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EFFECT OF HYPERTONIC INJECTIONS ON THE DISTRIBUTION OF I-131 IN BRAIN 
AND MUSCLE. William F. Agnew,* Chester Hyman, and John Shahinian.* 
Univ. of So. California and Huntington Inst. of Med. Research, Pasadena. 

Tissue/plasma I-131 ratios were determined following intravenous 
injections of a mixture of I-131 and Fe-59 labelled red cells in rats 
subsequently infused with isotonic and hypertonic solutions. The total 
I-131 in the tissues: was corrected for residual blood by the amount of 
Fe-59. The tissue/plasma I-131 ratio at thirty minutes for control rats 
was 2.10 f 0.45 for cerebrum, 3.5 f 1.01 for post-tentorial brain, 2.01& 
0.41 for cerebrospinal fluid and 14.90 f 2.72 for skeletal muscle. In- 
fusion of 1.5 gm/kg NaCl as 25% solution increased I-131 space in brain 
and in muscle by 300% and 35% respectively. Plasma osmolalities (Fiske 
Osmometer) at sacrifice ranged from 350 to 365 m.osm/L. Cisternal fluid 
and cerebral extra-cellular space 1-131 levels corresponded in both nor- 
mal and treated animals. The apparent osmotic load necessary to cause 
the observed changes in the tissue spaces was calculated using Boyle's 
Law. For muscle, calculated osmotic pressure levels approached the 
measured plasma values, however for brain tissue the calculated osmotic 
load was significantly below the actual plasma osmotic pressure. These 
results indicate the presence of an extravascular compartment in the 
central nervous system accessible to plasma I-131 which may be os- 
motically modified. Skeletal muscle behaves more like a perfect osmo- 
meter than does brain tissue. 

Supported by N.I.H. Grant number 03077-02. 
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THE EFFECT OF TEMPERATURE ON THE TURTLE ELECTROCARDIW 
GRAM. T. K. AKERS and M. G. DAMM~ Dept. of Pharrn., 
Stritch School of Medicine, Loyola Univ.,Chicago,Ill. 
The configuration of the ECG of turtles at different 

cardiac temperatures had not been skudied. The present 
experiments were performed on large, 12 inch, aquatic 
turtles, Special gold plated electrodes were implanted 
in the carapace near the legs to obtain the standard 
limb leads, A bead thermistor was implanted near the 
heart for core temperature recording. Rectal and ambient 
temperatures were also recorded. A Grass Polygraph was 
used for all recordings including ECG Leads I and III. 
Temperatures ranged from four to forty degrees centigrade. 
The QRS duration increased as the temperature decreased, 
The QRS amplitude decreased with decreasing temperature, 
Heart rate was variable but in general much slower at the 
lower temperatures. The change in core temperature lagged 
behind the rectal and ambient temperature changes as the 
animals were warmed. The ECG of the turtfe appears to 
react to changes in temperature in the manner as the ECG 
of the fish and the frog as reported by other authors. 

FIRTHEK STUDIES ON THE ROLE OF NITROGEN IN THE PROBLEM OF OXYGEN 
TOXICITY. Shannon C. Allen. 
Osteopthy, Ch!_cago, Ulinois, 

Dept. of Phys~olo,~, Chicago College of 

A previous report from this labor&o*7 has indicated that the 
developer& of the vascular system of the chick embryo is dependent 
upon the presence of nitrogen in the gaseous environment. To rule out 
the possibility that the other 3nertP gases used to replace nitrogen 
in previous experiments were, per,se, toxic firrther experiments have 
been carried out at reduced atiGp=ric pressures. Fertile eggs have 
been incubated at vaz%ous reduced atmospheric pressures and with 
various combinations of 02 and N2 for four days. Eggs incubated in 
100~ 02 at a pO2 of approximately 150 JIIJ;I Hg show the same lack of 
development of the vascular system as those incubated in lOO$ 02 at 
one atmosphere. The rwuH,s indicate that the vascular system, in 
the absence of gaseous nitrogen, 
is at normal, non-toxic levels. 

fails to develop evm though the pO2 
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HEART RATE DEPENDENCE ON LUNG VOLUME. A. Angelone* 
and N.A. Coulter, Jr. Biophysics Div. , Physiology Dept. ) Ohio 
State University, Columbus, Ohio. 

An interest in the phenomenon of respiratory sinus arrhythmia 
has engendered studies of the relationship between heart rate and 
static lung volume. The empirical plot of this relation may be 
closely approximated by an exponential curve, a high heart rate 
being associated with a small lung volume. Correlations with the 
works of others suggest an intimate relationship between pulmonary 
vascular resistance and the above observation. Preliminary data 
were gathered concerning transient heart rate effects. 

COMPLIANCE IN ACUTE BRONCHOCONSTRICTION. N. R. Anthonisen (ink. by 
S. M. Tenney). Department of Physiology, Dartmouth Medical School, 
Hanover, New Hampshire. 

Lung compliance, conductance and functional residual capacity (FRC) 
were measured in anesthetized spontaneously breathing rabbits; 
bronchoconstriction was induced by intravenous injections of acetyl 
B-methyl choline. The temporal pattern of response suggested that 
the drug acted via the pulmonary circulation rather than the bronchial. 
During bronchoconstrictive episodes the FRC regularly increased and 
dynamic compliance decreased in an amount proportional to the decrease 
in conductance. Indirect evidence suggested that part of the decrease 
represented a true decrease in static compliance. Static compliance 
in artificially ventilated paralyzed animals decreased during broncho- 
constriction as it also did in spontaneously breathing animals when 
inspiratory spasm was induced by phrenic stimulation. This decrease 
in compliance was thought secondary to bronchial clos\;re. 
Supported by U.S.P.H.S. Grant H-3302(C4). 
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RELATIONSHIP BETWEEN CEREBELLUM AND LIVER MONOAMINE 
OXIDASE ACTIVITY. M. H. Aprison and T. L. Folkerth. * Inst. of 
Psychiatric Research, Indiana Univ. Med. Center, Indianapolis, Ind. 

In the course of determining monoamine oxidase (MAO) activity 
by the micro-diffusion (NH3) technique in the telencephalon, dien- 
cephalon plus optic lobes, medulla oblongata-pons, cerebellum, and 
liver from normal adult pigeons (white Carneaux cocks), the standard 
deviations of the mean of the cerebellum and liver samples were found 
to be very large compared to that noted for the other parts. Tyramine 
was used as substrate (lOmM) for the enzyme assay. The temperature 
was 30°C and the pH 7.2. A plot of cerebellum MAO activity against 
liver MAO activity from each of the birds indicated that a linear re- 
lationship existed between these parameters. The coefficient of corre- 
lation was found to be 0.89. When the study was repeated with cere- 
bellum and liver from guinea pigs, the same type of relationship was 
found. Using the curve obtained for pigeons (13 birds), we were able 
to estimate the brain cerebellum MAO activity within lwo in 5 other 
birds by assaying liver for MAO activity. In pigeons injected with dif- 
ferent amounts of Parnate or Catron, the relationship between these 
two parts was found to hold, however the slope of the curve was 
changed. Apparently, liver MAO activity changes more rapidly than 
cerebellum. This correlation was not found between liver MAO ac- 
tivity and MAO activity of the other brain parts. Supported by re- 
search grant MY 3225 for the National Institute of Mental Health, PHS. 

LOCATION OF A PHYSIOLOGIC REFERENCE POINT FOR LEFT ATRIAL PRESSURE 
MEASUREMENTS IN DOGS. G. G. Armstrong* (intr. by .I. W. Crowell). 
Dept. of Physiol., Univ. Med. Center, Jackson, Miss. 

The location of a physiologic reference point for venous pressure 
measurements in dogs has been reported (Guyton, A. C. and F. P. 
Greganti. & L. Physiol. 185: 137, 1956). The location of a 
reference point for left atria1 pressure measurements is now re- 
ported. Left atria1 pressure (measured by transseptal catheteriza- 
tion) was monitored while dogs were rotated about transverse and 
longitudinal axes. The intersection of these two axes was varied 
with respect to the dog's body until left atria1 pressure became 
relatively independent of spatial orientation. Topographically the 
point was 63 per cent of the manubrium to xiphoid distance, 57 per 
cent of the greatest posterior to anterior diameter of the thorax, 
and 2 per cent of the transverse diameter of the thorax to the left 
of the midline. Anatomical cross sectional studies further located 
the point to the vicinity of the mitral valve. This compares with 
the location of the right atria1 pressure reference point in the 
vicinity of the tricuspid valve. 
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EFFECT OF POTASSIUM REPLACBENT, ACETAZOLAMIDE AND HYCROCHLOROTHIAZIDE 
ON ELFZTROIXTE ABSORPTION BY SMALLINTESTINE~VIlRO. K. A. Aulse- 
brook (Intr. by J. E. Whitney) Dept. of physiology, Univ. of Ark. 
School of Medicine, Little Rock, Ark. 

Absorption of sodium, potassium and water by everted segments of rat 
small intestine has been studied using a method previously described 
(Endocrinology, 68tld63, June, 1961). A Krebs-Ringer bicarbonate 
buffer with glucose was used for both serosal (inside) and mucosal 
(outside) fluids. When potassium in the serosal fluid was replaced by 
choline, absorption of sodium and water was depressed. This effect 
was not observed when mucosal fluid potassium was replaced by choline. 
Addition of acetazolamide or hydrochlorothiatide to the buffer de- 
pressed absorption of sodium and potassium. Hydrochlorothiaeide 
also lowered the serosal fluid Na/K, but acetazolamide did not. It 
is concluded that absorption is partially dependent on carbonic 
anhydrase, and in the case of sodium, upon the presence of potassium 
in the serosal fluid. The latter result suggests the presence of a 
Na-K exchange mechanism at the basal surface of the mucosal cell 
similar to that observed in frog skin by Ussing (Acta Physiol. Stand. 
42t298, 19fi8). Supported by NIH grant A-5025-02. 

BIX)OD V;LUMX CM,4GES In? D&S EXPOSdD To ALTITUDE. D. W. Badger" and 
Yell0 Pace. Dept. of Physiology, University of California, Berkeley, 
and the White Yountain Research Station, Big Pine, Calif. 

Changes in red cell mass, plasma and total blood volumes were corn- 
pared in intact and splenectomized dogs sojourning at 12,470 feet 
altitude. Similar measurements were made in splenectomized dogs, whose 
aortic and carotid chemoreceptors had been ablated (glomectomized) to 
prevent respiratory response to hypoxia, All groups showed increased 
red cell mass. The intact and splenectomized dogs reached 14% of sea 
level values, the latter more slowly, The glomectomized-splenectomized 
dogs increased to 250$, hematocrit values as high as i)6$ being observed. 
Plasma volume decreased within a few days in all groups, the intact dogs 
fell to 90% of sea level and returned by 60 days, the splenectomized 
decreased to 70% and recovered by 240 days, while the glomectomized 
decreased to 50% and had not recovered by 500 days. The erythropoietic 
response to hypoxia is slow in splenectomized dogs, although the same 
degree of increase in red cell mass as in intact dogs occurs eventually, 
On-the other hand, the glomectomized-splenectomized dogs showed a far 
greater erythropoietic response to hypoxia than the other groups. It is 
apparent that the chemoreceptors are not needed for the erythropoietic 
response, but that the spleen may play a role in erythropoiesis. 
Kurther, in the absence of hypoxic hyperventilation mediated by the 
glomi, the erythropoietic response is enhanced, with or without the 
presence of the spleen. Finally, the early decrease in plasma vokme 
may be accounted for, at least in part, by activation of left atria1 
stretch receptors by hypoxia-induced increased pulmonary venous 
pressure, with resultant decrease in ADH secretion. 
(Supported by ONR) 


























































































