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H I G H  PRESSURE LIQUID CHROMATOGRAPHIC DETERMINATION OF 

ISONIAZID AND ACETnISONIAZID I N  HUMAN PLASMA 

Mack R .  H o l d i n e s s  

Lou is  i ana  S t  a t e  Un ivers  i t  y 
S c h o o l  of M e d i c i n e  

1900 P e r d i d o  S t r e e t  - Room R-96 
N e w  O r l e a n s ,  L o u i s i a n a  70112 

ABSTRACT 

A q u a n t i t a t i v e  h i g h  p r e s s u r e  l i q u i d  c h r o m a t o g r a p h i c  
(HPLC) a s s a y  h a s  been  d e v e l o p e d  f o r  t h e  d e t e r m i n a t i o n  of 
i s o n i a z i d  ( I N H )  and a c e t y l i s o n i a z i d  (ACINH) i n  human 
p la sma .  Plasma s a m p l e s  were t a k e n  f r o m  a p a t i e n t  a f t e r  
o r a l  a d m i n i s t r a t  i o n  of I N H  ( w i t h  p r o v e n  t u b e r c u l o s i s  
i n f e c t i o n ) .  A C 1 8  r e v e r s e d  p h a s e  r a d i a l  c o m p r e s s i o n  
column was u s e d  t o  s e p a r a t e  I N H  and A C I N H  f rom o t h e r  
plasma components .  The a n a l y s i s  t a k e s  10 m i n u t e s  p e r  
s a m p l e  and t h e  l o w e r  l i m i t  of  d e t e c t i o n  f o r  e a c h  com- 
pound i s  0.10 ug/ml p l a sma .  

INTRODUCTION 

T u b e r c u l o s i s  (TB) i s  a p r e v a l e n t  d i s e a s e  i n  t h e  

U n i t e d  S t a t e s  w i t h  a r e p o r t e d  i n c i d e n c e  i n  1979  of  1 2 . 6  

p e r  1 0 0 , 0 0 0  p o p u l a t i o n  ( 2 7 , 6 6 9  newly  d i a g n o s e d  c a s e s  i n  

one  y e a r )  (1). I t  is e s t i m a t e d  t h a t  t h e r e  a r e  more 
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708 HOLDINESS 

t h a n  50 ,000  p a t i e n t s  w i t h  TH a t  any o n e  t ime.  I s o n i -  

a z i d  (TNH), i s o n i c o t i n i c  a c i d  h y d r a z i d e .  is an e f f e c -  

t i v e  d r u g  u s e d  i n  t h e  t r e a t m e n t  of TB. T h e  minimal  

t u b e r c u l o s t a t i c  c o n c e n t r a t i o n  i s  0.025 t o  0.050 

ug I N H / m l  p l a sma  ( 2 ) .  

t r a n s f e r a s e ,  is r e s p o n s i b l e  f o r  t h e  p r o d u c t i o n  of t h e  

m a j o r  m e t a b o l i c  p r o d u c t  o f  ACINH (3). T h e r e  i s  a bimo- 

d a l  d i s t r i b u t i o n  of  t h e  a c t i v i t y  of t h i s  enzyme i n  t h e  

p o p u l a t i o n  which d i v i d e s  t h e  p o p u l a t i o n  i n t o  r a p i d  and 

s l o w  a c e t y l a t o r s  of I N H  ( 4 , 5 ) .  The  ACINH m e t a b o l i t e  

d o e s  n o t  have  a n t i t u b e r c u l o s t a t i c  a c t i v i t y .  

An enzyme i n  t h e  l i v e r ,  N - a c e t y l -  

Very few HPLC p r o c e d u r e s  have  b e e n  deve loDed  f o r  

a n a l y s i s  of I N H  and ACINH. S t e w a r t  e t  a 1  ( 6 )  measured 

I N H  and pyrodoxime from p h a r m a c e u t i c a l  p r e p a r a t i o n s  and 

I N H  h a s  a l s o  been  a n a l y z e d  i n  t a b l e t s  by  t h e  method of 

B a i l e y  and Abdou ( 7 ) .  I o n - p a i r e d  c h r o m a t o g r a p h y  was 

u s e d  f o r  s e p a r a t i o n  of I N H  and ACINH i n  s p i k e d  plasma 

and u r i n e  s a m p l e s  by t h e  p r o c e d u r e  o f  Saxena  e t  a 1  ( 8 ) .  

I n  t h i s  p r o c e d u r e  I N H  and ACINH were a n a l y z e d  f rom 

human plasma f o l l o w i n g  o r a l  d o s i n g  of  t h e  d r u g .  I o n -  

p a i r i n g  was a c c o m p l i s h e d  w i t h  d i o c t y l  s u l f o s u c c i n a t e  a s  

t h e  r e a g e n t .  

r a d i a l  compress ion  column a l l o w e d  r a p i d  s e p a r a t i o n  of  

d r u g  and m e t a b o l i t e  a t  h i g h  f l o w  r a t e s .  

A Wate r s  A s s o c i a t e s  CI8 r e v e r s e d  p h a s e  
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INH AND ACINH I N  HUMAN PLASMA 

EXPERIMENTAL 

709 

M a t e r i a l s  

I s o n i a z i d  was o b t a i n e d  f rom A l d r i c h  Chemica l  Co. 

(Milwaukee,  W I ) ,  and d i o c t y l  s u l f o s u c c i n a t e  was p u r -  

c h a s e d  f rom Sigma Chemica l  C o .  ( S t .  L o u i s ,  MO). 

A c e t y l  i s o n  i a  z i d  and 1 - b e n z o y l - 2 - i s o n i c o t  i n o y l h y d r a z i n e  

( i n t e r n a l  s t a n d a r d )  were s y n t h e s i z e d  by  t h e  method of 

M i t c h e l l  e t  a 1  ( 9 )  and Kerr e t  a 1  ( l o ) ,  r e s p e c t i v e l y .  

I n s t r u m e n t  a t  i o n  

A Wate r s  A s s o c i a t e s  202 HPLC w i t h  a 6UK i n j e c t o r  

and a r a d i a l  c o m p r e s s i o n  column u n i t  was u s e d  w i t h  a 

1 1 . 5  cm by 0.8 c m  5 um C1g uBondapak column. T h e  

g u a r d  column c o n t a i n e d  10 um C1g uBondapak r e v e r s e d  

p h a s e  p a c k i n g  (DuPont , Wilming ton ,  DE). 

O p e r a t i n g  P r o c e d u r e s  and C o n d i t i o n s  

The  m o b i l e  p h a s e  c o n s i s t e d  of 0 .001 M d i o c t y l  

s u l f o s u c c i n a t e  i n  d i s t i l l e d  w a t e r / e t h a n o l  (55/45%) 

a d j u s t e d  t o  pH 2 . 5 0  and d e g a s s e d  f o r  30 m i n u t e s .  The  

column was a t  ambien t  t e m p e r a t u r e  ( a p p r o x i m a t e l y  22OC)  

and t h e  f l o w  r a t e  s e t  a t  4 .0  rnl/rnin (2000  w i ) .  Sample 

volumes of 250 u l  were i n j e c t e d  p e r  a n a l y s i s  and  t h e  

d e t e c t o r  s e t  a t  254 nm. 

D
o
w
n
l
o
a
d
e
d
 
A
t
:
 
1
8
:
0
8
 
2
4
 
J
a
n
u
a
r
y
 
2
0
1
1



710 HOLD INESS 

Sample C o l l e c t i o n  and P r e p a r a t i o n  

In fo rmed  c o n s e n t  was o b t a i n e d  f rom a p a t i e n t  who 

e x h i b i t e d  proven i n f e c t i o n  w i t h  t u b e r c l e  b a c i l l u s  b u t  i n  

o t h e r w i s e  good c l i n i c a l  s t a t u s .  T h e  p a t i e n t  was n o t  

t a k i n g  o t h e r  m e d i c a t i o n s  a t  t h e  time of t h e  s t u d y .  A 

h e p a r i n  l o c k  was p l a c e d  i n  a s u p e r f i c a l  arm v e i n  f o r  a 

12 h o u r  s a m p l i n g  p e r i o d .  I N H  a t  a d o s e  of 300 m g  ( a s  

t a b l e t s )  was g i v e n  d a i l y  and 6 ml o f  b l o o d  wi thd rawn  a t  

0 ,  1,  2 ,  4 .  6 ,  and 12 h o u r s  a f t e r  d o s i n g .  Plasma was 

o b t a i n e d  by c e n t r i f u g a t i o n  f o r  10 m i n u t e s  a t  500 x g and 

2 m l  of plasma from e a c h  s a m p l i n g  p e r i o d  was d i l u t e d  

w i t h  100 u l  w a t e r  c o n t a i n i n g  3 ug  of i n t e r n a l  s t a n d a r d .  

A f t e r  a d d i t i o n  of 2 g of ammonium s u l f a t e  and 40 ml of 

w a t e r  s a t u r a t e d  n - b u t a n o l - c h l o r o f o r m  ( 3 0 / 7 0 % )  t h e  sam- 

p l e s  were s h a k e n  f o r  1 0  m i n u t e s  and c e n t r i f u g e d  f o r  10 

m i n u t e s  a t  SO0 x R. The  o r g a n i c  l a y e r  ( 3 5  m l )  was 

t r a n s f e r r e d  i n t o  a c l e a n  t u b e  (SO m l )  and 1 m l  of 0 . 5 0  

N s u l f u r i c  a c i d  was added and s h a k e n  f o r  10 m i n u t e s  

( t h e  d r u g ,  m e t a b o l i t e ,  and i n t e r n a l  s t a n d a r d  were 

e x t r a c t e d  i n t o  t h i s  aqueous  a c i d i c  l a y e r ) .  T h e  s o l u t i o n  

was t h e n  c e n t r i f u g e d  f o r  10 m i n u t e s  a t  500 x g and 250 

u l  of t h e  u p p e r  aqueous l a y e r  was i n j e c t e d  i n t o  t h e  

HPLC . 
The r e c o v e r y  f o r  b o t h  compounds was 90%. 

Ca l  c u l a  t i o n s  

Peak h e i g h t  r a t i o s  were c a l c u l a t e d  b y  d i v i d i n g  t h e  

p e a k  h e i g h t  of I N H  o r  ACINH by t h e  i n t e r n a l  s t a n d a r d  
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INH AND ACINH IN HUMAN PLASMA 711  

peak  h e i g h t .  C a l i b r a t i o n  c u r v e s  were c o n s t r u c t e d  b y  

p l o t t i n g  p e a k  h e i g h t  r a t i o s  ( I N H / i n t e r n a l  s t a n d a r d  o r  

ACINH/internal  s t a n d a r d )  v e r s u s  t h e  c o n c e n t r a t i o n  of t h e  

I N H  o r  A C I N H  s t a n d a r d  (ng/ml p l a s m a ) .  The  c o n c e n t r a t i o n  

of t h e  d r u g  o r  i t s  m e t a b o l i t e  was c a l c u l a t e d  f rom t h e  

peak h e i g h t  r a t i o  u s i n g  t h e  s l o p e  and i n t e r c e p t  o b t a i n e d  

by  a l i n e a r  r e g r e s s i o n  a n a l y s i s  of t h e  c a l i b r a t i o n  

c u r v e .  

RESULTS AND DISCUSSION 

F i g u r e  1 shows a chromatogram of I N H ,  A C I N H ,  and 

i n t e r n a l  s t a n d a r d  i s o l a t e d  f rom human p la sma  4 h o u r s  

f o l l o w i n g  o r a l  d o s i n g .  The  r e t e n t i o n  t imes f o r  A C I N H ,  

IS 

li" 

F i g u r e  1. HPLC chromatogram of ACINH, i n t e r n a l  s t a n -  
d a r d  and I N H  w i t h  r e t e n t i o n  t imes  of 205,  535 and 640 
s e c o n d s ,  r e s p e c t i v e l y .  E x t r a c t e d  f rom human plasma 4 
h o u r s  f o l l o w i n g  o r a l  d o s i n g  w i t h  I N H .  
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712 HOLD INES S 

i n t e r n a l  s t a n d a r d ,  and I N H  a r e  2 0 5 ,  5 3 5 .  and 640 

s e c o n d s ,  r e s p e c t i v e l y .  P o s i t i v e  i d e n t i f i c a t i o n  was 

a c h i e v e d  by peak  s u p e r i m p o s i t i o n ,  i . e . ,  by  a d d i t i o n  of 

ACINH and I N H  s t a n d a r d s  (500 ng)  t o  p r e v i o u s l y  e x -  

t r a c t e d  p a t i e n t  s a m p l e s  and o b s e r v i n g  i n c r e a s e d  peak  

h e i g h t  a t  t h e  c o r r e s p o n d i n g  r e t e n t  i o n  t imes .  

The l i m i t  of d e t e c t i o n  ( 2 / 1  s i g n a l / n o i s e )  of  t h i s  

Re- p r o c e d u r e  f o r  I N H  and A C I N H  is  0.10 ug/ml p l a s m a .  

p e t  it i v e  i n j e c t  i o n s  of s t a n d a r d s  g a v e  good r e p r o d u c -  

i b i l i t y  o f  r e t e n t i o n  times ( s t a n d a r d  d e v i a t i o n  2 1.5%) 

and peak  h e i g h t s  ( s t a n d a r d  d e v i a t i o n  2 2.2%).  S t a n d a r d  

c u r v e s  were l i n e a r  i n  t h e  r a n g e  of 0.10 t o  10 ug f o r  

I N H  and ACINH and t h e  d a y  t o  d a y  r e v r o d u c i b i l i t y  v a r i e d  

l e s s  t h a n  2 .7% ( s t a n d a r d  d e v i a t i o n ) .  

The  s t a n d a r d  s o l u t i o n s  f o r  t h e  t h r e e  compounds were 

s t a b l e  a t  l e a s t  one w e e k  when s t o r e d  a t  4OC. Samples  

e x t r a c t e d  from plasma decompose w i t h i n  24  h o u r s  and re- 

f r i g e r a t i o n  a t  4OC o r  -15OC d o e s  n o t  s l o w  t h i s  p r o c e s s ;  

t h e r e f o r e ,  a l l  s a m p l e s  were a n a l y z e d  w i t h i n  4 h o u r s  

f o l l o w i n g  plasma e x t r a c t i o n .  

I n  T a b l e  1 a r e  g i v e n  t h e  l e v e l s  (ug/ml p l a sma)  of 

I N H  and ACTNH a f t e r  an o r a l  d o s e  of 300 mg I N H .  The 

d r u g  peaks  1 t o  2 h o u r s  a f t e r  a d m i n i s t r a t i o n  and t h e  

m e t a b o l i t e ,  i n  t h i s  p a t i e n t ,  peaks  w i t h i n  3 t o  4 h o u r s .  

I N H  i s  s t i l l  d e t e c t a b l e  1 2  h o u r s  a f t e r  d o s i n g  f rom a 

2 m l  p lasma s a m p l e  t a k e n  a t  t h e  s p e c i f i e d  t i m e .  
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INH AND ACINH IN HUMAN PLASMA 713 

TABLE 1 

Leve l s  of I s o n i a z i d  (INH) and A c e t y l - i s o n i a z i d  (ACINH) 
i n  Human Plasma 

Time* (Hours)  

0 

1 

2 

4 

6 

9 

12 

INH** ACINH** 

1 . 7 1  2 0.51 

2 .92  + 0.72 - 
0.30 2 0.12 

1 . 4 1  + 0.40 - 
1.50 2 0.50 2 .09  - + 0.68  

0.97 + 0.43 0 .61  2 0.34 - 
0.52 + 0.33 

0.25 + 0 .11  

- 

- 

* Time a f t e r  an o r a l  d o s e  of 300 mg I N H .  

** L e v e l s  e x p r e s s e d  a s  ug drug  p e r  m l  plasma ( a v e r a g e  
of t h r e e  d e t e r m i n a t i o n s )  s t a n d a r d  d e v i a t i o n .  

I n  c o n c l u s i o n ,  t h e  HPLC method d e s c r i b e d  is s u f f i -  

c i e n t l y  s p e c i f i c  and s e n s i t i v e  f o r  d e t e r m i n a t i o n  of I N H  

and A C I N H  i n  human plasma f o l l o w i n g  o r a l  dos ing  of t h e  

d rug .  
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