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INFLUENCE OF POSTURE, PASSIVE TILTING, ~STHESIA, AND ARTIFICIAL 
RESPIRATION ON VENOUS RETURN AND CARDIAC OUTPUT. Francis L, Abel and 
John A. Waldhausen,* Depts. of Physiology, Surgery, and the Heart 
Research Center, Indiana Univ. School of Medicine, Indianapolis, Ind, 

Venal caval flow and cardiac output have been studied in 9 dogs 
with chronically implanted light weight electromagnetic flow probes. 
The changes in venal caval flow patterns and in mean flows were 
observed during normal postural responses, passive tilting, during and 
following the induction of anesthesia, and with artificial respiration. 
Zero flow levels were obtained by the injection of acetylcholine in the 
anesthetized animal or by the comparison of "magnet off" zeroes in the 
unanesthetized animal with a later true occlusive zero. Inferior vena 
caval (IVC) flow varied from 37% to 85% of cardiac output, averaging 
56%; the azygous vein was ligated. IVC flow and cardiac output 
decreased uniformly on 20° head-up tilting, but was not consistent on 
head-down tilting. Cardiac output uniformly increased in the standing 
versus prone positions, generally by means of a change in heart rate 
rather than stroke volume. Output decreased in about one-half of the 
animals in the sitting position. Sodium pentobarbital decreased 
cardiac output, but methohexital sodium and fentanyl-droperidol 
(Innovar) increased it or produced no change. Placing the animal on a 
respirator decreased cardiac output. Pulsatile flow patterns were 
generally similar in the two cavae. (Supported by USPHS grants 
HE-08042 and HE-6308). 
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NITROGEN AND ARGON TENSIONS IN URINE: POSSIBLE EVIDENCE FOR 
COUNTERCURRENT MULTIPLICATION. J. D. Abernethy, L. E. Farhi, and 
H. Rahn. Dept. Physiol. , State Univ. of New York at Buffalo, Buffalo, N. Y. 

In 6 normal male subjects breathing air urinary nitrogen tension (measured 
by gas chromatography) was significantly lower (1.5%) than that of blood, and 
also significantly lower (2%) than the nitrogen tension predicted from simulta- 
neous urinary argon measurements. To account for these absolute and relative 
differences of the two gases the following hypothesis is proposed: Inert gas 
tension, P, in the urine equilibrates with that in the inner zone of the medulla 
and is determined largely by events in this zone- P is a function of two 
variables: concentration, C ) and solubility , o(, i, e. , P = C/0(. In the inner 
zone b( is reduced by the increased salt concentration, the %alting-out effect,‘? 
which alters @for both argon and nitrogen by the same fraction. This would 
tend to increase P in the same proportion for both gases. C, in the inner 
zone, is reduced as a by-product of the countercurrent multiplication of sodium 
by Henle’s loop. This would tend to lower P in this zone- The relative magni- 
tude of this reduction in C depends on the diffusivity , d, of the gas, and since 
dA/dN2 = 0.84, the effect on C argon would be smaller. The final partial pres- 
sure for each gas in the inner zone of the medulla will thus depend on these two 
changes in o( and C, PA perforce being higher than PNZa These partial pres- 
sures will be reflected by the tensions of each gas in the urine with some 
modifications depending on the rate of urine flow. (Supported by the U. S. Air 
Force.) 

PATTERNS OF UNIT RESPONSE JIV THE CAT SUPERIOR CCLLICULI: XWTED BY 
NON-VISUAL STIMULI. V. C. Abrahams and S, Falchetto? Department of 
Physiology, Queen’s University, Kingston, Ontario, Canada. 

Although the superior colliculus of the cat is usually regarded as 
part of the central visual pathway, 95% of the units from which 
recordings were made in the chloralose anaesthetized cat responded to 
one or more non-visual stimuli. These stimuli include electric shocks 
applied to the skin, clicks, and electrical stimulation of the central 
end of a cut muscle nerve. Units responding to skin stimulation 
respond when stimuli are applied over a wide area of the skin. In 
such experiments examination of post-stimulus histograms has shown that 
the pattern of cell discharge is usually related to the area being 
stimulated. Commonly a brisk, short latency (6 m.sec. or so) discharge 
may be obtained from a single unit when a restricted area of skin is 
stimulated, whereas the same unit may discharge weakly after a much 
longer latency when other skin areas are stimulated. Similarly units 
responding to muscle afferent stimulation may show a brisk early 
discharge to stimulation of a particular muscle nerve, but respond 
weakly and at a longer latency to stimulation of a number of other 
muscle nerves. (Supported by the Defence Research EIoard and Medical 
Research Council of Canada) 
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GLUCOSE AND IMMUNE ERYTHROCYTOPENIA AND LYSIS. V.W, Adamkiewicz and 
P.J. Sacra*. Physiology, School of Medicine, Montreal, Canada. 

An acute (24 h.) syndrome (erythrocytopenia, hemolysis, jaundice, 
splenomegaly, death) was produced in mice by rabbit anti-mouse-ery- 
throcyte serum. Increasing the blood glucose Level of mice from 50 
to 190 mg/lOO ml, at the time of antiserum injection, resulted in a 
decreasing of mortality from 90 to 0%, and in an increase of LD 0 of 
antiserum from 2,900 to 10,200 agglutine units/kg, i.p. Follow ng a I) 
small dose of antiserum (1,200 agg.u./kg) erythrocytopenia changed 
from 4 x 106 to 8 x lo6 r.b.c./ml., and recovery from the syndrome 
was accelerated from 15 days to 2 days. The blood sugar level at time 
of antiserum injection in this case was increased from 55 to 220 rug/ 
100 ml. "In vitro" speed of hemolysis of whole blood (diluted 1:8 in 
saline-heparine-antiserum-complement system) wag decreased from 90% to 
20% as the glucose level in the blood was changed from 45 to 200 mg/ 
100 ml. Rut no protection was obtained by adding glucose to washed 
erythrocytes. It is suggested that glucose bound in plasma protects 
erythrocytes against the antiserum-complement t#oxicity. (Grants : 
W-64@ - The Medical Research Council of Canada, and AM-05684 - The 
U.S. Department of Health, Education and ielfare). 

INCREASED CORONARY SINUS BLOOD FLOW PRQDUCED BY COMBINA- 
TION OF DIPYRIDAMOLE (PERSANTIN@) & ATP. S. Afonso’% G S. 
O’Brien. Cardiovascular Res. Lab., Univ. of Wise., Madison; Wise. 

Persantin@ is a well known coronary vasodilal:or. In addition it has 
been reported that previously administered Persantin@ I. V. augments 
adenosine induced increase of coronary blood flow. In the present 
study a combination of Persantin@ and ATP at doses which alone are 
relatively ineffective was examined for its effect on coronary sinus 
blood flow. Adult dogs anesthetized with Morphine-Dial-urethane- 
Pentobarbital-Na were used. Heart rate, arterial blood pressure, car- 
diac output, left ventricular work and coronary sinus blood flow were 
measured before and during 20 minute constant rate infusions of 1) ATP 
alone 1 mg. /min., 2) a combination of ATP 1 mg. /min. and Persantin@ 

005 mg. /Kg. /min. and 3) a newly developed thermodilution flowmeter 
(Afonso, S. and Crumpton, C. W., Fed. Proc. 25: 699, 1966). Con- 
sistently during the infusions of ATP or Persantin@ alone coronary sinus 
blood flow changed little or not at all whereas Ijuring the combined in- 
fusion a very marked and sustained elevation occurred. These results 
indicate a potentiating capacity of Persantin@ for ATP to increase coro- 
nary blood flow. 

This work was supported in part by a grant from the Wisconsin Heart 
Association. 
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ELEVATION GRADIENT OF LUNG DENSITY. J. Altobelli, R. Ackerley, S. E. 
Ketner, M. A. Tattersall and J. L. Patterson, Jr. (intr. by Jc L. 
Patterson, Jr.), Depts. of Medicine and Biometry, Medical College of 
Virginia, Richmond, Virginia. 

In an earlier study, intrapleural pressure in the anesthetized dog, 
held vertical, was found to increase 0.21 cm H20 for each cm of vertical 
distance. Mean lung density in the end-tidal position was 0.22 gm/cc 
lung. Thesmechantim for the intrapleural pressure (Ppl) gradient is un- 
certain, but among the possibilities are (l), the lung behaves as a 
homogenous fluid, or (2X a vertical gradient of lung density exists 
which affects the Ppl. The present investigation explored this second 
possibility. Ten anesthetized (pentobarbital) mongrel dogs were studied 
after 45 minutes in the vertical head-up position, 1 in the horizontal 
and 1 in the vertical head-down position. Circulation was stopped by 
electrical fibrillation and the trachea clamped, the thorax entered, 
pulmonary vessels clamped, lungs removed en bloc, wrapped in polyethy- 
lene sheet, and immersed in liquid nitrogen (T -197OC). The trachea was 
was unclamped to admit air as lung gas shrank. Later, the completely 
frozen lung was cut from apex to base into cubes l-2-cm on each edge 
and the position of each cube measured. The density (wt/vol) of each 
cube was determined. A composite curve, fitted by least squares to the 
density vs. vertical distance data, had the fornzula: Density = 0.094 
cO*O~~H, where H = vertical distance from the apex in cm. This indi- 
cates a density at the apex of 0.094 Gm/cc and at the base 0.41 Gm/cc, 
for an apex-to-base distance of 20 cm. The apex-to-base density grad-- 
ient was absent in the horizontal position, and was anatomically re- 
versed in the head-down position. This density gradient indicates 
major differences in ratios of lung gas to tissue plus blood at diff- 
erent elevations. It cannot be solely responsible for the linear 
gradient of Ppl vs. elevation. 

CONDITIONS FOR SPONTANEOU S AC!SIVITy BELOW 5°C FOR AN ISOLATED A!I!RIUM 
OF A NON-HIBERNATOR. E. T. Angel&OS and J. T. Maher& U. S. Arnpt 
Research Institute of Environmental Medicine and Boston University 
School of Medicine, Boston, M;sssachusetts. 

Cardiac pacemaker activity in isolated preparations fram non-hiber- 
nating species is known to cease at temperatures fram 20-15°C. By 
contrast similar preparations from hibernators (even when not in 
hibernation) continue to beat at temperatures below 5°C. Ionic and 
neurohumoral. conditions were investigated that would maintain spontan- 
eous cardiac activity of a non-hibernator at 10~ temperatures. 
Isolated right atria of the rabbit were perfused as described previous- 
ly (Arch. Int. Physiol. Biochim. 71:155, 1963). In the controls 
spontaneous propagated activity ceased at a mean (&SD) temperature of 
18.9 f  1.4 c. When the K of the perfision fluid was reduced to one- 
half (replaced with Na), spontaneous atrial activity was maintained to 
a mean of 14.5 k l.lOC. At this point perfusion with acetylcholine 
(lpg/ml) re-initiated activity which was maintained for an additional 
decrease of 3-k°C in bath temperature. However, after arrest at low K, 
perfusion with catecholamines (epinephrine or norepinephrine, lkg/ml) 
re-initiated and maintained spontaneous activity to temperatures beluw 
5% (mean 4.20~). Thus it appears that spontaneous cardiac activity 
can be maintained at low temperatures in non-hibernators in certain 
ionic and neurohumoral environments. 






























































































