
PATHOLOGICAL PHYSIOLOGY AND GENERAL PATHOLOGY 

S T A T E  O F  T H Y R O I D  F U N C T I O N  IN A C U T E  A N O X I C  A N O X I A  

N. G. T r i n y a k  UDC 612.441-06:612.273.2 

In ra ts  developing acute anoxic anoxia af ter  a s tay of 30 min at a p ressu re  of 360 mm Hg an 
increase  in the concentrat ion of protein-bound iodine was found in the blood (from 2.38 ~: 0.2 
to 4.093 0.2 pg%) and morphological  changes were demonstrated in the thyroid gland indi- 
cating stimulation of its function. Similar resul ts  were obtained in rats  with pulmonary ede- 
ma due to ammonia and also in experiments  on dogs in which pulmonary edema was p ro -  
duced by administrat ion of chloramine.  

Depress ion of thyroid activity is found in persons living at high altitudes and in animals kept under 
chronic anoxic conditions [1-8, 11-13]. Insufficient attention has been paid to the study of thyroid function 
in acute anoxia, and the findings reported in the l i terature are  contradic tory.  

The object of this investigation was to study thyroid function in acute anoxic anoxia. The level of 
thyroid function was est imated from the protein-bound iodine of the blood [10] and the morphological  pic-  
ture of the gland. 

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

Acute anoxic anoxia was produced in 20 rats  by keeping them for 30 rain in a vacuum apparatus at 
260 mm Hg (PO 2 = 70 mm Hg); to allow adaptation of the animals ,  they were given a r es t  of 5 min when 
the p ressu re  had been reduced to 560 mm Hg. 

The second model of acute anoxic anoxia was pulmonary edema, which was produced in rats  (20 ex- 
periments)  by intraperi toneal  injection of 6% ammonium chloride solution (40 rag/100 g body weight) and 
in dogs (10 experiments) by intravenous injection of 10% chloramine solution (60 m g / k g  body weight). The 
development of pulmonary edema and its sever i ty  were assessed  from the pulmonary index (PI) and the mi -  
c roscopic  picture of the lungs. 

The concentrat ion of protein-bound iodine in the blood (PBI) was determined before and at the height 
of the pulmonary edema and in the experiments  on dogs the oxygen saturat ion of the a r te r ia l  blood was also 
determined by means of a combined oxyhemometer .  

In the animals with acute anoxic anoxia produced by ~altitude s ickness"  blood was taken at the end 
of the experiment for investigation of the PBI,  after  which the animals were sacr i f iced and the thyroid 
gland investigated histologically.  

In the rats  with acute anoxia due to "altitude s ickness" an increase  in the PBI concentrat ion was ob- 
served (Table 1), and microscopic  changes were found in the thyroid gland, indicating stimulation of its 
function: the colloid in most  of the follicles was liquid, it stained a pale-pink co lor  with eosin, and r e s o r p -  
tion vacuoles were present  at the periphery.  Desquamation of the thyroid epithelium was observed in the 
lumen of the follicles (Fig. 1), fur ther  histological evidence of increased thyroid function, accompanied by 
increased liberation of thyroid hormones into the blood s t r eam [9]. 
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TABLE 1. Concentra t ion  of PBI, Pu lmonary  Index, and Oxygen 
Satura t ion  of A r t e r i a l  Blood in Acute Anoxie Anoxia (M ~: m) 

Experimental PBI in p g % Pulmonary index . Oxygen saturation 
conditions of arterial blood 

Exprmts. on rats 
Control 
Altitude sickness 

PO2~-~ 
~70 mm Hg 

Pulmonary edema 
due to ammonia 

Exprmts. on dogs 
Pulmonary edema 

due to clilora- 
mine: original 
data 
expt, 

2,38-+ 0,2I 

4,09-+ 0,2 PI<O,O01 

5,18-+0,24 PI<O,O01 

3,3-+ 0,26 
P=<O,05 

4,4-+ 0,28 

0,62-+ 0.4 

1,56-+0,16 Pl<0.001 

68,1--+ !,8 P.z<O,OOl 

35,7-+ 3,4 

Note: Pl  ca lcu la ted  r e l a t ive  to cont ro l ;  P2 ca lcu la ted  re l a t ive  to 
in i t ia l  s ta te .  

Inject ion of ammonium ch lor ide  led to toxic pu lmonary  edema 
in a l l  the r a t s ,  accompanied  by an i n c r e a s e  in the pulmonary  index 
and a l so  by changes in the m i c r o s c o p i c  p ic ture  c h a r a c t e r i s t i c  of 
pu lmonary  edema.  J u s t a s  dur ing  "al t i tude s i ckness , "  the PBI con-  
cen t ra t ion  was h igher  than in the control .  

In the dogs with acute anoxic anoxia,  when the oxygen sa tu -  
ra t ion  of the a r t e r i a l  blood had fal len f rom 68.1 ~= 1.8 to 35.7 =~ 3.3%, 
an i n c r e a s e  in the PBI concen t ra t ion  was observed ,  jus t  as in the 
expe r imen t s  on r a t s .  Mic roscop ic  examinat ion of the thyroid  gland 
r evea l ed  the changes d e s c r i b e d  above,  evidence of s t imula t ion  of 
the function of the gland. 

The r e s u l t s  thus demons t r a t e  i n c r e a s e d  function of the thy-  
ro id  gland in acute anoxic anoxia.  The s t imula t ion  of the thyroid  
gland, the hormones  of which modify the in tens i ty  of me tabo l i sm,  
observed  in these  expe r imen t s  is  evident ly  a component of the c o m -  
plex adapt ive  r eac t ions  of the body mainta in ing  the cons tancy  of 
the in t e rna l  medium in acute  anoxia.  

Fig.  1. Thyroid  gland of r a t  with 
expe r imen ta l  a l t i tude s i ckness .  
Hematoxy l in -eos in ,  MBI-6,  560• 
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