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sults indicate that hydroxyzine stimulated re-
lease of the antidiuretic hormone in normal
dogs, otherwise similar results would have
been obtained in both types of animals. In
addition, measurement of osmolar and “free”
water clearance in 4 experiments in diabetes
insipidus dogs showed no change from the
control values.

Summary. Intravenous administration of
hydroxyzine to unanesthetized dogs in doses
of 5 mg/kg produced a decrease in urine flow
following cessation of the drug in absence of
any hemodynamic changes. In contrast to
response in normal dogs there was no change
in urine flow in diabetes insipidus animals.
These results indicate hydroxyzine stimulated
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release of the antidiuretic hormone under con-
ditions described here.

1. Smith, H. W., The Kidney, Oxford Univ. Press,
N. Y, 1951.

2. Gaunt, R, Renzi, A. A,, Antonchak, N., Miller,
G. J., Gilman, M., dnn. N. V. Acad. Sci., 1954, v59,
i

3. Kovacs, K., Kovacs, G. S., Kovacs, B. M., Petri,
G., drch. int. pharmacodyn., 1957, v109, 1.

4. Sanchez, C., Davis, W. M., ibid., 1959, v121, 318.

5. de Bodo, R. C., J. Pharmacol. & Exp. Therap.,
1944, v81, 74.

6. Blackmore, W. P., ibid., 1959, v125, 303.

7. Mather, K., Statistical Analysis in Biology, In-
terscience Publishers, N. Y., 1945.

Received December 21, 1959. P.S.E.B.M., 1960, v103.

Differing Responses of Atherosclerotic and Normal
Dog to Electric Shock or Cold.*t

(25579)

SHAWN SCHAPIRO® AND JESSIE MARMORSTON
Inst. for Medical Research, Cedars of Lebanon Hospital, Los Angeles and School of Medicine,
University of Southern Calif.

Inability to adapt successfully to stressful
situations may be a factor in development of
cardiovascular pathology. Although the role
of the autonomic nervous system and hypo-
thalamic-pituitary-adrenal axis in response to
stress has received intensive study, the inter-
relations between this system and cardiovascu-
lar pathology are virtually unexplored. This
report describes differing response of athero-
sclerotic and normal (non-atherosclerotic)
dogs to stresses of electric shock and cold.

Methods. Thirty-five dogs were used.
Twenty-one (9 beagles and 12 mongrels) were
made atherosclerotic by maintenance on
standard thiouracil and cholesterol diet (con-
sisting of 50 mg thiouracil/kg body weight
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and kibble containing cholesterol prepared
with ether solvent to provide daily cholesterol
intake of 750 mg/kilo body weight) as pre-
viously reported by this group(l). These
dogs were maintained on the atherogenic regi-
men for 6 months to 2 years. The remain-
ing 14 dogs (9 beagles and 5 mongrels) served
as controls and received standard kibble diet.
Electric shock. The 21 atherosclerotic dogs
and 14 normal dogs were subjected to electric
shock. Each dog was anesthetized with so-
dium pentobarbital, after which 5 shocks were
administered across frontal lobes within 15
minutes by electric shock machine delivering
450 milliamperes of 0.7 sec. duration. Urine
samples were collected hourly by catheter for
3 hours prior to and 3 hours following shock
treatment. Urine was analyzed for corticoids
by the Heard-Sobel method(2) and for cre-
atinine by the method of Bonsnes and Taus-
ky(3). Cold stress. Four normal dogs and
4 atherosclerotic dogs were placed in metabolic
cages. A minimum of three 24-hour urine
collections at room temperature served as con-
trols for each dog. Cold stress consisted of
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FIG. 1. Effcet of ACTH infusion on corticoid
exceretion by 3 normal mongrels.

FIG. 2. Effect of electric shock stress on corti-
coid excretion of mormal dogs and dogs on athero-
genie diet.

FIG. 3. TUrinary corticoids and ecreatinine of
normal and thiouracil-cholesterol treated dogs be-
fore and after cold stress.
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maintenance of dogs in “cold room” at 0° for
24 hours. ACTH infusion. 'To determine
whether output of urinary corticoids as identi-
fied by Heard-Sobel method furnishes a mea-
sure of ACTH-dependent activity, 3 normal
dogs were infused with ACTH (one unit/kg
in 100 cc saline solution) for an hour, and
urine specimens were collected before, during,
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and after infusion period. In each case, in-
fusion of ACTH caused an increase in corti-
coid/creatinine ratio (Fig. 1) indicating that
methods used to determine urinary corticoids
were detecting ACTH-dependent activity.

Results. With Electric Shock. Dogs on
atherogenic diet showed a greater response
than normal dogs to stress of electric shock,
as indicated by higher excretion of corticoids
relative to creatinine (Fig. 2).

With Cold Stress. In no instance was urin-
ary corticoid activity of the normal dog in-
creased by exposure to cold, Contrariwise,
the 4 atherosclerotic animals each exhibited
a marked increase in adrenocortical activity
(Fig. 3).

Discussion. Although basal output of nor-
mal and atherosclerotic dogs was approximate-
ly the same, our study demonstrates that dogs
maintained on an atherogenic diet for 6
months to 2 years exhibit a greater response
to stress produced by electric shock or by cold
than occurs with normal dogs. Our experi-
ments do not indicate the locus of altered
hypothalamic-pituitary-adrenal response to
stress. Some controvery exists as to whether
the adrenal gland of the hypothyroid animal
is more responsive to ACTH and to stress
than the adrenal gland of normal animal.
Hess and Finerty(4), using ascorbic acid de-
pletion in the rat, interpret their observations
to indicate that this is the case. However, ac-
cording to Eik-Nes and Brizzee(5) the adrenal
of the thyroidectomized dog has a lower basal
corticoid output and is less responsive to
ACTH. Tt is also possible that thiouracil ex-
erts an effect upon the hypothalamic compon-
ent of stress response. In support of this,
Martini demonstrated that propylthiouracil
produces distinct histologic change in cells of
the anterior hypothalamus and neurohypo-
physis(6).

A hypothyroid condition may be pres-
ent in human atherosclerosis. For review see
(7). 1In line with this observation, serum
cholesterol levels are usually elevated in myxe-
dema(8). Similarly, in the dog the hypothy-
roid state is necessary to produce atherosclero-
sis(9). The serum cholesterol level apparent-
ly bears some relationship to nervous appre-
hension or anxiety(10-13). Myasnikov(14)
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found evidence in rabbits that drugs acting
directly upon the central nervous system ex-
ert a modifying influence on serum choles-
terol and on development of experimental
atherosclerosis. Raab(15) recently reviewed
literature showing relationship of neurohu-
moral agents to atherogenesis, while Vedene-
eva(16) obtained histologic and electrocardio-
graphic evidence of development of myo-
cardial infarctions several davs after adminis-
tration of a large dose of adrenalin. These
observations tending to implicate the neuro-
endocrine system in pathological deposition ot
lipid material in vascular walls may be re-
lated to older findings of Hausberger(17)
more recently confirmed by Sidman and Faw-
cett(18) that lipid mobilization from. and
deposition in, fat depots depends upon intact
innervation to these areas.

The influence of the nervous system upon
development of experimental atherosclerosis
has not been studied as extensively as the pos-
sible importance of endocrine and dietary
factors. The effect of chronic cardiovascular
pathology upon integrative functions of the
neuroendocrine system is virtually unexplored.

Our results indicate that, at least in the
dog, such pathology—produced by prolonged
period on an atherogenic diet—is associated
with an altered hypothalamic-pituitary-adren-
al response to stress. I‘urther work is needed
to clarify the site and mechanism of this al-
tered reactivity.

Summary. Dogs maintained on an athero-
genic diet to 2 years exhibited a greater re-
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sponse to electric shock or cold stress than did
normal control animals.

1. Rosenfeld, S. Marmorston, J., Sobel, H., White,
A., Proc. Soc. Exp. Bror. anp MEen., 1960, v103, 83.

2. Heard, R. D. H, Sobel, H, J. Biol. Chem,
1946, v163, 687.

3. Bonsnes, R. W., Tausky, H.,
381,

4. Hess, M., Finerty, J. C., Texas Rep. on Biol. &
Med., 1952, v10, 554.

5. Eik-Nes, K., Brizzee, K. R., dm. J. Physiol,
1956, v184, 371.

6. Martini, L., Arch. Int. Pharmacodyn., 1953,
V101, 68.

7. Oliver, M. F., Boyd, G. S., in Hormones and
Atherosclerosis, Academic Press, N. Y., 1959, Chap.
29.

8. Gould, R. G., ibid., Chap. 6.

9. Steiner, A., Kendall, F. E., Arch. Path., 1946,
V42, 433.

10. Rosenman, R. H., Friedman, M., in Hormones
and Atherosclerosis, Academic Press, N. Y., 1959,
Chap. 21.

11. Westlake, P. T., Wilcox, A. A, Haley, M. I,
Peterson, S. E., Proc. Soc. Exp. Bror. anp Meb.,
1958, v97, 163.

12. Uhley, H., Friedman, M., Avello, C., ibid.,
1937, v96, 244.

13. Snyder, D. D., Campbell, G. S., ibid., 1958, v99,
563.

14. Myasnikov, A. L., Circulation, 1958, v17, 99.

15. Raab, W., Am. J. Cardiol., 1958, v1, 113.

16. Vedeneeva, Z. 1., Bull. Exp. Biol. and Med,,
1938, v43, 459. (In translation)

17. Hausberger, F. X., Z. Fur Mikroskop. Anat.
Forsch, 1934, v36, 231.

18. Sidman, R., Fawcett, D. W., Anat. Rec., 1954,
v118, 487.

Received December 23, 1959. P.S.E.B.M., 1960, v103.

ibid., 1945, V158,

(25580)

C. P Lt
Division of Biologics Standards, N.1.H., Bethesda, Md.

Meat of the abalone (Haliotis refescens)
(1) has been a common food item in China
for many generations. A familiarity with the
characteristics of this sea animal, which has
access to a wide variety of organic material
of biological origin led the author to consider
it as a potentially valuable source of material

in which to search for an antimicrobial agent.
The investigation reported here indicates that
there is, indeed, an effect of abalone upon
growth of Staphylococcus aureus and to some
extent also upon the course of experimental
poliomyelitis in mice although the mechan-
isms involved are obscure.



