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Abstract :  Percentage of viable sperms has good potential to reflect male
fertilizing potential. In the  present study, an attempt was made to find out
the  percentage  of  v iable  sperms in  normal  and abnormal  e jacula tes  and
influence of  react ive oxygen species  in  affect ing the viabi l i ty  of  sperm.
Malond ia ldehyde  (MDA)  in  semina l  p lasma  o f  normal  and  abnormal
ejaculates was measured by Thiobarbituric Acid method and percentage of
viable sperms was assessed by Eosin-Nigrosin staining. The results revealed
that the abnormal semen samples have significantly lower number of viable
spermatozoa (59.06±9.63% vs.  68.33±5.46%, P<0.05) and higher levels of
MDA (2.53±0.66 vs. 1.66±0.37 nmol/ml, P<0.05) as compared to normal. A
significant negative correlation was found between seminal MDA level and
sperm viability. Based on the results obtained from the present study, we
suggest  that  viabi l i ty  of  sperm is  an authent ic  parameter  to  assess  male
fertil i ty potential and it  can be affected significantly by oxidative stress.
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INTRODUCTION

Oxidative stress is the effect of imbalance
between Reactive Oxygen Species (ROS) and
ant iox idan t  fo rces  opera t ing  in  any  g iven
sys tem.  Reac t ive  oxygen  metabol i t e  l ike
super oxide anion, hydroxyl radical ,  singlet
oxygen, hydrogen peroxide etc. are generally

considered to be cytotoxic because of their
abi l i ty  to  induce Lipid Peroxidat ion within
the  ce l l  membrane  (1)  which  produces
metabolites l ike MDA that is  lethal for the
ce l l .  Sperms  l ike  a l l  o ther  ce l l s  l iv ing  in
aerob ic  env i ronment  a re  very  much
suscept ib le  to  ROS which can modify  ce l l
function endanger cell  survival or both (2).



254 Das   e t  a l Ind ian  J  Phys io l  Pharmaco l  2009 ;  53(3 )

as well as medical and surgical management
was taken. Selected male partners underwent
thorough  surg ica l  examina t ion  of  gen i to -
ur inary  sys tem to  ru le  ou t  the  exc lus ion
cr i t e r ia .  Only  sub jec t s  wi th  normal ly
deve loped  gen i to -ur inary  organs  were
included in the study. All the tests were done
with due permission of the ethical committee
of  the  Ins t i tu te  and  wi th  wr i t t en  consen t
f rom the  sub jec t s .  Spec imens  of  semen
were collected by masturbation after 3 days
of  sexua l  abs t inence .  Af te r  comple te
l iquefac t ion ,  samples  were  ana lyzed  by
SQA I I  B  sperm qua l i ty  ana lyzer  (M.E.S .
Ltd . ,  I s rae l )  fo r  sperm concent ra t ion ,
mot i l i ty ,  morphology  and  accord ing  to
WHO guidel ine  (7)  grouped into  fol lowing
two groups :

1 . Group  I  –  showing  normozoospermia ,
(n=20) :  sperm count  >20  mi l l ion /  mL,
mot i l i ty  >50%,  normal  morphology  in
>30% sperms, labelled as ‘Normal’.

2 . Group II – showing oligoasthenoterato or
as thenotera tozoospermia ,  (n=40) :  sperm
count  <20  mi l l ion /mL,  mot i l i ty  <50%,
normal  morphology  in  <30% sperms ,
labelled as ‘Abnormal’.

Except  fo r  the  normozoospermics ,  a l l
o ther  sub jec t s  wi th  abnormal  seminogram
profile were asked to come for repeat semen
analysis after 1 month. If the second report
was  a l so  abnormal  then  on ly  they  were
inc luded  in  the  abnormal  g roups  and  the
semen samples  were  u t i l i zed  for  fu r ther
physio-chemical  assessment .

Subjec t s  wi th  var icocoe le ,  hydrocoe le ,
undescended tes tes  or  any  o ther  s t ruc tura l

Moreover, susceptibility of sperm to oxidative
damage is  much more than other  cel l  type
as  they  con ta in  l a rge  quan t i ty  o f  po ly
unsa tura ted  fa t ty  ac ids  in  the i r  p lasma
membrane  and  very  low conten t  o f
scavenging enzymes in their  cytoplasm (3).
This  excess l ipid peroxidat ion occurr ing in
sperm ce l l  membrane  can  lead  to  loss  o f
membrane  in tegr i ty  render ing  the  sperms
nonfunc t iona l  (4 ) .  Thus  i t  appears  tha t
ox ida t ive  s t ress  i s  a  major  fac tor  fo r  the
pathogenesis of male infertility as it  affects
many of  the  s t ruc tura l  and  func t iona l
aspects of spermatozoa (5).

Viability of sperm which is not routinely
done dur ing semen analys is  seems to  have
good poten t ia l  to  assess  semen qua l i ty .  I t
was found to have positive correlation with
sperm mot i l i ty  (6) .  Moreover ,  s tudy  about
the association between oxidative stress and
sperm viabil i ty is  generally thin.  So in the
presen t  s tudy ,  v iab i l i ty  o f  sperm was
evaluated in  human subjects  wi th  di f ferent
fe r t i l i ty  po ten t ia l  and  i t s  cor re la t ion  wi th
overall  semen quali ty was tested.  Oxidative
s t ress  was  assessed  by  measur ing  MDA
(Malondia ldehyde-end  produc t  o f  l ip id
Peroxidation.)  levels  of  the seminal  plasma
of the same subjects and correlation between
MDA leve l  and  v iab i l i ty  o f  sperm was
eva lua t ed .

MATERIALS AND METHODS

Semen samples  were  ob ta ined  f rom 60
male patients of 21–50 years of age attending
the  Reproduc t ive  Bio logy  Uni t ,  MGIMS,
Sevagram, with complaints of infertility (both
pr imary  and  secondary  in fe r t i l i ty  cases ) .
Detailed history of present and past  i l lness
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acid dissolved in 100 mL of distil led water
with 0.5 gm of NaOH and 100 mL of glacial
acetic acid) was added and then heated for 1
hour in a boil ing water bath.  After cooling
the tube was centr ifuged for  10 minutes at
4000  rpm and  the  superna tan t  absorbance
was read on a spectrophotometer at 534 nm.

The  v iab i l i ty  o f  ( the  percen tage  of
v iab le  sperms)  in  normal  and  abnormal
e jacu la tes  were  compared  to  f ind  the
s ign i f icance  of  d i f fe rence  us ing  S tudent
t - t e s t  (P-va lue  <0 .05  was  cons idered
s ta t i s t i ca l ly  s ign i f ican t ) .  The  re la t ionsh ip
be tween  percen tage  of  v iab le  sperms
and MDA level of seminal plasma was tested
by  measur ing  coef f ic ien t  o f  cor re la t ion
(r value).

RESULTS

The  average  percen tage  of  v iab le
sperms  in  normal  g roup  was  found  to  be
68.33±5.46% and that in abnormal group was
found to be 59.06±9.63%. Viability decreased
significantly from normal to abnormal group,
P<0.01.

The l ip id  peroxidat ion  as  expressed  by
MDA level in seminal plasma was found to
be significantly increased in abnormal group
than in normal  group.  Mean MDA level  in
abnormal group was found to be 2.53±0.66
nmol/mL, whereas the level in normal group
was 1.66±0.37 nmol/mL, P<0.01. A negative
co-re la t ion was  found between viabi l i ty  of
sperm (%) and MDA level of seminal plasma
(nm/ml) .  ( r = –0 .8 ,  P<0 .01)  (F ig .  1 ) .
The findings of the physio-chemical analysis
of  semen samples  a re  summar ized  in
Table I .

abnormal i ty  o r  any  h i s to ry  of  surg ica l
intervention in the genitourinary tract which
may in te r fe re  wi th  male  fe r t i l i ty  were
excluded from the study. Subjects with any
acute febrile (>38°C) illness or a history of
s imi la r  ep i sode  in  l as t  s ix  month  or
t rea tment  h i s to ry  wi th  d rugs  l ike  cancer
chemotherapy ,  n i t ro furan to in ,  n i r idazo le ,
colchicine or any hormonal preparation which
may d i rec t ly  suppress  the  spermatogenes is
were also excluded from the study. According
to the semen analysis report, those who had
<5 mi l l ions  sperm/ml  of  semen were  a l so
excluded from the study.

Viab i l i ty  o f  sperms  was  assessed  by
eos in–nigros in  s ta in ing  as  per  the  method
of Eliasson (8). For this, semen samples were
kept at 37°C for 30 minutes after collection
and  wel l  mixed  before  ana lys i s .  S l ides
were prepared by placing one drop of semen
on  a  microscopic  s l ide ,  add ing  two drops
of 1% Eosin solution to i t  and wait ing for
30  seconds ,  the reaf te r  add ing  3  d rops  o f
10% Nigros in  so lu t ion  to  i t  and  aga in
wait ing for  30 seconds.  All  the three were
wel l  mixed  and  smears  were  prepared .
Af te r  d ry ing ,  s l ides  were  seen  wi th
100x oil immersion lens of light microscope
to  ge t  the  percen tage  of  uns ta ined  l ive
sperms.  200 ce l l s  were  examined for  each
sample .

MDA levels were analyzed according to
Thiobarb i tu r ic  Acid  (TBA)  method  (9) .
Briefly,  f irst  semen sample was centrifuged
at 3000 rpm for 10 minutes after liquefaction
to get the seminal plasma. Then 0.1 mL of
semina l  p lasma was  added  to  0 .9  mL of
distilled water in a glass tube, to it 0.5 mL
of TBA reagent (0.67 gm of 2– Thiobarbituric
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DISCUSSION

The causation of male infertility may be
due to various reasons and i ts  management
depends on proper diagnosis of the etiology.
Till date, clinicians mostly depend on routine
parameters  o f  semen ana lys i s  (e .g .  sperm
concent ra t ion ,  mot i l i ty ,  morphology)  fo r
the  eva lua t ion  of  semen qua l i ty .  But
viabil i ty of sperm can also be an authentic
paramete r  as  i t  r e f lec t s  the  in tegr i ty  o f
sperm membrane  (10) ,  capac i ty  o f  the
sperm to  wi ths tand  the  d ivers i t i es  in
the  female  gen i ta l  t r ac t  and  thereby  i t s
over  a l l  f e r t i l i z ing  po ten t ia l .  Our  s tudy
showed tha t  semen samples  con ta in ing
higher  percen tage  of  v iab le  sperms  were
mos t ly  wi th  normal  phys ica l  p rof i l e
(Normozoospermia)  and otherwise abnormal

semen samples  (Ol igas thenote ra to  and
Asthenoteratozoospermia)  were having poor
viable sperm count. Thus, viability of sperm
may be considered as an authentic and handy
too l  to  asses  male  fe r t i l i z ing  po ten t ia l
specially when facility for other sophisticated
techniques  are  not  avai lable .

In recent  years,  i t  became evident  from
different studies that  oxidative stress has a
def in i te  ro le  in  causa t ion  of  male  fac tor
in fe r t i l i ty  bu t  the re  a re  con t rovers ies
regard ing  the  ex ten t  o f  l ip id  perox ida t ion
as  re f lec ted  by  semina l  MDA leve l  in
sub jec t s  wi th  d i f fe ren t  fe r t i l i ty  po ten t ia l .
Kobayash i  e t  a l  (11)  demons t ra ted  tha t
higher MDA level of semen  was significantly
re la ted  to  the  number  o f  immot i le
spermatozoa .  E leva ted  MDA leve l  was
a l so  no ted  by  Fraczek  e t  a l  (12)  in
Ol igoas thenote ra tozoospermia .  In  con t ras t ,
Suleiman et al (13) demonstrated that MDA
concentration in seminal plasma was not co-
re la ted  wi th  the  sperm concent ra t ion  and
mot i l i ty .  In  the  p resen t  s tudy ,  we  found
s ign i f ican t ly  h igher  l eve l  o f  MDA in
the  semina l  p lasma of  the  Abnormal
group  ( inc lud ing  o l igoas thenote ra to
and  as thenote ra tozoospermics )  which  i s
cor robora t ive  o f  the  f ind ings  o f  p rev ious
report (9). The finding may be supportive of
the fact that major source of MDA in seminal
p lasma a re  abnormal  spermatozoa  as
wel l  as  in f i l t r a t ing  leukocytes  tha t  a re

TABLE I : Summary  o f  semen  ana lys i s .

Group Mean Sperm count Mean Mean Morphology Mean Viability Mean MDA
( m i l l i o n s / m l ) Motility (%) (%) (%) level (nmol/ml)

Normal  (n=20) 92 .95± 29 .15 5 8± 8 . 0 2 40 .12± 6 . 2 9 68 .33± 5 . 4 6 1 . 6 6± 0 . 3 7
Abnormal  (n=40) 27 .55± 18 .37 28 .25± 12 .11 20 .02± 4 . 9 7 59 .06± 9 .63* 2 . 5 3± 0 .66*

Values  a re  shown as  means±SD.  *P<0 .01  compared  wi th  normal  g roup .

F ig .  1 : Cor re la t ion  o f  spe rm v iab i l i ty  &
MDA leve l  o f  semina l  p lasma .
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preponderant  in  abnormal  e jaculates  (14) .

Di f fe ren t  pa tho log ica l  condi t ion
associated with high l ipid peroxidat ion can
cause damage to the cell membrane, loss of
cy toso l ic  components  and  ce l l  dea th  (15) .
Excess  ROS can  decrease  sperm mot i l i ty
presumably by a  rapid loss  of  intracel lular
ATP leading to axonemal damage,  decrease
sperm v iab i l i ty  and  increased  mid-p iece
morphological defects with deleterious effects
on sperm capacitation and acrosome reaction
(16) .  Moreover  ox ida t ive  damage  can  a l so
cause DNA fragmentation,  base degradation
and cross  l inking  of  pro te ins  wi th  loss  of
function in sperms (14). Overall effects lead
to  increase  apoptos i s  (Programmed ce l l
dea th)  in  sperms  wi th  excess  ox ida t ive
damage (17).

Nega t ive  cor re la t ion  as  found  in  our
s tudy  be tween  semina l  MDA and  sperm
viab i l i ty  suppor t s  a l l  the  de t r imenta l

effects of excess lipid peroxidation on sperm
survival  that  can hamper  the male  fer t i l i ty
po ten t i a l .

From the  presen t  s tudy  i t  can  be
conc luded  tha t  v iab i l i ty  o f  sperm may be
cons idered  as  an  au then t ic  paramete r  to
assess male fertil i ty potential and it  can be
af fec ted  s ign i f ican t ly  by  ox ida t ive  s t ress .
Higher MDA level may reflect greater extent
of oxidative damage to the sperm thus and
a signif icant  probabil i ty of  associated poor
semen qual i ty .
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