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There is general agreement that lesions of 
the median eminence suppress the acute 
adrenal cortical response to stress ( 1:2.3 ) . Tn- 
terruption of the supraopticohypophyseal 
tract as evidenced by diabetes insipidus ap- 
pears to be responsible for this failure of the 
normal stress-induced discharge of adreno- 
corticotrophin (ACTH) (4 ) .  In the adrenal- 
ectomized rat maintained on desoxycorticos- 
terone, acute stress results in very high levels 
of blood ACTH. If rats with hypothalamic 
lesions are adrenalectomized and subjected to 
acute stress. no detectable ACTH can be 
found in blood(5). In addition to acute 
stress, it is known that adrenalectomy results 
in an increase in pituitary ACTH output ( 6 , 7 ) .  
This increase can not be demonstrated in 
adrenalectomized rats with hypothalamic le- 
sions, and this suggests that the increased 
.\('TH secretion following adrenalectomj- 
may also be dependent upon hypothalamic ac- 
tivity( 5 ) .  However. small increases in blood 
ACTH concentration above the normal. un- 
stressed level would not be detected by the 
assay emploved. It was of interest, therefore. 
to determine whether the compensatory hy- 
pertrophy which follows unilateral adrenalec- 
tomy would occur in rats with hypothalamic 
lesions. This hypertrophy is presumably due 
also to increased ACTH discharge consequent 
to a fall in blood steroids following unilateral 
adrenalectomy(8.9). The present results in- 
dicate that lesions which interrupt the supra- 
opticohypophyseal tract suppress the com- 
pensatory hypertrophy following unilateral 
adrenalectomy, but they also suggest that a 
small response may be present. 

Methods.  Bilateral lesions were produced 
in the hypothalamus of adult male rats of the 
Wistar strain with the aid of a Krieg stereo- 
task instrument. Three weeks to 2 months 
postoperatively. the rats were subjected to 
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left unilateral adrenalectomy under ether anes- 
thesia. Two weeks later the right adrenal was 
removed. Control rats without lesions were 
similarly studied. Adrenals were weighed to 
the nearest 0.1 mg on a torsion balance. Be- 
cause of variations in initial adrenal weights: 
all results are expressed as the percentage 
change in right adrenal weight after unilateral 
adrenalectomy as compared to the weight of 
the previously removed left adrenal. 

Twelve normal rats subjected to 
unilateral left adrenalectomy exhibited an hy- 
pertrophy of the right adrenal equal to 
5 1  t 8%. when it was removed 2 weeks later. 
Since previous work has shown that the block- 
ade in the acute adrenal stress response in 
rats with lesions correlates well with the de- 
gree of interruption of the supraopticohyp- 
physeal tract as judged by increased water in- 
take ( 4 ) .  the compensatory adrenal hyper. 
trophy of the control rats and of 48 rats with 
lesions of the hypothalamus was plotted 
against their daily water intake in Fig. 1 .  It 

Results. 
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PIG, 1. Suppression of compensatory adrenal hy- 
pertrophy in rats with diabetes insipidus. Daily 
water intake on abscissa is plotted against per- 
centage change in right adrenal wt. Each point 
represents mean response of 4 or more rats for 
each increment of 10 nil 0s a multiple thereof of 
water consumption per day. Solid line represents 
result found in rats with lesions where both 

adrenals mere renioved simultaneously. 
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can be seen that the degree of hypertrophy 
fell off very rapidly as water intake increased 
above the normal level of 35 ml/day. At lev- 
els of water intake above 100 ml/day, the 
compensatory hypertrophy fell to a minimal 
value of approximately 10%: and it remained 
at  this figure with increasing values of water 
intake. The mean increase in right adrenal 
weight of all 20 animals with water intakes of 
100 ml/day or more was + 9 2  4%. In an- 
other series of rats with hypothalamic lesions, 
when the 2 adlrenals were removed simul- 
taneously, the right adrenal weighed on the 
average 11 t 2% less than the left adrenal. 
Consequently, in the rats with diabetes insip- 
idus the response to unilateral adrenalectomy 
was + 9 t 4% plus 11 t 276, or a total gain 
of approximately 20% above the expected 
weight of glands from this location in rats 
with lesions. This gain is 3oy0 of the gain 
exhibited by normal animals. This small 
residual response was statistically significant 
if compared to the results obtained when both 
adrenals were removed simultaneously in the 
rats with lesions (P<O.Ol). 

Nearly all rats gained weight during the ex- 
perimental period. Five of the 53 rats with 
lesions, however, lost 107. or more of their 
body weight during this time, and all of these 
5 animals exhibited hypertrophy of the re- 
maining adrend? the mean response being 
+ 56 t 14%, a value similar to that of the 
control rats without lesions. This hypertro- 
phy in rats with weight l~oss was independent 
of the water intake which varied between 90 
and 380 ml/day. The resulats in these rats 
were excluded from consideration in Fig. 1.  

Testicular atrophy occurred in only 6 of 
the 52 rats studied, a result in harmony with 
previous studies indicating that suppression 
of adrenal fundon can occur in the absence 
of testicular atrophy ( 1 ,S) . 

Discussion. The present results indicate 
thalt compensatory adrenal hypertrophy is 
suppressed in rats with hypothalamic lesions. 
This is interpreted to mean that such lesions 
a t  least partially block the augmented secre- 
tion of pituitary ACTH which normally en- 
sues when the blood level of corticoids is low- 
ered as a result of unilateral adrenalectomy. 
-4 small response still occurs in such rats. 

Furthermore, if the animals lose significant 
weight diving the course of the study, they 
still manifest compensatory hypertrophy. 
This hypertrophy is presumed to be due to 
some additional stress which appears to be 
capable of evoking a discharge of ACTH 
when acting over this 2-week time interval 
even in the rat with hypothalamic lesions. It 
has been previously demonstrated that rats 
with extremely severe diabetes insipidus show 
adrenal hypertrophy although the acute 
adrenal stress response is blocked (4,s). Suf- 
ficient rats with severe diabetes insipidus have 
not been subjected to unilateral adrenalec- 
tomy to allow conclusions as to whether they 
would still respond with compensatory hyper- 
trophy . 

The lesions in the present study were de- 
signed to interrupt the supraopticohypo- 
physeal tract in the rostra1 portion of the me- 
dian eminence. Damage to other structures 
undoubtedly occurred, but the correlation 
between cbbetes insipidus and reduction in 
the response to unilateral adrenalectomy 
agrees with the results of previous work in 
which it was demonstrated that blockade of 
the acute adrenal stress response in rats could 
be correlated only with injury to the supra- 
opticohypophysml tract (4)- 

Our results are in good agreement with 
those recently reported by Ganong and Hume 
in the doe( lo ) ,  who correlated a complete 
absence of compensatory hypertrophy with 
lesions which destroyed an estimated 50% or 
more of the median eminence. In our experi- 
ence a small response is still present in rats 
with lesions. 

The secretion of ACTH which normally 
follows adrewlectomy is believed to be caused 
by the fall in blod level of corticoids follow- 
ing removal of the adrenals( 5,7). In animals 
with appropriate hypothalamic lesions there 
is a suppression of this ACTH stxretbn. It 
appears that bhis suppression may have two 
possible explanations. Either the steroids 
normally act directly upon the hypothalamic 
or other nervous structures to inhibit neural 
activity when the blood l e d  is raised and to 
stimulate it when the level falls. Or if the 
steroids act directly upon the cells of the an- 
terior pituitary gland, then the sensitivity of 
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these cells to the level of cortical steroids 
present in the blood must be affected by the 
neurohumor presumed to be secreted by the 
hypothalamus. Our data do not permit us to 
decide which of these possibilities is correct. 

ConcZusions. The compensatory adrenal 
hypertrophy which normally follows unilateral 
adrenalectomy is suppressed in rats with dia- 
betes insipidus produced by hypothalamic 
lesions. 
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In a previous publication( 1) human am- 
nion cells were reported to support propaga- 
tion of poliomyelitis viruses, and it was indi- 
cated that tissue cultures obtained from this 
readily available tissue could provide a source 
for the large scale production of poliomyelitis 
virus . 

In the present work plaque formation in 
monolayer tissue cultures of amnion cells by 
the 3 types of this virus was obtained, similar 
to the plaque formation by this virus in mon- 
key kidney and testis cultures(2) and human 
cancer (HeLa) cell cultures(3). I t  is, there- 
fore, possible to employ this tissue also for 
the quantitative assay of poliomyelitis virus. 

Material and methods. Virus. Poliomye- 
litis viruses, type 1 ,  strain Mahoney: type 2 ,  
strain MEF-1; type 3, strain Saukett, ob- 
tained from Dr. Jonas Salk in 1952, were 
passed several times in monkey kidney cells, 
3-4 times in HeLa cells and finally 1 or 2 
times in monkey kidney cells. The final virus 
preparations were stored at -60°C. CeZZs. 
Monolayer cultures of human amnion cells 
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were prepared in 50 mm petri dishes as previ- 
ously described( 1 ) .  After centrifugation the 
cell pack was diluted 1 : 120 and the cultures 
were grown at 37°C in a 3% C02-atmosphere 
in a medium consisting of 2070 ox serum and 
Earle's balanced salt solution containing 0.570 
lactalbumin hydrolysate (Kutritional Bio- 
chemicals). The culture fluid was replaced 
by fresh medium after incubation for 4-5 
days. The cell sheet was usually confluent 
after 10-14 days. Infection and overlay. The 
cultures were washed 3 times with buffer solu- 
tion at  37°C after removal of the nutrient 
fluid and inoculated with 0.3 ml of various 
dilutions of the virus preparation. After per- 
mitting adssorption of the virus for a t  least 30 
minutes a t  37"C, the plates were ovedayed 
with 3-4 ml of melted agar containing nutrient 
fluid. 100 ml nutrient fluid consisted of 55 
ml 1% Difco yeast extract in distilled water, 
6 ml 570 bovine albumin powder V (Armour) 
in Hanks' solution, 9 ml 57' h'aHC03 in dis- 
tilled water and 30 ml 10 times concentrated 
Hanks' solution without phenol red (4). One 
part of 3% agar was melted and kept in a 
water bath at  44°C. One part of the nutrient 
fluid was mixed with an equal volume of dis- 




