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After  a single exposure to s t r e s s  (tying down abdomen uppermost  for 1 h) the response of 
an increase  in the total unconjugated l l - hyd roxyco r t i cos t e ro id s  in the per ipheral  blood ob- 
served in intact animals was inhibited in rats with toxic hepatitis.  This inhibition was evi-  
dently due to an increase  in the initial level of l l -hydroxycor t i c0s t e ro ids  not bound with the 
plasma proteins in hepatitis.  

In lesions of the l iver parenchyma the intensity of enzymic inactivation of the steroid hormones is 
reduced and interaction between the hormones and plasma proteins is disturbed [3, 4, 6, 7, 12, 13]. This 
leads to an increase  in the concentrat ion of the physiologically active fo rm of cor t icos te ro ids ,  not bound 
with p lasma proteins,  in the per iphera l  blood. At the same time, the concentrat ion of cor t icos teroids  con- 
jugated with the p lasma proteins is reduced, so that the total level of conjugated cor t icos teroids  in the 
per iphera l  blood remains  within normal  l imits.  

In experimental  toxic hepatitis induced in rats by adminis t ra t ion of CC14, there is a significant de- 
crease  in the cor t icos terone-binding capaci ty of the plasma proteins and in the glucocort icoid-inact ivat ing 
function of the l iver [6, 7]. These changes a re  also observed in experimental  al lergic hepatitis [1, 2]. 
The increase  in concentrat ion of the active form of the hormone in the blood in hepatitis might be expected 
to reduce the synthesis of the hormone in the adrenals through a feedback mechanism operating through 
the h y p o t h a l a m u s - p i t u i t a r y - a d r e n a l  cor tex sys tem,  as occurs  after  injection of an excess of active glu- 
cocort icoid bormones .  In this way, in hepatitis the usual response of the adrenal  cortex,  as observed dur-  
ing exposure to s t r e s s ,  would be reduced. 

The object of this investigation was to study th~ concentrat ion of unconjugated l l - h y d r o x y c o r t i c o -  
s teroids ,  bound and not bound with proteins,  in the per ipheral  blood and to examine complex formation be-  
tween eor t icosterone and plasma proteins and the ability of l iver homogenates to inactivate cor t icos te rone  
during s t r e s s  in intact rats and in rats  with toxic hepatitis. 

E X P E R I M E N T A L  M E T H O D  

Male albino rats weighing 250-300 g were kept on the ordinary laboratory diet. Toxic hepatitis was 
produced by subcutaneous injection of CC14 in a dose of 0.3 ml/100 g body weight, and tests  were ca r r i ed  
out 48 h af ter  the injection. Control rats received the same dose of physiological  saline at the same t imes .  
Stress  was produced by Selye 's  method by tying the rats  down, abdomen uppermost ,  on an operating table 
for  1 h. The rats  were deprived of food for 18 h before the beginning of the experiment .  The animals were 
decapitated and the following determinations made: the content of lipids in the liver by extract ion of l iver 
powder,  dried to constant weight, with dichloroethane in a Soxhlet apparatus (as a test  of l iver damage); 
the cor t icos terone-binding capacity of the plasma proteins by the method of De Moor et al. [10]; the con- 
centrat ion of unconjugated l l - hyd roxyco r t i cos t e ro id s ,  bound and not bound with proteins in the blood 
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plasma by fractionation on a column with sephadex 
G-50 followed by spectrofluorometric  estimation of both 
fractions by the method of Usvatova and Pankov [5]; the 
rate of enzymic inactivation of eort icosterone in the l iver 
homogenates by a modified method of Yates et al. [17]. 
Statistical analysis of  the results was carried out by the 
Fisher-Student method. 

E X P E R I M E N T A L  R E S U L T S  

The results given in Table 1 show that, as reported 
previously  [6, 7], in rats with toxic hepatitis the intensity 
of inactivation of cort icosterone in l iver homogenates and 
the corticosterone-binding capacity of the plasma proteins 
are reduced, while the total (bound and not bound with pro-  
teins) level  of unconjugated l l -hydroxycort i cos tero ids  in 
the peripheral blood was unchanged. In intact animals sub- 
jected to s tress  of this type, an increase  in the total level  
of unconjugated l l -hydroxycort i cos tero ids  was found in 
the peripheral blood (it was more than doubled). An in- 
crease  in the plasma concentration of cort icosteroids  has 
been observed experimentally in other types of s tress  [8, 
11, 14]. The increase  in concentration of unconjugated 11- 
hydroxycort icosteroids  took place mainly on account of the 
fraction not bound with plasma proteins {this fraction was 
increased on the average by 20 t imes ,  whereas the frac- 
tion of protein-bound l l -hydroxycort icos tero ids  was in- 
creased on the average by 1.25 t imes) .  This type of s tress  
also decreases  the intensity of inactivation of cort ico-  
sterone in l iver homogenates ,  as is observed during ex-  
posure to other forms of s t res s  [9]. Elevation of the l l -  
hydroxyeorticosteroid level  in this type of s tress  was thus 
evidently due, not only to stimulation of the hormone-syn-  
thesizing function of the adrenals,  but also to a decrease  
in the intensity of their inactivation. No significant change 
in the cort icosterone-binding capacity of the plasma pro-  
teins was observed under these c ircumstances ,  mere ly  a 
tendency for this parameter to decrease .  

When s tress  was produced in the rats with toxic 
hepatitis,  with a raised initial level  of l l -hydroxycor t i co -  
steroids not bound with plasma proteins,  by contrast with 
the intact rats the concentration of total unconjugated l l -  
hydroxycort icosteroids  in the peripheral blood was not 
increased�9 As Table 1 shows,  there was a smal l  (on the 
average by 1.36 times) increase  in the concentration of  
the fraction of 11-hydroxycort ieosteroids  not bound with 
plasma proteins,  but this increase  was many t imes less  
than in the intact rats (in which the average increase  was 
by 17.8 t imes) .  

The rate of secret ion of adrenocortical  hormones is 
known to be coordinated withthe rate of their inactivation, 
which takes place mainly in the l iver.  In animals after 
partial hepatectomy, inactivation of cort icosterone is re-  
duced, secondary atrophy of the adrenal cortex develops 
[16], and the weight of the adrenals falls [15]. A direct 
relationship has been found between the s i ze  of the 
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adrenals and the ability of the liver to saturate  the A ring of the glucocort icoid molecule with hydrogen 
[.18]. The results  of the present  experiments ,  indicating a sharp decrease  in the intensity of the reaction 
to s t r e s s ,  give direct  evidence of the depressed state of the adrenal cortex in the presence  of a lesion of 
the liver parenchyma.  Changes in the cor t icos terone-binding capacity of the plasma proteins under the 
influence of s t ress  were not observed in the rats  with hepatitis.  By contras t  with the intact ra ts ,  under the 
influence of s t ress  only a tendency for the cor t icos terone- inact ivat ing function of the liver to diminish was 
observed in the rats  with hepatitis. The reason for this, like the mechanism of the decrease  in intensity 
of inactivation of cor t icos terone  in the liver during s t r ess  in intact rats  still remains  unexplained. 

The observed decrease  in reactivi ty of the adrenal cortex to the action of s t r e ss  in rats with toxic 
hepatitis may to some extent explain the lowering of the nonspecific res is tance  of the animal to various 
pathogenic agents in diseases  accompanied by lesions of the liver parenchyma,  and they a t t rac t  attention 
to the need for hormonal  cor rec t ion  when such patients are  exposed to s t r e s s .  
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