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Summary 
Tota l s e r u m a n t i o x i d a n t s t a t u s ( T A S ) a n d l ipid p e r o x i d a t i o n 
H e r e e v a l u a t e d in 6 2 H I V - 1 s e r o p o s i t i v e p a t i e n t s b e f o r e 
t h e c o m m e n c e m e n t o f a n t i r e t r o v i r a l d r u g t h e r a p y . T w e n t y -
f o u r ( 2 4 ) a g e - m a r c h e d a n d a p p a r e n t l y h e a l t h y H I V - 1 se -
r o n e g a t i v e s u b j e c t s w e r e r e c r u i t e d a s c o n t r o l s u b j e c t s . HI V-
1 s e r o p o s i t i v e p a t i e n t s w e r e c l a s s i f i e d a c c o r d i n g to t h e 
C e n t r e f o r D i s e a s e C o n t r o l a n d P r e v e n t i o n ( C D C ) Cr i t e r i a . 
T h e m e a n s e r u m m a l o n d i a l d e h y d e ( M D A ) c o n c e n t r a t i o n s 
o f 5 . 5 8 ± 0 . 9 9 n m o l / m l a n d 4 . 2 4 ± 0 . 8 0 n m o l / m l w e r e s ign i f i -
c a n t l y e l e v a t e d in H I V - 1 i n f e c t e d p a t i e n t s w i t h C D 4 + c o u n t 
o f < 2 0 0 l y m / m m 3 a n d tha t o f 2 0 0 - 4 9 9 l y m / m m 3 r e spec t ive ly 
w h e n c o m p a r e d w i t h t h e c o n t r o l w h i c h is 3 . 3 7 ± 0 . 5 6 n m o l / 
m l ( P < 0 . 0 0 1 ) . W h e r e a s w h e n c o m p a r e d w i t h c o n t r o l , t h e 
s e r u m M D A c o n c e n t r a t i o n o f 3 . 4 5 ± 0 . 4 8 n m o l / m l in H I V - 1 
pa t i en t s w i t h C D 4 + c o u n t o f > 5 0 0 l y m / m m 3 w a s not s ign i f i -
c a n t ( P > 0 . 0 5 ) . In t h e i n t r a g r o u p s c o m p a r i s o n s e r u m c o n -
c e n t r a t i o n o f M D A w e r e s i g n i f i c a n t l y e l e v a t e d w h e n c o m -
p a r e d w i t h e a c h o t h e r ( P c O . O O l ) . T h e m e a n s e r u m to ta l 
a n t i o x i d a n t s t a t u s ( T A S ) o f 1 . 3 0 ± 0 . 1 1 m m o l / L , 1.12 ± 0 . 2 4 
m m o l / L a n d 0 . 9 5 ± 0 . 1 7 m m o l / L o f H I V - 1 s e r o p o s i t i v e pa-
t ients w i th C D 4 + c o u n t o f > 5 0 0 l y m / m m 3 , 2 0 0 - 4 9 9 l y m / m m 3 

a n d < 2 0 0 l y m / m m 3 r e s p e c t i v e l y w e r e s i g n i f i c a n t l y r e d u c e d 
c o m p a r e d w i t h 1 . 6 9 ± 0 . 2 3 m m o l / L f o r t h e c o n t r o l g r o u p 
( ^ < 0 . 0 0 1 ) . S i m i l a r l y in t h e in t r a g r o u p s c o m p a r i s o n , s e r u m 
c o n c e n t r a t i o n o f T A S w e r e s i g n i f i c a n t l y r e d u c e d w h e n 
c o m p a r e d w i t h e a c h o t h e r ( P < 0 . 0 0 1 ) . T h e w e i g h t o f 5 4 . 8 1 
± 5 . 1 3 K g f o r H I V - I s e r o p o s i t i v e p a t i e n t s w i t h C D 4 + c o u n t 
of < 2 0 0 l y m / m m 3 w a s s i g n i f i c a n t l y r e d u c e d w h e n c o m p a r e d 
w i t h 6 9 . 1 7 ± 4 . 3 8 K g f o r t h e c o n t r o l ( P < 0 . 0 5 ) . O u r r e s u l t s 
c l e a r l y s h o w t h a t s e v e r e o x i d a t i v e s t r e s s o c c u r s in t h e 
s e r u m o f s e r o p o s i t i v e p a t i e n t s in c o m p a r i s o n w i t h c o n -
t r o l s , a n d i n c r e a s e s s i g n i f i c a n t l y w i t h t h e p r o g r e s s i o n o f 
d i s e a s e , i .e. A I D S > s y m p t o m a t i c s > a s y m p t o m a t i c s > c o n -
t r o l s . T h e i n c l u s i o n o f a n t i o x i d a n t s in t h e t h e r a p e u t i c a p -
p r o a c h in m a n a g i n g H I V - 1 s e r o p o s i t i v e p a t i e n t s w i l l p r e -
v e n t t h e a d d i t i o n a l d a m a g e t h a t f r e e r a d i c a l s c o u l d d o to 
s u c h p a t i e n t s . 
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Resume 
L e s t a t u s t o t a l d u S e r u m a n t i o x y d a n t ( T . S A ) e t la 
p e r o x y d a t i o n l i p i d i q u e on t e td e v a l u e s e n 6 2 V H I - 1 d e s 
p a t i e n t s s e r o p o s i t i f s a v a n t le d e b u t d e la t h e r a p i e a n t i -
r £ t r o v i r a l e d e s m e d i c a m e n t s . 2 4 s u j e t s s e r o n e g a t i f s d a g e s 
- a s s o r t i s e t qu i n e son t p a s a t t e i n t s d u V I H - 1 o n t e t e r e c r u -
t e s s o n t d e s g r o u p e s t ^ m o i n s . L e s p a t i e n t s o n t e t e c l a s s e s 
s e l o n les crit&res d u C e n t r e d e la P r e v e n t i o n e t d u C o n t r o l e 
d e s m a l a d i e s ( C P C ) . L e s c o n c e n t r a t i o n s m o y e n n e d u s e -
r u m m a l o n d i a l d e h y d e ( M D A ) d e 5 , 5 8 + - 0 , 9 9 n m o l / m l e t 
4 , 2 4 + - 0 , 8 , n m o l / m l on t d ' u n e f a ^ o n s i g n i f i c a t i v e e l e v e e 
c h e z les p a t i e n t s i n f e c t e e d u V H I - 1 a v e c C D 4 + l e c a l c u l 
< 2 0 0 1 y m / m n 3 e t celui d e 2 0 0 - 4 9 9 l y m / m m 3 r e spec t i v e m e n t , 
c o m p a r a t i v e m e n t a u c o n t r o l e q u i e s t 3 , 3 7 + - 0 , 5 6 n m o l / m l 
( P < 0 , 0 0 1 ) . P o u r t a n t , c o m p a r a t i v e m e n t au c o n t r o l e . la c o n -
c e n t r a t i o n d u s e r u m d e 3 , 4 5 + - 0 , 4 8 n m o l c h e z l e s p a t i e n t s 
d e V H I - 1 a v e c C D 4 + c a l c u l > 5 0 0 1 y m / m m 3 n ' e t a i t c o n s i d e -
r a b l e ( P > 0 , 0 5 ) . D a n s la c o m p a r a i s o n M D A e t a i t d ' u n e f a -
^ o n s i g n i f i c a t i v e e l e v £ e c o m p a r e e e n t r e c h a c u n ( ^ < 0 . 0 0 1 ) 
L e s t a t u s to ta l d u s e r u m a n t i o x y d a n t ( S T A ) d e 1 . 3 0 + -
0 ,11 m n 1 1 / L , 0 1 / L + - 0 , 2 4 m m o l / L et 0 , 9 5 + - 0 „ 17 m m o l / L 
d e s p a t i e n t s s e r o p o s i t i f s V H I - 1 a v e c C D 4 + c a l c u l > 5 0 0 
l y m / m m 2 , 2 0 0 - 4 9 9 1 y m / m m 3 et 2 0 0 1 y m / m m 3 o n t e t e r e d u i t s 
d ' u n e m a n i e r e s ign i f i ca t ive , c o m p a r e au 1,69 + - 0 . 2 3 m m o l / 
L p o u r le g r o u p e t e m o i n ( ^ < 0 . 0 0 1 ) . D e la m e m e f a ^ o n . d a n s 
la c o m p a r a i s o n in t ra g r o u p e s , la c o n c e n t r a t i o n d u s e r u m 
d u S T A a e t e r e d u i t e d ' u n e f a $ o n s i g n i f i c a t i v e , c o m p a r a t i -
v e m e n t en t r e c h a c u n (P ,0 ,001 ) L e p o i d s d e 5 4 , 8 1 + - 5 . 13k« 
p o u r les s e ropos i t i f s V H I - avec C D 4 + c a l c u l < 2 0 0 1 y m / m m 3 
a e t e r e d u i t d ' u n e f a ^ o n s i g n i f i c a t i v e c o m p a r a t i v e m e n t a 
6 9 , 1 7 + - 4 , 3 8 k g p o u r le c o n t r o l e ( P < 0 , 0 5 ) . N o s nSsul ta ts o n t 
c l a i r e m e n t m o n t r e q u e le s t r e s s o x y d a t i f g r a v e a l i eu d a n s 
le s e r u m d e s p a t i e n t s s e r o p o s i t i f s e n c o m p a r a i s o n a u x c o n -
t r o l e s , e t d e s a u g m e n t a t i o n s i m p o r t a n t e s a v e c u n e p r o -
g r e s s i o n d e l a m a l a d i e . C ' e s t a d i r e , l e S I D A > 
s y m p t o m a t i q u e s > a s y m p t o m a t i q u e s > c o n t r o l e s . L ' i n c l u s i o n 
d e s a n t i o x y d a n t s d a n s l ' a p p r o c h e t h e r a p e u t i q u e d a n s la 
g e s t i o n V H I - 1 d e s p a t i e n t s s e r o p o s i t i f s p r e v i e n d r a le d o m -
m a g e a d d i t i o n n e l q u e les r a d i c a u x p o u r r a i e n t f a i r e a u x p a -
t i e n t s p o u r r a i e n t f a i r e a u x p a t i e n t s . 

Introduction 
R e a c t i v e O x y g e n S p e c i e s ( R O S ) , c o l l e c t i v e l y d e s c r i b e d a s 
f r e e r a d i c a l s ( O F R ) s u c h a s S u p e r o x i d e ( O , ), H y d r o x y l 
( O H ) a n d o t h e r n o n - r a d i c a l o x y g e n d e r i v a t i v e s s u c h a s 
h y d r o g e n p e r o x i d e ( H , 0 , ) a n d h y p o c h l o r o u s a c i d ( H O C 1) 
p l a y a s i g n i f i c a n t r o l e in t h e p a t h o g e n e s i s o f m a n y d i s -
e a s e s s u c h a s a t h e r o s c l e r o s i s , d i a b e t e s m e l l i t u s . c a n c e r , 
c a r d i o v a s c u l a r d i s e a s e , l i v e r d i s e a s e , l u n g d i s e a s e , 
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n e u r o d e g e n e r a t i v e d i s ea se , i n f l a m m a t o r y a n d in fec t ious 
d i seases [1]- F r e e rad ica l s a re p roduced e n d o g e n o u s l y 
d u r i n g ce l lu la r m e t a b o l i s m but their p roduc t ion m a y b e 
great ly e n h a n c e d by e x o g e n o u s fac to r s l ike e n v i r o n m e n -
tal po l l u t an t s , d r u g s , rad ia t ion and p a t h o g e n s [2]. A n in-
c r e a s e d f r e e - r a d i c a l genera t ion has a l so been r epor t ed in 
severa l d i s e a s e s ta tes | 3 j . D u r i n g H I V infect ion, it has been 
s u g g e s t e d tha t an a b u n d a n c e of t r ee rad ica ls a re p r o d u c e d 
in an e n v i r o n m e n t in wh ich the an t iox idan t c o m p o u n d s 
a re p r o g r e s s i v e l y dep l e t ed |4 ) . A s ta te of o x i d a t i v e s t ress 
m a y c o n t r i b u t e to severa l aspec t s of H I V d i s e a s e pa tho-
genes i s , inc lud ing viral replication, in f lammatory response , 
d e c r e a s e d i m m u n e cell prol i fera t ion, loss of i m m u n e f u n c -
t ion , a p o p t o s i s , c h r o n i c we igh t loss and increased sens i -
t iv i ty to d r u g tox ic i t i es [4). Ox ida t ive stress has a lso been 
i m p l i c a t e d in HIV-re la ted m u s c l e was t ing and we igh t loss 
as wel l as d e m e n t i a and neuropa thy . T h e m e m b r a n e s on 
a n d w i t h i n t h e i m m u n e cel ls con ta in a high pe rcen tage of 
p o l y u n s a t u r a t e d fa t ty ac ids ( l ipids) that are h ighly sens i -
t i ve to o x i d a t i o n [51. T h e p r i m e targets of R O S at tack a re 
the p o l y u n s a t u r a t e d fat ty ac ids in the m e m b r a n e l ip ids 
c a u s i n g l ipid pe rox ida t ion that may lead to d i so rgan iza -
t i on o f cel l s t r uc tu r e and func t ion [6]. D e c o m p o s i t i o n of 
p e r o x i d i z e d l ipid y ie lds a w i d e variety of end p roduc t s . 

T o c i r c u m v e n t the d a m a g e caused by R O S , mul -
t ip le d e f e n c e s y s t e m s col lec t ive ly cal led the an t iox idan t s 
d e f e n c e s y s t e m is present in the h u m a n b o d y [ 7 , 8 ) . T h i s 
s y s t e m c o n s i s t s of s u b s t a n c e s that p r o v i d e t h e m u c h -
n e e d e d s tabi l i ty to the f ree radical by a l lowing the pa i r ing 
o f e l e c t r o n s . T h e r e f o r e pro tec t ive e f f i c i ency of ant ioxi-
d a n t s in HIV- 1 /AIDS pat ien ts wou ld d e p e n d on the bal-
a n c e be tween R O S and the availability of antioxidants them-
s e l v e s . T h e p r e s e n t s tudy w a s t h e r e f o r e unde r t aken to 
e v a l u a t e the e f f e c t the H u m a n I m m u n o d e f i c i e n c y Virus 
infec t ion and the progression of A I D S on malondia ldehyde 
( M D A ) , a m a r k e r of lipid peroxidat ion and total ant ioxidant 
s t a t u s in HIV- 1 / A I D S pat ien ts and to d e t e r m i n e if there is 
a n y co r r e l a t i on wi th the p rogress ion of the d i sease . 

Materials and methods 
T h e s t u d y w a s car r ied out a f t e r ob t a in ing e th ica l app rova l 
f r o m t h e au tho r i t y of D a u g h t e r of Char i ty G e r m a n T u b e r -
c u l o s i s / L e p r o s y C e n t e r ( N G O ) at I w a r o - O k a , O n d o s tate , 
S o u t h - w e s t e r n N ige r i a . A c ross - sec t iona l s tudy w a s per-
f o r m e d on s i x t y - t w o (62) HIV-1 in fec t ed s u b j e c t s a t t end-
ing the cen te r , the HIV-1 in fec ted pa t i en t s cons i s t of 29 
m a l e s a n d 31 f e m a l e s with the m e a n a g e of 31 .7yea r s (20 -
6 0 ) w h o w e r e s e r o p o s i t i v e by H I V E L I S A ( B i o rad 
G r e e s c r e e n 7 2 3 7 5 H I V - l & l l A g - A b Ba tch n o 1 L 0 0 2 1 ) 
m e t h o d [9,101. T h e sub jec t s w e r e f r e sh ly d i a g n o s e d a n d 
had not c o m m e n c e d ant i re t rovi ra l therapy. T w e n t y - f o u r 
(24) c o n t r o l s u b j e c t s w e r e se lec ted f r o m hea l thy ind iv idu-
als m a t c h e d for age and sex with m e a n a g e of 31 .9years (19 
- 5 9 ) w h o tes ted n e g a t i v e for HIV-1 and 11 and /o r H C V 

in fec t ion . 

Ten mil l i l i ter ( m l ) o f v e n o u s b lood w a s obta ined 
wi thou t s tas is f r o m e a c h s u b j e c t a f t e r an ove rn igh t fast , 
5 m l s into E D T A - a n t i c o a g u l a n t bo t t l e w i th m i n i m u m delay 
f o r e s t i m a t i o n o f a b s o l u t e C D 4 T l y m p h o c y t e u s ing 
D y n a b e a d s T 4 q u a n t i f i c a t i o n p r o t o c o l ( D y n a l Bio tech 
A S A Oslo , N o r w a y ) and H I V in fec ted individual w e r e clas-
s i f ied a c c o r d i n g to t h e C e n t r e f o r D i s e a s e Con t ro l and Pre-
vent ion ( C D C ) Cr i t e r i a [ 11) w h i c h s t a t es tha t ; C D 4 + T-cell 
coun ts > 5 0 0 l y m p / m m 3 a s y m p t o m a t i c , C D 4 + T-cell counts 
2 0 0 - 4 9 9 l y m p / m m 3 s y m p t o m a t i c a n d C D 4 + T-cell counts 
< 2 0 0 l y m p / m m 3 s y m p t o m a t i c wi th fu l l b l o w n AIDS. 

T h e r e m a i n i n g 5 m l s o f b l o o d w a s put into plain 
bot t le and the b lood w a s a l l o w e d to c lo t a n d retract . Serum 
w a s ob ta ined a f t e r c e n t r i f u g a t i o n at 3 5 0 0 r . p . m f o r 10 min-
u tes a n d i m m e d i a t e l y s t o r e d at - 2 0 ° C unt i l t h e y were 
a n a l y z e d . M e a s u r e m e n t o f s e c o n d a r y p r o d u c t s of lipid 
peroxida t ion such as m a l o n d i a l d e h y d e ( M D A ) , o f t e n more 
cor rec t ly r e f e r r ed to as t h i o - b a r b i t u r i c r e a c t i v e subs tances 
( T B A R S ) , a s i m p l e a n d w i d e l y u s e d a s s a y [12] , w a s em-
p l o y e d t o a s s e s s o x i d a t i v e s t r e s s in t h i s s t u d y . 
M a l o n d i a l d e h y d e ( M D A ) w a s e s t i m a t e d a c c o r d i n g to the 
m e t h o d of S a t o h [13] , w h i c h is b a s e d o n t h e c o u p l i n g of 
M D A wi th th io -barb i tu r i c ac id . M e a s u r e m e n t o f total anti-
ox idant s ta tus of s e r u m w a s p e r f o r m e d u s i n g a commerc ia l 
kit f r o m R a n d o x L a b o r a t o r i e s ( R a n d o x L a b o r a t o r i e s Ltd, 
D i a m o n d Road , C r u m l i n , C o . A n t r i m , I r e l and) [ 14]. In this 
a s s a y m e t m y o g l o b i n r e a c t s w i t h H , 0 , to f o r m 
f e r ry lmyog lob in , a f r e e - r ad i ca l s p e c i e s . A c h r o m o g e n 2,2-
amino-d is - [3-e thy lbenz th iazo le su l fona t e ] is incubated with 
f e r r y l m y o g l o b i n to p r o d u c e a r ad i ca l c a t i o n w h i c h has a 
b lue -g reen co lou r a n d c a n b e m e a s u r e d at 6 0 0 n m using 
Humalyze r 2 0 0 0 analyzer . A n t i o x i d a n t s in t h e added serum 
c a u s e s u p p r e s s i o n of th i s c o l o u r p r o d u c t i o n propor t iona l 
to their c o n c e n t r a t i o n . T h e a s s a y w a s c a l i b r a t e d us ing 6-
h y d r o x y - 2 , 5 , 8 - t e t r a - m e t h y l c h r o m a n - 2 - c a r b o x y l i c acid 
( t rolox) . T h e resu l t s w e r e e x p r e s s e d a s m m o / L of trolox 
equ iva len t . 

Statistics analysis: - Va lues w e r e e x p r e s s e d as m e a n i SD, 
the statistical s i g n i f i c a n c e of the m e a n d i f f e r e n c e s between 
g r o u p s w a s a s se s sed by S t u d e n t ' s / - tes t a n d intra-group 
c o m p a r i s o n s w e r e m a d e u s i n g o n e T v a y ana lys i s of vari-
a n c e ( ^ N Q V A ) . M e t h o d o f c o r r e l a t i o n a n a l y s i s 
( P E A R S O N ) w a s a l s o u s e d to d e t e r m i n e the d e g r e e of as-
sociation be tween the var iables of interest . A P value (<0.05) 
w a s r ega rded as s i gn i f i c an t . 

Results 
T h e M D A concen t r a t i on (Tab le 1) w a s s ign i f ican t ly el-
eva ted in the s e rum of H I V - 1 pa t ien ts with C D 4 + count of 
< 2 0 0 l y m / m m 3 and that of 2 0 0 - 5 0 0 l y m / m m 3 (P<0.001) 
w h e r e a s the re w a s n o s ign i f i can t d i f f e r e n c e in HIV-1 pa-
t ients with C D 4 + count of > 5 0 0 l y m / m m 3 ( P > 0 . 0 5 ) when 
c o m p a r e d with the va lue in the con t ro l g r o u p s . In t r a -g roup 
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Table 1. B i o p h y s i c a l d a t a a n d s e r u m c o n c e n t r a t i o n o f M D A a n d to ta l a n t i o x i d a n t s t a t u s o f 1 H I T 1 p o s i t i v e a n d 
A I D S p a t i e n t s a n d c o n t r o l s u b j e c t s 

P a r a m e t e r s C o n t r o l 
( n = 2 4 ) 

W , 
( n = 2 0 ) 

w2 
( n = 2 4 ) CO

 

F - v a l u e P 

A g e ( y e a r s ) 3 4 ± 6 . 0 3 0 ± 5 . 6 2 9 ± 6 . 6 3 6 ± 1 . 9 3 . 7 5 0 . 0 1 3 
W e i g h t ( k g ) 6 9 . 1 7 ± 4 . 3 8 6 8 . 8 7 ± 5 . 9 8 6 4 . 3 5 ± 6 . 1 6 5 4 . 8 1 ± 5 . 1 3 2 8 . 8 0 0 . 0 0 1 
H e i g h t ( m ) 1 . 7 2 ± 0 . 0 6 1 . 6 8 ± 0 . 1 1 .69±0 .1 1 . 7 0 ± 0 . 0 4 2 . 4 9 0 . 0 6 5 
C D 4 l y m p h c y t e s / m m 3 9 7 2 . 2 5 ± 1 6 7 . 1 2 6 0 1 . 4 6 ± 1 0 1 . 3 9 3 9 1 . 9 1 1 1 2 7 . 4 2 1 8 9 . 8 7 ± 6 7 . 2 1 1 4 7 . 4 8 0 . 0 0 0 1 
M D A ( n m o l / m l ) 3 . 4 5 ± 0 . 4 8 3 . 3 7 ± 0 . 5 6 4 . 2 4 ± 0 . 8 0 5 . 5 8 ± 0 . 9 9 4 3 . 3 2 0 . 0 0 0 1 
T o t a l a n t i o x i d a n t s t a t u s 1 . 6 9 ± 0 . 2 3 1 . 3 0 ± 0 . 1 1 1 . 1 2 + 0 . 2 4 0 . 9 5 ± 0 . 1 7 7 0 . 2 4 0 . 0 0 0 1 
( m m o l / L t ro lox e q u i v a l e n t ) 

W= Asymptomatic HIV infected subjects having a CD4 T lymphocyte counts > 500/mm' 
IV ; = Symptomatic HIV infected subjects having a CD4 T lymphocyte counts between 200 - 499 cells mm' 
W= Symptomatic HIV infected subjects with full-blown AIDS having a CD4 T lymphocyte counts < 200 cells/mm' 

Table 2 . S h o w i n g t h e l e v e l o f s i g n i f i c a n c e o f I n t r a g r o u p c o m p a r i s o n o f C D 4 + c o u n t , M D A a n d T A S in H I V - 1 s e r o -
p o s i t i v e w i t h o r w i t h o u t s y m p t o m s a n d H I V - 1 s e r o - n e g a t i v e p a t i e n t s ( c o n t r o l s ) . 

P a r a m e t e r s C o n . V s W , C o n . V s W , C o n . V s W 3 W , V s w2 W j V s W 3 W 2 V s W , 

A g e ( y e a r s ) N S N S N S N S N S N S 
W e i g h t ( k g ) N S N S P < 0 . 0 5 N S P < 0 . 0 5 P < 0 . 0 5 
H e i g h t ( m ) N S N S N S N S N S N S 
C D 4 I y m p h c y t e s / m m 3 P < 0 . 0 0 0 1 P < 0 . 0 0 0 1 P < 0 . 0 0 0 1 P < 0 . 0 0 0 1 P < 0 . 0 0 0 1 P < 0 . 0 0 0 1 
M D A ( n m o l / m l ) P < 0 . 0 0 0 1 P < 0 . 0 0 0 1 P < 0 . 0 0 0 1 P < 0 . 0 0 0 1 P < 0 . 0 0 0 1 P < 0 . 0 0 0 1 
T o t a l a n t i o x i d a n t s t a t u s P < 0 . 0 0 0 1 P < 0 . 0 0 0 1 P < 0 . 0 0 0 1 P < 0 . 0 0 3 P < 0 . 0 0 0 1 P < 0 . 0 0 0 1 
( m m o l / L t r o l o x e q u i v a l e n t ) 

NS = Not significant. 

Con - Control 

c o m p a r i s o n s s h o w e d tha t t h e s e r u m c o n c e n t r a t i o n o f M D A 
w a s s i g n i f i c a n t l y e l e v a t e d in H I V - 1 p a t i e n t s w i t h C D 4 + 
c o u n t o f < 2 0 0 l y m / m m 3 w h e n c o m p a r e d w i t h H I V - 1 p a -
t ients w i th C D 4 + c o u n t o f 2 0 0 - 4 9 9 l y m / m m 3 ( / k O . O O l ) . S imi -
l a r ly t h e r e is a s i g n i f i c a n t i n c r e a s e in s e r u m M D A c o n c e n -
t r a t i o n w i t h H I V - 1 p a t i e n t s w i t h C D 4 + c o u n t o f 2 0 0 - 4 9 9 
l y m / m m 3 c o m p a r e d w i t h H I V - 1 s e r o p o s i t i v e p a t i e n t s w i t h 
C D 4 + c o u n t s o f > 5 0 0 l y m / m m 3 (P-cO.OOl). 

T h e i n t r a - g r o u p c o m p a r i s o n s s h o w e d tha t t h e 
m e a n s e r u m c o n c e n t r a t i o n s o f to ta l a n t i o x i d a n t s t a tu s ( T A S ) 
w a s s i g n i f i c a n t l y r e d u c e d in t h e H I V - 1 p a t i e n t s w i th C D 4 + 
c o u n t o f < 2 0 0 l y m / m m 3 c o m p a r e d to t ha t o f C D 4 + c o u n t o f 
2 0 0 - 4 9 9 l y m / m m 3 a n d H I V - 1 p a t i e n t s w i t h C D 4 + c o u n t o f 
> 5 0 0 l y m / m m 3 ( P < 0 . 0 0 1 ) . S i m i l a r l y t h e r e is a s i g n i f i c a n t re-
d u c t i o n in t h e m e a n s e r u m c o n c e n t r a t i o n o f T A S in H I V - 1 
p a t i e n t s w i t h C D 4 + c o u n t o f 2 0 0 - 4 9 9 l y m / m m 3 (P<0.001) 
w h e n c o m p a r e d w i t h H I V - 1 p a t i e n t s w i t h C D 4 + c o u n t o f 
> 5 0 0 l y m / m m 3 ( P < 0 . 0 0 1 ) . A p o s i t i v e c o r r e l a t i o n w a s o b -
s e r v e d ( P < 0 . 0 1 , r = 0 . 0 7 7 , n = 2 0 ) b e t w e e n l ipid p e r o x i d a t i o n 
a n d to ta l a n t i o x i d a n t c a p a c i t y in t h e s e r u m o f H I V - 1 s e r o p -

o s i t i v e p a t i e n t s w i t h C D 4 + c o u n t o f > 5 0 0 l y m / m m 3 , h o w -
e v e r a n e g a t i v e c o r r e l a t i o n w a s o b s e r v e d b e t w e e n l i p i d 
p e r o x i d a t i o n a n d to ta l a n t i o x i d a n t c a p a c i t y in t h e s e r u m o f 
H I V - 1 s e r o p o s i t i v e w i t h C D 4 + c o u n t o f 2 0 0 - 4 9 9 l y m / m m 3 

a n d t ha t o f < 2 0 0 l y m / m m 3 . ( P < 0 . 0 1 , r = - 0 . 1 2 1 , n = 2 4 ) ; 
( f < 0 . 0 1 , - . 0 2 4 3 , n = 18). 

Discussion 
D u r i n g H I V i n f e c t i o n , it h a s b e e n s u g g e s t e d t ha t a n a b u n -
d a n c e o f f r e e r a d i c a l s a r e p r o d u c e d in an e n v i r o n m e n t in 
w h i c h t h e a n t i o x i d a n t c o m p o u n d s a r e p r o g r e s s i v e l y d e -
p l e t e d [ 4 | . L i p i d p e r o x i d a t i o n r e s u l t s f r o m r e l e a s e o f f r e e 
r a d i c a l s t h a t c a n c a u s e t i s s u e d a m a g e b y r e a c t i n g w i t h 
p o l y u n s a t u r a t e d f a t t y a c i d s in c e l l u l a r m e m b r a n e s . 
In t h i s s t u d y , t h e c o n c e n t r a t i o n o f s e r u m m a l o n d i a l d e h y d e 
( M D A ) w h i c h is t h e m e a s u r e o f l ip id p e r o x i d a t i o n w a s 
f o u n d t o b e i n c r e a s e d in H I V - 1 s e r o p o s i t i v e p a t i e n t s w i t h 
C D 4 + c o u n t < 2 0 0 l y m / m m 3 a n d tha t o f 2 0 0 - 4 9 9 l y m / m m 3 

bu t t h e r e is n o s i g n i f i c a n t c h a n g e s in t h o s e w i t h C D 4 + 
> 5 0 0 l y m / m m 3 c o m p a r e d t o t h e c o n t r o l , th is f i n d i n g is s i m i -
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lar to the s tudies o f F a v i e r et al [15] and Ja ruga et al [ 16] 
that there is i nc reased l ipid pe rox ida t ion in HIV- infected 
pat ients and l ipid h y d r o p e r o x i d e s induce apop tos i s in T-
cel ls . T u m o u r nec ro t i c f ac to r a lpha ( T N F - d ) a lso plays an 
important ro le on the lipid peroxidat ion of b lood p lasma as 
it i nduces the p r o d u c t i o n of R O S by p o l y m o r p h o n u c l e a r 
l eukocy tes [ 17]. In addi t ion to inducing lipid peroxida t ion , 
R O S act ivate the nuclear transcription factor NF-kB, which 
is obl igatory for HIV replication i n C D 4 + lymphocytes [18]. 
Lipid pe rox ida t ion resul ts f rom release of f r ee radicals that 
can c a u s e t i s sue d a m a g e by reac t ing with p o l y u n s a t u -
rated fa t ty acid in ce l lu lar m e m b r a n e s . F ree rad ica ls can 
a lso c a u s e ox ida t ion of low-densi ty l ipoprotein (LDL) cho-
les terol [ 19] in t h e a b s e n c e of pro tec t ion p rov ided by the 
an t iox idants [20]. 

T h e r e w a s m a r k e d reduct ion in the se rum total 
an t i ox idan t of HIV-1 se ropos i t ive individual in this study, 
the d e g r e e of r educ t ion w a s related to the d e g r e e in the 
reduct ion in C D 4 + count which is the marker of the level of 
i m m u n i t y in HIV-1 se ropos i t ive individual . Repe t to et al 
[21] in the i r s tudy repor ted that there was an oxida t ive 
s t r e s s in the b lood of their H I V infected pat ients . Dur ing 
H I V in fec t ion , it has been sugges ted that an a b u n d a n c e of 
f r e e rad ica l s a re p r o d u c e d in an env i ronmen t in which the 
a n t i o x i d a n t c o m p o u n d s a re p rogress ive ly dep le ted [4]. 
T h e r e is nega t ive corre la t ion be tween M D A and total anti-
o x i d a n t s ta tus in s e rum samples of H I V patients (P<0.001, 
r= -0 .121) and (PcO.OO 1, r= - .0243) with CD4+ count o f 2 0 0 -
5 0 0 l y m / m m 3 and < 2 0 0 l y m / m m 3 respect ively. In heal thy 
c o n d i t i o n s a b a l a n c e exis ts be tween f ree-radical genera-
t ion and an t iox idan t d e f e n c e sys tem that p revents occur -
r ence o f d i sease . H o w e v e r this s tudy impl ies that H I V in-
f ec t i on sh i f t s the b a l a n c e in f a v o u r of f r ee radical genera-
t ion that leads to ox ida t ive t i ssue damage . 

S i n c e ox ida t ive s t ress occurs to s o m e degree af-
ter e v e r y t i s sue injury, the ma in ques t ion to be asked in 
e v a l u a t i n g its ro le in h u m a n d i sease is not ' can w e d e m o n -
s t r a t e o x i d a t i v e s t r e s s? 1 bu t ra ther ' d o e s the o x i d a t i v e 
s t ress that o c c u r s m a k e a s ign i f ican t cont r ibut ion to dis-
e a s e a c t i v i t y ? ' O u r r e s u l t s c l e a r l y s h o w tha t s e v e r e 
o x i d a t i v e s t ress o c c u r s in the s e rum of H I V se ropos i t ive 
pa t i en t s in c o m p a r i s o n with hea l thy a g e and sex ma tched 
con t ro l s , and that this inc reases s ign i f i can t ly with the de-
g ree of i m m u n e de f i c i ency , i.e., A I D S > s y m p t o m a t i c > 
a s y m p t o m a t i c > con t ro l s . 

Conclusion 
In v i ew of o u r p resen t f i nd ings , a m a n a g e m e n t s t ra tegy 
a i m e d at s i m u l t a n e o u s cont ro l of lipid pe rox ida t ion and 
total an t iox idan t s t a tus in the s e r u m of HI V-1 se ropos i t ive 
pa t i en t s m a y be benef ic ia l to avo id the d a m a g e that can be 
c a u s e d by f r e e rad ica ls . S ince H I V infec t ion and lipid 
p e r o x i d a t i o n both d i rec t ly re la te to the sever i ty of H I V 
in f ec t i on , e l i m i n a t i o n of f r e e rad ica ls in the p lasma b e f o r e 
t hey can be taken up by the per iphera l t i ssues might im-

p r o v e the p r o g n o s i s f o r pa t ien ts . All pa t i en t s with HIV 
in fec t ion shou ld be sc reened for nu t r i t iona l p r o b l e m s and 
c o n c e r n s at the t ime of their f i rs t con tac t wi th a heal th care 
p r o f e s s i o n a l , and rou t ine m o n i t o r i n g shou ld b e pe r fo rmed 
o n an o n g o i n g bas is . 
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