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The blood concent ra t ion  and the rapeu t i c  e f fec t iveness  of i soniaz id  was inves t iga ted  fol low- 
ing a s ingle  a d m i n i s t r a t i o n  of the total  dai ly  dose of the drug to pat ients  with pu lmonary  tu-  
b e r c u l o s i s .  It was found that  in those pa t ien ts  in whom m a r k e d  inact iva t ion  of i soniaz id  
takes  p lace  a high blood level  of the compound is  main ta Ined  for  a s h o r t e r  t ime under  these  
condit ions than in weak i nac t i va to r s .  Cor respond ing ly ,  in pa t ien ts  s t rongly  inac t iva t ing  i s o -  
n iaz id ,  de layed  involution of the tuberculous  infect ion was found. In pat ients  who a r e  weak 
i nac t i va to r s ,  good r e s u l t s  were  obtained even if the pathogenic agent  was to some extent  r e -  
s i s t an t  to i soniaz id .  

Important factors limiting the effectiveness of chemotherapy are inactivation of therapeutic substan- 
ces and resistance of the pathogenic agent to them. The object of the present investigation was to study 
whether these factors can be overcome by modifying the conditions of treatment, notably by giving the total 
daily dose of the substance at once instead of, as is customarily done, dividing it into two or three fraction- 
al doses. 

The model  used was i son iaz id ,  the mos t  ac t ive  of the chemotherapeu t i c  p r e p a r a t i o n s  aga ins t  t ube rcu -  
los i s .  It is inac t iva ted  to a v a r i e d  degree  by d i f ferent  pa t ien t s ,  and Mycobac te r ium tube rcu los i s  develops  
r e s i s t a n c e  to it  m o r e  f requent ly  than to other  p r e p a r a t i o n s .  

EXPERIMENTAL METHOD 

The concentration of active isoniazid in the blood serum was investigated by vertical diffusion [9]. 
Inactivation of the drug was determined by the excretion of active isoniazid in the urine [i]. Sensitivity of 
the pathogenic agent to the drug was investigated by an indirect method using Shkol'nikova's semisynthetic 
medium [6]. The ratio between the blood concentration of active isoniazid and the sensitivity of the agent 
to the drug was determined by the tuberculostatie test [4,5]. Every month for five months of treatment of 
patients in the clinic survey roentgenograms and tomograms were taken of the lungs, and the sputum or 
bronchial washings were investigated by bacterioscopic and seeding methods. 

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

In acco rdance  with ex is t ing  c r i t e r i a  [7], 45 pa t ien ts  were  c l a s s i f i ed  as weak inac t iva to r s  of i soniaz id  
and 19 as  s t rong;  the h ighes t  concent ra t ion  of the drug de t e rmined  in whole s e r u m  by Schmiedel~s v e r t i c a l  
diffusion method was 3 # g / m l  [9]. 

As  Table 1 shows, a high blood level  of i son iaz id  was main ta ined  for  a s h o r t e r  t ime in the s t rong  In- 
a c t i v a t o r s  than in the weak. 

Inves t iga t ions  have shown [2,8] that da i ly  contact  between d r u g - s e n s i t i v e  tuberc le  ba c i l l i  and 2 # g / m l  i so -  
n iaz id  for  2 h in v i t ro  causes  inhibit ion of t h e i r  growth.  Isoniaz id  p e r s i s t e d  in the blood s t r e a m  in concent ra t ions  
exceed ing  2 p g / m l  in mos t  of the weak inac t iva to r s  inves t iga ted  for  a per iod  of 9 h. A high concent ra t ion  of is onia-  
zid was main taIned  in mos t  of the s t rong  inac t iva to r s  for  a much s h o r t e r  t ime .- the i soniaz id  concent ra t ion  6 h 
a f t e r  a d m i n i s t r a t i o n  was below 2 # g / m l  in 14 of the 18 c a s e s .  

However ,  the expe r imen t s  c i ted  [2,8] we re  c a r r i e d  out in v i t ro ,  and the i soniaz id  concen t ra t ions  de-  
t e r m i n e d  in this  Inves t iga t ion  were  c h a r a c t e r i s t i c  of the pa t i en t s '  blood. The e f fec t iveness  of chemotherapy  
can be used as  an i n d i r e c t  index of adequacy of the [soniazid  concen t ra t ion  at the actual  l e s ions  in the lung t is  sue.  

D i spensa ry  Sec tor ,  Cent ra l  Inst i tute of Tube r c u l o s i s ,  Min i s t ry  of Health of the USSR (Pr " :~ented b Y  
A c a d e m i c i a n  of the AMN SSSR N. A. Shmelev).  T r a ns l a t e d  f rom Byul le ten '  ]~ksperimentalTnoi Lio logi i  i 
Medits iny,  VoL 67, No. 2, pp. 43-45, F e b r u a r y ,  1969. Or ig ina l  a r t i c l e  submit ted  F e b r u a r y  28, 1968. 
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R e l a t i o n s h i p  b e t w e e n  e f f e c t i v e -  
n e s s  of t r e a t m e n t  and  d e g r e e  of  i s o n i a z i d  
i n a c t i v a t i o n .  A) t i m e s  of c l o s u r e  of c a v i -  
t i e s  (o rd ina te  - p e r c e n t a g e  of p a t i e n t s  
wi th  c a v i t i e s ) ;  B) t i m e s  of s t e r i l i z a t i o n  
(o rd ina te  - p e r c e n t a g e  of  p a t i e n t s  e x c r e t -  
ing t u b e r c l e  b a c i l l i ) ;  I) s t r o n g  i n a c t i v a t o r s ;  
H) w e a k  i n a c t i v a t o r s .  

TABLE 1. C o n c e n t r a t i o n  of A c t i v e  I s o n i a z i d  
in Blood of P a t i e n t s  a f t e r  Tak ing  0.6 g 
I s o n i a z i d  

, , 2  - Concentration Of isoniazid 
o r o [ I~ I (in ~g/ml) 
~ = ~  Nature of ' ~  Over [0 8"--[underl 

o-~ linaetivationL5 =l 3 I 2 - - 3  [I ' 9  [ 0 8 0 

6 

9 

12 

18 

24 

3 Weak 
Strong 
Weak 
Strong 
Weak- 
Strong 
Weak 
Strong 
Weal( 
Strong 
Weal( 
Strong 

24l 
121 
261 
181 
261 
181 - -  
~ 7 
15[ - -  
: : :  1 

12 

24 --  
9 3 

25 1 
3 1 

22 1 

1 

6 7 
3 

1 
6 1 

2 1 

14 

14 
2 
15 
9 

16 

Two h o m o g e n e o u s  g r o u p s  of p a t i e n t s  (67 in each)  
d i f f e r i n g  only in the d e g r e e  of i n a c t i v a t i o n  of i s o n i a z i d  
w e r e  chosen .  They  w e r e  p a t i e n t s  wi th  r e c e n t l y  d i s c o v e r e d  
de s t r u c t i v e  p u l m o n a r y  tube r c u l o s i s ,  e x c r e t i n g  t u b e r c l e  
b a c i l l i  s e n s i t i v e  to a l l  p r e p a r a t i o n s  of the 1 s t  and 2nd 
s e r i e s .  Combined  t r e a t m e n t  wi th  i s o n i a z i d ,  s t r e p t o m y c i n ,  
and PAS in a s i ng l e  d a i l y  dose  (0.6, 1, and  9 g, r e s p e c t i v e l y )  
was  g iven  in the  hospi taL.  The r e s u l t s  a r e  g iven  in F ig .  1. 
They  r e v e a l  a de f in i t e  r e l a t i o n s h i p  be tw e e n  the e f f e c t i v e -  
n e s s  of t r e a t m e n t  and  the d e g r e e  of i s o n i a z i d  i n a c t i v a t i o n :  
s t e r i l i z a t i o n  and ,  in p a r t i c u l a r ,  c l o s u r e  of the c a v i t i e s  took 
p l a c e  m u c h  l a t e r  in s t r o n g  i n a c t i v a t o r s .  

P r e v i o u s  i n v e s t i g a t i o n s  [3] showed tha t  the r e s u l t  of 
t r e a t m e n t  of s t r o n g  i n a c t i v a t o r s  wi th  f r a c t i o n a l  d o s e s  of 
t h e r a p e u t i c  a g e n t s  can  be  i m p r o v e d  by  i n c r e a s i n g  the t o t a l  
daily dose through an increase in the close given on each 
occasion. 

The results described above and the clinical recom- 
mendations apply to patients excreting tubercle bacilli 

sensitive to isoniazid. 

The effects of administration of a single daily dose 

to patients excreting tubercle bacilli resistant to the drug 
were studied in 22 patients, I0 of whom were weak inacti- 
vators, excreting tubercle bacilli resistant before treat- 
ment to isoniazid in a concentration of 1 #g/ml. Good 
therapeutic results were obtained in these patients, mainly 
attributable to streptomycin and PAS. However, closure 
of cavities and disappearance of tubercle bacilli occurred 
at the times characteristic of weak inactivatgrs excreting 

strains of tubercle bacilli sensitive to isoniazid before 
treatment. The bacteriostatic action of isoniazid was also 
confirmed by the results of the tuberculosta~ic test, which 

was positive in all ten patients: tubercle bacilli from the 
patient did not grow on plasma from that patient's blood 
taken after receiving the chemotherapeutic preparation 

[4, 5]. 

A s s e s s m e n t  of the t h e r a p e u t i c  e f f ec t  in the r e m a i n i n g  12 p a t i e n t s  showed  tha t  good r e s u l t s  w e r e  ob -  
t a i ned  in p a t i e n t s  e x c r e t i n g  t u b e r c l e  b a c i l l i  r e s i s t a n t  to i s o n i a z i d  in c o n c e n t r a t i o n s  of 5 and even  10 p g / m l  
if  t he se  p a t i e n t s  w e r e  w e a k  i n a c t i v a t o r s  and  the t u b e r c u l o s t a t i c  t e s t  was  p o s i t i v e .  Meanwhi l e ,  no e f fec t  was  
ob ta ined  fo r  the s a m e  l e v e l s  of r e s i s t a n c e  i f  the t u b e r c u l o s t a t i c  t e s t  was  n e g a t i v e ,  even  in w e a k  i n a c t i v a t o r s .  

T u b e r c l e  b a c i l l i  r e s i s t a n t  in v i t r o  to 1, 5, and  10 # g / m l  i s o n i a z i d  thus  b e h a v e  a s  " c l i n i c a l l y  s e n s i t i v e "  
to the compound  if the t o t a l  d a i l y  dose  of i s o n i a z i d  i s  g iven  a t  once .  Conse que n t l y ,  an  i nd iv idua l  a p p r o a c h  
m u s t  be  a d o p t e d  to s e l e c t i o n  of the i s o n i a z i d  t h e r a p e u t i c  p r o g r a m  and of the o p t i m a l  dose  of the drug .  Con-  
s i d e r a t i o n  m u s t  be  pa id  to the c h a r a c t e r  of i n a c t i v a t i o n  of i s o n i a z i d  by  the pa t i e n t  and to the d rug  r e s i s t a n c e  

of the  t u b e r c l e  b a c i l l i  o r  the t u b e r c u l o s t a t i c  t e s t .  
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