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The present studies are based on the view, expressed 
by I. P. Pavlov, that all the functions of the organism are 
subject to regulating influences trom higher divisions of 
the central nervous system. The work of B. V. Aleshin 
and his colleagues [1, 2] has shown that a mechanical in- 
fluence exerted on the cerebral cortex alters the depend- 
ence of the thyroid gland and of sexual functions on the 
hypophysis. 

Our earlier observations made it clear that the pro- 
duction of hormones in the adrenal cortex, and the trans- 
formation of these hormones, depend on impulses from the 
brain [8]. 

The purpose of the present investigation was to study 
the effect of a disruption of the normal state of the cere- 
bral cortex on the adrenocorticortropic activity of the 
hypophysis. To answer this question, we examined the 
changes in the extent to which adrenocortical androgenic 
function is shifted in hyp0physectomized rats given ex- 
tracts of the hypophyses under investigation. 

METHODS 

The donors were male rabbits weighing 2-2.5 kg. 
The cerebral cortex was treated as follows: Silver plates 
were placed on the motor, olfactory , parietal, temporal, 
and occipital cortex along the midiine, in such a way that 
one plate affected both cerebral hemispheres. The tem- 
poral lobe was subjected to a one-step operation in which 
two plates were placed upon the two halves of the cortex. 
In this way, a constant and prolonged disturbance of the 
normal condition of the brain was achieved. 

Ten days after the operation these rabbits were sac- 
rificed by injecting air into an ear vein; the content of 
adrenoeorticotropic hormone (ACTH) in their hypophyses 
was then determined. The content of ACTH was deter- 
mined and bio-assayed by the method of G. Sayers and 
M. Sayers [9], as modified by us [4], on hypophysectomized 
rats, 24 hours after hypophysectomy. For this purpose we 
determined the quantitative change in androgen content in 
the right adrenal 11/2 hours after injection of hypophyseal 
extract into the abdominal cavity. 

The initial androgen content was determined from the 
left adrenal, which was removed before the extract wa's in- 

jected. The androgen content was determined by the 
method published by us previously [5], which makes use of 
the Zimmermann color reaction [10]. The androgen con- 
tent was expressed in/~g-qo. Androgens were extracted from 
donor adrenals for biological testing in the same way as 
for the colorimetric determination of androgens. This ex- 
tract was tested on the combs of day-old chicks by the 
method of Ya. M. Kabak [3]. 

In previous papers [6, 7] we discussed the effect of the 
superior cervical ganglia on the adrenocorticotropic func- 
tion of the hypophysis. The effect of a disturbance of sym- 
pathetic activity on the adrenocorticotropic function of the 
hypophysis was established from the change in the androgen 
content in the adrenal cortex of hypophysectomized rats 
that received hypophyseal extract from donors whose super- 
ior cervical ganglia had either been removed or stimulated. 

The reduction of the androgen content in the adrenal 
cortex of recipients after the injection of hypophyseal ex- 
tract from sympathectomized donors, as compared with that 
observed after injection of hypophyseal extract from intact 
donors, was interpreted as indicating that the adrenocorti- 
cotropic activity of the hypophysis was elevated. On 
account of the low androgen concentration in the gland, it 
was assumed that androgen secretion exceeded androgen 
production in the adrenal cortex. On the other hand, the 
elevated androgen concentration in the adrenal cortex of 
recipients of hypophyseal extract from donors whose superior 
cervical ganglia had been stimulated was interpreted as 
due to a decrease in the adrenocorticotropic activity of the 
hypophysis. 

But later experiments on rabbits, in which hormone 
production in the adrenal cortex and hormone secretion in- 
to the blood were studied simultaneously, showed that an 
elevation of the androgen content in this gland is accompa- 
nied by an increase in androgen secretion into the bIood; 
when the androgen content in the adrenal cortex is reduced, 
the androgen level in the blood is also reduced. Thus we 
suggest that when hypophyseal adrenocorticotropic function 
is enhanced, not only the production of androgens in the 
adrenal cortex, but also the secretion of androgens into the 
blood, is increased. 
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RESULTS 

Examination of hypophyses from intact donors. Adren- 

ocorticotropic extract from the hypophyses of intact donors, 

when injected into recipients, produces a marked increase 

in androgen content in the adrenal cortex. Whereas the 

androgen content in the left adrenal averaged 155 ~g-~ 

before injection of the extract, that in the right adrenal 

after injection of the extract was 252 pg-~ the 

androgen content increased 62.8~ in relation to the andro- 

gen content in the left adrenal. These values, which show 

the androgen content in the adrenals, were used as a control. 

Subsequent observations on the content of ACTH in 

hypophyses of donors subjected to the application of silver 

plates on various lobes of the cerebral cortex showed that 

the disruption of the normal state of the cortex has different 

effects on the adrenocorticotropic function of the hypophysis, 
depending on the lobe involved (Table 1). 

A.pplication of plates to various re.gions of the cerebral 
cortex.  Injection of adrenocorticotropic extract from the 
hypophyses of donors in which the plates were applied to 
the motor cortex did not cause an elevation of the androgen 
Content in the adrenal cortex.  Prior to the administration 
of extract, the androgen content in the teft adrenal aver- 
aged 116.2 lig-~ and after injection the androgen content 
in the right adrenal was approximately the same (112.5/1g- 
%), which is a difference of only 3.2% from the initial l eve l .  
A comparison of these results shows that ACTH was practi- 
cally absent from this extract.  Thus, when the agent is ap- 
plied to the motor cortex the result is a distinct reduction 
in the adrenocorticotropic activity of the hypophysis. 

Similar results were obtained after injection of extracts 
from donors in which the plates were applied to the olfac-  
tory cortex.  Thus, whereas the androgen content in the left 
adrenal before injection of the extract was 96.4 gg-~ on 
the average, after injection the androgen content in the 
right adrenal was still 82.8/1g-% . Consequently, the andro- 
gen content in the right adrenal was reduced to 12.8% be- 
low the initial l eve l .  

The same result was observed following injection of 
hypophyseal extracts from donors in which the plates had 
been applied to the parietal cortex.  Before the injection 
of extract, the androgen content in the left adrenal aver- 
aged 175.8 /~g-%, and after injection the androgen content 
in the right adrenal remained at 146.8 lig-~ i . e . ,  the 
androgen content was reduced 16.8% below the initial l eve l .  

The results of these three series of experiments demon-  
strate that adrenocorticotropic extract from hypophyses of 
donors subjected to the application of plates on the motor, 
olfactory, and parietal cortex not only does not cause the 
androgen content in the adrenal cortex of recipients to in- 
crease in relation to the controls, but even reduces the an- 
drogen level  somewhat in relation to the initial level; this 
can be regarded as an indication that adrenocorticotropic 
activity has been reduced. 

Hypophyseal extract from donors in which the plates 
were applied to the temporal and occipital  lobes produced 
a noticeable increasein the androgen content in the adrenal 



cortex of tile recipients .  The results of these studies showed 
that for the t empora l -cor tex  group, whereas the androgen 

content in the left  adrenal averaged 115.3 /~g-% before in- 
jec t ion,  inject ion of hypophyseal extract  from the donors of 
this group caused the androgen content of the right adrenal  
to increase to 231.1 ~g-%, an increase of 51.9%. Thus, in 
this instance adrenocort icotropic ac t iv i ty  did not undergo 
not iceable  changes in comparison with the controlso The 
same result was obtained following inject ion of hypophy- 
seal extract  from donors of the occ ip i t a l -cor tex  group. In 
the left  adrenal  prior to the inject ion of extract  the andro- 
gen content was 122.2 /~g-%, and in the right adrenal  after 
inject ion it was 188.2 ~g-%,  i .e . ,  the androgen content in- 
creased 54.9% in comparison with the ini t ia l  l eve l .  

The values obtained in these two series of experiments 
show that the ACTH content does not change in relat ion to 
the control .  

!nvesyigation of androgens in adrenals of donors b~ 

means of comb growth in chicks.  Tests of adrenal  extract  
from intact  donors resulted in a distinct increase in the 
weight of combs,  which is evidence that the androgen con- 
tent in these adrenals is e leva ted .  The weight of combs 
from intact  chicks averaged 12 rag, and in tests of andro- 
genic extract  from the adrenaIs of intact  donors the weight 
of the combs increased to 21.3 rag, on the a v e r a g e - a n  in- 
crease of 7"/.5%. The weights of combs from chicks that 
were given adrenal  extract  from intact  donors served as a 

control .  
The results of the co lor imet r ic  de terminat ion  showed 

that under the influence of ACTH contained in the hypophy- 

sis of intact  donors, the androgen level  in the adrenal  cor-  
tex of recipients increased sharply: 62.~7o, on the average .  
We found approximate ly  the same increase in the weight 
of combs when we used extract  from the adrenals of intact  
donors. On the other hand, extract  from the adrenal  cortex 
of donors in which plates were appl ied  to the olfactory and 
par ie ta l  lobes caused no not iceable  changes (11-10 rag, on 
the average)  in the weight of combs.  We may conclude that 
the adrenals of these donors contained p rac t i ca l ly  no andro- 

gen (Table  2). 

But adrenal  extract  from donors in which plates were 
appl ied  to the temporal  lobe increased comb weight to 
46.4 rag, or 121%, in comparison with the control .  Follow- 
ing appl ica t ion  of plates to the occ ip i ta l  lobe,  adrenal  ex- 
tract  from the donors produced a st i l l  more pronounced in-  
crease in comb weight (60.7 rag).  These results show that 
under these circumstances the androgen content in the 
adrenals is e levated  in relat ion to the control (see Tab le2 ) .  

Our observations on the changes in adrogen content 
in the adrenals of recipients  and donors, presented in Tables 

1 and 2~ show that disruption of the normal state of differ-  

ent regions of the cerebra1 cortex has different  effects on 
the processes of androgen formation in the adrenals. 

S U M M A R Y  

The author studied the effect of a disturbance in the 
normal state of the cerebral  cortex on adrenocort icotropic  
ac t iv i ty  of the hypophysis in rabbits .  Shifts in the  adreno- 
cort icotropic ac t iv i ty  of the hypophysis as a result of injury 
to the cerebral  cortex were determined from changes in 
the androgen content in the adrenal  cortex of hypophy- 
sec tomized rats given extracts of these hypophyses. It was 
established that when silver plates  are appl ied to the an-  
terior part of the cortex of both hemispheres,  the androgen 
content is diminished in the adrenal  cort ices of both donors 

and recipients;  this may be regarded as an indicat ion that 
the adrenocort icotropic  ac t iv i ty  of the hypophysis is 
reduced.  

Conversely, the high androgen content  in the adrenal  

cortex of hypophyseal extract  donors and recipients  fol low- 
ing appl ica t ion  of silver plates to the posterior cerebra l  

cortex of donors (in comparison with the effect  of hypophy- 
seal extracts from intact  animals)  demonstrates that in this 
case the adrenocort icotropic  ac t iv i ty  of the hypophysis does 

not undergo substantial  changes.  
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