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Determinat ion of the basal metabol ism and the use of radioiodine and morphological  investigations 
revea led  stimulation of the thyroid in the ear ly  stages of development of experimental  tuberculosis ,  fol-  
lowed by a gradual subsequent exhaustion. 

Of the tuberculosta t ic  drugs investigated, PAS has a thyrostat ic  action, ethionamide and isoniazid 
st imulate thyroid activity, while pyrazinamide produces no substantial changes in thyroid function. 

Tuberculosis is a chronic infectious and allergic disease accompanied by disturbances of thyroid 
function [8, 10, ii, 13, 14, 17]. As a rule these disturbances have been discovered on the basis of morpho- 
logical investigations and determinations of the basal metabolism [7, 13, 18]. 

Investigation of the iodine-absorptive power of the thyroid by means of 1131 in pulmonary tuberculosis 
[i, 9, 16] revealed stimulation of the thyroid at the beginning of the disease, during its early manifestations, 
and during recovery. Severe and disseminated forms, as well as exacerbation of the disease in the lungs, 
mainly cause inhibition of the thyroid [4, 6, 12]. 

By means of spectrophotometric and biochemical investigations, the hormone-forming function of the 
thyroid and the supply of thyroid hormones to the body can be studied experimentally [5, 15]. 

In the present investigation,changes in the hormone-forming function of the thyroid were studied dur- 
ing the development of experimental tuberculosis and, at the same time, the effect of tnberculostatic pre- 
parations on the response of the thyroid during this disease was examined. 

EXPERIMENTAL METHOD 

Experimental tuberculosis was produced in guinea pigs of both sexes weighing 300-500 g and aged 
3-6 months by injecting a suspension of 0.1 mg of tubercle bacilli (Mycobacterinm tuberculosis_ ' 
human type, laboratory strain No. 1503) in 0.3 ml physiological saline, intramuscularly in the inguinal 
region [2, 13]. Altogether 5 series of experiments were carried out, with two groups of animals in each 
series (Table I). 

Thyroid function was investigated by determining the basal metabolic rate (BMR) [3], and the con- 
centration of protein-bound iodine (PBI) in the blood serum by a spectrophotometric method [5, 15]. 

The severity of the tuberculosis was assessed by the Mantoux reaction, the postmortem findings, and 
the results of histological investigations, using a 20-point scale. 

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

The development of tuberculosis  in the guinea pigs was accompanied by changes in basal metabol ism 
and the hormone-forming  function of the thyroid (Table 2). 
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TABLE 1. 

Series of 
exper i -  
ments 

II 

III 

IV 

V 

Distribution of Animals in Experiments 

Group 
of ani-  
mals  

1 
la  

2 
2a 

3 
3a 

4 
4a 

5 
5a 

Number 
of ani-  
mals  

13 
12 

12 
12 

15 
15 

12 
12 

25 
25 

Condition 

Infected 
Healthy 

Infected 
Healthy 

Infected 
Healthy 

Infected 
Healthy 

Infected 
Healthy 

with tuberculosis  

with tuberculosis  

with tuberculosis  

with tuberculosis  

with tuberculosis  

Drug studied 

PAS 

Ethionamine 

Pyrazinamide 

Isoniazid 

Dose of drug 
(in mg/kg  
body weight) 

4OO 
4OO 

25 
25 

25O 
25O 

5 
5 

TABLE 2. 
Times  of Develo 

Time of exper i -  
ment fin days) 

h t a c t  animMs 
5-7 

14-15 
30 
45 
60 

Note. 

Basal Metabolism and 
~ment of Tuberculosis  (series V) 

Number Oxygen absorption p 
of tests  (in ml/100 g/h) 

30 135,4 • 12.6 -- 
11 154.8 • 13,0 0,3 
11 142,5 • 16.5 0,8 
57 99,7 • 17,6 0,4 

6 188,2 • 0,05 
7 177,7 • 0,2 

P calculated relat ive to indices for  intact animals,  

PBI Concentration in Blood at Various 

PBI (in ~g%) 

1.6.8 • 2,2 
24,2• 

3,6 • 0,8 
5,8• 

25,2 • 9,4 
5,3• 1.9 

P 

0.5 
0.001 
0.001 
0.4 
0.001 

In the ear ly  period of the disease, a tendency was observed (Table 2) for the BMR to increase,  and a 
significant increase  was observed in the blood PBI concentration, indicating stimulation of thyroid function. 
With fur ther  development of the tuberculosis ,  both these indices fell, p resumably  as a resu l t  of depression 
of thyroid function. Consequently, tuberculosis  was accompanied by al ternate stimulation and inhibition of 
thyroid function. 

The resul t s  of a study of the effect of tuberculostat ic  drugs on the BMR and hormone- forming  function 
of the thyroid are  shown in Table 3. Analysis of these resul ts  shows that PAS lowered the BMR and the PBI 
concentration in the blood. The severi ty  of the disease in guinea pigs receiving this drug was 19-20 points. 

Ethionamide stimulated thyroid function. Some discrepancy appeared between the indices of the BMR 
and blood PBIconcent ra t ion  possibly because these indices do not ref lect  thyroid function adequately. Its 
therapeutic effect is g rea te r  than that of PAS, and the severi ty  of the disease in animals of this group was 
10-12 points.  

Pyraz inamide  inhibited thyroid function in healthy and sick animals .  The severi ty  of the tuberculosis  
in animals t rea ted  with pyrazinamide ranged from 14-16 to 20 points. 

Isoniazid does not prevent  the lowering of thyroid function in healthy guinea pigs due to age [9]. In 
sick animals t reated with isoniazid, the blood PBI concentration rose .  A high therapeutic effect was ob-  
served,  and the sever i ty  of the disease  was 3-5 points. 

Histological investigation showed depression of thyroid function in infected guinea pigs not receiving 
the drugs,  and in most  healthy animals and animals t reated with PAS. Administrat ion of isoniazid to 
animals previously t reated with ethionamide revealed stimulation of the thyroid.  When pyrazinamide was 
given to healthy guinea pigs, no changes in thyroid activity were observed,  but in sick animals the thyroid 
was inhibited. 
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These  exper imen t s  thus conf i rmed a l t e rna te  s t imulat ion and depress ion  of thyroid function obse rved  
under clinical conditions [1, 9, 14]. This  can be r ega rded  as indicating par t ic ipat ion of the thyroid in s t r e s s  
r e s p o n s e s  evoked by tubercu los i s .  

The thyros ta t i e  action of PAS was conf i rmed  [2],and the thyro id-s t imula t ing  action of isoniazid and 
ethionamide was d iscovered ,  py raz inamide  producing no significant  changes in thyroid function. 

In the successfu l  t r ea tmen t  of tuberculos is ,  it is t he re fo re  essent ia l  to study thyroid function. Bear ing 
in mind the many- s ided  effects  of an t ibac ter ia l  drugs on thyroid function, one method of r e s to r ing  it to 
normal  must  be by the choice of p r o p e r  tuberculos ta t ic  drugs,  without, at the same  t ime,  lower ing the i r  
therapeut ic  action on the specif ic  p r o c e s s .  
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