
ANTIDIURETIC ACTIVITY OF 

The effect of ethyl chloride spray probably 
can not be ascribed to reflex circulatory 
changes in the myofascial structures of the 
reference zone since in other experiments( 16) 
we found that the spray relieves deep pain 
due to ischemic muscle work while the cir- 
culation to the region remains occluded. Gam- 
mon and Starr( 15) observed that subcutane- 
ous pain also was relieved by intermittent 
cold during occlusion of the circulation. 

Summary. Thirty-six tests were carried out 
on 7 patients with effort angina but a normal 
resting electrocardiogram, in whom intraven- 
ous injection or ergonovine (0.1 to 0.4 mg) 
induced angina and electrocardiographic 
changes. Nitroglycerin, 0.4 or 0.6 mg given 
sublingually just before ergonovine, prevented 
pain and electrocardiographic changes in most 
patients. When angina had been induced by 
ergonovine and ethyl chloride spray was ap- 
plied to pain areas of chest, shoulders, arms 
or neck (reference zone of cardiac pain in 
each patient), pain was uniformly relieved. 
Relief of ergonovine angina by ethyl chloride 
spray required less time than by nitroglycerin. 
When ethyl chloride spray was applied to 
pain areas just before ergonovine was injected, 
pain failed to occur in the majority, and the 
onset of pain was delayed in the remaining 
patients. In combination with ethyl chloride 
spray, ergonovine caused depression of the 
S-T segment even in the absence of pain. 
These results afford additional evidence of the 
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previously reported effectiveness of ethyl 
chloride spray for relief of the somatic com- 
ponent of cardiac pain. 

The authors are indebted to Mrs. Mary P. Clapp 
and Miss Amelia Curcio for technical assistance. 
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Presence of Antidiuretic Material in Blood of Hypophysectomized Rats. 
(20872) 

CHARLES W. LLOYD, ERICH LOEWY, SOPHIE PIEROG, KAROL BRADWICK, AND 
ROBERT SOSTHEIM. 

From the Department of Obstetrics (Division of Endocrinology), State University of New York 
Medicd Center, Syracuse, N .  Y .  

I t  has generally been accepted that removal In the course of studies of tum-over of 
of the posterior pituitary results in disappear- water and metabolism of posterior pituitary 
ance of antidiuretic hormone. Several in- hormone of hypophysectomized rats which 
vestigators, using different assay technics were a month or more postoperative, it was 
(1-3), have reported the absence of anti- observed that an appreciable number of the 
diuretic material from the blood of hypophy- animals had antidiuretic material in their 
sectomized rats. blood. This was not found in the blood of 
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recently hypophysectomized animals. This 
report describes these findings and other evi- 
dence which supports the concept that this 
antidiuretic material may be formed and 
released by the hypothalamus. 

Methods and materials. Antidiuretic ma- 
terial was assayed by the method of Jeffers 
(4)  which employs the alcohol anesthetized 
and hydrated rat and the intravenous injec- 
tion of the material being tested. Details of 
the technic were as published by .4mes and 
van Dyke(2). except that it was found that 
a diuresis could be more dependably produced 
when the interval between the administration 
of the anesthetizing dose of alcohol and the 
hydrating dose of water was increased to 
approximatel!. an hour. In some animals 
hydration was maintained by the administra- 
tion of small amounts of water and alcohol 
through a plastic stomach tube left in place 
throughout the assay. Hypophysectomized 
Sprague Dawley males were purchased from 
the Hormone Assay Laboratories. Careful 
dissection of the region of the sella turcica 
or histological sections of this region have not 
revealed detectable remnants of hypophysis. 
The marked atrophy of the endocrine system 
characteristic of hypophysectomized animals 
occurred in each case. A number of animals 
were demonstrated to have the inability to 
excrete water which is found in the hypophy- 
sectoiiiized animal. The water test was not 
carried out in every animal because of the 
high mortality from water intoxication. In 
the initial experiment the animals were fed 
Purina Dog Chow. milk and vegetables ad 
libitum. -A11 oi these animals developed the 
marked cachexia of the h!pophysectomized 
rat. Subsequently. other animals were fed a 
high protein, high calorie diet in which the 
principal source oi protein was ground horse- 
meat. These aniinals gained weight although 
their endocrine organs all showed the usual 
posth!.poph~-sectom~ atrophy. The two diets 
produced no differences in the amount of 
antidiuretic substance in the blood. Blood 
from hyophxsectomized animals was ob- 
tained bj. heart puncture, under pentobarbital 
anesthesia. The assay was usually carried 
out on serum although the plasma levels were 
lessentiallv the same. The blood was im- 

TABLE I. Antidiuretic Activity of Serum of 
Hypophpctomized Rats. 

ADS of serum, 
Pcstoperative No. of yu of pitressin 

in te rm 1 animals per cc 

< idays 6 < 30 
>30  ” 29 60-400 

mediately placed in iced tubes and kept iced 
during separation of the serum. The serum 
was injected into the assay animal within 10 
minutes after the blood was drawn. The 
hypothalami were obtained by taking a block 
of tissue about 5 mm wide from the floor of 
the third ventricle, extending from anterior 
of the optic chiasm to posterior of the mam- 
millary bodies. This whole block of tissue was 
homogenized and diluted with 2 5  cc of physio- 
logical saline solution. Two-tenths cc of this 
solution was given intravenously. A com- 
parable amount of cerebral cortex from one 
of the lateral lobes was used as a control. 
This tissue was never found to have anti- 
diuretic activity. 

Results. The antidiuretic content of the 
blood of the hypophysectomized animals is 
shown in Table I. The blood of 29 hypophy- 
sectomized animals which were at  least one 
month postoperative was tested and the blood 
of 21  was found to contain antidiuretic ac- 
tivity. Detectable antidiuretic activity was 
found in .05 to .3 cc of serum. An amount of 
antidiuretic substance equivalent to 20 micro- 
units of pitressin was usually encountered in 
0.1-0.2 cc of serum i .e .  60 to 400 microunits 
of pitressin per cc of serum. This is essen- 
tially the same amount as has been found in 
the blood of intact animals. Six recently 
hypophysectomized animals were tested. No 
activity was found in serum in amounts up to 
.5 cc. 

The hypothalami of 7 animals hypophy- 
sectomized for more than 30 days were tested 
and found to contain activity equivalent to 
more than 5 milliunits of pitressin. The anti- 
diuretic activity of the hypothalami of 7 re- 
cently hypophysectomized animals was con- 
siderably less than 5 milliunits, but the exact 
amount of antidiuretic activity has not yet 
been determined. 

~ _ _ ~  . __ ____  Discussion. The presence of antidiuretic 
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activity in the blood of hypophysectomized 
animals suggests either that the posterior 
pituitary has not been removed or that the 
structures remaining have reorganized to per- 
mit release of antidiuretic material. 

Although Bodian and Maren(5) have re- 
ported the persistence of neurohypophyseal 
tissue in hypophysectomized rats, any rem- 
nants in the animals used in this study must 
have been extremely small. The absence of 
antidiuretic activity in blood soon after hypo- 
physectomy and its appearance somewhat 
later suggest that a functional reorganization 
has taken place permitting formation and re- 
lease of antidiuretic hormone. 

There is considerable evidence to support 
the concept of neurosecretion by the hypo- 
thalamus. This hypothesis holds that anti- 
diuretic hormone is formed in the nuclei of 
the hypothalamus and that it progresses along 
nerve cells to the posterior lobe from which it 
is released (6).  The data presented here tend 
to support the concept that the hypothalamus 
forms antidiuretic hormone and in addition, 
they suggest that under appropriate circum- 
stances? it releases antidiuretic hormone. 

The finding of larger amounts of anti- 
diuretic hormone in the hypothalami of the 
30-day postoperative animals suggests that a 
reorganization has taken place permitting the 
hypothalamus to accumulate antidiuretic hor- 
mone. These data confirm the finding by 
Sat0 ( 7 )  in the dog of an increased amount of 
antidiuretic hormone after hypophysectomy. 
As pointed out by Melville and Hare( 8 ) ,  who 
found a decline of antidiuretic activity in the 
supraoptic region after hypophysectomy, the 
median eminence was included in Sato's ex- 
tract. I t  was also included in our extracts. 
This area has been shown to contain pituicytes 
which produce vasopressin (9) and these cells 
are said to hypertrophy after hypophysectomy 
(10). It is probable that the increase in anti- 
diuretic content of the hypothalamus occurs 
as a result of increases in activity of cells in 
the region of the median eminence and that 
the content of antidiuretic hormone in the 
supraoptic nuclei is actually decreased, 

The ability of the hypothalamus of the 
hypophysectomized animal to secrete anti- 
diuretic hormone is suggested by the demon- 

stration by Mirsky e t  aZ.( 11) of an increase 
in antidiuretic activity in the blood of hypo- 
physectomized animals following noxious 
stimuli. Anatomical evidence suggesting this 
possibility has been found by Laqueur (12) 
who has demonstrated structural reorganiza- 
tion in the region of the median eminence of 
rats after hypophysectomy suggesting the 
possibility that this tissue may be able to 
secrete. This concept would help to explain 
the demonstration of antidiuretic substances 
in the blood of some humans with diabetes 
insipidus( 13). Although the antidiuretic ac- 
tivity of the blood of these patients tended to 
be lower than normal, there was appreciable 
activity detectable in several patients who had 
severe diabetes insipidus. I t  was suggested 
that in these cases the diabetes insipidus might 
be due not only to a decrease of an antidiuretic 
factor, but also to an increase in diuretic sub- 
stances. 

Conclusion. 1. The blood of rats hypophy- 
sectomized for a month or more contains anti- 
diuretic activity in amounts similar to those 
found in normal animals. 2. In the blood of 
animals hypophysectomized for less than one 
week there is no detectable antidiuretic ma- 
terial. 3. The hypothalami of recently hypo- 
physectomized animals contain less anti- 
diuretic activity than the hypothalami of ani- 
mals hypophysectomized for a longer time. 

This work was in part supported by grants from 
the Ciba Co. and the Upjohn Co. Pitressin supplied 
through the courtesy of Dr. Dan A. McGinty of the 
Parke, Davis Co. 
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Variations in Sensitivity to Anaphylaxis and to Histamine in Inbred Strains 
of Mice." (20873) 

MARY ALEXANDER FINK AND MARY V. ROTHLAUF. 
(Introduced by Richard Thompson.) 

From the Departnient of Microbiology, University of Colorado Medical School, Denver.  

Following a study demonstrating that there 
was genetic variation in the ability of mice to 
form circulating antibody( 1) ,  experiments 
were designed to determine whether or not 
similar variation could be demonstrated for 
the ability to react with anaphylactic shock; 
and to determine the extent that anaphylaxis 
was dependent on circulating antibody. This 
further led to an inquiry concerning the basic 
mechanism of anaphylaxis in the mouse, 
especially to a re-examination of the possi- 
bility of a relationship between anaphylaxis 
and histamine sensitivity. 

Materials and methods. Anaphylaxis. 
Every attempt was made to operate under 
conditions identical to those prevailing in the 
study on circulating antibody( 1 ) .  The same 
5 inbred strains of mice-DBA/1 Jax, BALB/ 
C Jax, C3H,/Jax, C57BL/6 Jax, and A/'He 

Jax, all sufficiently inbred to insure genetic 
uniformity in succeeding generations, were 
used. They were of mixed sexes, and over 
4 months old. The amount of alum precipi- 
tated egg white, the intra-abdominal route of 
injection, and the time interval did not vary 
between the 2 experiments. 

Mice were given a challenging intravenous 
injection of 15 mg of crystalline egg albumin 
in 0.25 ml of 0.85% NaCl, an amount esti- 
mated to furnish an antigen excess. The mice 
were carefully observed for the characteristic 
signs of anaphylaxis, and the findings were 
recorded in accordance with the following: 
convulsions with or without death, positive, 
severe ; muscular spasms or paralysis without 
death, positive, mild; no effect or very slight 
agitation, in absence of above, negative. The 
time of death was recorded for each animal 

TABLE I. Effect of Circulating Antibody on Sensitivity to Anaphylaxis. 

DBA BALB/C C3H CS7BL/6 S/He 
23 - 26 - 23 22 - KO. with circulating antibody" '78 - 

S o .  iiijectecl 28 2; 22 27 24 
Escelleiit- 

R.ank" t good Excellent Good Excelleiit Fair 

Anaphylaxis : 
Severe with death 

Mild shock 
Xegatiw 

" without cleath 

Total 

4 11 4 5 24 
Cl 3 0 0 9 
0 0 1 1 0 

28 10 26 36 1 
32 25 31 42 33 

* Re-sults from (1). 
t Based on a statistical analysis considering both number positive and rtiter. - 

*This work was supported by a Grant-in-Aid from 
the American Cancer Society upon recommendation 
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Council. 


