Stockholm, Sweden (Spon: M. Goldman)

Central respiratory drive related excitation reaches
each phrenic motor nucleus by two pathways: 1) by monosynap-
tic, ipsilateral descending tracts; 2) by unidentified con-
tralateral tracts which are said to contribute to diaphragm
excitation only at high respiratory drive ("crossed phrenic"
phenomenon). We have studied the characteristics of the
latter pathway under a variety of chemical and reflex drives.
Eight chloralase anesthetized and paralyzed cats were venti-
lated by a phrenic~driven respirator. The spinal cord was
hemisected transversely at C or C3. Ipsilateral to the
hemisection phrenic C. activity showed two phases, a slow
rate of increase early in inspiration and a much greater rate
of increase later in inspiration. As PCO, increased, the
onset of the second phase came earlier in inspiration. At
resting end-tidal PCO, some phrenic units were active early
in inspiration. At high PCOZ ipsilateral phrenic activity
at end-inspiration was about 25% of that before hemisection.
Two observations suggest that transmission in the crossing
1) the 70-110 Hz oscil-
lations in phrenic nerve discharge disappear ipsilaterally
after cervical hemisection; 2) rapid transient excitations
due to vagal stimulation or augmented breaths are more at-
tenuated ipsilaterally, relative to contralateral responses,
than is the slow rhythmic respiratory activity.




COMPARISON OF THE RESPONSE OF THYROTROPIN-RELEASING HORMONE
(TRH) AND A DEAMIDATED METABOLITE (TRA) ON ANTRAL MOTILITY
IN VITRO.
Department of Physiology, Univ. Texas HIth. Sci. Ctr.,
Southwestern Med. Sch., Dallas, Texas 75235

TRH has been shown to mfluence gastrointestinal (GI)
function in vitro and in vivo. The detection of TRH in GI
tissue suggests a possible physiological role in GI function

(Morley et al., Biochem. Biophy. Res. Commun. 79: 314, 1977).

A recent report from our laboratory indicates that TRH stim-
ulates antral tissue in vitro through a histaminergic path-
way (Gastroenterology 76: 908, 1979). In support of a
TRH-histaminergic interaction, we report here that the res-
ponse of antral tissue in vitro challenged with the deam-
idated free acid of TRH (pyro-Glu-His-Pro-OH) (TRA) is not
significantly different from antral tissue response in -8
vitro challenged with TRH over a concentration range of 10

to 10 -5 M (P>.05). These data suggest that the active site
on the TRH molecule is common to both TRH and TRA. This
excludes the TRH amide group which is required for TRH
activity on the pituitary. (Supported in part by NIH
Grants AM 21657 and AM 21163).

CEREBRAL METABOLIC STATE DURING SEVERE HYPOGLYCEMIA AND
RECOVERY. R.M. Bryan and F.F. Jobsis. Dept. of Physiology
Duke Medicat Center, Durham, N.C. 27710.

The cerebral metabolic state was studied during insulin
induced hypoglycemia and recovery in cats anesthetized with
nitrous oxide. Changes in the redox states of nicotinamide
adenine dinucleotide (NAD) and cytochrome a,ay (cyt a,a3)
were monitored separately in the exposed left cortex using
microflourometry and reflectance spectrophotometry
respectively. In other experiments changes in cyt a,aj3 were
monitored directly through the skull by infrared spectro-
photometry. EEG was simultaneously recorded from the right
hemisphere. After insulin injections blood glucose fell
from 3.82 ymoles/ml ¥ 0.16 SEM (n=6) to 0.44 umoles/ml T
0.10 SEM (n=6) in 4 hours and was accompanied by an
oxidation of NADH.
fell below 0.35 umoles/ml * 0.01 SEM (n=5). Upon
intravenous glucose infusion a re-reduction of the NAD
occured within 10-20 seconds and showed saturation kinetics.
When blood glucose reached 1.74 moles/ml 0.09 SEM (n=5)

the re-reduction was complete. The redox state of cyt a,a3
did not change during either the onset of severe
hypoglycemia or the recovery after glucose infusion. We
conclude that glucose deprivation in the cerebral cortex
can be detected at the substrate end of the respiratory
chain (NAD) when blood glucose falls below a critical level
but not at the terminal oxidase (cyt a,a3) step of the
respiratory chain.

EFFECTS OF AUTONOMIC BLOCKADE ON RESTING AND EXER-
CISING HEART RATE IN HIGH-ALTITUDE AND SEA-LEVEL RES-
IDENTS. R.L.Burse, J. T. Maher, L. H. Hartley, J. C. Cruz and
R. F. Grover. U.S. Army Res. Inst. of Envir. Med., Natick, MA,
01760; Harvard Med. Sch., Boston, MA 02215; and Univ. of Colo.
Med. Ctr., Denver, CO 80220.

HR was measured at rest and during 2 levels of bicycle exercise
[light (LE) = 40% VO, max; moderate (ME) =~ 60% VO. max] in 7
sea-level residents (S?.R) at SL (150 m) and in 6 high-aftitude resi-
dents (HAR) at HA (#1350 m) before and after i.v. atropine blpck-
ade (AB, 0.03 mg-kg™ ), propranolol blockade (PB, 0.15 mgkg ") or
combined bllockade (CB, atroplne 0.04 mgekg " plus propranolol
0.20 mgekg ') on separate days in a counterbalanced design. With
AB, HR rose in both groups (p<0.001), significantly more so (32%) in
HAR than SLR durmg rest but not exercise. Extent of rise dimin-
ished with exercise intensity: rate = 0.4 beatemin™" per % vo
max. With PB, HR was significantly below control values for bot%
groups during rest (p<0.01), LE and ME (p<0.001). Extent of dcre-
ment increased with exercise intensity: rate = 0.3 beatmin™" per

max. With CB, resting HR rose equally in both groups;
contro? HR averaged 27% less than "intrinsic" HR. Resting sympa-
thetic tone averaged 7% of intrinsic HR in HAR and 10% in SLR;
parasympathetic tone was 57% and 39%, respectively. With CB,
HR fell nearly to control values during LE and 6-10% below control
during ME for HAR and SLR. We conclude that previously reported
lower resting and exercise HR in HAR result from their greater
parasympathetic tone, which is maximal at rest.

Larry A. Bruce, Faiz M. Behsudi and C.P. Fawcett*.

EEG became isoelectric when blood glucose
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DIETHYL MALEATE AND/OR OZONE (10 ppm) REDUCE VENTILATION BY
60-80% IN AWAKE MICE. M.C. Bruce, E.N. Bruce, D.E. Leith,

and S.D. Murphy. Harvard Sch. of Publ. Health, Boston, MA

02115.

Diethyl maleate (DEM, 0.5-1.0 g/kg i.p. in propylene
glycol) protects mice against lethal concentrations of
ozone (Bruce, M.C., and S.D. Murphy, Toxicol. and Appl.
Pharmacol. 41: 184, 1977). By itself, DEM also reduces
rectal temperature by as much as 10°9C, oxygen consumption
by 50-60%, and lung ventilation (Vg) by 60-70%. Thus one
possible mechanism for its protective effect is a decrease
in the inhaled dose of ozone. We tested this possibility
by measuring OE during air breathing and during ozone expo-
sure (10 ppm) in awake mice pretreated with DEM‘in pro=~
pylene glycol or with propylene glycol alone. VE was re-
duced to 20% of control during ozone exposure in both
groups. We conclude that the protective effect of DEM
against pulmonary edema and death is not due to a decrease
in the inhaled dose of ozone. The mechanism(s) for the
profound decreases in metabolism are unknown. (Supported in
part by: NIEHS Center Grant ES 00002.)

THE EFFECTS OF SHORT VS LONG TERM PSYCHOLOGICAL STRESS ON THE
BLOOD PRESSURE OF RATS. R.A. Buchholz,* J.E, Lawler,* and
G.F. Barker,* (SPON: K.J. Kant) University of Tennessee
Knoxville, TN 37916.)

Twenty-four rats were assigned to 3 groups of 8 rats
each: experimental, or E (animal required to make a response
to avoid electric shock); yoked, or Y (animal receives same
shock as given to E); and non-shock restraint control, or C.
Animals were studied 3% hrs/day for 3 wks. Weekly measure-
ments of SBP via tail cuff, taken a minimum of 2 hrs follow-
ing stress, revealed no significant differences between
groups. Another group of 24 animals was studied exectly as
those above, except that they were studied an additional 8
wks with modified stress contingencies. SBP increased in all
groups across study, but rose significantly more in E and Y
groups than in C. In addition, a chi-square analysis (p<.05)
revealed that significantly more SBP readings in E and Y ani-
mals (34% and 38%, respectively) were greater than 150 than
in C animals (13%). Direct monitoring of arterial blood
pressure via indwelling catheters revealed significant in-
creases in SBP during and immediately following stress ses-
sions in both E and Y, but not C, subjects. It appears that
reducing the opportinity to cope effectively with stress
elevates SBP not only during the stress itself, but at least
for a 2 hr period afterward. The stress procedure produces
a significant increase in the incidence of SBP readings in
the "hypertensive" range. (Supported by Am Heart Assn and
NIH HL 19680.)

DIFFERENTIAL REGULATION OF ADRENERGIC RECEPTORS IN SUB-
MAXILLARY GLANDS FROM CHRONICALLY RESERPINIZED RATS, David B.
Bylund*and J. Ricardo Martinez, Depts. Pharmacology and
Child Health, Univ. Missouri, Columbia, MO 65212.

The chronically reserpinized rat appears to be a useful
animal model for diseases such as cystic fibrosis which may
involve abnormalities in the autonomic regulation of exo-
crine gland secretions. Using the radioligand receptor
binding technique, we stud1ed g-adrenergic (3H- déhydroalpren—
olol),a,-adrenergic ( 3H- WB4101), % adrenergic (“H-cloni-
dine) aﬁd muscarinic cholinergic (°H-quinuclidinyl benzilate)
receptor binding in submaxillary gland membranes. The B-
adrenergic receptors in submaxillary gland are all of the 8-
subtype, while both subtypes of a-adrenergic receptors are
present, although a.-receptor binding predominates. After 7
daily doses of reserpine (0.5 mg/kg, i.p.) B,-adrenergic and
az-adrenergic receptor binding increased marﬁedly, -binding
increased moderately, and muscarinic binding was uncﬁanged.
The increased binding is due to an increase in the apparent
number of receptors (B )(81,211110% of control; a,,156%6%
of control) with no change in affinity of the recep%or for
various ligands. These increases in adrenergic receptor
levels may play an important role in the altered responsive-
ness of these exocrine glands to secretagogues and in the
secretion of abnormal saliva both in the proposed animal
model and in the human disease. Supported by NIH Grant
AM18150 and NSF Grant BNS 7824715.




SPROUTING OF ACTIVE NERVE TERMINALS IN PARTIALLY INACTIVE
MUSCLE. J.H. Caldwell* and R.R. Ribchester* (Spon.W.J.Betz)
Univ. of Colorado Med. Sch., Denver, CO 80262, U.S.A.

Experiments were done to investigate the role of muscle
fiber inactivity in stimulating motor nerve sprouting. The
medial and lateral plantar nerves in the hind foot of rats
were blocked with tetrodotoxin. Certain specific muscles re-
mained partially active due to additional innervation by Fhe
sural nerve. Other muscles in the same foot received their
entire innervation from the plantar nerves and thus were
totally inactive. In partially inactive muscles, the active
terminals were stained selectively. Sprouting of blocked and
active terminals took place (about 35% of the terminals haq
sprouts) and the sprouts were of comparable length (12um).1n
both cases. In other experiments these muscles were partially
denervated in order to compare effects of nerve block and
nerve section; about 65% of these terminals had sprouts aqd
the sprouts averaged 24um in length. Physiological and histo-
logical observations suggested that sprouts in paralyzed
muscles, unlike those in partially denervated muscles, sel-
dom, if ever, made new synapses on neighboring muscle fibers,
even after 12-13 d of nerve block. These results indicate
that inactive muscle fibers can cause terminals on neighbor-
ing fibers to sprout perhaps by releasing a diffusible factor
and this is part of the stimulus for motor nerve sprouting
in partially denervated muscle.

THE RELATIONSHIP OF NEONATAL GONADAL STATUS, BODY WEIGHT, AND
BLOOD PRESSURE IN SPONTANEOUSLY HYPERTENSIVE RATS (SHR). L.J.
Cambotti,*® F.E. Cole,*® E.D. Frohlich, and A.A. MacPhee,* Ochs-
ner Medical Institutions and Tulane Univ., New Orleans, 70121.

Hypertension develops earlier in male than in female SHR.
This research evaluated whether steroid hormones circulating
during critical developmental periods, which direct differen-
tiation of male and female morphology and behavior, influence
sex-dependent essential hypertension. The following 4 groups
were established: males sham-operated or castrated on the day
of birth, females injected with oil or 1.25 mg testosterone
propionate (TP) on the day after birth. Beginning at 4 weeks
of age, systolic blood pressure (BP) determined by tail ple-
thysmography and body weight (BW) were recorded weekly. Mean
values for the 8 weeks are shown below.

Treatment Mean Weekly BW(g) Mean Weekly BP(mm Hg)
Sham-operated males 133 166
Neonatally castrated males 108 44
TP injected females 107 154
0il injected females 96 131

Analyses of variance for BP and BW showed that the differences
among the 4 groups and age periods were significant (p<.001).
The interaction between treatment groups and age was signifi-
cant (p<.001), reflecting a higher rate of increase of blood
pressure in control than in neonatally castrated males and
females and in TP-injected females than in control females.
The results demonstrate that perinatal gonadal hormones can
influence the development of hypertension and BW in the SHR.

ATHLETIC TRAINING AND BODY COMPOSITION AS FACTORS IN
SECONDARY AMENORRHEA. K.A. Carlberg* and M.L. Riedesel.

Questionnaires were given to 363 university students, in-
cluding 81 varsity athletes, 72 dance students, and 210 biol-
ogy students. Amenorrhea was present in 12% of the athletes,
3% of the dancers, and 2% of the biology students (p<.002).
Five of the 8 amenorrheic athletes were among the top 25%
performers (p<.0l). Interviews with 34 amenorrheic or irreg-
ularly menstruating athletes revealed that 74% considered ex-
ercise to be a contributing factor in their menstrual irregu-
larities, 68% thought psychological stress was involved, and
26% believed low body weight was important. Analysis of
exercise habits suggested that the amenorrheic athletes may
spend more time in aercbic activity than regularly or irregu-
larly menstruating athletes, but not in anaerobic, power, or
total activity; exercise intensity did not appear influential
Hydrostatic weighing of 6 athletes with 4 or fewer periods/
year and 9 regularly menstruating athletes and dancers demon-
strated that the amenorrheic/oligomenorrheic women were lower
in percent body fat (11.8 vs 16.3%, N.S.), fat weight (5.8 vs
9.3 kg, p<.025), lean body weight (43.2 vs 46.9 kg, p<.05),
total body weight (49.0 vs 56.2 kg, p<.0l), and percent ideal
body weight (91 vs 102%, p<.0l); mean heights were identical
(165.6 vs 165.1 cm). It is concluded that amenorrhea is more
common in athletes than in nonathletes, and is most common in
the best athletes. Amenorrheic/oligomenorrheic athletes are
lower in both body fat and lean body mass.
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CHANGES IN CORTICOSTERONE-BINDING ACTIVITY DURING PREGNANCY,
LACTATION AND WEANING IN INDIVIDUAL RATS. Steve Calvano*
and Robert W. Reynolds. University of California, Santa
Barbara, Santa Barbara, California 93106

Adult Sprague-Dawley rats were bled daily by tail vein
puncture beginning at mid-gestation and continuing until 14
days post-weaning. Following removal of endogenous steroids
plasma samples so obtained were assayed for corticosterone-
binding activity (CBA) by a binding site saturation assay.
According to other investigators, CBA decreases approxi-
mately 50% at parturition and remains at this level until
weaning, at which time it increases, reaching normal levels
by 4 days post-weaning. Our data reveel that CBA drops
slowly during the last 5-6 days of gestation to 55%-60% of
normal at parturition. These levels are maintained until
days 14-20 of lactation at which time CBA decreases another
10%-20%. At weaning, there is a precipitous increase in CBA
which by days 4-5 post-weaning is actually 10%-15% above
normal levels. These supranormal levels are followed by a
drop to values 10%-20% below normal before CBA returns to
control levels on days 12-14 following weaning. The results
are consistant with the hypothesis (Gala and Westphal, Endo-
crinology, 1965, 76, 1079.) that changes in CBA and free
levels of adrenal glucocorticoids may play a role in the
initiation and maintenance of lactation. (Supported by
University of California Faculty Research Grant 144 and NIMH
Training Grant MH-11342,)

AGE-RELATED ALTERATIONS IN THE HEAT-STABILITY OF MOUSE HEART
PHOSPHORYLASE. Joseph M. Capasso and Jay A. Zimmerman.
St. John's Univ., Jamaica, N.Y. 11439,

The progressive loss of adaptability of the aged myo-
cardium during stress is well documented. Cardiac glycogen,
the reserve store of energy utilized during stress, is mobil-
ized soley by the enzyme phosphorylase. Myocardial phos-
phorylase from 6-month (young) and 24-month (old) C57B1/6J
male mice was subjected to inactivation by incubation at
47,5° C for 0 - 30 minutes. Phosphorylase from the hearts
of old mice displayed an increased resistance to inactiva-
tion by heat during the initial 10 minutes at 47.5° C.
Linear regression analysis revealed that 25% of the phos-
phorylase molecules in the old heart were not only more
resistant to heat than the remainder of the population but
also 95% of the phosphorylase molecules from their younger
counterparts. Sucrose density gradient studies further re-
vealed that phosphorylase from old hearts contained approxi-
mately 40% of its total activity in a less active tetrameric
species. Young animals contained only 10 - 15% activity in
the tetrameric form. The tetramer in both age groups is
converted to the more active dimer upon initial heating and
then to the non-active monomer upon prolonged incubation at
47.5° C. These results suggest that the increased heat
stability of old phosphorylase is due to an increase in a
less active tetrameric species. This increase in the
tetrameric phosphorylase may contribute to age-related de-
creases in myocardial response to stress.

ORGANIZATION OF THE LATERAL HYPOTHALAMUS (LH) FOR CONTROL OF
ACTH IN THE CAT. Drew E. Carlson, Anne Dornhorst*, Helen
Santana*, and Donald S. Gann. The Johns Hopkins University
School of Medicine, Baltimore, Md. 21205

Regions in the ventral midbrain that project to the LH
have been implicated in the control of ACTH. To define fur-
ther those areas in the LH through which afferent signals
might pass, we stimulated electrically 188 sites in the LH of
20 cats anesthetized with chloralose-urethane. Stimulations
were monophasic pulses of DC(200uA,0.2msec,100Hz,20sec). Ven-
ous samples were drawn over 30sec at 0.5min prior to and 1.5
min post stimulation. ACTH was assayed by RIA. Areas were
defined in which stimulation led to increased, decreased, or
unchanged ACTH. At the level of the mammillary bodies(MMB),
a facilitatory area occupied the ventral portion of the med-
ial forebrain bundle(MFB). This area extended rostrally and
medially to join the medial aspect of the MFB. Continuity
with the mediobasal hypothalamus (MBH) was seen only anteriorly
in the area of the supraoptic decussations(SOD). An inhibi-
tory area occupied the dorsal extent of the MFB at the level
of the MMB. It extended rostrally and laterally around the
caudal pole of the supraoptic nucleus and then medially at the
level of the optic chiasm(0C). Previously, ACTH-facilitatory
and inhibitory areas were defined in the ventral midbrain.
The present data indicate that these areas join the MFB to
traverse the LH. Only at the level of the SOD and the OC do
these areas appear to project medially to enter the MBH.
Supported by Grants AM14952 and GM07031 from the NIH.




CEREBRAL BLOOD FLOW AND OXIDATIVE METABOLISM IN THE HYPOXIC
NEWBORN DOG. M.S. Casciotti,* M.J. Herndndez, R.C. Vannucci,
G.S. Bowman* and R.W. Brennan.* Hershey Medical Center,
Hershey, PA 17033

Hypoxia is frequently associated with neurological de-
ficits in early life; however, its effects on neonatal cere-
bral blood flow (CBF) and oxidative metabolism are unclear.
In this study we determined the effects of hypoxia on CBF
and cerebral metabolic rate for oxygen (CMROZ) in the new-
born dog. CBF was measured in mongrel dogs 1-7 days of age
by means of a modification of the Kety and Schmidt technique
employing 3Xenon as indicator. The control dogs were para-
lyzed and passively ventilated with a gas mixture of 70% N,0
and 30% 02. Another group of dogs was made hypoxic by venti-
lation with a gas mixture of 70% Ny0, 8% 02, and balance Nj.
CMROy was calculated as the product of the &bW002 and CBF.
The results are summarized as follows:

CEF CVRO,

p02 (mmHg) | MABP (mmHg) |(m1/min/100g) | (m1 02/min/100g)
Control | 126+20 609 26+8 1.06£0.27
Hypoxia 26+4% 53+14 37£11% 0.84+0.34

The present findings indicate that the degree of hypoxia in-
duced in this study increases CBF significantly (*P<0.02) in
the newborn dog. In addition, it appears that these in-
crenents in CBF are sufficient to maintain CMRO2 constant.
In this fashion, the newborn brain appears to be at least
partially protected against hypoxic brain injury.

POSTURAL CHANGES IN THE CONFIGURATION OF MAXIMAL EXPIRATORY
FLOW-VOLUME CURVES (MEFVC's) IN NORMAL MAN. R. Castile,* J.
Mead, A. Jackson, M. Wohl, and D. Stokes*. Harvard School of
Public Health and Children's Hospital Medical Center, Boston,
MA. 02115

Tien et al. (J.A.P. 46:565, 1979) found reproducible de-
tails ("bumps") in the configuration of averaged MEFVC's.
They suggested that these "bumps" represented sudden reloca-
tions of airway choke points. The occurrence of choke points
depends on factors affecting local airway pressure-diameter
behavior. We postulated that changes in posture as they
affect the distribution of lung recoil on airways might
change the locations of choke points and thereby alter flow-
volume configuration. Twenty normal adults performed 5
MEFVC's in each of 4 postures (standing, supine, right and
left lateral). Volume was measured with a Krogh spirometer
and airflow with a #4 Fleisch pneumotachometer. Curves were
digitally filtered and plotted relative to upright TLC. Five
curves in each posture were averaged at 0.1 L/S increments of
flow and average volumes at given flows were compared using
the Student T-test. Significant differences (p<0.0l) in mean
volumes at given flows occurred in all subjects from standing
to supine and/or right to left lateral postures. Large
changes in configuration were apparent in one of the two
postural pairs in 8 subjects. We conclude that changes in
posture result in significant changes in flow-volume configu-
ration in most normal adults. (Supported in part by NIH
Grant # HL 14580-06) .

EFFECT OF POSTURAL CHANGES ON MINUTE VENTIIATION, FUNCTIONAL
RESIDUAL CAPACITY AND PUIMONARY N, CIEARANCE. E Up Chae

and Sung Ho Bae.* Department of Physiology Kyungpook Nat.
Univ, School of Med. Taegu, Korea.

An attempt was made to study respiratory responses to the
passive tilt. Anesthetized dogs werg tilted from horizontal
to upright (+90°) and head down (-90°) position. Minute
ventilation was decreased in the upright position and
increased in the head down position comparing to that in the
horizontal position. The Functional Residual Capacity(FRC)
was increased in the upright position while decreased in the
head down positione. The nitrogen clearance time was signi-
ficantly prolonged in the upright position, and was approxi=-
mately equal in the head down position to that in the
horizontal position. Oxygen saturation percentage of
arterial blood decreased in the both upright and head down
position, and that of the mixed venous blood also decreased
in the both positions. In conclusion, the decreased FRC
was compensated by the increased minute ventilation and
that an adequate per cent oxygen saturation of arterial
blood was maintained in the head down position. On the
contrary despite of the increased FRC, minute ventiration
was diminished and lung clearance time was prolonged and
that the per cent oxygen saturation of arterial blood was
decreased in the upright vosition.
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PRESSURE-VOLUME (P-V) CHARACTERISTICS OF THE REFLEX CARDIO-
VASCULAR (CV) RESPONSE TO LUNG INFLATION IN DOGS. Sharon S.
Cassidy and Robert L. Johnson, Jr. University of Texas
Southwestern Medical School, Dallas, TX 75235

Hyperinflation of the lung has been shown previously to
reflexly decrease heart rate (HR) and blood pressure (BP).
The purpose of this study was to determine the relationship
between the magnitude of this response to lung inflation and
the inflation pressure and volume. The mechanical effects of
left lung inflation on the heart and circulation were elimi-
nated by diverting all pulmonary artery blood flow and all
ventilation to the right lung in open-chest dogs. The Tlevel
of inflation pressure was increased step-wise to 50cmH20 and
was then decreased step-wise to 5cmHp0 before and after sec-
tion of the left vagus nerve. (Lung volume = LV)

Lung Inflation Pressure (cmHZO)

10 20 30 40 30 20 10 30%
g fal1Bp 3 1T 23 30 25 17 2 3
9fallHR 1 15 35 42 39 22 0 -3
LV (m1) 19 171 310 589 671 473 71 554

* post left vagotomy
The threshold response was between 5 and T5cmH20. Above this
threshold the fall in BP and HR during lung inflation is pro-
portional to the volume of inflation. Hysteresis is evident
in the inflation P-V relationship. Left vagotomy eliminates
the BP and HR response.

CENTRAL AND PERIPHERAL BLOOD FLOW ADJUSTMENTS TO EXERCISE IN DOGS.

Cerretelli P., D.R. Pendergast*, J. Krasney, J. Plewes* and D.W. Rennie. Dept. of
Physiology, S.U.N.Y. at Buffalo, BUFFALO, N.Y. 14214 and Dept. of Physiology (III)
University of Milano, MILANO, Italy.

The role of cardiac output (6) and muscular blood flow (MBF) in 0, transport of dogs
was evaluated at various exercise levels as well as during the transient between rest and
square waves of work or vice-versa. Three dogs (18-20 kg) were exercised on a treadnmill
at five increasing speeds up to 13 kn.h-1. 002 was measured on a breath by breath basis,
0 by thermodilution, the rate of adjustment of MBF in the gastrocnemius, vastus lateralis,
and long head of the triceps by 133%e clearance, absolute MBF in the same musfles by
microsphere trapping and blood lactate concentration,[layd, enzymatically. Vg, increased
linearly from .1 at rest to .9 l.min-! without attaining a plateau; Q from 2.5 to a
maxinun of 7.8 l.nin-! which was attained at 12 km.h'l; MBF from .1 to a maximum plateau
of .85 ml.g".min_1 reached at 9.5 km.h; no Lap increase was found. The half times (t 1/2,
s) of both the on ~and off- responses were 15-24 s for 002, 18-22 s for Q, 3-12 s for Mbt.
For given work loads average MBF were the same in the investigated muscles while regional
flow distribution within each muscle was grossly uneven. It is concluded that: 1) the
t 1/2 of 002 on -and off- responses is not imposed by the rate of adjustment of 6 or MBF
since these are faster than that of VQZ; 2) the lzmit to Qozmax appears to be peripheral
since maxinun MBF is attained at 70% Vopmax when Q is still increasing.

* Supported by NHLB Grant HL 14414-06 and by a Grant from the University of Milano.

BLOOD FLOW AND OXYGEN UFTAKE IN SCIATIC DENERVATED CANINE
SKELETAL MUSCLE DURING ACUTE ANEMIA. C.K. Chapler and S.M.
Cain. Depts of Physiology, Queen's University, Kingston,
Ont. K7L 3N6 and University of Alabama in Birmingham, Al.
35294,

We have previously reported that oxygen uptake in canine
skeletal muscle increased during acute anemia. This response
was abolished by B-blockade. The purpose of the present
study was to determine if partial denervation of muscle would
alter this response. In 8 anesthetized dogs, venous outflow
from the gastrocnemius-plantaris muscle group was isolated
and the sciatic nerve sectioned. Values from cardiac
output (Q) and total body oxygen uptake (¥0;), muscle blood
flow and muscle oxygen uptake were obtained during a control
period and at 30 min of anemia (Het = 14%) produced by
dextran-for-blood exchange. These results were compared to
data from a control series (8 animals) with intact muscle in-
nervation. In both groups the Q at 30 min of anemia increas-
ed about 80% (p < 0.01) while Voo, remained constant. Prior
to anemia there were no differences in either muscle oxygen
uptake or blood flow between the two groups. At 30 min of
anemia in the nerve sectioned group neither of these para-
meters changed; both were increased significantly in the con-
trol series. The results suggest that sympathetic fibers in
the sciatic contribute to the increase in muscle oxygen con-
sumption observed in the intact animals during anemia.
(Supported by the MRC of Canada and NHLBI 14693).




THE REFLECTION COEFFICIENT OF UREA IN THE HUMAN RED CELL:
EFFECT OF PCMBS. Bernard Chasan* and A. K. Solomon.
Biophysical Laboratory, Harvard Medical School, Boston,
Mass. 02115

Red cells subjected to an osmotic gradient of an imper-
meable solute, an(i), exhibit a zero time rate of volume
change (dv(i)/dt) = CL_ An(i) where C is a constant and L
is the hydraulic conduEtivity. If the gradient is entire?y
due to a permeable solute, then (dv(p)/dt) = CoL _an(p) in
which ¢ is the reflection coefficient for the perﬁeating
molecule. We have determined o for urea from the ratio of
these zero time rates of volume flow, using the stop-flow
1ight scattering method to measure the time course of cell
volumes. Both (dv(i)/dt) and (dv(urea)/dt) were found to
depend linearly on the initial concentration gradient,
indicating that L_ and ¢ are essentially constant up to
gradients of sevefal hundred milliosmoles. In preliminary
experiments using blood from two donors, we find that ¢ =
0.7 £ 0.1. When cells are treated with 1 mM p-chloromercur-
iphenyl sulfonic acid (PCMBS) for 40 minutes, o rises to 1.0,
demonstrably larger than the value for untreated cells.
The present value for ¢ is consistent with the values of
0.5 - 0.6 obtained earlier in this laboratory (Sha'afi et
al., (1970) J. Gen. Physiol. 55, 427) but differs signifi-
cantly from the value of ¢ = 1.0 computed by Macey and
Wadzinski ((1974) Fed. Proc. 33, 2323) and advanced by them
as an argument to favor carrier transport of urea.
(Supported in part by USPHS grants GMOO782 and HL14820)

THE EFFECT OF CORONARY HYPOTENSION AND ENDOTOXIN ON LEFT VEN-
TRICULAR FUNCTION. James E. Cheatham, Jr.*, Marvin D. Peyton*
and Ronald C. Elkins. VA Medical Center, Okla. City, Ok 73125.

Coronary hypotension and endotoxin shock have been incrim-
inated in the pathogenesis of left ventricular failure. To
evaluate their respective roles, adult dogs were instrumented
for cardiopulmonary bypass and independent coronary perfusion
with a left intraventricular balloon used for isovolumetric
pressure measurements and divided into 5 groups.Group I-LD100
endotoxin, 1 hr low coronary perfusion (LCP) (40 mmHg), 5 hrs
normal coronary perfusion (NCP) (100 mmHg), Group II-LD en-
dotoxin, 2 hrs LCP, 5 hrs NCP, Group III-LD10 endotoxin, 7
hrs LCP, Group IV, 7 hrs LCP, Group V, 7 hrs RCP. Groups III
and IV showed evidence of left ventricular failure at hr 5
with significantly elevated levels of left ventricular end-
diastolic pressure (LVEDP) {(Group III-49.7 mmHg (p<.01),
Group IV-75.8 mmHg (p<.005)} and diastolic force (DF){(Group
1-24.88 gm wt/cm2(p<.01), Group IV-28.4 gm wt/cm? (p<.01)}
with no significant change demonstrated within the other
groups. There was no difference between Groups I and II and
the control group (Group V). Groups III and IV demonstrated
a significantly elevated LVEDP, DF and left ventricular
systolic pressure when compared to the other groups. There
were no significant differences between Groups III and IV.
The findings in this study suggest that coronary hypotension
plays a primary role in left ventricular failure but that its
effect is reversible within the first 2 hrs. Endotoxin does
not appear to play a direct role in myocardial failure.

LIPOPROTEIN BINDING TO RAT LUTEAL TISSUE. M.H. Christie*,
L.A. Schuler*, and J.F. Strauss, III; Depts. of OB/GYN and
Physiology, Univ. of Pennsylvania School of Medicine, Phila-
delphia, PA  19104.

Lipoprotein carried cholesterol is a primary substrate
for steroidogenesis by ovaries of rats (Schuler, Scavo,
Kirsch, Flickinger and Strauss, J. Biol. Chem., in press,
1979). Lowering blood cholesterol levels from 51 mg/dl to
11 mg/dl by 4-aminopyrazolopyrimidine (APP) treatment dimin-
ished blood progestin levels by 80% and decreased ovarian
sterol ester storage by 90%. Increasing cholesterol levels
to 275 mg/dl with dietary sterol supplements had no effect
upon blood progestin concentrations or ovarian sterol meta-
bolism. These observations suggested the ovarian lipoprotein
uptake mechanism is saturated at normal cholesterol levels.
We next looked for binding of high density lipoproteins (HDL),
the primary lipoprotein of rats, to plasma membrane-enriched
(microsomal) subcellular fractions of superovulated ovaries.
Rats were pretreated with APP to reduce occupancy of binding
sites by endogenous lipoproteins. Saturgble, high affinity
binding at 4°C of rat HDL, labeled with g—cholesterol, was
observed with an apparent Kd of 2.4 x 10 ‘M. Low affinity,
non-saturable binding was also observed. High affinity bind-
ing was complete after 69 min of incubation. Unlabeled rat
and human HDL inhibited “H-HDL binding. The role of the high
affinity HDL binding in regulation of luteal lipoprotein
utilization remains to be determined. (Supported by the
Rockefeller Foundation and USPHS HD-12314).
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FIBRINOGEN AND FIBRINOID IN EARLY AND LATE STAGES OF EXPERI-
MENTAL MALIGNANT AND BENIGN HYPERTENSION. Ricardo E.
Chatelain,* Beatriz N. Dardik,* Carlos M. Ferrario and
John R. Shainoff.* Cleveland Clinic, Cleveland, Ohio 44106.
Rortic Tigation between the renal arteries in Sprague-
Dawley rats resulted in the prompt development of hyperten-
sion which after 3 days averaged 160 + 2 mm Hg (Sham 120 + 3
mm Hg). Plasma fibrinogen levels rose from 228 + 22 to 333
+ 24 mg/100 m1 and microscopic examination revealed foci of
acute fibrinoid deposition into the medial arterial layer of
all rats. Twelve days after aortic ligation fibrinoid de-
posits disappeared while moderately increased levels of
plasma fibrinogen (275 + 21 mg/100 m1) occurred in rats de-
veloping benign hypertension ?203 + 2 mm Hg). In contrast,
rats with malignant hypertension (201 + 5 mm Hg) showed a
marked increase in plasma fibrinogen (549 + 85 mg/100 m1),
widespread necrotizing arteritis and massive fibrinoid de-
position. Malignant hypertension was further characterized
by high renin levels, hemolysis, fragmented erythrocytes and
the presence of fibrin degradation products in the serum.
These experiments indicate that, in malignant hypertension,
an initial period of vascular damage is followed by a per-
sistent elevation of fibrinogen and fibrin degradation pro-
ducts. This, coupled with the damaging effect of increased
humoral factors and elevated blood pressure, suggests the
existence of a chronic hypercoagulability state which may
contribute to enhance fibrin deposition. (Supported in part
by NHLBI grants #HL-6835 and #HL-16361).

ATROPINE AND EXERCISE-INDUCED ASTHMA.
Brenner*, P.C. Weiser, and H. Chai*.
Denver, CU. 8020%.

Six asthmatic children were studied to determine whether
supplemental, parenteral atropine would increase the effects
of bronchodilation and protection against exercise-induced
asthma (EIA) after maximal effects had been achieved by inha-
lation. First, we determined the amount of inhaled (Inh)
atropine sulfate (AS) which would give maximal bronchodilation
for each patient at rest. This quantity of AS was designated
as "A". Then, all subjects walked for 10 min. on a treadmill
for 5 sessions with the following pre-treatments: (a) Inh dis-
tilled water + intramuscular (IM) saline, (b) Inh "A" AS + IM
saline, (c) Inh distilled water + 0.35 mg IM AS, (d) Inh "A"
AS + 0.35 mg IM AS, (e) Inh 2x"A" AS + IM saline. The results
show that the combination of Inh and IM atropine has the
greatest bronchodilation effect and the greatest protective
effect against EIA. AS inhalation alone %"A" dose) or IM in-
jection (0.35 mg) was not as effective in bronchodilation nor
in alleviation of EIA. Doubling the dose of inhalation (2A)
did not increase the effects of "A" dose. These results sup-
port others' observations that Inh atropine does not reach
all the airways where cholinergic receptors are present. When
the receptors can only be partially blocked by atropine by in-
halation and/or with the limited quantity of parenteral in-
jection that can be used in human subjects, it may not be po-
ssible to use atropine data to assess the extent of the vagal
reflex involvement in EIA. (Supported by NIH Grant HL 21126)

W.Y. Chen*, A.M.
National Asthma Center,

SODIUM (Na) RETENTION AND THE ROLE OF ALDOSTERONE (Aldo) IN
THE PREGNANT RAT. S.E. Churchill, H.H. Bengele and E.A. Alex-
ander. Thorndike Mem. Lab., Boston City Hosp.; Depts. Med. &
Physiol., Boston Univ. Sch. Med., Boston, Ma. 02118.

Na retention occurs during normal pregnancy, but the regu-
latory mechanisms are poorly understood. To define the tem-
poral relationship and distribution of this retained Na we
have measured daily Na balance in 7 control (C) and 6 preg-
nant (P) Charles River rats for the 21 day gestation period.
During the first 14 days P were in slight but not significant
positive Na balance. During the last 7 days, however, P re-
tained 9.5 + 0.6 mEq Na, while C retained only 1.1 + 0.2 mEq
(p<0.01). At term plasma Na (Py,), hematocrit (HCT) and total
protein (TP) all decreased significantly in P. Extracellular
fluid space at term (26 + 1% nonconceptus BW) was signifi-
cantly greater than C (20 + 1% BW) or P at 14 days (23 + 1%
nonconceptus BW). 60% of the net Na retained by P was found
in the conceptus products. Since the importance of aldo in
the Na retention of pregnancy remains unclear, we also meas-
ured Na balance in 10 P rats injected with 10 mg/Kg BW spir-
onolactone twice daily for the last two weeks of gestation
(P-Sp). Comparing P-Sp and P, no statistically significant
differences were found in Na retention during the second or
third week of pregnancy or in Pya» HCT or TP. We conclude
that Na retention in rat gestation occurs primarily in the
third trimester and that the retained Na is shared by the
dam and conceptus products. This Na retention does not
appear to be mediated by aldosterone.



GOBLET CELL DIMORPHISM AND POTASSIUM TRANSPORT IN THE MIDGUT
OF THE TOBACCO HORNWORM LARVA, MANDUCA SEXTA. Moira Cioffi*
(SPON: A.R. Freeman). Temple Univ., Philadelphia, PA 19122
In isolated midguts of M. sexta, potassium is actively
transported from blood side to lumen side, biophysical
evidence suggesting that this occurs via the goblet cells.
Goblet cells contain a cavity formed by invagination of the
apical membrane, which is folded to form projections into the
cavity. The cytoplasmic side of the membrane is studded with
particles implicated in potassium transport. This study
showed that the midgut can be divided into anterior, middle
and posterior regions on the basis of the pattern of folding
of the epithelium and variations in goblet and columnar cell
structure. Two distinct types of goblet cell are found. In
the anterior and middle regions, the goblet cavity is large,
basally located, and mitochondria are present in the apical
membrane projections as a potential energy source for active
transport. In the posterior region, the cavity occupies only
the apical half of the goblet cell, and mitochondria are not
associated with the transport particles. Measurement of the
short circuit current (I_ ) and ion fluxes showed that while
all three midgut regions can actively transport potassium,
they do not have the same I__ decay profile or net flux.
Therefore the transport mecﬁgnism, the cellular pathway or
the energy source may be different for each type of goblet
cell. Thus, comparison of the three regions can provide a
useful tool for studying transport by the midgut and testing
hypotheses. (Supported in part by NIH grant # AI-09503)

EFFECT OF EXTRACELLULAR ATP ON THE CALCIUM PARADOX IN
ISOLATED WORKING RAT HEART. Mark Clemens and Thomas
Forrester. St. Louis University Medical School, St. Louis,
MO 63104

Restoration of normal extracellular Ca to mammalian
heart after a period of Ca free perfusion results in loss of
contractility and efflux of intracellular molecules into
the coronary effluent (Ca paradox). These experiments were
performed to investigate the effect of exogenously applied
ATP on the Ca paradox in isolated working rat heart during
30 sec Ca-free perfusion. Absorbance of the coromary
effluent at 260 nm (A260) and aortic pulse pressure were
used as indices of myocyte damage. A260-ml/min-g dry wt~
increased linearly as a function of the log of exogenous
ATP concentration from 107° to 107% M ATP. The relezse of
A260 material showed an apparent maximum rate at 107 M
exogenous ATP, but this level is only about one-fifth of
that seen during irreversible Ca paradox (10 min Ca free
perfusion). A decline in recovery of aortic pulse pressure
also occurred with increased ATP concentration. The
apparent saturation (i.e. maximum rate of A260 release)
along with the presence of Mg in the perfusate make it un-
likely that this is a direct chelation effect. The exacer-
bation of the Ca paradox seen in these experiments may be
the result of mobilization of a membrane bound Ca pool in
response to ATP binding.
(Supported by BRSG #368).

THE PINEAL GLAND: A PROMINENT LYMPHOID TISSUE IN YOUNG
CHICKENS. Larry A. Cogburn* and Bruce Glick. Mississippi
State University, Box 5188, Mississippi State, MS 39762

No lymphoblasts--except those contained within venules--
were found in serial sagittal sections of 2-day-old pineals.
At 1 wk, lymphoblasts were present in the interlobular
spaces and in venous sinuses along the border and choroid
plexus. Numerous germinal centers (GC), surrounded by dif-
fuse lymphatic tissue, were evident in 2 wk pineals. Maxi-
mum 1ymphoid accumulation was observed by 1 mo. While 50%
of 2-mo-old birds had lymphoid tissue in central areas (CA)
of the gland, no lymphocytes were found in CA of 3 and 4 mo
pineals. However, a small nodule was observed within pineal
capsular tissue. Bursectomy (BSX) at hatch suppressed the
formation of GC while BSX + thymectomy + irradiation reduced
the total lymphocyte pool of the pineal. A cytotoxic assay,
using appropriate anti-lymphocyte sera, indicated that single
cell suspensions of pineal lymphocytes from 6-wk-old birds
were composed of B-cells (42%) and T-cells (51%). Numerous
pyronin-positive cells were produced in pineals four days
following a carotid artery injection of soluble antigen
(bovine serum albumen) while particulate antigens (sheep
erythocytes and B. abortus) failed to stimulate pyronino-
philia. These findings indicate that pineal lymphocytes are
(1) blood-borne presumably from bursa and thymus elements,
(2) age-dependent in distribution and mass, and (3) readily
stimulated by soluble--rather than by particulate--antigens.
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The INTERRELATION BETWEEN HEAD AND BODY SWAY AND THE
MOVEMENT OF THE GRAVITATIONAL CENTER OF THE HUMAN
BODY DURING STEPPING! Claus-F., Claussem, University
Head Center, 87 Wilirzburg, West-Germany.

Head and body movements can easily be recorded by
light tracings with a superimposed polar coordinate
reference system through the technique of cranio-
corpo-graphy (Claussen). The movement pattern is ta-
ken on polaroid films which can be measured out for
number of steps, length of way,deviation,spin and
body sway. For the clinical diagnostics of equilibri-
um disorders the deviation and the sway during 100
steps on the spot are significant.Calculating the
movements of the center of gravity and comparing it
with the sway distances of the head shows correspon-
ding values in normals, when linearly connecting
foot and head through the center of gravity. (Sup-
ported by grant InSan I-0776-V-063,Fraunhofer Ges.)

NEUROTENSIN STIMULATES HISTAMINE RELEASE FROM RAT MAST
CELLS. D.E.Cochrane*, J.B.Lansman*, B.Paterson, Tufts Univ.,
Medford, MA 02155 and R. Carraway*a.»' S.E.Leeman, Harvard
Medical School, Boston, MA 02115.

Neurotensin (NT), a peptide from brain and gut, has been
shown to specifically bind to receptor sites on the rat mast
cell with a Kp=154nM (J.Bio.Chem 252:7174,1977). We report
here that this peptide also elicits the release of histamine
from rat mast cells bathed in Ca-Locke (mM:150 NaCl,5 KC1,

2 CaCl,,10 HEPES pH 7.2). Histamine release was detectable
at 107°M NT and increased as the concentration of NT was
raised, showing a plateau value of 20% from 10~ 7-10"5M NT.
With further increases in NT, histamine release increased
sharply with no apparent saturation. This may reflect a non-
specific stimulatory effect of basic peptides (PSEBM 142:
1252,1973). The amidated form of NT was much less effective.
Seen by phase contrast microscopy, mast cells stimulated by
NT extrude granules and undergo the classical degranulation
response. This response has been shown by electron micro-
scopy to be the result of exocytosis (J.Cell Biol 51:465,
1971). Prior incubation of mast cells in Ca-free Locke con-
taining EGTA(2mM) or glucose deprivation and treatment with
antimycin A abolished histamine release in response to NT.
Replacement of Na and K ions with sucrose significantly re-
duced the amount of histamine released in response to NT.

We show that NT can stimulate histamine release from mast
cells that depends on Ca and energy. Part of NT's physiolo-
gical effects may be indirect via histamine release.

HUMAN LYMPHOCYTE ACTIVATION IS DEPRESSED AT LOW-g
AND ENHANCED AT HIGH-g. A. Cogoli*, M. Valluchi*,
M. Miller* and W. Briegleb¥*, Eaboratorium fir
Biochemie, ETH-Ziurich, CH-8092, Switzerland.

Lymphocytes from crew members of spaceships showed
depressed reactivity toward mitogens after flight.
We will study the effect of a space environment on
lymphocytes in-vitro during the Spacelab-l Mission.
Here we present an investigation on lymphocytes
exposed to mitogens and grown in a centrifuge at 4
and 16g or in a clinostat at 0.02g. Activation was
determined by incorporation of tritiated thymidine
into DNA, ultrastructure by electron microscopy,
and cell movements in the clinostat were recorded
by a cinecamera. At high-g cells show maximum
activation on day 2 of culture instead of day 3 as
1g controls. Cell swelling and high number of va-
cuols indicate that cell aging is more rapid at
high than at low-g. At low-g: 1) Activation is de-
pressed by 50%, 2) Cells are distributed in two
populations, one with ultrastructure similar to
that of activated lg controls, the other characte-
rized by unusual high amount of mitochondria and
lack of vacuols, 3) Amoebial movements are more
frequent than at 1lg, 4) Organelles stream in the
cytoplasm at a speed of 0,72 pm/min,

(Supported by the SNSF, Berne, Grant 3.109.077)



EFFECTS OF A LOW SODIUM DIET ON HEMODYNAMICS IN DOCA HYPER-
TENSIVE PIGS. D.M.Cohen, R.J.Grekin*, J.Mitchell*, W.H.Rice}
and D.F.Bohr. Univ. Mich, Med. Sch., Ann Arbor, MI 48109

A 3 wk. reduction in Nat intake from 200 to 15 mEq/24 hrs.
produced the following changes in DOCA hypertensive(D) & con-
trol(C) pigs:

MEAN ARTERIAL CARDIAC TOTAL PERIPHERAL
PRESSURE (mwHg) OUTPUT (% of PRE) RESISTANCE (% of PRE)
PIG TYPE NO. | PRE f'()ST1 PQSTZ PRE POSTl POS'X‘Z PRE I’OST1 POSTZ
CONTROL 3 90 97 93 100 110 111 100 98 93
DOCA B
RESPONDERS | 5 134 104 104* | 100 100 102* | 100 80 T4
DOCA NON-
RESPONDERS | 3 153 145 137 100 93 95 100 101 94
PRE = Average values for tnree days preceeding low i’n* Intervention

POST, = Average values for days 8, 9 and 10 on low Na

POS’ 2 " Average values for days 15, 16 and 17 on low ya* AN = 4

Decreased Nat intake lowered blood pressure(BP) to normal in
some D pigs[responders(R)] but not in others[non-responders
(NR)]. Cardiac output(CO) decreased or did not change in all
D pigs. Since continued growth should lead to increased CO
(see C pigs), no change in CO is equivalent to a functional
decrease. Hence, the reason for maintained high BP in NR
pigs was their inability to decrease total peripheral resis-
tance. NR pigs had a higher PRE BP than that of R pigs. Since
similar D pigs have already developed structural vascular
changes, it is possible that NR pigs have developed irrever-
sible changes in vessel wall geometry more rapidly than R
pigs. Supported by NHLBI grant #HL-18575.

TUBULOGLOMERULAR FEEDBACK DOES NOT EXPLAIN AUTOREGULATION OF
RENAL BLOOD FLOW AND GLOMERULAR FILTRATION RATE. Thomas G.
Coleman and John E. Hall. University of Mississippi Medical
Center, Jackson, Mississippi, 39216.

A mathematical model of hemodynamics, filtration, and re-~
absorption in a single canine nephron was used to study feed-
back-autoregulation relationships in the kidney. It was as-
sumed that tubuloglomerular feedback is proportional to
early distal tubular flow and that only afferent resistance
is affected. The feedback response was quantitated using mi-
cropuncture data from Bell et al. (Am. J. Physiol. 234:F154,
1978). The model predicted that renal blood flow and glomer-
ular filtration rate would fall to 68% and 53% of control
values as renal perfusion pressure is reduced from 120 mm Hg
to 80 mm Hg. This response is not appreciably different than
the predicted response for no tubuloglomerular feedback at
all. Data from whole kidneys, on the other hand, typically
show that blood flow falls about 5% and filtration remains
unchanged with comparable pressure changes (Hall et al., Am.
J. Physiol. 233:F366, 1977). In order to simulate the auto-
regulation seen in the intact kidney, tubuloglomerular feed-
back gain had to be increased in the model to 70 times the
original value. We conclude that tubuloglomerular feedback,
as it is presently understood, does not have the potency to
explain renal blood flow and filtration autoregulation.
(Supported by HL 11678 and HL 23502.)

FSH PROFILES IN THE OVARIECTOMIZED ESTROGEN-IMPLANTED RAT:
EFFECTS OF PORCINE FOLLICULAR FLUID ON THE AFTERNOON FSH
SURGE AND PRELIMINARY EVIDENCE FOR A CNS SITE OF ACTION.
Timothy P. Condon¥*, Robert E. Leipheimer* and John J. Curry.
Dept. of Physiology, The Ohio State Univ., Columbus, OH 43210

Plasma FSH levels were determined by radioimmunoassay over
a 24 hr period in ovariectomized rats bearing 5mm, 3mm and 1
mm silastic implants containing 17B-estradiol. Although FSH
levels were high at all times, clearly recognizable primary
and secondary surges were seen at 1700 hrs and 2100 hrs re-
spectively in the Smm implanted rats. No recognizable surges
were seen in either the 3mm or lmm implanted rats. The pri-
mary FSH surge seen in the Smm implanted animals could be at-
tenuated by systemic injection of either porcine follicular
fluid (PFF), ether extracted to remove steroids or a PFF ex-
tract (PFFX) limited to molecular weights between 10,000 and
30,000 daltons by membrane ultrafiltration. The primary FSH
surge also appeared to be suppressed by application of PFFX
directly to the region of the dorsal anterior hypothalamic
area (DAHA) by means of stereotaxically implanted cannulae,
but not by application to the medial preoptic area (MPOA).
The elevated FSH levels seen during the 24 hr profiles along
with the attenuation of the primary surge by systemic or CNS
administration of PFF and/or PFFX support the existance of a
non-steriodal ovarian factor, ie., inhibin, capable of sup-
pressing FSH secretion and provide the first preliminary evi-
dence for a CNS site of action. (Supported by a grant from
the Graduate School of The Ohio State University)
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MITOCHONDRIAL FUNCTION IN THE PRESENCE OF MYOGLOBIN.

R.P. Cole, ¥ J.B. Wittenberg, and B.A. Wittenberg. College
of Physicians and Surgeons, New York, NY 10032, and Albert
Einstein College of Medicine, Bronx, NY 10461.

The effect of myoglobin (Mb) on respiration and ATP pro-
duction by skeletal muscle mitochondria was studied under
steady state conditions of Op supply. The Op partial
pressure in stirred suspensions of mitochondria from rat
hind 1imb muscle was measured with an Op electrode. The
gas phase Op content was maintained constant. Oxygen con-
sumption was determined from the first order response time
of the system and the difference in steady state gas and
1liquid phase [0p2]. ATP production was determined from the
rate of production of glucose-6-P in the presence of hexo-
kinase. Determinations of 02 consumption and ATP production
were made only after steady states of 1liquid phase [02]
were achieved. ATP production was linear with time up to
30 minutes. Oxygen consumption determined with this system
correlated well with the standard closed chamber polaro-
graphic technique (r = 0.96). Measurements were made at
[02] from 150MM to levels where ATP production was [0p]
dependent. ATP production in the presence of functional or
ferric Mo (60-180 MM) was unchanged from controls with no
M present. The steady state liquid phase [0p] was in-
creased in the presence of functional Mb, suggesting
erhanced transport of Oo across the gas-liquid interface.
(Supported by NIH HL—17§13, Parker B. Francis Foundation).

CHANGES IN EXCITATORY END PLATE POTENTIAL AMPLITUDE DURING
OXYGEN AT HIGH PRESSURE, Carol A. Colton and Joel S. Colton,
Department of Physiology, University of Nevada-Medical School
Reno, Nevada, 89557

The effect of oxygen at high pressure (OHP) on excitatory
end plate potentials was studied on the lobster neuromuscular
junction. End plate potential (EPP) amplitude was seen to
increase slightly (less than 10%) in 100% oxygen at ambient
pressure. When compressed to 150 PSIG (100% oxygen) the EPP
amplitude decreased to 20% of control within 30 minutes of
continual stimulation at a frequency of 3/sec. With inter-
mittent stimulation (3/sec. for 1 minute every 10 minutes)
EPP amplitude decreased to 60% of control. After 50 minutes
of pressurization with 100% oxygen at 150 PSIG, 2 x 104y
glutamate was perfused onto the postsynaptic membrane and
the response compared to control (ambient oxygen and ambient
pressure). In each case the postsynaptic response was equal
to or greater than control. Examination of EPP amplitude
during pressure controls (i.e. 640 mmHg ambient air plus 150
PSIG Helium) revealed a similar decrease in EPP amplitude
over time. However, no increased EPP amplitude was seen.
The postsynaptic response to 2 x 10~4M glutamate was also
similar to that in 100% oxygen at 150 PSIG in that the re-
sponse was equal to or greater than ambient controls. In
both 100% oxygen at 150 PSIG and Helium at 150 PSIG, quan-
tal content per fiber was decreased at 30 minutes. This,
coupled with the normal postsynaptic glutamate response, in-
dicates a presynaptic site of action for OHP and pressure.

ELEVATED THROMBOXANE LEVELS IN ENDOTOXIC SHOCK. J.A. Cook,*
W.C. Wise, and P.V. Halushka*. (Spon: D.D. Wheeler). Depts.
of Physiology, Pharmacology, and Medicine, Medical Univ. of
South Carolina, Charleston, S.C. 29403

The potential deleterious role of the proaggregatory-vaso-
constrictor, thromboxane Az (TxA;) in endotoxic shock has not
been delineated. Studies from our laboratory have demonstra-
ted, however, that treatment of rats with imidazole (Im), a
Tx synthetase inhibitor, (i.p., 30mg/kg) one hour prior to
endotoxin reduces mortality 60% from lethal endotoxic shock
(P<.0l). Likewise, essential fatty acid(EFA)-deficient rats
which are depleted of TxA, precursors, are also refractory
to endotoxic shock (P<.01). Therefore, studies were initiated
to measure TxA, levels, via radioimmunoassay of its stable
metabolite TxB,, in rats following iv S. enteritidis endo-
toxin (20mg/kg). Within 30 mins. after iv endotoxin in con-
trol rats, plasma TxB; levels increased from nondetectable
levels (<375pg/ml) in normal control rats to 2054:52Lk pg/ml
(N=8). After 60 and 120 min. post-endotoxic shock, plasma
levels still remained elevated at 2701#429 pg/ml and 1,119t
319 pg/ml respectively. In contrast to high TxB, levels and
mortality in shocked controls, the enhanced survival of Im
treated and EFA-deficient rats was associated with minimal
or nondetectable levels of TxB; at 30 and 60 min. (P<.001)
after endotoxin injection. This data demonstrates that
endotoxin induces elevated TxB, and suggests that TxA, con-
tributes to the pathogenesis of endotoxic shock. (Supported
in part by the AHA #7773l and NIH, GM 20387).




tRNA AND AMINOACYL-tRNA SYNTHETASES IN ADULT AND SENESCENT
RAT LIVER. J.R. Cook* and D.E. Buetow. Department of
Physiology and Biophysics, University of Illinois, Urbana,
IL 61801

Senescent (24-30 mo.) female Wistar rat liver aminoacyl-
tRNA synthetases were on the average 21% less active than
adult (10-13 mo.) liver synthetases in in vitro protein syn-
thesis experiments (N=5). Senescent tRNA was on the average
11% less active than adult tRNA (N=5). 1In in vitro amino-
acylation reactions with 17 amino acids, no decrease was ob-
served in the total activity of senescent synthetases or in
the total charging of senescent tRNA. With individual amino
acids, only tRNAMet charged less (p < .05) in homologous sen-
escent (senescent synthetase plus senescent tRNA) compared
to homologous adult assays. Senescent synthetases were less
active than adult synthetases when charging adult tRNAMet,
tryaile, trnaPhe, tRNAPYO, and when charging senescent
tRNAMet and tRNAJIU, Two-dimensional gel electrophoresis of
adult and senescent tRNA detected no decreases with aging in
either the number (50) or the relative quantities of iso-
accepting species. Gel electrophoresis of tRNAs containing
the hypermodified nucleoside Q, however, showed that the
proportion of one isoacceptor increased by 75% in senescent
liver. Reduced protein synthetic activity of synthetases
and tRNA with age can be explained, at least in part, by
reduced charging activities of certain synthetases and by
changes in tRNA modifications, respectively. (Supported by
NIH grants GM 19641 and GM 07143.)

SYSTEMIC ARTERIAL pH SERVOCONTROLLED VENTILATOR SIMULATION OF
THE RESPIRATORY CONTROL SYSTEM. R.L. Coon, E.J. Zuperku, and

TRANSPORT CHARACTERISTICS OF JEJUNAL MUCOSA IN THE PIEBALD
MOUSE MODEL FOR HIRSCHSPRUNG'S DISEASE. Helen J. Cooke and
J. D. Wood. Dept. of Physiology, Univ. of Kansas Medical
Center, Kansas City, KS.

Growth of piebald-lethal mice with congenital megacolon is
stunted and could be due to small intestinal malabsorption.
Unidirectional transmural fluxes of alanine (Ala), methio-
nine (Met) and Na were measured under sheort circuit-condi-
tions on paired, isolated flat sheets of jejunum from 3-4
week old normal and piebald mice (P) or normal mice with
megacolon induced by anal cautery (I). Segments from both P
and I mice exhibited a greater transmural electrical poten-
tial difference and corresponding short circuit current than
normal mice. In 14 animals tissue conductance averaged
39,420.6 mS/cm® in P mice and was approximately twice that
found in normal mice. Net _Na absorption was 1.20.94 and
increased to 4.5+1.9uEq/cm“hr in normal mice when 6mM Ala
was added; whereas in P mice, net Na absorgtion initially
was 4.4+1.3 and increased to 8.6+2.9uEq/cméhr upon addition
of Ala. Ala and Met were actively absorbed and the net
fluxes were 2-3 times greater in P or I mice than in nor-
mals. These results suggest that the jejunum of piebald
mice with congenital megacolon or of normal mice with in-
duced megacolon absorb amino acids at a greater rate than
normals and this observation is consistant with a greater
rate of Na absorption. The enhanced absorptive rates,
however, cannot account for the retarded growth of mice with
megacolon.

STRESS-INDUCED MYOCARDIAL CALCIUM CHANGES IN SQUIRREL MONKEY.
K.C. Corley, T.W. Coffey*, F.0'M. Shiel* and J.L. Poland.

J.P. Kampine. Wood VA Med. Center and Med. Col. of Wisconsin,
Milwaukee, WI 53193

Ponies and humans have been shown to have the ability to
increase ventilation sufficiently to clear low levels of in-
spired CO (1.0-2.0%) without a measurable change in systemic
arterial pH or PCO,. The terminology "infinite sensitivity"
has been used to describe this ability of respiratory control
system to increase ventilation without an apparent change in
the error signal. Recently a control system for the systemic
arterial pH servocontrol of mechanical ventilation has been
developed. The control loop consists of an anesthetized dog,
dual-function pH/PCOz intra-arterial sensor, sensor amplifier
servoventilator and controller. The controller has both pro-
portional and integral gain. The combination of proportional
and integral control used produces a system bywhich the de-
sired set point is maintained with virtually a zero steady
state error. The purpose of this series of experiments was to
demonstrate the ability of this artificial system to clear
low levels of CO with little or no change in the controlled
parameter. In 8 runs in five dogs, 2.0 to 2.5% CO, in the in-
spired gas produced an increase of ventilation of 3.1 L/min
with a mean error signal of less than .005 pH units. Whether
such a control system has any relevance to the physiological
control system is open to discussion. However, it does allow
a unique way of investigating in an artificial system the
possibilities by which the physiological system may work.

INSULIN AND GLUCOSE TOLERANCE IN RATS WITH REGENERATING LIVERS.
Robert P. Cornell. NE Missouri State Univ., Kirksville, MO 63501

Insulin and glucose are important during liver regeneration
as a hepatotrophic factor and an energy substrate for enhanced
mitochondrial oxidative phosphorylation, respectively. In the
present study, male Holtzman rats were fasted and subjected to
partial (67%) hepatectomy or a surgical sham control procedure
under ether anesthesia. Then immediately after (0 hr) and at
8, 24, and 48 hr post-surgery rats were injected with 133 mgD-
glucose/100g bodywt iv, and the glucose clearance half-time in
min was determined. In addition, peripheral plasma insulinwas
evaluated by RIA at 15 and 40 min post-glucose. It is not sur-
prising that at O hr the experimental group had an insulin lev-
el elevated by 50% over control but a normal glucose clearance
half-time. These findings may be due to decreased hepatic ex-
traction of both insulin and glucose immediately after a 67%
reduction in liver mass. What is surprising is that at 24 hr the
experimental group had an insulin level elevated by 250% over
control and a more rapid glucose clearance half-time. These
data suggest increased glucose uptake by the hepatic cells
prior to accelerated DNA synthesis as well as enhanced pancreatic
insulin secretion in response to glucose possibly due to a
factor released from the compromised liver. This pancreatic
stimulatory factor could be endogenous pyrogen secreted by hepa~
tic Kupffer cells after phagocytosis of necrotic liver tissue.
Thus, the regenerating liver may be responsible for recruiting
its own hepatotrophic factor-insulin. (Supported by DCWA of
St. Louis, MO and NIH Grant AM 22102).
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Va. Commonwealth Univ., Richmond, VA 23298.

Total myocardial calcium (Ca) and Ca uptake of sarcoplasmic
reticulum (SR) associated with shock stress sufficient to in-
duce myocardial degeneration were studied in squirrel monkeys.
Total myocardial Ca was compared among six avoidance (control
of shock), five yoked (no control of shock) and two control
(no shock) monkeys. Ca of the left ventricle of the avoid-
ance but not the yoked monkeys (.154 and 167 ug Ca/mg) was
significantly lower than that of the controls (.231 ug
Ca/mg). Also, Ca of the left compared to the right ventricle
was consistently lower in only the avoidance monkeys. Thus,
the effect of shock stress was more evident in the avoidance
than the yoked monkeys. Total Ca and SR Ca uptake were also
measured in five avoidance monkeys which had sympathetic
effects on the myocardium enhanced by atropine. Ca of the
left ventricle was always lower than the right ventricle
(.195 vs .226 ug Ca/mg) but not different from the control
ventricles. Comparison of SR Ca uptake velocity and capacity
between subendo- and subepicardium of the left ventricle
revealed a significant difference of velocity (5.08 vs. 6.71
umole Ca/gm/min) but not capacity. Since these velocities
were elevated relative to those of subendo- and subepicardium
of two controls (4.99 and 5.18 pmole Ca/gm/min), impaired
SR function was not indicated. Thus, stress induced Ca
changes of the left ventricle, but no dysfunction of the SR
was observed. (Supported in part by NIH HL 13454).

KINETIC ANALYSIS OF THE ELIMINATION OF AN 1.V. 10% FAT
EMULSION FROM THE BLOOD STREAM OF CYNOMOLGUS MONKEYS
R. Cotter, L. Martis*, F. Cosmas*, S. Young*, D. Dalgard*, H.
Sargent*, E. Woods -
There is little available data on the elimination of 1.V,
fat emulsions from the blood stream of nonhuman primates.
This study was undertaken to elucidate the nature of the
kinetics of the elimination process of such an emulsion.
Four cynomolgus monkeys, 2 males and 2 females (1.9-2.3 kg).,
were administered a 2 g/kg dose of 10% soybean fat emulsion,
at a rate of 0.17 ml/min. During the infusion, the emulsion
levels In the plasma were monitored as plasma triglyceride
(Tg) concentrations and by nephelometry. The plasma concen-
tration time data so obtained were analyzed using nonlinear
regression analysis. These analyses indicated an elimination
process that is exponential In nature. Kinetic parameters
that describe this process are as followg: Tg analysis indi-
cated a fractiona] removal rate of 11.1 - 8.1%/hr, a clear-
ance rate of 4.9 = 2.8 u moles/ml/hr.kg and a half 1ife of
722 = 708 min. The maximal plasma Tg concentration during
infusion was 46.39 = 7.0 u moles/ml. Nephelometry Indica-
ted a fractiopal removal rate of 34.5 = 17.4%/hr, a clearance
gate of 26,1 = 11.1 u moles/ml/hr.kg, and a half life of 143
- 65 min. Maxmal plasma emulsion concentration during infu-
ston was 21.1 = 8.0 u moles/ml. These data would Indicate
the elimination of fat emulsion from our test system was
by an exponential process.




OXYGEN DEBT IN REPTILES: RELATIONSHIP BETWEEN TIME NEEDED
FOR REPAYMENT AND METABOLIC RATE. R. A. Coulson and T.
Hernandez. La. State Univ. Med. Ctr., New Orleans, LA 70112
Tt has been postulated that the amount of energy required
for protein synthesis or for the resynthesis of glycogen
from lactate would be the same in all animals and that it
would be independent of metabolic rate (M.R.). The theory
was tested by measuring oxygen consumption after exhaustive
work and after feeding a high protein meal to alligators
(A. mississippiensis) and to chameleons (Anolis carolinen-
sis). The 5g chameleon has about 6X the metabolic rate of a
kilogram alligator. Although feeding produced a 300% in-
crease in M.R. in the alligator, and only 40% in the lizard,
the more prolonged increase in the alligator was responsible
for the fact that the extra 02 consumed was the same in
both. After hard work, both animals increased blood lactate
to the same degree and both increased M.R. 300%. Once again,
the total increase in 02 used was the same in both (on a wt.
basis). In keeping with the differences in M.R., it took
the alligator 6X as long to dispose of the lactic acid. It
was concluded that any action leading to the production of
an oxygen debt renders an animal of low M.R. almost incapa-
ble of aerobic work for a considerable time whereas those
with high M.R. are only incapacitated for a brief period.
(Supported in part by the La. Dept. of Wildlife and Fish-
eries).

MULTIPLE INDICATOR DILUTION STUDIES OF THE UPTAKE OF NORE-
PINEPHRINE BY THE MYOCARDIUM OF THE DOG IN VIVO.
D. Cousineau,* C.P. Rose* and C.A. Goresky. McGill University
Medical Clinic, Montreal General Hospital, Montreal, Canada
H3G 1A4

The kinetics underlying the steady balance of norepineph-
rine (NE) across dog heart at rest were studied in a working
preparation with the multiple indicator dilution technique.
The circumflex coronary artery was perfused with blood from
the femoral artery, with a pressure-dependent system. A small
bolus containing labeled albumin (a tracer confined to the
vascular space), labeled sucrose (which penetrates into the
extracellular space in a barrier-limited fashion), and la-
beled NE was injected into the artery and outflow dilution
curves were obtained from the coronary sinus. Endogenous
levels of NE were measured simultaneously in aortic and cor-
onary sinus blood with a radioenzymic assay. Net extraction
of a major proportion of the labeled NE was evident while the
arteriovenous concentrations of endogenous NE showed no dif-
ference, indicating a simultaneous equivalent release of NE
by the myocardium. Analysis of data enabled us to assess
separately the myocardial capillary permeability for NE, the
unidirectional flux at the neuronal membrane (equivalent to
neuronal uptake) and the proportional uptake of NE. Infusion
of desmethylimipramine selectively diminished the apparently
unidirectional flux of labeled NE into the neuronal termi-
nals. The findings indicate that the tracer approach is need-
ed to appraise the uptake and release of NE by the heart.

PHYSIOLOGICAL CHARACTERISTICS OF PSYCHOLOGLICALLY REACTIVE
AND NON~-REACTIVE INDIVIDUALS. R.H. Cox,* E.T. Howley,*

J.E. Lawler,* and K.A, Lawler,*® (SPON: H.G., Welch) University
ST Tennessee, Knoxville, TN. 237916.

The purpose of this study was to investigate the cardio-
vascular (CV) and metabolic responses during graded tread-
mill walking in two groups of individuals suspected of show-
ing differences in vulnerability to hypertension. Five in-
dividuals who responded with a heart rate (HR) increase of
30 or more beats per minute to a shock avoidance task were
compared to 5 individuals who manifested an AR response of
less than 10 beats per minute. While higher HR and blood
pressure (BP) responses were evoked in the reactive group
when challenged by mental arithmetic and a reaction time task
for monetary reward, CV adjustments to the exercise stress
were similar for both groups. Maximum 07 uptake and maximum
Hg did not distinguish the two groups, though significant in-
dividual variation was observed. We concluded that the ex~
aggerated CV response to psychological stress was not due to
differences in CV capacities. The regression of HR and BP
aga?nst 02 consumption at approximately 30, 50, 70 and 90% of
maximum O, uptake for eech individual provided a means for
q?a?tifying‘psychological stress responses. The reactive in-
dividuals displayed HR and BP responses during psychological

Stress comparable to responses seen durin i
g work requiring 30
to 50% of the C2 uptake capacity. a e’
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MYOTHERMIC ANALYSIS OF LENGTH-DEPENDENT ACTIVATION IN CARDIAC
MUSCLE USING OVERDRIVE SUPPRESSION AS A STIMULUS. Richard L.
Coulson, S. R. Houser and E. A. Breisch. Southern Illinois
University School of Medicine, Carbondale, IL 62901 and The
Cardiology Section, Temple Univerxsity Medical School.

The energy of activation (A) in cardiac muscle corresponds
to the net metabolic energy expenditure associated with the
movement of Catt out from cellular storage sites and back
from the contractile proteins to the sarcoplasmic reticulum
at the hands of an active calcium pump which hydrolyses 1M
ATP/2M Cat+ pumped. It is difficult to measure A in cardiac
muscle because actin-myosin interaction (AM) cannot be elim-
inated by stretching sarcomeres to lengths > Lmax where fila-
ment overlap is diminished or eliminated. Reducing AM by pre-
shortening muscle is confounded by both non force-producing
AM and effects of length dependent A. Overdrive suppression
(0s) (Fed. Proc. 38:974, 1979) provides a mechanism for vary-
ing the strength of contraction without alteration of muscle
length. Using a cardiac calorimeter (J. Physiol. 260:45-53,
1976) a force-heat diagram (FH) can be constructed with 0S
used to vary the magnitude of contractions at a single muscle
length < Lmax. Extrapolation of the FH to the heat axis is
then indicative of contraction threshold A. Using the same
OS stimulus at different muscle lengths < Lmax permits recog-
nition of variation in A with muscle length. Using this tech-
nique a contraction threshold value of about 30nM Catt pumped
per gram heart was established at a muscle length of 85% of
Lmax. This increased to about 50nM Catt pumped at Lmax.

PRODUCTION OF ENDOGENOUS PYROGEN (EP) BY HUMAN LEUKEMIA CELL
LINES AND MURINE MACROPHAGES. Patrick S. Cox* and Clark M.
Blatteis. University of Tennessee Center for the Health Sci-
ences, Memphis, TN 38163

Spontaneous and endotoxin (LPS, S. enteritidis)-stimulated
production of EP by selected in vitro human leukemia cell
lines (NAIM-1, NALM-16, K-562, RAJI, BALM, RPMI-8402, and
MOLT) and murine macrophage cell lines (P388-D1 and IC-21)
were assessed by bioassay of culture supernatants in rabbits.
The culture supernatants were injected into a marginal ear
vein; colonic temperature was monitored continuously for 3 h.
To assess spontaneous EP production, 5 ml of culture medium
(RPMI-1640 with 10% fetal calf serum) was incubated with the
tumor cells (final density 1 x 107 cells/ml) for 48 h (37°C),
and tested. Supernatants from the following cell lines in-
duced fever (AT > 0.5°C): K-562, NALM-1, and P388-D1. The
spontaneous production of EP by leukemia cells may provide an
explanation for fevers of unknown origin in leukemia pa-
tients. Fresh culture medium, injected as control, caused no
fever. To assess LPS-stimulated EP production, 25 x 106
cells were incubated (37°C) with 8 ug LPS for 1 h, centri-
fuged and resuspended in saline for L h (37°C). The super-
natant was then tested, using saline as a control. Superna-
tants from the following cell lines induced fever: NALM-1,
NALM-16, K-562, RAJI, P388-D1 and IC-21. These results in-
dicate that certain in vitro tumor cells are capable of pro-
ducing EP. (Supported in part by ACS Grant IN8MI1T.)

ALTERATIONS IN THE MECHANICS, COMPOSITION AND MORPHOLOGY OF
CANINE ARTERIAL SMOOTH MUSCLE BY COLLAGENASE TREATMENT.
Robert H. Cox, Bockus Institute, Graduate Hospital and Dept.
of Physiol., Univ. of Penna, Philadelphia, PA 19146.

The role of collagen fibers in the mechanics of carotid
artery was assessed by incubation in purified collagenase (30
units/ml, Worthington CLSPA). Pressure-diameter datg were
obtained with passive smooth muscle (SM) in 0-mM Ca™ and 2-
mM EGTA. Isometric responses to 145-mM K* were performed at
a muscle length equivalent to 100 mmHg (ie, =Lp,,). Enzyme
treatment removed collagen at a rate of about 10§/h incuba-
tion. Small decreases in passive stiffness were found with
incubation. Isometric force development to K* decreased by
about 8%/hr. A small increase in muscle length (L) of about
1.2%/hr was found. Series elastic element stiffness measured
during the isometric contraction was unchanged despite the
increase in L. K* and Mg*2 contents increased slightly with
treatment (about 8%/hr) suggesting that cell permeability was
only minimally affected. Enzyme treatment was associated
with adventitia reduction (0-2 hr), the appearance of rounded
nuclear profiles (2-4 hr), and the ultimate loss of cells (20
hr). Intracellular and membrane ultrastructure appeared nor-
mal in enzyme treated segments. Alterations were found in
regions where cell-to-cell and cell-to-matrix continuity was
often interrupted. These results are consistent with the
hypothesis that collagen may be involved as a link in the
intercellular coupling of cellular force development in art-
erial smooth muscle. (Supported by HL-17840 from NHLBI).



PARATHYROID HORMONE-A POTENT CORONARY VASODILATOR.
M. F. Crass, III, D. J. Paulson and P. K. T. Pang. Texas
Tech Univ. School of Medicine, Lubbock, TX 79430.

The ability of the amino-terminal region 1-34 of bovine
parathyroid hormone, PTH-(1-34), to decrease coronary
vascular resistance was assessed in open-chest mongrel dogs.
The dogs were anesthetized with Na pentobarbital (30 mg/kg)
and ventilated with room air using a Harvard respirator. A
left thoracotomy was performed and a Carolina
electromagnetic flow probe placed on the left circumflex
coronary artery. A 23-gauge butterfly needle tip was
inserted into the artery and Teft indwelling for injection
of isotonic saline (control) or PTH-(1-34) (10,000 U/mg).
Peripheral venous injections were performed via the right
femoral vein. The coronary vasodilator response induced by
PTH-(1-34) was observed by both modes of injection. The
response to intracoronary injection was dose-dependent over
the range of 0.01-20 U/kg and that to peripheral injection
over thie range of 1-10 U/kg. The maximal response was
obtained by intracoronary administration of 1.0 U/kg,
resulting in >200% increase in flow rate; onset occuring
within 30 sec with an overall duration of 8-9 min. When
administered intravenously (10 U/kg), PTH-(1-34) produced a
10-15% increase in coronary blood flow. These new findings
suggest that parathyroid hormone, in addition to its other
well-known biologic activities, may serve an important role
in the regulation of coronary vascular resistance.

PRESSOR RESPONSIVENESS TO VASOPRESSIN IN THE RAT WITH DOC-
SALT HYPERTENSION. J.T. Crofton¥, L. Share, B.C. Wang and
R.E. Shade. University of Tennessee Center for the Health
Sciences, Memphis, TN 38163

Vasopressin is elevated in DOC-salt hypertension. Since
the plasma concentration of vasopressin appears to be too
low to alone account for the elevated, sustained blood pres-
sure seen in this model, one must postulate an increased
pressor responsiveness to vasopressin. Experiments were un-
dertaken to study this question. Rats were unilaterally ne-
phrectomized; one group was treated with desoxycorticosterone
pivalate (30 mg/kg sc, weekly) and given 1% saline to drink
(DOC); drinking fluid for the other groups was 1% saline
(NaCl) or water (HpO). When the DOC animals showed a marked
increase in systolic blood pressure accompanied by a decrease
in body weight, femoral catheters were implanted, the animals
were allowed to recover, and pressor responsiveness to vaso-
pressin and angiotensin II were tested in the conscious rat.
A NaCl and Hp0 rat were also tested on the same day. The
pressor response to vasopressin in the DOC rats was approxi-
mately twice (p < 0.05) that in either the NaCl or Ho0 rats.
Pressor responsiveness to angiotensin II was similarly en-
hanced. These studies further support a role for vasopressin
in the later stages of DOC-salt hypertension. (Supported by
USPHS Grants HL~19209 and HL-129910.)

PRESSURE-FLOW AUTOREGULATION IN NORMAL AND REPER-
FUSED CORONARY CIRCULATIONS. George J. Crystal¥,
H. Fred Downey, and Fouad A. Bashour. Dept. of
Physiol., Univ. TX Hlth. Sci. Ctr. and Cardiovasc.
Res. Ctr., Dallas, TX 75235

Pressure-flow autoregulation was compared in
normal and reperfused left anterior descending
coronary beds (LAD) in 7 anesthetized, open-chest
dogs. LAD was perfused at controlled perfusion
pressure (PP) with flow measured by electromag-
netic flow transducer. At base-line PP, flow was
24.5 ml/min in normal LAD and 19.9 ml/min after 2
hours of occlusion and 2 hours of reperfusion. A
50 mmHg elevation in PP resulted in initial in-
creases in flow of 107 and 173% in normal and re-
perfused LAD, respectively. From this maximum,
flow decreased by 27% in normal LAD and 15% in re-
perfused LAD to reach steady state values of 37.2
ml/min and 46.2 ml/min, respectively. A 50 mmHg
reduction in PP resulted in initial decreases in
flow of 42 and 61% in normal and reperfused LAD,
respectively. From this minimum, flow increased
by 31% in normal LAD and by 19% in reperfused LAD
to reach steady state values of 18.6 ml/min and
9.3 ml/min, respectively. Results indicate that
occlusion and reperfusion of coronary circulation
accentuates passive dimensional changes and atten-
uates autoregulation following changes in PP.
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SYMPATHETIC NEURAL INFLUENCE ON SURFACE ACTIVE MATERIAL (SAM)
IN CATS. Daniel J. Crittenden* and David L. Beckman, School
of Medicine, East Carolina Univ., Greenville, N.C. 27834
Recent evidence suggests that hyperventilation leads to
release of SAM via beta adrenergic and cholinergic mechanisms
(JAP 43:39,1977), whereas subsequent inactivation of SAM may
occur via alpha adrenergic activity (JAP 44:327,1978). The
present study determined the effects of sympathetic stimula-
tion via stellate ganglion stimulation (SGS) in spontaneously
breathing cats on release of disaturated phosphatidyl choline
(DSPC) and total phospholipids (TPL) in lung lavage fluid
(10 m1 saline/g lung). In 8 sham-operated controls DSPC=1.545
+,131 (SE) mg/g and TPL=3.258+.123; in 8 SGS cats (7V, 10cps,
1 min) DSPC increased by 26% to 1.949:.155 (P<0.05) and TPL
by 28% to 4.155+.292 (P<0.01). In 6 cats, DSPC after 6 min
SGS was 1.591£.109 mg/g. Compliance measured by intrapleural
catheter in 7 intact cats decreased 15% (P<0.01) during SGS.
FRC increased 8-10 ml initially but returned to normal after
4-6 breaths. Mean pulmonary arterial pressure in 5 cats in-
creased slightly from 13.4+3.1 mm Hg to 15.0:3.6. Normal
respiratory rates and blood gases were unchanged by SGS.
Evidence from histological and functional studies discounted
any contribution of airway constriction to the compliance de-
crease. While SGS leads to inactivation of SAM as indicated
by high surface tension and decreased compliance (JAP 30:394,
1971), these results show that direct sympathetic neural
stimulation induces release of SAM.
(Supported in part by N.C. United Way)

INCREASED GAS FLOW INTO THE MOUTH DURING BREATH
HOLDING DUE TO N, O UPTAKE. Julio C. Cruz and John T. Reeves.
Cardiovasc. Pulm. Res. Lab., Univ. of Colo. Med. Cntr., Denver, CO
80262.

Alveolar-pulmonary capillary gas transfer (O, & CO,) may be
observed during a breath holding maneuver using a body plethysmo-
graph-pneumatic flow meter. If N,O is inhaled and the breath held
with an open glottis, the large uptake signal has been used to time the
arrival of pulmonary capillary pulse wave. However, the plethysmo-
graph should not be necessary if the gas uptake results in bulk inflow
at the mouth. Using a pneumotachograph, the flow signal obtained
during breath holding after a breath of room air was substracted from
one obtained after a N,O breath. The result (Figure) shows the
increased flow at the mouth caused by the N,O uptake at the
pulmonary capillary level. This uptake occurs when the vascular
pressure pulse arrives at the pulmonary capillaries. Arrival time
AMPLITUDE measured from the R wave of the ECG

arbitrary to the foot of this pulse, was 248 * 12
8 units msec sitting and shortened to 159 * 7
6 msec supine (n=6, p < 0.005). This

arrival time (velocity) may correlate
4 with pulmonary arterial pressure, ac-
cording to Reuben. If so, our data may
2 oot reflect a rise in pulmonary artery pres-
/ sure from sitting to supine position.
0T T T
0 .2 4 .6sec

TIME from R of the ECG

ENDURANCE TRAINING IN THE LEOPARD FROG, RANA PIPIENS.

John W. Cummings* (SPON: S.S. Easter).” The University of
Michigan, Ann Arbor, MI 48109.

The exercise endurance of Rana pipiens increased 35%
after 61 weeks of treadmill training. Despite considerable
reliance on anaerobic metabolism for support of activity,
the leopard frog demonstrated no increase in its anaerobic
capacity during training. Lactate production during exhaus-
tive exercise was not significantly different in either the
trained or untrained frogs. At fatigue, muscle lactate
concentration had increased 3.5-fold to 2.77 + .21 mg/g in
the trained and 2.82 + .13 mg/g in the untrained animals,
while whole body lactate levels were elevated threefold to
1.32 + .10 and 1.47 + .06 mg/g, respectively. The magnitude
of muscle glycogen depletion was also similar for both
groups. The primary adaptation to training was an augmenta-
tion of the aerobic capacity of the muscle as assessed by a
38% increase in the maximum activity of citrate synthase, a
TCA cycle enzyme. The maximum activity of this enzyme was
positively correlated with both the level of maximum per-
formance of all animals (r=.61, p<0.01) and with the degree
of improvement in the trained frogs (r=.72, p<0.05).



EFFECTS OF HIGH DOSES OF AN H;-RECEPTOR AGONIST ON FORELIMB
VASCULAR PRESSURES AND SKIN LYMPH IN THE ANESTHETIZED DOG.
Joe M. Dabney, Carol A. Creed* and David E. Dobbins. Dept.
Physiol., Uniformed Services University, Bethesda, Md. 20014

We have previously reported that the intraarterial infu-
sion of H, and H, histamine-receptor agonists, singly or in
combination, in & dose range of 8-40 ug base/min., failed to
mimic histamine's effects on lymph flow, lymph total protein
concentration and lymph total protein transport. We now re-
port the effects of the infusion of high doses of the H)
histamine-receptor agonist 2(2-pyridyl) ethylamine (PEA) on
vascular pressures and skin lymph in the canine forelimb per-
fused at constant flow. The intraarterial infusion of PEA at
80,160,200 and 400 ug base/min. for twenty minute periods
each resulted in a significant increase in forelimb perfusion
pressure from minute 50 onward and a transiently significant
increase in skin small artery pressure. Skin small vein
pressure was significantly elevated only at the highest in-
fusion rate while systemic pressure and heart rate were not
significantly different from control values at any time dur-
ing the infusion of PEA. Lymph flow, lymph total protein
transport and lymph total protein concentration were signifi-
cantly increased above control by minutes 10,20 and 30 of the
infusion period respectively. There were no significant
changes in arterial plasma protein concentrations during PEA
infusion. These data lend further support to the role of the
H,-receptor in the mediation of histamine-induced increases
in capillary permeability.

ULTRASTRUCTURAL CHANGES IN NON-MYELINATED NEURONS DURING
ENERGY DEPRIVATION. Nancy Ann Dahl, Greg A. Loomey* and
William H. Black*. Univ. Kansas, Lawrence, KS 66045

The neuropathology of oxygen-glucose deprivation
uncomplicated by stagnant conditions was examined. Rabbit
vagus nerves were pulled into a multicompartment perfusion
chamber, stimulated 5/sec and deprived of energy by substi-
tuting N and deoxyglucose for O and glucose in the Locke's
perfursate. At 0, 0.5, 1, 2 and 4 hours nerves were pre-
pared for EM. Cross sectional areas of 100 randomly selected
C fiber axons per nerve were measured. Control neurons had a
mean area of .84u2(S.D.+.46). 0.5 and 1 hour of energy de-
privation did not significantly affect the appearance of the
C fibers. At 2 hours the axons were smaller and flattened
(mean area .62u2) and the number of axons smaller than .4u
increased from 10 to 30%. By 4 hours 50% of the axons were
less than .4u2 and 30% were less than .1p2. These tiny
axons seldom had microtubules or mitochondria but were packed
with neurofilaments. The &4 hour nerves also showed a few
huge axons, up to 13u2, 8% of all axons were over 2.6u2 (.8%
in controls). These large axons contained flocculant mate-
rial and membrane fragments. Both tiny and huge axons were
embedded in normal looking Schwann cells. Thus shrinking is
the most prominent result of low energy and only later do a
few axons swell, though they comprise 50% of the volume. It
appears the early swelling reported in brain anoxia or
ischemia may not be due to lack of energy, per se. (Sup-
ported by a Grant-in-Aid from the Am. Heart Association)
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THE EFFECTS OF PULMONARY IMPAIRMENT ON DEPOSITION AND RETEN-
TION OF AN INSOLUBLE AEROSOL IN FISCHER-344 RATS. Edward G.
Damon_and Brian V. Mokler*. Lovelace Biomedical and Envi-
ronmental Research Institute, Albuquerque, NM 87115

Most of the deposition and retention studies which have
been conducted in the past have utilized healthy, young
adult animals as test subjects. The human population which
may be exposed to environmental pollutants includes not only
healthy individuals but also people with Tung impairment as
a result of emphysema, bronchitis and other respriatory dis-
eases. The purpose of this study was to assess the effects
of elastase-induced emphysema or inhalation of an irritant
aerosol (Triton X-100, a nonionic surfactant similar to
those used in a number of pressurized consumer products) on
the deposition and retention of an insoluble test aerosol
(Feéog labeled with 59Fe). Animals were exposed to aerosol-
ized 59Fep03 2 to 3 weeks after intratracheal instillation of
1 IU of elastase per g body weight or either 18 hours or 7
days after exposure to aerosolized Triton X-100. Animals ex-
posed to elastase exhibited significant reduction in 59Fe
lung burden compared to untreated controls at times ranging
from 1 to 31 days post exposure (P < 0,01). Triton X-100
resulted in dose-related increases in 59Fe whole body burden
when administered 18 hours prior to exposure to 59Fes03.
(Research performed under an Interagency Agreement between
the Consumer Product Safety Commission and DOE Contract EY-
76-C-04-1013 in facilities fully accredited by the American
Association for Accreditation of Laboratory Animal Care).
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TEACHING NEUROPHYSIOLOGY USING STUDENT EVALUATED LEARNING
OBJECTIVES. Nancy Ann Dahl. Univ. Kansas. Lawrence, KS 66045
J.B. Gilmore's method of self evaluated learning objec-

occupational therapists). The method defines the course
content, motivates the student to examine all aspects of the
course and allows each aspect to be analyzed. The student is
given 200 learning objectives and evaluates her own level of
knowledge on each objective, 50 at a time. (Expert-3 points;
learned-2; non learned-0). The average objective score de-
termines the estimated grade(2.2 or more-A; less than 1-F).
Exams are then given on 207% of the objectives to determine
the students reliability and a correction is made if exam
performance on a given objective differs from the student's
estimate on that objective. E.g. failing an objective does
not change the grade if it has been estimated "not learned.”
The average correction factor is used to adjust the estimated
grade and give an "unbiased estimate' of the student's know-
ledge. The self evaluation and exam are graded and compared
on a computer. This allows rapid and accurate feedback as
well as detailed analysis of the course. This analysis
reveals items the students cannot or will not learn and high-
lights items that need revision. The method has improved
student satisfaction and grades. The A's have doubled al-
though 13% still fail (D, F and drop). The few students who
do not understand the method tend to distrust the system.

EFFECTS OF DESOXYCORTICOSTERONE ACETATE ON SALT APPETITE IN
ADRENALECTOMIZED RATS. A.D. Dalhouse*, H.G. Langford,

B. Folk*, and L. F. Jefcoat*. Univ. Miss. Med. Cntr.,
Jackson, MS 39216.

Twenty-four Sprague-Dawley albino rats(250-450 gms) were
adrenalectomized and tested in a two-choice situation for 3%
NaCl and Hy0 ingestion after 100, 200, 400, 800, 1000 ug/kg/
i.m. desoxycorticosterone acetate(DOCA). The experimental
animals showed significant differences from the control ani-
mals in the % change of their food, water, saline uptake
(p<.05) after DOCA treatment. DOCA up to 400 pg/kg were
accompanied by decreasing NaCl intake and increasing H,0
intake. The % changes in intake from control levels were not
nearly as dramatic as those reported by Fregly and Walters,
however, the within-group variance was great. In an attempt
to reduce this within-group variance a second experiment was
conducted using 30 rats in a within-group(all animals re-
ceived all levels of the treatment in a randomized order).
This experiment yielded similar results. The experimental
animals showed significant differences from their control
counterparts in the % change of water and saline intake(p<.05)
after DOCA treatment. Increasing doses of DOCA up to 800 g/
kg produced decreasing NaCl and increased Hp0 intake. Intra-
animal variability was not as great as in experiment I, but
still large enough to be of concern. Plasma levels of renin
were measured and found to be compatible with renin control
of salt appetite at low DOCA doses, and DOCA control at high
doses. Supported byGrants T32-HL07392-01 and RO1-HL18891-02.

MODES OF INSULIN DELIVERY AND THEIR EFFECTIVENESS ON GLUCOSE
UPTAKE BY RAT SKELETAL MUSCLE. E.L. Daniels*S.B. Lewis and
TiA. Schultz®. Naval Regional Medical Ctr. Oakland, Ca.
9le27

In these studies we compared the effectiveness of conti-
nuous infusion and bolus injections of insulin on glucose
uptake in the noncyclically perfused rat hindlimb. Ten mM
glucose was infused at 3ml/min, venous glucose monitored at
2 min intervals, & glucose wuptake calculated as
nMoles/min/100 g rat. Insulin boluses were given every 10
min at doses equal to the amount of insulin continuously
infused for 10 min & glucose uptake compared. At all doses
tested (50, 100, 200, & 2000 wU/min) there was no signi-
ficant difference between the two modes of insulin deli-
very. At the low doses (50 pU/min) neither delivery was
significantly higher than the control (1.85 pM/min/100 g
rat). When doses of 200 to 2000 pU/min were compared, a
dose response was obtained. Glucose uptakes shown below are
for continuous insulin infusion experiments.

Insulin Glucose Uptake uM/min/100 g rat + S.E.
pU/min 10 min 20 min 30 min
0 1.60 + 0.04 1.76 + 0.10 1.96 + 0.08
200 1.75 + 0.12 2.47 + 0.15 2.91 + 0.10
1000 2.38 + 0.23 3.74 + 0.14 4,47 + 0.06
2000 2.76 + 0.12 4.34 + 0.17 5.22 + 0.35

From these results we conclude that insulin given as a bolus
is equal to continuous insulin infusion in stimulating
glucose uptake by rat skeletal muscle.



EFFECTS OF SANDFLY FEVER ON SUBMAXIMAL WORK PERFORMANCE.
W.L. Daniels*, J.E. Wright*, J.A. Vogel, D.S. Sharp*,

G. Friman*, & W.R. Beisel*. U.S. Amy Rsch Inst of Env Med,
Natick, MA 01760 and U.S. Army Med Rsch Inst of Inf Dis,
Ft. Detrick, MD 21701.

Acute viral infections commonly result in myalgia and
negative nitrogen balance. To investigate the affect of acute
infection on work performance, 9 male volunteers (7 experi-
mentals, 2 placebos) were evaluated before, during and qfter
an experimentally induced episode of sandfly fever. Subjects
performed a continuous walking test at 3 mph with a 3% in-
crease in grade every 3 minutes up to 15% gradg. Resting
rectal temperatures were elevated in the experlnental'group
during infection (X = 38.6°C, p < 0.05). The rate of increase
in rectal temperature with exercise was not altered by infec-
tion. Resting heart rate was increased (p < 0.01) during
fever. Heart rate and RPE were increased with exercise dur-
ing fever, however, the increases were only sigpificant
(p < 0.05) at lower workloads (<6% grade): During fever,

3 subjects were unable to complete the ralk. VO, and Vioop
were utnchanged at each absolute workload throu' out the study.
VgBTIPS, VEQ and R were increased in both experimental and
control subjects. Our results indicate that ?he physiological
response to submaximal exercise was only minimally affected
by viral infection. However, the fact that 3 out gf 7 exper-
imental subjects were unable to camplete the walking test
during the fever episode demonstrates a marked effect upon
their ability and/or willingness to perform work.

A STUDY OF THE PLASTICITY OF REPOSITIONED FAST AND SLOW
SKELETAL MUSCLE. Kurt A. Dasse™, Dorothy Chase*, and
William C. Ullrick. Boston Univ. Sch. Med., Boston, MA
02118

It has been suggested that the basic structural, metabol-
ic, and contractile properties of fast and slow skeletal
muscles are dependent upon their innervation, and that these
two types of muscle coexist to perform different functions.
Furthermore, an alteration in the afferent activity arising
from a muscle has been reported to result in a change in its
intrinsic properties. Experiments have been performed to
test these suggestions. The origins of the slow soleus and
fast plantaris muscles in the rat have been surgically re-
versed leaving the nerves and vessels intact, so that the
slow muscle performed the action of the fast muscle, and
vice versa, The histochemical and contractile characteris-
tics were then examined 2 to 12 weeks following the surgery.
Although there was an increase in the Tetanic:Twitch ratio
of the slow muscle, no changes were observed in the time
characteristics or the histochemical properties of either of
these muscles. These results suggest that the action, and
perhaps the function a muscle serves, may not markedly in-
fluence its intrinsic properties. (Supported by USPHS NIH
Grant 1-R01-NS14033 and 1-T32-07224)

"THE RELATIONSHIP BETWEEN TRANSPULMONARY PRESSURE (P-,) AND
SLOWLY ADAPTING PULMONARY STRETCH RECEPTORS (PSR) DUE%NG RE-
SISTIVE LOADING". P.W. Davenport, D.T. Frazier, & F.W. Zech-
man. Dept. of Physiol., Univ. of Ky., Lexington, Ky. 40536.
These experiments were performed on supine, anesthetized,
spontaneously breathing cats. The trachea was cannulated and
connected to a pneumotach to measure flow (V) and volume (V)
by integration. The pneumotach was connected to a resistive
loading manifold for the selective loading of insp. or exp.
Tracheal press. (P:) was measured at the tracheal cannula.
Esophageal press. IP ) was measured by a microtransducer in
the esophagus. The d?%ference between P+ and PES was taken as
P p Single unit PSR activity was recoréed from the peripher-
aT end of the right vagus. PSR frequency (fPS , from a rate
meter), P. P and V were sampled every 100 mse€ for control
and loadez breaths. fP R Was plotted against both P, and V
by computer. The f R'§ curves for control breaths Iﬁowed
clockwise hysteres?§, peak fP occuring prior to max. V.
There were hysteresis loops w?%h both insp. and exp. loads,
the curves were not identical to the control curves. Control
f, R-P curves were linear and had 1ittle hysteresis within
tﬁé tiEgl volume range of breathing. Loading of either insp.
gor exp. resulted in fPSR'P curves that were superimposable
on the control curves. Relﬁlts indicate that in intact ani-

mals the P P is a more adequate reflection of the stimulus
seen by PSRFs than V. (Supported by NIH Grant #HL-16878).
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EFFECT OF AGE AND ULTRAVIOLET EXPOSURE ON THE MECHANICAL AND
BIOCHEMICAL PROPERTIES OF ALBINO GUINEA PIG SKIN. Douglas J.
Darr*, Thomas H. Cook* and Robert B. Mitchell. Pennsylvania
State University, University Park, PA 16802

A major objective of this study was to test the sensitiv-
ity of the Cook strip-biaxial mechanical testing device for
in vivo, noninvasive measuring of the physical stress-strain
properties of skin,

Abdominal skin of four groups of seven month old animals
was irradiated with varying known doses of UV light over a
five month period. Baseline mechanical tests were performed
on all animals before irradiation and again after each group
received its total dosage. Biochemical tests were done on
skin samples to assess soluble and insoluble collagen, type
| and type |1l collagen ratios, and total glycosaminoglans.,

Mechanical stress-strain analyses showed an increased
"stiffness' of animal skin for the control group with age.
With increasing doses of radiation, mechanical tests again
revealed a progressive increase in 'stiffness', but this
was followed by a dramatic loss in "stiffness' in those
animals which received the highest UV dose., Biochemical
changes in dermal collagen composition correlate with and
partly account for mechanical property changes. Both with
age and UV exposure, dermal collagen became increasingly
insoluble, and with high doses of radiation the type | to
type 11 ratio of collagen decreased. No significant
changes were detected in dermal glycosaminoglycan content.

CHANGES IN GASTRIC VASCULAR PERMEABILITY TO PLASMA PROTEINS
DURING A MODEL PROTEIN-LOSING STATE. Horace W. Davenport
and John G. Wood.* Univ. of Michigan, Ann Arbor MI 48109

When the mucosa of a dog's stomach is covered with 10 mM
dithiothreitol (DTT) in buffer, pH 7, vascular resistance
falls to 70% of control in 15 min, and copious plasma shed-
ding occurs (Gastroenterology 60:870, 1971). Filtration and
PS products for albumin and fibrinogen were measured as des-
cribed in accompanying abstract in control states and after
exposure of the mucosa to DTT. In addition, the reflection
coefficient (o) for each protein was calculated.

Control DTT

Filtration, ml min ™ 100 gm dry wt * 2.740.6  7.5+0.8
PS, Albumin, cm® sec © gm dry wt * x 10% 6.5+1.0 14.2+2.2
PS, Fibrinogen, same units 2.3+1.2 4.740.9
o, 0.7 0.4

o, 0.9 0.7

(Supported by USPHS NIH Grant AM 08716)

PAPAVERINE ENHANCES «-ADRENERGIC STIMULATION OF MUCUS GLANDS
IN CANINE TRACHEA IN VIVO. B. Davis, R. Chinn*, P. Graf*,
D. Popovac*, and J. Nadel (SFON: H. Coleridge). CVRI and

Depts. of Medicine and Physiol, UCSF, San Francisco, CA 94143
In anesthetized dogs, ventilated via the lower trachea, we
cut both superior laryngeal nerves and cannulated both crani-
al thyroid arteries for local drug injection. We exposed the
upper tracheal mucosa and sprayed it with powdered tantalum.

Secretions from the mucus glands caused elevations in the
tantalum layer (hillocks). We examined an area (1.2 cm2) of
tantalum coated epithelium at the end of 1 min periods before
and after drug injection, counted the number of hillocks, and
measured the diameters of 6 round hillocks. Phenylephrine
(40 ug in 2 ml) constricted the tracheal vessels seen on an
angiogram but incrgased the number of hillocks from 10 t 3 to
22 * 5 hillocks/cm* (mean * SE; n=6, p<0.01) and increased
the mean hillock diameter from 0.2 ¥ 0.1 to 0.4 ¥ 0.1um (n=6,
p<0.01). After papaverine (60 mg in 2 ml) a peripheral vaso-
dilator, phenylephrine increased the number of hillocks from
17 ¥ 6 to 47 * 10 hillocks/cm? (n=6, p<0.01) and increased
the mean hillock diameter from 0.1 ¥ 0.1 to 0.4 * 0.0 mm (n=
6, p<0.01). The effects of phenylephrine were prevented by
phentolamine (1 mg in 2 ml). These studies show that papav-
erine increases the number of canine tracheal mucus glands
affected by local injection of an a-adrenergic agonist. This
effect may be caused by increased blood flow to the glands.
(Supported in part by NHLBI Grants HL-06285 and HL-21150 and
the Cystic Fibrosis Foundation)



CATABOLISM OF VERY LOW DENSITY LIPOPROTEINS BY DIFFERENTIATED
3T3-L1 CELLS. Roger A. Davis and Arthur D. Hartman.
Louisiana State Univeristy Medical Center, New Orleans, LA.
3T3-L1 swiss fibroblasts are a cloned heterogenous cell
population that differentiate into '"adipocytes' as defined
by a morphology which includes multilocular lipid inclusions.
Several other investigators have shown that upon differen-
tiation, 3T3-Ll cells express specific enzymes which are
characteristic of adipocytes and are not expressed in the
undifferentiated fibroblast state, including lipoprotein
lipase (LPL). A major function of LPL is to hydrolyze VLDL
triglyceride, a process which is essential for peripheral
fat utilization. In vivo LPL in adipose tissue is highly
sensitive to insulin.” We investigated the ability of 3T3-Ll
cells to metabolize VLDL in culture. l“C-Triglyceride
labelled VLDL was prepared in vivo by injecting rats with
l4coleic acid bound to albumin. Addition of VLDL to differ-
entiated 3T3-L1 cells resulted in a linear decrease in
medium triglyceride and a reciprocal linear increase in
medium free fatty acids. After 2 hrs 50% of the initial VLDL
(100 ug/ml) was metabolized. Additional studies show that
triglyceride lipolysis by 3T3-Ll1 cells is inhibited by salt
(90%) ,requires serum for maximal activity and is stimulated
by prior treatment of cells with insulin. These data support
the use of 3T3-L1 cells as an in vitro model of membrane
bound LPL which is sensitive to hormones.

NIH Grants AM 19995 and HL 23895).

(Supported:

ENHANCED ENDOCYTOSIS OF EXOGENOUS ANTIGENS IN SKEL-
ETAL MUSCLE CONNECTIVE TISSUE CELLS FOLLOWING
IN VITRO ANAPHYLAXIS. F. Alonso~-deFlorida,
A. Gutiérrez-Lépez* and H. Merchant-Larios*. Insti-
tuto de Investigaciones Biomé&dicas, U.N.A.M. México
Guinea pigs were actively allergized by Al-ad-
sorbed antigen (Ag=ferritin or horseradish peroxi-
dase). Their left hemidiaphragmatic muscle was
chronically denervated. Thereafter, two strips (Ss)
of muscle symmetrically cut from each hemidiaphragm
were suspended in 0,-CO, equilibrated warm (38°)
saline medium. Repeated histamine doses and medium
washings preceded and followed a period (45 min) of
exposure to the antigen (800 ug P/ml). The Ss were
then transferred to fixative for EM study. The mi-
crographs showed primitive reticular cells (PRCs)
exhibiting cytoplasmic processes appearing to be in
close contact with one another, forming a meshwork
in the perimysium of the muscle fibers. Ag was de-
tected in many PRCs in both denervated and inner-
vated specifically sensitized Ss. Conversely, small
amounts of the exogenous protein appeared in only a
few PRCs in the non-sensitized Ss which were run in
parallel experiments. These results suggest that
the Ag-Ab interaction drives some PRCs to produce
endocytosis directed to the Ag itself. This does
not imply any Ag-induced muscle contraction mecha-
nism,

DIFFERENTIATION OF CHOLESTEROL~FEEDING AND HYPOTHYROIDISM ON
PLASMA LIPIDS AND APOLIPOPROTEINS IN THE RAT. John G.
Delamatre* and Paul S. Roheim. L.S.U. Medical Center, New
Orleans, LA 70119.

Models of hypercholesterolemia generally studied are in-
duced by feeding animals high fat, high cholesterol diets
that include propylthiouracil (PTU). Using these models it is
not possible to differentiate between the effect of choles-
terol-feeding and thyroid supression. In order to discern
these different influences, three experiments were performed:
1: rats were fed a high cholesterol-high fat diet (CF); 2:
rats were fed 3 doses of PTU; 3: rats were fed high fat-high
cholesterol-PTU diets (CFPTU). 1 week and 4 week samples were
taken. In exp. 1, CF rats had an increased chol. conc. of
50~-80%. Apo B conc. were doubled. This increase resulted
from an accumulation of apo B in the d<1.006 g/ml and 1.006-
1.03 g/ml densities. Apo E conc. were decreased 33% at 1 wk
and 50% at 4 wks.In exp. 2 chol. conc. were increased 60-
100% due to PTU treatment. Apo B increased 85-150% as a
result of a large accumulation of apo B in the 1.03-1.063
g/ml density. Apo E increased from 40% to 100% in the PTU-
treated rats. In exp. 3 chol. increased 2407 and apo B in-
creased by 375% in the CFPTU group. Apo E was unchanged in
the CFPTU group after 1 wk. It is concluded that in order
to interpret the hypercholesterolemia induced by cholesterol-
PTU feeding, the separate effects of cholesterol and PTU
need to be considered.

(Supported: NIH Grant HL 20954).
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ETHANOL-INDUCED BICARBONATE PRODUCTION BY CANINE GASTRIC MU-
COSA. Merril T. Dayton*, Jerry F. Schlegel, Joseph Stein-
bach*, Jean Deregnaucourt*, and Charles F. Code. CURE, VA
Wadsworth Hospital, UCLA, Los Angeles, California 90073
This study was undertaken to determine gastric mucosal
HCO3' production directly using the Natelson microgasometer,
undeér basal conditions and after challenge by ethanol. Four
fasted dogs, two with Pavlov pouches and two with Heidenhain
pouches, were used; cimetidine given at 5 mg/kg/hr prevented
HC1 secretion. Prior to testing, the pouches were rinsed
with 150 mM NaCl until the pH of the solution remained at
6.1 or greater. 50 ml of test solution was placed in the
pouches, mixed, and a zero time sample taken. At 30 minutes
the pouches were emptied and a final sample taken. Poten-
tial difference was monitored, and pH and HCO3‘, kt, Na+,
and C1~ concentrations determined. ll“C-PEG provided a re-
sidual volume marker. Two periods using 150 mM NaCl were
followed by one using 20% or 40% ethanol in 150 mM NaCl.

Net HCO3~ Production, uEq/30 minutes (Means of L dogs)
Test Solution Mean Test Solution Mean
NaCl 10.5 NaCl 9.5
NaCl 15.3 NaCl 3.8
20% Ethanol 210.3 40% Ethanol 248.8
Significant reduction in potential difference and increased

fluxes of C1~ and K* during the ethanol periods indicated
mucosal damage. We conclude that exposure of the gastric
mucosa to 20% or 40% ethanol in neutral solution greatly
increases the production of HCO3' by the mucosa.

THE PROSTAGLANDINS, RENIN RELEASE AND RENAL FUNCTION:
EVALUATION IN 3 HIGH RENIN CONSCIOUS DOG MODELS. J.M.
DeForrest, J.0. Davis, R.H. Freeman, A.A. Seymour*, GM.
Williams* and B.P. Rowe*,

Indomethacin was given to dogs with either 1) 2 kidney
hypertension (2 KHT), 2) 1 kidney hypertension (1 KHT), or
3) low output heart failure with ascites. All dogs had
indwelling femoral artery and vein catheters, and were
conscious during all studies. The dogs used in the 2 KHT
and 1 KHT series were fed a diet containing 60 mEq Na+ daily,
bilaterally renal denervated and placed on propranolol (25
mg/kg/day t.i.d.) for 7 days to insure complete blockade of
B-receptor mediated renin release. In 2 KHT, indomethacin
(5 mg/kg) caused an 80% fall in PRA while not causing any
change in arterial pressure (AP). In 1 KHT dogs, indometha-
cin reduced PRA by 68% and AP fell from 137 to 117 mm Hg; no
change was observed in renal function or salt and water ex-
cretion. The dogs used in the low output heart failure study
were maintained on a diet containing 35 mEq Na daily. In
these animals indomethacin lowered PRA by 43%, GFR by 64%,
ERPF by 54%, and urine volume, sodium excretion and potassi-
um excretion by 72%, 41% and 86%, respectively. AP was not
changed by indomethacin. The present findings suggest an
important role of the prostaglandins as regulators of renin
release in all three "high renin" models, and an important
role for the prostaglandins as homeostatic agents which
maintain renal function in dogs with low output heart failure
and ascites.

ON THE DECOUPLING ACTION OF OUABAIN IN
CARDIAC FIBERS. W.C. De Mello. Dept. of Pharmacol.
Medical Sciences Campus, G.P.O. Box 5067, San Juan,
P. R. 00936,

When canine Purkinje fibers were exposed to ouabain
(2 x 107° M) the intracellular longitudinal resistance (rj)
increased and cell decoupling occurred in about 60 min.
Cell-to-cell diffusion of Lucifer Yellow (mol. wt. 443)
studied with the cut-end method, was also suppressed by
ouabain. The action of the glycoside was dependent on the
increase in Ca uptake since Mn (4 mM) abolished the
effect of the compound. The intracellular injection of
EDTA restablished the electrical coupling. Since the
intracellular injection of H* was found to cause electrical
uncoupling in normal Purkinje fibers, the decoupling
action of ouabain might be also related to a fall in pHj. In
fibers previously exposed to NH4C1 (20 mM) for 60 min.
to cause an intracellular alkalosis, ouabain had a
neglegible effect on cell communication. These results
indicate: 1) that an increase in free (Ca); is essential for
the decoupling action of ouabain; 2) that a fall in intra-
cellular pH, probably elicited by a rise in free (Ca); may
be also involved in the action of the glycoside. Supported
by a grant from NIH and from P.R. Heart Association.

’



RELAXATION OF THE ISOLATED CANINE FEMORAL ARTERY
CAUSED BY ACETYLCHOLINE AND BY POTASSIUM IONS.
Jozef G. De Mey and Paul M. Vanhoutte. Department of Medicine,
University of Antwerp, 2610 Wilrijk, Belgium,

Experiments were performed to compare the direct inhibitory effect
of acetylcholine and potassium on vascular smooth muscle cells. Rings
of isolated canine femoral arteries were mounted for isometric tension
recording in organ chambers filled with Krebs-Ringer solution. During
contractile responses to norepinephrine, acetylcholine caused dose-de-
pendent relaxations which were inhibited by atropine. Preparationsin-
cubated in low-K* solution and made to contract with norepinephrine
responded fo an increase in K*-concentrationwith transient relaxations.
Ouabain, removal of sodium and cooling (to 22°C) inhibited the rela-
xations caused by acetylcholine and K¥. Incubation in K*-free solu-
tion depressed the relaxant effect of acetylcholine and augmented that
of K+, Anoxia abolished the relaxatory effect of acetylcholine,and in-
hibited that of K*. Iproveratril reduced the K¥-relaxation but not that
caused by acetylcholine. The relaxant effect of acetylcholine, but not
that of K¥, was less when higher concentrations of norepinephrine were
used to induce contraction of greater amplitude. These experiments
suggest that Nat, Kt-ATPase is involved in an indirect way in the in-
hibitory effect of acetylcholine on vascular smooth muscle cells,

THE EFFECT OF PLACENTAL EXTRACT ON LH AND FSH RELEASE BY THE
RAT ANTERIOR PITUITARY GLAND IN VITRO. Louis DePalatis¥* and
Robert P. Fiorindo. Dept. of Physiology, The Ohio State
Univ., Columbus, OH L43210.

We have previously reported that the 19 day rat placenta
contains Luteinizing Hormone-Releasing Hormone (LHRH) - like
material as demonstrated by immunohistochemical staining
(Physiologist 21:7, 1978). The following experiments were
performed to determine whether or not the identified sub-
stance is physiologically active. Anterior pituitary (AP)
glands from adult male rats were excised and incubated in:
a) medium 199 alone (controls), b) medium + LHRH, or c) med-
ium + placental extract (PE). After a 4 hour incubation
period, Luteinizing Hormone (LH) and Follicle Stimulating
Hormone (FSH) released into the medium were measured by
radioimmunoassay and expressed as ug/l10mg AP wet weight.

The concentrations of LH and FSH released into the medium by
control AP's were 14.0 ug # 3.0 ug and 7.8 ug + 1.0 ug,
respectively. AP's incubated with LHRH and PE released
significantly greater amounts of LH (28.4 ug + 6.5 ug and
41.7 ug + 10.3 ug, respectively; P<.0l) as well as FSH

(14.6 ug + 2.2 ug and 18.1 ug + 2.0 ug, respectively; P<
.001) into the incubation medium. These data suggest that
the rat placental LHRH-immunoreactive substance is physiolo-
gically active. (Supported in part by OSU-GRS grant no.
Th26).

VASCULAR REACTIVITY: THE ALGEBRAIC SUM OF VASCULAR
CONTRACTILITY AND HYPERPOLARIZING ELECTROGENESIS. R. Detar,
Dartmouth Medical School, Hanover, NH 03755.

Vascular reactivity observed while studying isolated
vascu'ar smooth muscle under physiological conditions may not
reflect the maximum potential of this muscle to contract
especially if certain of the many concurrent cellular
processes operating under these conditions may exert a
dominating negative influence on contraction. The vascular
reactivity which reflects the maximum potential to contract
in response to a given stimulus (i.e., to a given molar
concentration of a particular agonist) may be defined as
"vascular contractility". Using small artery samples taken from
rabbit skeletal muscle, it is shown that vascular reactivity
obtained while briefly inactivating Na-K ATPase with G-
strophanthin, IO_GM, reflects a property of vascular smooth
muscle which satisfies this definition of vascular
contractility. Accordingly, vascular reactivity is defined
as the algebraic sum of two distinct properties of vascular
smooth muscle; contractility (a relatively constant property)
representing the potential to contract, and hyperpolarizing
electrogenesis (a relatively variable property) representing
a negative electrical feedback that modulates contractile
responsiveness by opposing contractility. It is suggested
that changes in vascular reactivity can be produced by
changes in either vascular contractility or hyperpolarizing
electrogenesis. (Supported by THE EDUCATIONAL FOUNDATION OF
AMERICA.)

ACTH IS THE PRINCIPLE REGULATOR OF CORTISOL SECRETION IN
RESPONSE TO HEMORRHAGE D.P. Dempsher, H. Santana, P. Bonitz,
V.S. Rudrow, K. Presnell, and D.S. Gann. Johns Hopkins
University School of Medicine, Baltimore, MD 21205.

Earlier experiments in dogs with sporadic sampling of
plasma ACTH(A) and cortisol secretion rate(ﬁ) following
modest hemorrhage suggested that the small rise observed in
A might not be sufficient to account for the large rise in F.
We explored this further in 7 awake dogs with chronic
adrenal vein cannulas, hemorrhaged at 10ml/kg/3min. A was
measured by RIA in continuous samples. A rose abruptly at 4
min, peaked(a35:12pg/ml) at 6min, and remained elevated
until 26min. The increase in F, measured by RIA(AF-H,table)
was similar to that observed previously. To test the abil-
ity of A to account for aAF-H, we infused ACTH in S experi-
ments at rates calculated to produce a step rise in A of
30pg/ml. The resulting increase in F(aF-I,table) was measur-
ed as before. No significant difference between the two
groups was seen(ANOVA). The results indicate that the rise
in A following hemorrhage can entirely account for the
increase in F

time(min) 0 6 9 12 21 24
aF-H ug/min 0.5 2.6 4.4 5.1 2.9 2.9
MtSE $0.2  :l.6  £2.1 £2.3 2.0 1.6
af-1 ug/min 0.0 5.8 7.7 6.4 2.6 2.7
M+SE +0.2 £1.2 0.9 $1.7 0.4 %0.8

Supported by grants AM14952 and GM 07309 from NIH.

AFLATOXIN Bl ACUTE EFFECTS UPON THREE HEPATIC UREA
CYCLE ENZYMES AS A MODEL FOR REYE’S SYNDROME.
Robert Desai* Peter Thurlow* Paul Newberne* and
Henry Brown. M,T.T. and Harvard Medical School.
Canbrdge. ¥ ridge MA 02138 and SUNY Medical School Stény
Brook, N.¥., 11790, !

tioclogy of Reye’s Syndrome characterized by
coma and fulminant hepatic failure with urea cycle
enzyme changes is unknown' but afiatoxin Bl has
been suggested as a contributing factor. A labora-
tory model with Fischer rats (120-15) gm) receiving
an acute toxic dose of aflatoxin Bl 3 mg/kg was
used to study this hypothesis. Activities of urea
cycle enzymes carbamyl phosphate synthetase (CPS)
ornithine transcarbamylase (CTC) and arginase (ARG)
may be determined through colorimetric analysis of
intermediates in the urea cycle urea and citrul-
line., A new semi-automatic method was used for
these measurements with liver samples from animals
24 hours after aflatoxin administration. CPS and
O0TC values were 6l and 7% respectively of control
values. ARG activity was within the normal range.
Urea cycle enzyme activity from biopsy specimens
from children with Reye’s Syndrome has been repor-
ted to be similar to this pattern. (Supported in
part by USPHS NIH Grant POIES 00597).

EFFECT OF SUBMAXIMAL NEUROMUSCULAR BLOCKADE (SMNB)
ON RESPIRATORY MECHANICS IN CONSCIOUS MAN. A, De
Troyer*, and J. Geens* (SPON: M. King). Chest Ser-
vice and Dept. of Anesthesiology,Erasme Univ. Hosp.
Brussels, Belgium.

To explore the influence of respiratory muscle
weakness on respiratory mechanics, we measured
lung volume and static pressure-volume(PV) curves
of the lung and relaxed chest wall in 6 sitting,
awake,trained volunteers,before and after small
doses of pancuronium had reduced the static recoil
pressures of the lung(Pel) at TLC to 60 # 10% of
control. VC decreased 10%, but RV was not increased.
Although deflation lung PV curves showed a slight
increase in Pel,there was no change in PV relation-
ship during inflation, indicating that the changes
observed during deflation were only due to the
hysteresis characteristics of the lung. In all sub-
jects SMNB decreased both FRC and Pel at FRC,and
transposed the deflation chest wall PV curve to
lower volumes at a given trans chest wall pressure.
We conclude that SMNA 1) does not affect the elas-
tic properties of the lung,and 2) decreases the
tendency of the chest wall to recoil outward.This
indicates that a tonic respiratory muscle activity
influences the elastic behaviour of the relaxed
chest wall and that suppression of this activity
results in a fall in FRC.



AGE RELATED LOSS OF NEURONS IN THE MACULAR
PROJECTION AREA OF THE HUMAN VISUAL CORTEX.

K. Devaney and H.A. Johnson. Department of
Pathology, Tulane University School of Medicine,
New Orleans, LA 70112.

The decline of visual acuity with increasing
age is a result of loss of function both in the
eye and in the central sensory system. We have
investigated the latter by measuring the change in
concentration, or packing density, of neurons in
the human visual cortex with increasing age.
Formalin fixed cortex from the macular projection
area was weighed and transformed into a cellular
suspension by ultrasound. Stained cells were then
counted with a hemacytometer and classified as
neurons or glia. The rate of cell destruction by
ultrasound was not significant in either young or
old brains. In 23 brains of individuals with no
known neurological disease, the number of neurons
per gram of visual cortex decreased from over
4 x 107 in the third decade to about 2 x 107 in the
eighth decade of life. The concentrations of glial
cells increased slightly over this interval. This
decrease in neuron packing density together with
the decrease in overall brain mass indicates an
absolute loss of visual cortical neurons in the
range of 50% or more in old age.

CHARACTERIZATION OF THE HISTAWNE RESPONSE OF 1SO-
LATED RAT PARIETAL CELLS USING ""G-AMINOPYRINE. E. J.
Dial , W.J. Thompson and G.C. Rosenfeld (SPON: G.A. Casfro).
Univ. Tex. Med. 5ch., Houston, Tx. 77030

Gastric acid secretion in isolated rat par'sfol cells was
indirectly estimated by measuring the uptake of ' "C-aminopyrine
(AP) in response to various stimuli. lIsolated cells were incubated
with drugs for 60 min. at 37%nder 95% 0.:5% CO.,. Histamine(H)
stimulated the cells with an ED50 of 3§uM. O%her H agonists
which stimulated AP uptake (ED50 between 40 and 80uM) were N-
methylhistamine, N,N-dimethylhistamine, dimaprit and 4-methyl-
histamine. Little or no stimulation was seen with 2-methylhista-
mine, 3-methylhistamine, 2-pyridylethylamine, }(Z-Qminoet[\gl)-
|,2,4-triazole, and Z—thiozolylomins. The response to H (107°M)
was completely blocked by 107°M cimetidine or metiamide,
concentrations which did not inhibit AP uptake in response to
carbachol (C) or dibutyryl cyclic AMP (DbcAMP). Mepyrqmingsund
prog\ethqzine blocked H stimulated AP accumulation at 10 ~“and
10"°M, respectively. However they were also found to block AP
accumulation in response to C and DbcAMP. Atropine, scgpolom-
ine, hexamethonium and phentolamine were inactive at 107 "M on H
stimulated accumulation of AP. These results are consistent with
the interaction of H with H,-receptors of isolated rat parietal cells
and the subsequent stimuldtion of acid secretion. (Supported in
part by USPHS. NIH Grant AM 20431)

STATIC VS. DYNAMIC INDICATORS OF SMOOTH MUSCLE ACTIVATION.
Patrick F. Dillon and R. A. Murphy. Dept. of Physiology,
Univ. of Virginia Sch. of Med., Charlottesville, VA 22908
Developed force is often used as an index of muscle acti-
vation. Strips of swine carotid media stimulated with K+,
norepinephrine (NE), or histamine (H) develop force over a
period of two minutes to a plateau which is maintained. At
various times following stimulation, the tissues were subjec-
ted to a quick-release and allowed to shorten isotonically.
The load was approximately 13% of the isometric plateau.
Shortening velocities increased to a maximum within the first
minute of stimulation, and then declined exponentially to
values at 8 min of 49+12% SD (K"), 46+ 8% (NE), and 67+ 7%
(H) of peak velocities. Complete force-velocity curves ob-
tained with the Hill Equation after 1 or 10 min of Kkt stimu-
lation showed significant differences for the maximal short-
ening velocities, Vo, (0.078+0.012 vs. 0.045+0.011), and
the velocity parameter, b, (0.0073 #0.0019 vs. 0.0037 %
0.0004) in muscle lengths/sec. The value of a/Po was not
significantly different (0.094 * 0.014 vs. 0.082*0.023)at 1
min and 10 min respectively. In summary, when developed
force indicates no change in the number of functioning cross-
bridges, there is a temporal decline in parameters (V, and b)
reflecting cross-bridge cycling rates. Developed force is an
incomplete index of activation in vascular smooth muscle.
(Supported by NIH grants 1 POl HL19242 and HL07284)
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PANCREATIC POLYPEPTIDE RELEASE IN RESPONSE TO INTESTINAL FAT.
P Devitt,* A Ayalon,* J Lonovics,* K Hejtmancik,* PL Rayford,
JC Thompson. Department of Surgery, The University of Texas
Medical Branch, Galveston, Texas 77550.

The mechanism of pancreatic polypeptide (PP) release after
a meal 1s unclear. The specific roles for neural and humoral
mechanisms have not been delineated. Direct release of PP is
unlikely: 1) there are few PP cells in the gut and 2) iv
amino acids do not release PP. We have shown release of PP
by exogenous CCK in physiologic doses. In this study we have
evaluated the role of humoral mechanisms in PP release.
Methods: Six dogs with gastric and duodenal fistulas were
given an oleate infusion (10 mmol/hr) through a duodenal
cannula. Blood samples for radioimmunoassay of CCK and PP

were taken every 15 minutes. Results:
Basal 15 min 30 45 60 75
PP 291460 717254 789+123*% 636+108* 560+135 440+100
CCK 27%12 5015 70+£27 51+9% 56+9% 34%7
* = gignificant elevation above basal (p <0.05).
Conclusions: Oleate caused a simultaneous release of both
CCK and PP. Since exogenous CCK, when given in physiologic

doses, releases PP, there is most likely a humoral factor in
the release of PP after a meal and CCK appears to fit that
role.

CHANGES IN BLOOD VOLUME AND RESPONSE TO VASO-ACTIVE DRUGS IN
HORIZONTALLY CASTED PRIMATES. D.T.Dickey*, K.K.Teoh*, H.
Sandler, H.L. Stone, Dept. of Physiology, Univ.of Oklahoma,
Health Science Center, Oklahoma City, Oklahoma 73190.

Six rhesus monkeys were horizontally casted for 14 days.
Aortic diastolic pressure (DP), pulse pressure (PP), and
heart rate (HR) responses to norepinephrine (NE), phenyle-
phrine (PE) and nitroprusside (NP) were measured. The blood
volume was determined using Cr°! and 1!25, Resting HR in-
creased significantly (P<0.05) after casting from 147+24 to
161+16 (mean #S.D.), but DP (73+21 to 78+9) and PP (36%1l4 to
38+11) were unchanged. The change in DP (39+5 to 22#12), PP
(30£12 to 10%11) and HR (-21%*22 to -6*11) response to NE were
decreased, as was the change in DP (32+10 to 22+9) and HR
(-28+25 to -8+9) response to PE; PP difference (119 to 5%2)
response to PE was unchanged. The response to NP remained
unaltered. The average blood volume was reduced by 14.2+7.3%
after 14 days of horizontal casting. These data indicate that
the constrictor response to vasopressor drugs of the peri-
pheral system was impaired, whereas the dilator response re-
mained unchanged. The reflex heart rate changes were simi-
larly affected; i.e. attenuation of the bradycardia to an
increase in arterial pressure and no change with decreasing
arterial pressure. The reduction in blood volume is similar
to that observed in human subjects during space flight and
in a simulated zero-G environment. The results indicate an
alteration in peripheral and central neural regulations of
blood pressure. (Supported by Grant #NSG 2282.)

INSTRUCTIONAL PROGRAM IN LIVER PHYSIOLOGY, N.R, Di Luzio,
Dept. Physiology, Tulane University School of Medicine, New
Orleans, LA 70112.

In spite of the fact that the liver is the largest organ of
the body and marked advances have been made in appreciating
the multifaceted and extensive role of the liver in health and
disease, the physiology of the liver is grossly neglected in
medical physiology programs. Only four Physiology Departments

eof U,S. medical schools provide a fundamental consideration of
hepatic physiology. Likewise, a survey of textbooks of medi-
cal physiology denote an equivalent absence of coherent co-
verage of hepatic physiology. It is the goal of the Tulane
program to provide medical and graduate students a basic foun-
dation in hepatic physiology in order that they can appreciate
the highly diverse contributions of the liver. An innovative
method of teaching hepatic physiology in medical physiology
has been developed. The "hepatic block" format involves a
series of 11 lectures, a 4 hour presentation and discussion
of selected clinical cases and 2 clinical correlations in
liver and Reticuloendothelial physiology. On occasion, labo-
ratory endeavors involving "Liver Unknowns" are utilized.
These composite endeavors transmit relevant information and
concepts regarding the unique role the liver plays in regula-
ting the internal environment both from the concept of homeo-
stasis as well as regulating the purity and sterility of the
internal environment through the contribution of hepatic
Kupffer cells, the major functional component of the reticu-
loendothelial system.



MULTIPLE FORMS OF MYOSIN LIGHT CHAIN KINASE IN MAMMALIAN
MUSCLE. J. Di Salvo, J.T. Stull* and D. Blumenthal*.
Univ. of Cin., Col. of Med., Cin. OH 45267 & UTHSCD, Dal. TX
Myosin light chain kinase (MLCK) may influence contrac-
tile phenomena through phosphorylation of the 15,000-20,000
dalton myoson light chains. We suspected that multiple forms
of MLCKS might exist in mammalian muscle because of known
functional differences between different types of muscle. To
test this hypothesis MLCK was detected in extracts of bovine
skeletal, ventricular, and aortic vascular smooth musclie by a
new technique involving isoelectric focusing on polyacryl-
amide gels and auggradiography. Multiple bands showing
incorporation of 2“p from ATP X 4P (MLCK activity) were
always found in either skeletal or aortic smooth muscle.
However, the 3-4 bands found in skeletal muscle focused at pH
values (pH 5.2, 6.4, 6.6 & 7.0) distinctly different from the
2-4 bands found in aorta (pH 5.5, 5.8, 6.4 & 6.7). Further-
more, the greatest activity of MLCK in skeletal muscle was
usually in the most acidic band, whereas the greatest
activity in aorta was usually at pH 6.4-6.7. In contrast,
only a single band of MLCK activity was found in cardiac
muscle (pH 5.2), but such activity was relatively low in
magnitude and seen in only 3 of 7 hearts studied. In all
muscles studied MLCK activity was dependent on Ca*t and
calmodulin. These findings suggest that multiple forms of
MLCK probably exist in a single type of mammalian muscle, and
that different forms of the enzyme may exist in different
types of muscles of the same species.(Supp. NIH/HL 20196)

THE PYRAMIDAL TRACT OF THE WOODCHUCK, RACCOON AND SLOW LORIS.
G.S. Doetsch*, R.H. Ray, A.M. Kelahan* and A.L. Towe. Med.
Coll.

Several organizational features of the pyramidal tract (PT)
were studied in representatives of 3 mammalian lines. The ce-
rebral origins of the PT were mapped by recording the early
antidromic response (a wave) to electrical stimulation of the
ipsilateral medullary pyramid. In all species, widespread re-
gions contribute axons to the PT, including a major focus in
sensorimotor cortex. With unilateral lesions of this cerebral
tissue, the Nauta-Gygax method was used to trace the spinal
course of the PT. The corticospinal tract (CST) of the wood-
chuck occupies the ventral part of the dorsal funiculus and
extends to sacral levels; dense axonal degeneration was found
in the dorsal horn, less in the intermediate grey and little
in the ventral horn. The CST of the raccoon and slow loris is
located in the lateral funiculus, and more axonal debris is
present in the ventral horn, Using 1light microscopy, the mean
cross-sectional areas A (mm“), fiber numbers N and fiber dia-
meters D (ym) of the pyramids were estimated; their relation-
ships to mean body weights P(kg) and brain we1ghts E(g) are:

A D P E N/A N/P N/E

Woodchuck 1.1 98K 1.4 3.4 12.8 89K 28.8K 7.7K
Raccoon 3.1 273K 2.0 6.1 46.1 88K 44.8K 5.9K
Slow Loris 0.9 197K 1.2 1.4 10.8 219K 140.7K 18.2K

These results support the view (Towe, Brain Behav. Evol. 7:1,
1973) that the size of the mammalbaﬂ PT 1sop§1mari]y re]a&eg
to body and brain size, with N=kP~°", N=kE and N/E=kP

EFFECT OF ISOMETRIC DIAPHRAGMATIC CONTRACTION ON
CARDIAC OUTPUT AND MUSCLE BLQOD FLOW. E. Donovank*,
T, TriERenbach*l A. Grassinoy P.T. Macklem, and

C. Roussos Meakins Christie Labs., McGill Univ.
Clinic, Royal Victoria Hosp., Montreal, Quebec

We measured dlaphragmatlc,odl, and quadrlceps,

Qq,blood flow and cardiac output, Qc, as a function
of transdiaphragmatic pressure,Pdi durlng qua51-
isometric diaphragmatic contraction in 10 supine
anesthetized dogs,with the abdomen strapped. We
produced sustained diaphragmatic contractions with
Pdi from 2 to 100 cmH20 by bilateral phrenic nerve
stimulation. le, Oq and Qc were measured using
radionuclide labelled microspheres during quiet
breathing and at various Pdi's. Qc decreased (1. 56%

.29 to 1.12%.16 L/min, mean*SE, p< 0.025), Qq
fell proportionately (3.5%t6 to 1. 4 t4 ml/100 g/min
p <.01) whereas Qdi increased (9.5% 2.0 to 43.4t
4.5 m1/100 g/min; p <.001) during phrenic stimula-
tion. Peak gdl was 767% of Qdi durlng quiet breath-
ing but mean Qd1 decreased at maximum Pdi from a
peak of 56.3%5.4 to 37.5%t7.6 ml/100 g/min;
p4%0.025). We conclude that quasi-isometric diaph-
ragmatlc contraction leads to an increase in Qdi,
in spite of a, fall in Qc due to in part to a redis-
tribution of Qc away from non-working skeletal

muscles. Supported by the Medical Research
Council of Canada.

Ga., Augusta, GA 30912 & Univ. Wash., Seattle, WA 98195.
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BLOCKADE OF HISTAMINE-INDUCED INCREASES IN MICROVASCULAR
PERMEABILITY BY A LOW DOSE OF AN H,-RECEPTOR ANTAGONIST.
David E. Dobbins, Carol A. Creed* and Joe M. Dabney. Dept.
Physiol., Uniformed Services University, Bethesda, Md. 20014

The local intraarterial infusion of high doses of an Hj;-
receptor antagonist blocks the ability of simultaneously in-
fused histamine to increase microvascular permeability. We
now report the effects of infusion of 10ug base/min tripelen-
namine on the ability of simultaneously infused histamine
(l.4ug base/min) to alter microvascular permeability. Intra-
arterial infusion of histamine in the canine forelimb signifi-
cantly decreases forelimb perfusion pressure and skin small
artery pressure while skin small vein pressure is increased.
There are no significant changes in either systemic pressure
or heart rate. Lymph flow and lymph total protein transport
are significantly increased from minute 10 of the infusion
period onward. Lymph total protein concentration is signifi-
cantly increased from minute 30 of the infusion period onward.
Infusion of histamine during infusion of tripelennamine re-
sults in changes in vascular pressures which are direction-
ally similar to those seen during the infusion of histamine
alone. In contrast, infusion of histamine during tripelen-
namine infusion failed to significantly alter lymph parame-
ters. These data indicate that infusion of a markedly lower
dose of an Hj-receptor antagonist than has been previously
reported is capable of effectively blocking histamine-medi-
ated increases in microvascular permeability.

CO vs Ht RESPONSE OF THE CAROTID BODY. D, F. Donnelly*,
E. J., Smith* and R, E. Dutton. Department of Physiology,
Albany Medical College, Albany, NY 12208

Biscoe (J. Physiol. 208:121, 1971) indicates that the
carotid body responds to isohydric hypercapnia while other
investigators claim that the CO2 response is solely mediated
by its concomitant acidosis. To help resolve this contro-
versy, we compared CO2 and H ion responses in 5 pentobarbital
anesthetised, paralyzed cats. After placement on a respira-
tor, single carotid body nerve fibers were dissected free and
were placed on unipolar platinum wire electrodes. Then the
fiber responses to room air and the last two min of 6 min
inhalations of 3%, 6% and 9% inspired CO2 in air were
recorded, and blood samples were drawn for gas tension meas-
urements, Following return to room air activity, 1N NaH2PO,
(2ml/kg) was infused over a three minute period and the
respirator frequency was adjusted to hold end tidal COy con-
stant. The room air activity was recorded, and blood samples
were drawn before and at 5,10,20,30,40 and 50 min following
the start of acid infusion. The results from all 5 cats
showed a marked displacement to the right of the CO2 response
line at 5 min, but a return to the CO2 response line from
10-30 min, These results suggest that CO2 and H ion are
transduced by the same mechanism; however, there is a slow
equilibration time for H ion in the range of 10-30 minutes.
(Supported by NIH Grants HL-12564 and HL-07194)

EFFECT OF TEMPERATURE ON THERMOREGULATION IN DEHY-
DRATED CATS. P.A. Doris*, M.A. Baker and H.F. Blair*. Dept.
Biol. and Div. Biomed. Sci., U.C. Riverside, Riverside, CA" 9252l.

We measured metabolic rate (MR), evaporative water loss (EWL),
body (peritoneal cavity) temperature (T, ) and respiratory rate (RR) in
nine cats (mean hydrated weight 3. 83kb living in daily temperature
cycles (18:6hr) of 25C:35C, 25C:38C and 25C:40C. Measurements
were made at the high ambient temperature (T ,) on animals hydrated
ad lib and once daily after removal of drinkirig water. Dehydration
was continued 92hr at 25C:35C and at 25C:38C and 70hr at 25C:40C.
Mean hydrated EWL was 6.66+0.43 W (n=19) at 40C, 4.26+0.49W (n=9)
at 38C and 3.05+0.26W (n=16) at 35C. At 35C, EWL fell to 63% of
hydrated levels after one day of dehydration and was sustained ca
53% for 3 more days. At 38C, EWL fell progressively over 4 days of
dehydration, reaching 50% of hydrated E