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Abstract : The aetiopathogenesis of vitiligo has not been fully understood.
To investigate the role of oxidative stress in pathogenesis of viti l igo, we
examined the blood level of antioxidants and malondialdehyde in 40 patients
with generalized vitiligo and 40 healthy volunteers belonging to same age
group .  Our  r e su l t s  r evea led  tha t  the  l eve l  o f  ma lond ia ldehyde  was
significantly raised while those of vitamin E, uric acid and ceruloplasmin
were significantly lowered (P<0.05) in patients with generalized vitiligo as
compared to controls.  This demonstrates the presence of an imbalance in
the oxidant-ant ioxidant  system in the blood of  vi t i l igo pat ients  and thus
provides support for a free radical mediated damage as a pathogenic event
in vitiligo.
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INTRODUCTION

Vitiligo is a common and often heritable,
acqui red  p igmenta t ion  d i sorder  in  which
melanocytes in the skin, mucous membranes
and the retina are destroyed (1). As a result
depigmented patch appear on different parts
of the body. Studies from around the world
have demonstrated a high incidence (0.5 to
4%)  among genera l  popula t ion  (2) .  Th i s
disorder affects all  races and both sexes. It
i s  p r imar i ly  a  d i sease  o f  the  young  (3) .

Vitiligo generally appears in one of the three
pat terns ;  foca l ,  segmenta l  and genera l i sed .
Vitiligo is an important skin disease having
major impact on quality of l ife of patients,
many  of  whom exper ience  d i s t ress  and
s t igmat iza t ion .

Exact etiology of vit i l igo is not known.
Autoimmune hypothesis  of  v i t i l igo is  most
wide ly  accep ted  s ince  au toan t ibodies  to
melanocytes  and  ty ros inase  have  been
demonstrated and also due to the association
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of  vi t i l igo with  other  autoimmune diseases
(4).  A defective antioxidant defence is also
postulated to lead to the unhindered cytotoxic
ac t ion  of  reac t ive  oxygen  spec ies  such  as
superoxide anion, hydroxyl radical etc. Once
formed these  h igh ly  reac t ive  f ree  rad ica l s
can s tar t  a  chain  react ion and br ing about
lipid peroxidation producing lipid peroxides
and l ipoxides,  whose further  decomposit ion
yields a  variety of  end products ,  including
malondialdehyde (MDA). These products can
cause  damage  to  ce l l  membrane  or  DNA
leading to cytotoxicity, mutagenicity and cell
death (5). These reactive oxygen species are
generated following ultraviolet rays induced
damage to  the epidermis  and are  cytotoxic
to  melanocytes  and  a lso  inhib i t  ty ros inase
(6) .  The  presence  of  au toan t ibodies  to
melanocytes  and  ty ros inase  may  be  a
secondary  phenomenon to  the  cy tok ines
released due to the free radical damage. To
prevent free radical damage the body has a
defense system of  ant ioxidants .

The  ox ida t ive  s t ress  can  e i ther  resu l t
from increase generation of free radicals or
decreased  des t ruc t ion  of  these .  Hence ,  the
ant ioxidant  p lays  an  impor tan t  ro le  in  the
free radical mediated damage. The aetiology
tha t  sugges t s  tha t  the  des t ruc t ion  of
melanocytes in vitiligo, induced by increased
oxidat ive  s t ress  to  act ivate  an autoimmune
response seems to be appropriate. But, very
few s tud ies  a re  ava i lab le  to  suppor t  th i s .
Therefore, this study was conducted to find
out  the balance between level  of  oxidat ive
st ress  and ant ioxidant  in  40 pat ient  taking
four  parameters  toge ther .

MATERIAL AND METHODS

This  s tudy  was  under taken  in  the

Department of Physiology and Biochemistry,
Moti Lal Nehru Medical College, Allahabad
f rom November  2006  to  November  2007 .
Ethical clearance from Ehical Committee of
Inst i tute  was obtained for  this  s tudy.

Patients  and controls

Four ty  pa t ien ts  wi th  s tab le  ( for  a t leas t
2  years )  genera l ized  v i t i l igo  ( invo lv ing
grea te r  than  20% body  sur face  a rea
symmetr ica l ly )  and  equa l  no .  o f  hea l thy
volunteers devoid of any depigmented patch
were selected as control group in this study.
The patients and controls group had males:
females  as  1 :1  and  be long  to  age  group
be tween  11–20  years .  Pa t ien t  g roup  was
chosen  f rom Baja j  Sk in  Cl in ic  and  Skin
Department ,  Swaroop Rani  Nehru Hospi ta l ,
Allahabad,  India.  They had no concomitant
dermatological and/or systemic diseases and
had  no t  used  any  sys temic  or  top ica l
t rea tment  a t  leas t  for  a  month .  There  was
no history of smoking, long term use of any
drugs and were not doing excessive exercise
except  dai ly  l i fe  act ivi t ies  among both the
groups .

Af te r  ob ta in ing  proper  consen t ,  b lood
samples  were col lected in  EDTA vials  and
ant iox idan ts  l eve l s  o f  ce ru lop lasmin ,  u r ic
acid ,  v i tamin E and malondia ldehyde were
ana lysed  accord ing  to  es tab l i shed  methods
(7–11) .  S ta t i s t i ca l  ana lyses  were  done  by
using Student’s ‘t’ test. A ‘P’ value less than
0.05 was considered as significant.

RESULTS AND DISCUSSION

Our result revealed a significantly higher
value of  malondialdehyde and lower level of
ur ic  ac id ,  ce ru loplasmin  and  v i tamin  E  in
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leve l  a long  wi th  malondia ldehyde  tha t  too
only enzymatic  ant ioxidants .  In  this  s tudy,
we have considered both enzymatic and non-
enzymat ic  ant ioxidants .

Ur ic  ac id  has  proven to  be  a  se lec t ive
non-enzymat ic  and  cha in  break ing
antioxidant .  I t  contributes as much as two-
thirds of all free radical scavenging capacity
in plasma. It serves a protective physiological
role by preventing lipid peroxidation (21). In
a variety of organs and vascular beds, local
ur ic  ac id  concen t ra t ion  increases  dur ing
acute oxidative stress and ischaemia, and the
increased  concen t ra t ions  might  be  a
compensa tory  mechanism tha t  confe rs
pro tec t ion  aga ins t  inc reased  f ree  rad ica l
activity (22).  In our study level of uric acid
was found to be significantly low in vitiligo
patients as compared to age matched healthy
cont ro ls .

Vi tamin  E  i s  an  enzymat ic  and  cha in
breaking antioxidant and protects molecules
and  ce l l  membranes  in  the  human body
aga ins t  the  des t ruc t ive  e f fec t s  o f  oxygen
containing free radicals. It  plays a key role
in the functioning of the immune system .  A
study showed high level of vitamin E in the
vi t i l igo  pa t ient ’s  melanocytes  as  compared
to  normal  melanocytes  when  exposed  to
various concentration of a peroxidizing agent
(13) .  However ,  o ther  s tud ies  d id  no t  f ind
s igni f icant  d i f ference  of  p lasma vi tamin E
between s table  and ac t ive  v i t i l igo  pa t ients
(23, 24). Significant improvement in vitiligo
pa t ien t s  rece iv ing  an t iox idan t  supplements
containing vitamin E was seen in one study
(25).  In our study we found a significantly
low leve l s  o f  v i tamin  E  in  pa t ien t s  wi th
vitiligo as compared to age matched healthy
cont ro ls .

the blood of vitiligo patients as compared to
cont ro l s .  Malondia ldehyde  was  h igher
by  approximate ly  36% and  an t iox idan ts
were lower by about 28–38% in comparision
to  the i r  con t ro l .  Da ta  a re  p resen ted  in
Table  I.

Recen t ly ,  many  s tud ies  have  repor ted
accumula t ion  of  f ree  rad ica l s  (ox ida t ive
stress) in the epidermal layers of the affected
skin (12–14) and blood of  vi t i l igo pat ients
(15) Oxidative stress could be an important
phenomenon leading to melanocyte death in
vitiligo. Damage caused by free radicals could
be a possible pathogenic factor for  vi t i l igo
(16) .  In  o rder  to  eva lua te  whe ther  the
activity of the disease is associated with an
oxidat ive  s t ress ,  we measured the  level  of
oxidative stress by measuring malondialdehyde
level  in  b lood of  pat ients  wi th  v i t i l igo .  A
measurement  o f  malondia ldehyde  in  the
blood provides evidence of lipid peroxidation
(17 ,  18) .  I t  i s  a l so  an  ind i rec t  method  to
detect  free radical  production in human. In
our s tudy the levels  of  malondialdehyde in
the blood were found to be higher than the
controls (P<0.05; Table I). A higher level of
malondia ldehyde  in  t i s sues  and  se rum in
comparis ion to  controls  were  a lso reported
in previous studies (19, 20).  However, only
few reports have considered the antioxidants

TABLE I : Malondialdehyde and antioxidants in vitiligo
patients blood with age group 11–20 years.

Control Patient
Particulars Group Group

(n=40) (n=40)

MDA(µmoles/L) 2.333± 0.84 3.184± 0.87**
Vit E(mg/100 ml) 1.13± 0.57 0.7± 0.43*
Uric acid(mg/100 ml) 4.55± 1.15 2.74± 0.79**
Ceruloplasmin (mg/100 ml) 36.84± 4.67 26.42± 3.51**

*P<0.05, **P<0.001 as compared to control group.
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Ceru lop lasmin  i s  a  t ranspor t  ox idase
prote in  wi th  non enzymatic  and prevent ive
an t iox idan t  p roper ty  (26) .  A s tudy  on  the
an t iox idan t  s ta tus  o f  b lack  pa t ien t s  wi th
vitiligo, found no significant difference in the
b lood  leve l s  o f  ce ru lop lasmin .We found  a
significant difference between ceruloplasmin
levels  in  vi t i l igo pat ients  and age matched
healthy controls (27).

In  conc lus ion ,  a  d i s tu rbance  in  the
oxidan t -an t iox idan t  sys tem in  v i t i l igo
pat ients’  blood was observed in  our  s tudy.
This favours the aetiology that suggests that
the  des t ruc t ion  of  melanocytes  in  v i t i l igo

induced  by  increased  ox ida t ive  s t ress  and
decreased level of antioxidants, activates an
au to immune  response .  However ,  the  exac t
mechanism st i l l  needs to be analysed.
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