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In many studies i t  has been shown that  in exper imenta l ly  produced endocrine pathologies there is a disturbance 
in the conditions of the protoplasmic colloids with the result that the sorptive properties of the cel ls  and tissues are 
a l tered [11]. It has been shown [2, 4, 5, 13] that the sorptive properties of tissue structures are determined by the 

phys ico -chemica l  condit ion of the ce l l  proteins. It has also been established that  under the influence of various ad-  
verse factors there is a change in the affinity of the protoplasnq for v i ta l  stains. The amount of stain taken up may 
serve as an index of the physiological  condition of the cel l ,  and changes in i t  ref lect  the course of the al terat ions in 

protein reactions developing in the substrate in response to the act ion of nonadequate st imuli .  

We have studied the influence of thyroidin on the condit ion of tissues on the viscera of exper imenta l  animals,  

and have found no reference in the l i terature  to investigations of this problem. For the investigation we used the 

method of v i ta l  staining in the in tac t  an imal  [3, 6, 9]; in this way we were able  to study the functional  condit ion 
of the tissue e lements  in terms of the amotmt and distribution of the dye taken up. 

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

The exper iments  were carr ied out on white male  rats weighing 146-180 g .  The exper imenta l  animals  re -  

ce ived  0.25 g per 100 g weight by mouth for 10 days. 

Vital  staining was effected by intravenous inject ion of a 1% solution of neutral  red dissolved in Ringer's solu- 
tion free from sodium carbonate.  The rats were k i l led  by decapi ta t ion  1 and 21/z h after inject ion of the neutral  red, 

and then the l iver,  kidneys, smal l  intestine,  spleen, testes, lungs, heart,  brain, and skele ta l  muscle  were ral~idly re-  
moved, washed in Ringer, and transferred to a 1% solution of hydrochloric ac id  in 96% ethyl  a lcohol  for extract ion 
of the dye. The extract ion was continued for 24 h, after which the a lcohol ic  extracts were examined in a F E K - M 3  

photoelec t r ic  ca lor imeter .  

The amount of dye taken up by the organ was referred to 1 g of tissue. Experiments with the control  animals  

were carried out under the same conditions. 

A comparison was raade of the degree to which the exper imenta l  and control  tissues were stained, and the ex-  
tent  to which the dye was bound to the tissues was expressed as a percentage of the control  value.  

The results were t reated s ta t is t ical ly .  The s ignif icance of the changes was assessed by means of the t test. 

Differences were considered signif icant  at a l eve l  of P< 0.05. 

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

White  rats t reated with thyroidin and ki l led  one hour after the inject ion of neutral  red showed a s ta t is t ical ly  
signif icant  increase in the uptake of the dye in the l iver,  kidneys, smal l  intestine,  heart,  and skele ta l  muscle  (see 
table) .  There was a genuine reduction of the uptake of the dye by the testes and brain. There was no di f ference  

from the control  in the spleen and lung tissue. 
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Staining of Tissues of Experimental  White Rats at 
Various Times After Injection of Neutral Red (as 
percentage of controls) 

Tissue t h after in jec -  

invest igated tion 

M T 

Spleen 16.7 > 0.0~ 
Lung 21.3 > 0,0~ 

Liver 69.6 < 0.05 
Kidney 37.5 < 0.05 
Heart  03 .4  <0.05 
Testes 31.5 <0.05 
Brain 28.8 < 0.05 

Smal l  intest ine 41.6 < 0.05 
Ske le t a lmusc le  82.1 <0.05 

21/~ h after i n j ec -  

tion 

M T 

+ 5.3 > 0.05 

+15.8 > 0.05 
+78.9 <0.05 
+49.2 
+90.6 
+19.7 
-40.9 
+ 9.4 

+55.6 

< 0.05 
< 0.05 
> 0.05 
<0.05 

> 0.05 
<0.05 

Note. 1. In each of the control  and exper imenta l  
groups we used 12 animals .  2. The signs + or - in-  

d ica te  an increase or decrease, respectively,  in the up-  
take of stain by tissues. 3. M indicates  the mean 
ar i thmet ic  change in the amount of stain as a per -  
centage of the control value.  

tn the exper imenta l  rats, 2i/z h after in jec t ion  of the 

dye a regular increase was observed in the sorption volume 
of tissues of the l iver,  spleen, and ske le ta l  muscle.  At this 

t ime the uptake of neutral  red by the ,bra inwas signif icantly 
reduced. There was no signif icant  difference in the staining 

of the tissues of the spleen, lung, testes, or smal l  intestine 
in ei ther the exper imenta l  or the control  groups. 

Thus, the result of these experiments  indicates  that 
when addi t ional  thyroidin is in jec ted  there is a disturbance 
of the sorptive properties of the tissues of cer tain of the vis-  
cera. 

It is known [2, 4, 5, 8, 18] that  an increased uptake 
of v i ta l  stains is due to the development  of changes in the 
tissue protein structures which resemble  denaturat ion.  We 

think that the increased uptake of stain which we have 
found in the tissues is to be interpreted in this way. This 
view is in l ine with the results of many investigators [1, 7, 
10], who have shown that  profound disturbances of protein 

metabol i sm occur under conditions of increased thyroid a c -  
t ivity.  

An important  fact which we have established and 
which deserves a t tent ion is that treatrnent with thyroidin re-  

duces the extent  to which the tissues of the testes and brain 
of rats take up stain. According to published reports [8, 12, 14] the reduction in the affinity of protoplasm for v i ta l  

stain is observed when there are manifestat ions of adaptat ion.  This gives reason to suppose that the observed reduc-  
tion in sorptive properties is causal ly  re la ted  to the deve lopment  of protec t ive  and adapt ive  processes di rected to-  
wards increasing the resistance of nervous tissue and of the sex organs to the act ion of pa thologica l  s t imuli .  

The results that we have reported reveal  the nature of the pa thologica l  and compensatory reactions d e v e l o p -  
ing in tissues under the influence of thyroidin. 

S U M M A R Y  

Experiments were carried out on ma le  albino rats which were given 0.25 g of thyroidin per 100 g body weight 
for 10 days. Vitai  staining with neutral  red was used to study the interact ion between the tissues of the different vis-  
cera (spleen, lungs, liver,  kidneys, heart,  testes, brain, smal l  intestine,  and skele ta l  rnuscte). 

In the animals receiving thyroidin there was a change in the sorptive property of the tissue of the l iver,  k id-  
neys, heart,  testes, brain, smal l  intest ine and skele ta l  muscle,  which was thought to result from denaturation of c e l l -  
ular proteins. 

The results obtained ref lec t  the nature and specif ic  features of pa thologica l  and compensatory reactions occur-  
ing in tissues under the influence of thyroidin. 
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Al l  a b b r e v i a t i o n s  of  p e r i o d i c a l s  in  the  a b o v e  b ib l i ography  are  l e t t e r - b y - l e t t e r  t r a n s l i t e r -  

a t i o n s  o f  the  a b b r e v i a t i o n s  as  g iven  in the  o r ig in a l  R u s s i a n  journal .  Some or all  of  th i s  peri -  

o d i c a l  l i t e ra ture  m a y  we l l  be  a v a i l a b l e  in E n g l i s h  t rans la t ion .  A c o m p l e t e  l i s t  o f  the  c o v e r - t o -  

c o v e r  E n g l i s h  t r a n s l a t i o n s  appears  at the  b a c k  o f  th i s  i s s u e .  

1248 


