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A COMPARISON OF THE ACTION OP TOTAL X-IRRADIATION Aim 

ADRENOCORTICOTROPIC HORMONE (ACTH) 01 CORTICOSTEROID 

SECRETION IN RABBITS 

/This is a translation of an'artile written by 
X. V. Orlova, V. M, Rodionov, and L. I. Tuul* 
of the Institute of Biological and Medical ' 
Chemistry, Academy of Medical Sciences USSR, 
in Problemy Endokrinologii i Gormonoterapii 
(Problems of'Endocrinology'and Hormonotherapy), 
Yol VI, No 1, Moscow, I960, pages 33-37«/ 

We established in a previous work £\J "that general 
irradiation of rabbits induces an essential reorganization 
of the function of the adrenals in these animals. In the 
venous adrenal blood of irradiated rabbits, as compared with 
the control animals, there was noted a decreased content of 
corticosterone (compound B) and an increased content of hy~ 
drocortisone (compoLind P) and of an unidentified compound 
X. The change of the correlation of concentration of corti- 
costeroids in the adrenal blood of rabbits was noted before 
and under other types of states of stress. Thus, Kass and 
Hechter £"Aj observed a sharp increase of the P/B ratio'in' 
rabbits'after prolonged introduction to them of ACTH, II. A. 
Yudayev, Yu, A. Pankov and IT. P. Surikova £/2J  obtained 
analogous data in rabbits that were subjected to the action 
of cold and aseptic infection, However, in the works of 
these authors there were no indications of a considerable 
increase in the blood of experimental animals of concentra- 
tions of any corticosteroids, except the compounds P and B« 
It was interesting to clarify to what extent the increase 
of the speed of secretion of compound X observed by us is a 
specific consequence of the irradiation of animals, Por the 
solution of this problem, this work conducts a comparative 
study of the adrenal function in rabbits which received ACTH 
and in rabbits which were subjected to irradiation,, 



(Che. Method. 

Rabbits Were taken for investigation.     In animals'on 
which a laparotomyd was performed under hexanal narsosis, 
the venous blood drawn off- from the adrenal was collected 
through a tube tied into the renal vein.    Before collection 
of blood, heparin was introduced to the rabbits»    In_the 
adrenal blood of animals,  the content of corticosterme, 
hydrocortizone and a not completely identified substance,_ 
which was conditionally marked by us as compound Sj was 
deteimined by means of the method of I. A.  Yudayev,  Yu. A. 
Pankov and IC,   V.  Iruzhinina /"3J7»    The  separation 01 the 
investigated compounds was performed by means of the method 
of chromatography on paper in the Be system of Bush. 

"The  experimental animals were divided into four 
groups.    The first group included rabbits to which, ior the 
duration of 20-21 days,  15 units each of ACTH was introduced 
daily according to the method of Eass and Hechter m "the 
form of a"suspension in peach oil, which contained 2fr of 
wax A*2 7,    The rabbits of the  second group were irradiaced 
with"i-rays at a dose of 800-1100 r with a voltage of 195 
kV,  current intensity 15 mA, filter 1 mm Al + 0.5 Cu,   skm 
focus distance 60 cm and dose power of 11,5 r/min.    The 
blood of this group of rabbits was analyzed on the second 
day after irradiation,   since we have  shown before that dur- 
ing this time the greatest changes"of the adrenal function^ 
in irradiated rabbits are  observed«,    A group of control 
animals corresponded to each experimental group of animals. 
To rabbits which received AOTH,  animals into which peach 
oil with wax was introduced intramuscularly during the-same 
period of time served as control) to irradiated animals, 
normal rabbits served as control» 

The Results, 

In lig. 1 the summary concentration of corticoster- 
oids in gamma per 100 ml0 öf adrenal blood is represented. 

As is seen from Pig, 1, the concentration ox  corti~ 
costeroids in both experimental groups» as compared with 
the corresponding control groups, decreased somewhat, es- 
pecially in the group of animals which received AGTHe 

This can apparently be related to the increase of 
-the velocity of blood flow through the enlarged adrenal 
glands of experimental animals«, In introduction of AOTH 
as well as in irradiation, the adrenals of rabbits enlarge 
in weight and in size, which is seen in Fig. 2. In 
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-Big.' 1«    Summary concentration 
of corticosteroids in the adre- 
nal blood of rabbits. 

Ehe columns characterize 
the average summary concentra- 
tion.    Individual data for ex- 
perimental groups of animals 
(2-AOTH, 3-irradiation) are 
marked with dots; with crosses 
for control groups   (1). 

irradiated animals 
the weight of the ad- 
renal increases to 
178/a with respect to 
the weight of the ad- 
renal of control ani- 
mals, and, in those 
receiving ACTH, to 
143 &    It would be 
possible to erpect 
that such an increase 
of the gland would 
lead to a sharp in- 
crease of the amount 
of hormones secreted 
by it» 

However, this 
was not observed  (Fig, 
3).    2?he amount of 
steroids secreted hj 
adrenals during a un- 
it of time, does not 
change on the average 
in rabbits which re- 
ceived A02E, and, in 
irradiated animals, 
increases only by 29;». 
On chromatograms ob- 
tained after the pro- 
cessing blood collect- 
ed from rabbits of 

DO oh experimental groups, except for compounds F and 3, 
lo was possible to see considerable amounts of a conroound 

Ki-S.  2.    Average Freight of 
adrenals in percent with 
respect to control, 
Ir-AC'IHj 2-irradiation, 
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-'is* 3*    SunBiiary velocity 
of corticosteroid  secretion« 
3;-~;hcls are the same as in 
7H .o-    n 

~?hich absorbed ultra-violet rays nif 
son© of cortisone«    In control uiinials, the am omits o:i 

L.U0 

oonpouna r;ero msi^nrfioant*     In previous i7orlc,  the  couo 
located in this nlace v:z      ----- 

sane  euro: 
to clari 

v;as designated by *us as corapound Z 
.-- :s structure may possess tb, 

;ato;peaphic notility, we attempted first of all 
by neans of the methods available to us«  who- 

nits 
01"2ld 
* 
e 

7 9 

vssti; 
coiapouno  is general for all croups of animls 

voea by Us, Phe i -•-- ,i table e' vx-.-Ci.iC: 
'chat in all cases (in control animals, in animals which 
received fOTHf and in irradiated animals} uo dealt nflii 
ono arc -'die sane substance. On the basis of this data? 
certain preliminary conclusions may be reached re^f-S/m- 
x..ie,  s'sruc-pure of^this cc^vpoun.d«    for conducting the reao« 
"Oions indicated in the table,  substance X was subjected tc 
additional purification by neans of rechronato;:raohinp in 
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of corticosterone decreases sharply in rabbits which re- 
ceived AC2H and considerably less sharply in irradiated 
animals. 

She speed of secretion of hydrocortisone per unit 
of weight of the tissue of the gland (Pig. 5) increases by 
a factor of 6 after introduction of ACTH# In irradiated 
animals, the increase of secretion of hydrocortisone is 
expressed less sharply. 

;     She inverse ratio may be seen in comparison.of the 
speeds of secretion of compound X (Pig. 6). She speed of 
secretion of this compound increases in animals of both 
experimental groups} however, in the group of irradiated 
rabbits, it is expressed more sharply. 
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Fig. 4» She speed of se- 
cretion of corticosterone 
per 100 mg of tissue of 
the adrenal. 
Symbols are the same as 
in Pig. 1. 

Pig« 5* She speed of se» 
oretion of hydrocortisone 
per 100 mg. of the tissue 
of adrenal. 
Symbols are the same as 
in Pig. 1. 
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6*    The speed of se- 
cretion of compound X ]?er 
100 mg„ of adrenal tissue, 
Symbols are the same as 
in Pig. 1 
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Fig. 7* '-Hie speed of 
secretion of oortioos* 
tercids per 100 mg*  of 
the adrenal tissue in 
percent ?dth respect 
to control» 
Shree left columns - 
introduction of AÖ3JII} 
three right columns - 
irradiation 

She relative changes of the speeds of secretion of 
separate oorticosteroids in irradiated rabbits and in those 
receiving AOCH are summarized in Pig, 7» from which it is 
seen that under the given conditions of experiment the in- 
troduction of ACT'H induced a sharp increase of the speed 
of hydrosortisone secretion, a less significant increase 
of tlie speed of secretion of compound X and a decrease of 
the speed of secretion of corticosterone« In irradiated 
rabbits a sharp increase of the speed of secretion of 
coajpomid X and one less significant of hydrocortisone. 
r£he decrease of the speed of secretion of corticosterone 
was insignificant. 

Q?he cited data testifies' that the adrenals of rab- 
bits which were irradiated -with a lethal dose of X-Bays 
do not secrete» at least in considerable quantities,  any 
steroids which differ from hormones which are produced by 
the cortical layer of these glands after their prolonged 
stimulation with ACTH« 

... 7.... 



The difference in the action of adrenocorticotropic 
hormone and irradiation is manifested only in a comparison 
of the change of speeds of secretion of separate corticoids 
in irradiated rabbits and in those receiving ACTH, 

However, the difference ifl the methods of conducting 
the experiments ~ single irradiation and prolonged intro«" 
duction of AOTH - does not allow us to speak of the speci- 
ficity of these changes. It is possible that with a change 
of the duration of the introduction or'dosage of ACTH, these 
differences may become less noticeable,, ■ 

Por further study of this problem, a comparison of 
the function of adrenals of irradiated animals and animals 
which are under the influence of stimuli of another type 
would be interesting. 
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