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In 1958, N. P. Kucherova, R. M. Khomutov, E. Io Budovskii and others [1], working in the division of organic  
synthesis of the Insti tute of Pharmacology and Chemotherapy  of the AMN SSSR, used an or iginal  method to synthe- 
size a new antituberculosis preparat ion thianide, the th ioamide  of c~-ethylisonicotinic acid.  The analogous com-  
pound was obtained in 1957 in France by Riste and ca l led  1314 Th. Its empi r i ca l  formula is CsHIoN2S, and its struc- 
tural formula: 

S ~ C ~ g  2 

We studied thianide in experiments  in vitro. These showed that  the compound possesses a bac te r ios ta t ic  ac -  
t ion on various species of Mycobacter ium tuberculosis, both sensit ive and resistant to other chemotherapeut ic  agents. 
Trials of thianide in the t rea tment  of hematogenous tuberculosis in white mice  and tuberculosis in guinea pigs showed 
it to be highly effect ive.  

As a result of our expe r imen ta l  investigations, the Pharmacologica l  C o m m i t t e e  recommended  c l i n i ca l  trials 
of t h i a n i d e .  Prolonged t rea tment  of patients with a single antituberculosis drug may  lead to the appearance of re -  
sistant strains of M. tuberculosis in these patients .  We therefore carr ied out exper iments  on animals  in which th ian-  
ide was used in conjunct ion with s t reptomycin and phthivazid.  

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

The chemotherapeu t ic  ac t iv i ty  of the compounds when adminis tered together was studied in exper imenta l  
hematogenous tuberculosis in white mice .  Mice weighing 18-20 g were used in the exper iment .  The animals  were 

inocula ted intravenously.  In some exper iments  the strain B bovinus 8 (bovine type)  was used in a dose of O.1 mg for 
each  mouse, and in others a virulent  strain of human type H37Rv in a dose of 0.05 mg for each mouse. 

Trea tment  began on the day after inoculat ion.  The control  group and each exper imenta l  results were assessed 
in accordance  with the macroscopic  changes, the weight of the lungs, and the number of tubercle ba c i l l i  in f i lms of 
the lungs. These changes were recorded by means of a 3-point  system as suggested by M. V. Trius. The animals  
were sacr i f iced when 70% of the control  mice  had died. 

E X P E R I M E N T A L  R E S U L T S  
In Tables  1 and 2 we show the mean indices of the chemotherapeut ic  e f f i cacy  of thianide, of s t reptomycin,  

and of the two together.  Thianide  was given by mouth and s t reptomycin intramuscularly.  

It wil l  be seen from Table  1 that the most effect ive  t rea tment  resulted from a combinat ion of th ianide in a 
dose of  0.65 mg with s t reptomycin in a dose of 400 units. When this combinat ion  was used, the index of the m a c -  
roscopic changes in the lungs was low, the weight of the lungs was the same as that  of hea l thy  animals,  and no tuber-  
c le  bac i l l i  were seen in the lung films. 
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TABLE 1. Chemotherapeut ic  Efficacy of Thianide,  Streptomycin,  and a C o m -  

binat ion of Both in Animals Inoculated with the Bovine Strain B. bovinus 8 

Mean Presence 

~ of M. 
Dai ly dose macro-  ] Mean tubercu-  

o fp repara -  scopfc ] weight losis in 
Group Preparation 

tion per ,changes ._l~ luugs 
mouse ~ +++ 

Control 
Experimental  

w 

N 

Thianide 

Streptomycin 
R 

Thianide + strepto- 

mycin  
Ditto 

0.65 mg 

1.3 mg 
200 units 

400 units 
0.65 mg+ 

200 units 

0.65 rag+ 
400 units 

lun fi lms 

2.5 620 
1.3 270 + 

0.8 230 0 
1.6 295 + 

0.9 265 0 
1.1 255 0 

0.3 218 0 

TABLE 2. Chemotherapeut ic  Efficacy of Thianide,  Streptomycin,  and a C o m -  
binat ion of Both in Animals Inoculated with the Human Strain H~Rv 

Group Preparation 

Thianide 
# 

i i  

Streptomycin 
ii 

w 

t 

Thianide + strepto-  
mycin  

Ditto 

Control 
Experimental  

N 

H 

n 

w 

w 

Daily  dose 

of prepara-  

t ion  per 
mouse  

0.65 mg 

1.3 mg 
2.25 mg 
200 units 
400 units 

800 units 
1600 units 

0.65 mg+ 
400 units 

1.3 mg+ 
400 units 
1.3 rag+ 
800 units 

Me an 

index of 

macro -  Meat 
scopic qeigh 

changes f lun I s 
in lungs tnmg 

3 1014 
2.83 727, 2 
2.77 779, 4 
1.6 298 
2.25 590 7 
1.2 420 

0.96 352 
0.82 318 

1.1 340 

O.93 325 

O. 53 260 

Presence  

of M. 
tubercu-  

losis in 
lung 
f i lms 

+++ 

++ 

++ 

0 
+ 

0 
0 
0 

0 

The  figures in Table  2 show that the human strain of M. tuberculosis HsTRv causes an infect ion in mice  with 

a more severe course, as is apparent from all  the chemotherapeut ic  indices. The mean weight of the lungs in the 
control  animals  was more than 1 g, the mean index of macroscopic  changes in the lungs 3, and many mycobac te r ia  
were seen in lung films, Against the background of such a severe infection, a dose of 2.25 mg of thianide or of 800 
and 1600 units of s t reptomycin fa i led  to produce the usual effect .  High indices of therapeut ic  e f f icacy  were ob-  
ta ined only from the use of a combinat ion  of thianide in a dose of 1.3 mg with s t reptomycin in a dose of 800 units. 

In Tables  3 and 4 we give the mean indices of chemotherapeut ic  e f f icacy  of th ianide  and phthivazide ,  alone 

and in conjunct ion with each other. The compounds were adminis tered by mouth. 

I t  may  be seen from Table  3 that  indices of high therapeut ic  eff icacy were observed after the combined ad-  
minis t ra t ion of th ianide in a dose of 0.65 mg and phthivazid in a dose of 0.4 rag. The figures in Table  4 show that 
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since the course of the infection after inoculation with strain H37Rv was severe, larger doses of the preparations were 
requited for treatment, The most effective treatment resulted from a combination of thianide in a dose of 1.a nag 
and phthivazid in a dose of 0.6 rag. 

TABLE 8. Chemotherapeutic Activity of Thianide, Phthivazid, and a 
Combination of Both in Animals Inoculated with the Bovine Strain B. 
bovinus 8 

Preparation 

Thianide 
I t  

Phthivazid 
lq 

Thianide 

+ Phthivazid 

Ditto 

Group 

Control 
Experi- 

mental  

H 

Mean ] 
Daffy index of 

dose of [naacro- I 
prepara- scopic 
tion per changes 
mouse in lungs 

- 2.54 

0.65 1.35 

1.3 0.86 
0.25 t 0.96 
0.4 0.64 

0.65+ I 
0.25 0.86 

0.65+1 
+0.4 0.2 

P r e s e n c e  

of M. 
Mean tubercu- 

weight losis in 
of lungs lung 
(in rag) films 

620 +++ 

270 + 

230 0 

286 , 

252 0 

256 0 

225 0 

TABLE 4. Chemotherapeutic Efficacy of Thianide, Phthivazid, and a 
Combination of Both in Animals Inoculated with the Human Strain HsTRv 

Group Preparation, 

Thianide 

Phthivazid 
w 

Thianide 
+ Phthivazid 

Ditto 

Daily 
dose of 
prepara- 
tion per 

mouse 

0.65 

1.3 

225 

0.4 

0.6 

1.3+ 

0.4 

1.3+ 

0.6 

Mean 
index of 
macro- 

scopic 

changes 
in lungs 

3 

2.83 

2.77 

1.6 

1.2 

0.86 

0.78 

0.44 

Control 
Experi- 

mental  

w 

N 

Mean 
weight 
of lungs 
(in nag) 

1014 

727.2 

779.4 

298.0 

304.0 

283. O 

275.0 

225.0 

Presence 

of M. 
tubercu- 
losis in 

lung 
filnas 

+++ 

++ 

++ 

0 

0 

0 

0 

These investigations showed that in mice infected with B. bovinus 8 (bovine type of M. tuberculosis) the ad- 
ministration of thianide in a dose of 0.65 nag had an inadequate therapeutic action. The same remarks apply to 
streptomycin in a dose of 400 units and phthivazid in a dose of 0.4 rag. The combined administration of thianide 
in a dose of 0.65 mg and streptomycin in a dose of 400 units to each mouse daily, or of thianide in a dose of  0.65 
nag and phthivazid in a dose of 0.4 nag led to an increase in the therapeutic activi ty of both preparations and gave 
good results. In this way it was possible to reduce the daily therepeutic dose of thianide by two thirds and that of 
streptomycin by 67-71%. 
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When the animals  were infected with M. tuberculosis strain H~Rv (human type), causing a severe hema to -  

genous form of tuberculosis, thianide even in a dose of 2.25 mg dai ly  to each mouse did not have an adequate ther- 
apeut ic  effect .  The same remarks apply to s treptomycin in a dose of 800 units and phthivazid in a dose of 0.6 rag. 

The combined administrat ion of th ianide in a dose of 1.3 mg and streptomycin in a dose of 800 units or of th ianide 
in a dose of 1.3 mg and phthivazid in a dose of 0.6 mg dai ly  to each mouse increased the chemotherapeut ic  act ion 

of both preparations. It follows that when animals are infected with the strain HsTRv, the therapeut ic  doses of prep-  

arations must be increased. 

These data may  be caused when c l in ica l  trials of these preparations are made on patients with tuberculosis. 

S U M M A R Y  
Chemotherapeut ic  ac t iv i ty  of thianide (1314 Th) in combinat ion with s treptomycin or phthivazid was studied 

on a model  of hematogen ic  tuberculosis of white mice .  In exper imenta l  infection of mice  with mycobae te r i a  B. 
bovinus 8 a dai ly  dose of 0.65 mg per mouse of thianide alone proved to be therapeut ica l ly  ineffective.  Combined 
administrat ion of thianide and streptomycin,  or flaianide and phthivazid led to potent ia ted chemotherapeut ic  ac -  

t iv i ty  of both preparations, giving a posit ive therapeut ic  effect.  T h e s e  data permit  a three-fold  reduction of the 

dai ly  therapeut ic  dose of thianide and streptomycin.  In infecting the animals  with m ycobacter ia  tuberculosisHavRv 

(of the human type), causing severe hematogenic  tuberculosis in mice ,  combined use of thianide (1.3 mg) and strep- 
tomycin  (800 units), or thianide (of 1.3 rag) and phthivazid (0.6 mg) also led to intensified chemotherapeut ic  ac -  
t iv i ty  of both preparations. These preparations may  be used in the t reatment  of tuberculosis in man. 
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All abbreviations of periodicals in the above bibliography are letter-by-letter transiiter- 
eflons of the abbreviations as given in the original Russian journal. Some or all of  th is  peri-  

odical  l i terature may well  be available in Engl i sh  translation. A complete l ist  of the cover-to. 
cover English translations appears at the back of this issue. 
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