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Abstract  :  The  s tudy  was  under t aken  to  eva lua te  the  e f f i cacy  o f
mul t iv i tamin  and micronut r ien t  supplementa t ion  in  azoospermic  pa t ien ts
wi th  ma tu ra t ion  a r res t .  A  to ta l  o f  35  azoospermic  pa t i en t s  showing
matura t ion ar res t  on  tes t icular  b iopsy were  recrui ted  in  th is  s tudy.  The
patients were divided into two groups. Untreated group (n=11) without any
t rea tment  and  t r ea ted  g roup  (n=24)  who  rece ived  mul t iv i t amins ,
micronutrients  and co-enzyme Q10.  The sperm concentrat ion,  moti l i ty and
morpho logy  were  eva lua ted  a t  month ly  in te rva l .  The  resu l t s  showed
reduction in l iquefaction t ime and relat ive viscosi ty of  the semen in the
t rea ted  g roup .  Fur the r ,  i n  t r ea ted  g roup  the re  was  appearance  o f
spermatozoa (4.0 million/ml) exhibiting progressive motility (7%) and normal
morphology (6%), even in the first follow up visit. The sperm count, motility
and normal morphology increased significantly on subsequent visits. Within
3 months (3 visits) 2 pregnancies were reported. These observations indicate
that multivitamin and micronutrient supplementation improve the qualitative
and quant i ta t ive  parameters  of  seminogram in  pat ients  wi th  azoospermia
of  matura t ion  a r res t .
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INTRODUCTION

Less than 1% of general population and
10  to  15% of  in fe r t i l e  men  suf fe r  f rom
azoospermia (1). Azoospermia is a condition
associa ted  wi th  absence  of  spermatozoa  in
the  semen (2)  and  can  resu l t  f rom the
absence  of  spermatogonia l  ce l l s  (germina l

cel l  aplas ia) ,  a r res t  of  spermatogonia l  ce l l
d iv i s ion  e i ther  a t  meios i s  o r  mi tos i s
(matura t ion  a r res t )  o r  obs t ruc t ion  to  the
duc ta l  sys tem which  t ranspor t s  the
spermatozoa (obstruct ive) .  The azoospermia
due  to  matura t ion  a r res t  can  resu l t  f rom
number  o f  condi t ions  such  as  exposure
to  tox ic  chemica l s ,  va r icoce le ,  t e s t i cu la r
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to rs ion ,  hormonal  def ic iency  e tc  (3 ) .  The
envi ronmenta l  tox ican ts  a re  repor ted  to
cause  ox ida t ive  s t ress  in  the  t es t i s  wi th
decreased  spermatogenes i s  (3 ) .  In  pa t ien ts
wi th  var icoce le  a  decreased  an t i -ox idan t
capacity of the semen was observed (4) and
varicocelectomy improved the fertility status
of  these  pat ients  (5) .  In  case  of  tes t icular
to rs ion  an t i -ox idan ts  p rov ided  benef ic ia l
e f fec t  (3 ) .  Hormonal  def ic iency  was
pos tu la ted  to  con t r ibu te  o r  resu l t  f rom
tes t icu la r  ox ida t ive  s t ress  (6 ,  7 ) .  Thus
oxidat ive  s t ress  i s  a  common fac tor  in  a l l
the  condi t ions  o f  azoospermia  due  to
matura t ion  a r res t  (8–11) .  S ince  ox ida t ive
s t ress  i s  impl ica ted  in  azoospermia  due  to
matura t ion  a r res t ,  i t  i s  hypothes ized  tha t
an t i -ox idan ts  wi l l  be  benef ic ia l  in  the
t rea tment  o f  th i s  condi t ion .  Vi tamin  A,
vi tamin  C and v i tamin  E are  na tura l  an t i -
ox idan ts  p resen t  in  our  d ie t .  Fur ther ,
minera ls  such  as  Zn,  Cu,  Fe ,  Mg,  Mn e tc
are  co-  fac tor  fo r  mi tochondr ia l  enzymes .
Therefore ,  th i s  s tudy  was  under taken
to  eva lua te  the  e f f icacy  of  mul t iv i tamins
and  micronut r ien t s  as  an t i -ox idan ts  in
azoospermic  pa t ien t s  and  compared  wi th
those who did not  receive any t reatment .

MATERIALS AND METHODS

Pat ient  se lec t ion

Study was conducted at  Male Infert i l i ty
Cl in ic  in  S i r  Sunder la l  Hospi ta l  and  Male
Infertility and Reproductive Physiology Unit
in  the  Depar tment  o f  Phys io logy ,  o f  the
Ins t i tu te  o f  Medica l  Sc iences ,  Banaras
Hindu University, Varanasi, India. The study
was  approved  by  the  Ins t i tu t iona l  e th ica l
committee for conducting research on human
beings .  A to ta l  o f  35  pa t ien t s  exh ib i t ing

azoospermia on 3 consecutive semen analyses
(as  per  the  W.H.O.  pro tocol )  and showing
maturat ion arrest  on test icular  biopsy were
recru i ted  in  th i s  s tudy  (2) .  These  pa t ien ts
were  d iv ided  in to  un t rea ted  and  t rea ted
groups .  Unt rea ted  group  (n=11) ,  d id  no t
rece ive  any  t rea tment  and  t rea ted  group
(n=24) received multivitamins, micronutrients
and co-enzyme Q10. All the patients (treated/
untreated) were advised for monthly follow
up visi t .

Col lec t ion  o f  semen sample

In formed wr i t t en  consen t  was  ob ta ined
from all the patients involved in this study.
The semen samples were collected in a wide
mouthed  s te r i l e  con ta iner  by  mas turba t ion
after an abstinence of 3–4 days.

Semen analys i s

The semen samples after collection were
kept  a t  room temperature .  The l iquefact ion
was ascertained at every 5 min till the time
of  l iquefac t ion .  Then  the  vo lume was
measured and the  pH was determined.  The
relative viscosity was measured as a ratio of
the time taken by a known volume of semen
to flow through a 20 gauge needle with that
of  equal  volume of  dis t i l led  water  on that
day .

A drop  of  undi lu ted  semen sample
(vortexed) was placed on a glass slide to see
the presence of spermatozoa microscopically
(400x).  If  no spermatozoa,  then the sample
was  cen t r i fuged  (3000g  for  15  min)  and
the  pe l le t  was  examined  for  spermatozoa .
Only  those  samples  showing  spermatozoa
microscopica l ly  were  eva lua ted  by  Sperm
Qual i ty  Analyzer  (SQA-I ICP f rom MES,
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Israel) for sperm concentration, motility and
morphology  a t  room tempera ture .

Hormone  es t imat ion

After  the diagnosis  of  azoospermia,  the
p lasma concent ra t ions  o f  LH,  FSH and
tes tos te rone  were  es t imated  us ing  the
s tandard  rad io immunoassay  technique .

Test icu lar  f ine  need le  asp irat ion  cyto logy

Under  asep t ic  condi t ions  the  t es t i cu la r
f ine  need le  asp i ra t ion  cy to logy  was
per formed.  Smear  was  prepared  wi th  the
asp i ra te  and  was  s ta ined  by  Papanico laou
stain. Precaution was taken to minimize the
t issue injury at  the t ime of  aspirat ion.

Treatment  protoco l

The azoospermic  pa t ien ts  were  d iv ided
into  2  groups .  The untreated group (n=11)
did not  receive any treatment.  The patients
in  t rea ted  group  (n=24)  were  p resc r ibed
a  prepara t ion  ava i lab le  commerc ia l ly
conta in ing  a  combina t ion  of  mul t iv i tamins
and  micronut r ien t s  th r ice  da i ly /o ra l ly ,  co-
enzyme Q10 (100 mg, once daily/orally) and
in  addi t ion  they  were  advised  to  consume
2 lemons  per  day .  The  compos i t ion  of
mul t iv i tamin and micronutr ient  prepara t ion
was as follows: Vitamin A, 5000 IU; Vitamin
B 1,  15 mg;  B 2,  5 mg;  B 6,  2 mg;  B 12,  5 μg;
Nico t inamide ,  45  mg;  d -pan thenol ,  5 mg;
Folic acid, 1 mg; Vitamin C, 75 mg; Vitamin
D 3,  400  IU;  Vi tamin  E,  15  mg;  Potass ium
iodide, 0.025 mg; Calcium dibasic phosphate,
70 mg; Magnesium oxide, 0.15 mg; Ferrous
fumerate,  50 mg; Copper sulphate,  0.1 mg;
Manganese  su lpha te ,  0 .01  mg;  and  Zinc
sulphate,  50 mg. The patients were advised
for follow up at monthly interval.

Analys i s  o f  data

The data  in  each category were  pooled
to compute the mean and standard deviation.
The statistical differences were evaluated by
us ing  X 2 t es t  (2X2 tab le )  fo r  qua l i t a t ive
ana lys i s ,  one-  way  ANOVA and  S tudent -
Newman-Keuls test for multiple comparisons
for  quan t i t a t ive  ana lys i s .  A  P<0.05  was
considered signif icant .

RESULTS

Dur ing  10  months ,  35  azoospermic
pa t ien t s  v i s i t ed  the  Male  In fe r t i l i ty
and  Reproduc t ive  Phys io logy  Uni t  and  11
of  them d id  no t  rece ive  any  t rea tment
and  24  rece ived  t rea tment  compr i s ing  of
multivitamins and micronutrients.  The mean
age of  the  pat ients  ( in  years)  of  untreated
group was 34.8±3.2 (n=11), treated group was
36 .4±2 .6  (n=24)  and  of  the  pa t ien t s  who
visited for follow up regularly was 34.2±2.8
(n=9) .  Pa t ien t s  who d id  no t  rece ive  any
treatment fai led to turn up after  1st  follow
up v i s i t ,  insp i te  o f  our  ins t ruc t ions .  The
testicular FNAC of all the patients recruited
in  th i s  s tudy  showed matura t ion  a r res t
mos t ly  a t  spermat id  l eve l  as  compared  to
normal  spermatogenes i s  (F ig .  1 ) .  The  LH,
FSH and  tes tos te rone  were  wi th in  the
normal range (Table I) .

Mult iv i tamin  and  micronutr ient  therapy
improved  seminogram parameters

In  bo th  t rea ted  and  un t rea ted  groups
no spermatozoa  was  seen in  the  semen on
the  in i t i a l  v i s i t .  In  un t rea ted  group ,  the
seminogram picture remained unchanged on
subsequent visi t  also.  They did not  turnout
for the next follow up visit. In treated group,
pos i t ive  changes  in  semen were  observed
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TABLE I : Endocr ine  p ro f i l e  o f  azoospermic  pa t i en t s  in  t r ea ted  and  un t rea ted  g roups .

Normal  range U n t r e a t e d T r e a t e d Pat ien t s  v i s i t ing
Hormone  l eve l s ( f rom Rao  and s u b s e q u e n t l y

D e s h p a n d e 1 6) (n=11) (n=24) (n=9)

LH (mIU/ml) 1 – 1 5 4 .2± 0 .8 4 .4± 0 .9 4 .6± 1 .0
F S H ( m I U / m l ) 1 – 1 5 7 .9± 1 .5 7 .7± 2 .1 8 .0± 1 .6
Tota l  Tes tos te rone  (ng /d l ) 3 0 0– 1 1 0 0 3 4 0± 5 1 . 3 3 8 5± 8 5 . 4 386 .3± 8 9 . 4

The  va lues  a re  mean  ±  SD f rom “n”  number  o f  pa t i en t s  in  each  ca tegory .
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Fig .  1 : Pho tomicrographs  o f  f ine  need le  a sp i ra t ion
cy to logy  (FNAC)  s l ides  in  pe r sons  wi th
normal  spe rmatogenes i s  (A)  and  in  pa t i en t s
wi th  matura t ion  a r res t  (B) .  Represen ta t ive
ce l l s  a t  d i f fe ren t  s t ages  o f  spe rmatogenes i s
are indicated by numericals  in both A and B.
1- Spermatogonia; 2-Spermatocyte; 3-Spermatid
and  4 -Spermatozoa .  In  (B)  no te  the  absence
of  spe rmatozoa .  Hor izon ta l  ba r=  25 μ .
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on  the  very  nex t  v i s i t  (Tab les  I I  and  I I I ;
F ig .  2 ) .  The  pooled  da ta  o f  the  t rea ted
group  revea led  decrease  in  l iquefac t ion

Fig .  2 : Seminal parameters of patients during 3 visi ts
a f t e r  advoca t ing  an t i -ox idan t  t r ea tment .
Alphabe t s  in  the  l egend  ind ica te  the  da ta
of  9  pa t i en t s  in  subsequen t  v i s i t s .  Symbol
(@)  ind ica tes  the  pa t i en t s  who  repor ted
p r e g n a n c y .
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t ime  and  re la t ive  v i scos i ty  whi le  no
change  in  pH (Table  I I ,  va lues  in  square
bracke ts ) .  The  observa t ions  o f  9  pa t ien t s
who came for  fo l low up when pa i red  a lso
provided similar results (Fig. 2). Thus, there
was improvement in the physical  properties
of the semen in treated group (Table II) .

In  t rea ted  group,  there  was  appearance
of spermatozoa (4.0 million/ml) showing 7%
and 6% progress ive  mot i l i ty  and  normal
morphology ,  respec t ive ly ,  on  f i r s t  fo l low

up v i s i t  (Tab le  I I I ) .  In  subsequent  v i s i t s ,
the  sperm concent ra t ion ,  p rogress ive
mot i l i ty  and  normal  morphology  increased
incrementa l ly  (P<0.05 ,  one  way  ANOVA;
Table III).  Nine patients who visited us for
fo l low up  demons t ra ted  improvement  in
seminal parameters (Fig. 2).  The qualitative
changes in these patients were analyzed by
X 2 tes t  (2X2 tab le )  and  were  s ign i f ican t
(P<0.05) .  At  the  end  of  3  months  two
pregnancies were reported and are indicated
in Fig. 2.

TABLE I I : Phys ica l  p roper t i e s  o f  semen  o f  azoospermic  pa t i en t s .

Vis i t s  in  Untrea ted  group Vis i t s  in  Trea ted  group
G r o u p s

I n i t i a l 1 I n i t i a l 1 2 3

Volume (ml ) 2 .2± 1 .3 2 .3± 1 .1 1 .7± 0 .7 2 .0± 0 .4 2 .3± 0 .3 2 .4± 0 .2
( n = 1 1 ) ( n = 8 ) ( n = 2 4 ) ( n = 1 9 ) ( n = 1 6 ) ( n = 1 3 )

[ 1 . 7± 0 . 6 ] [ 2 . 1± 0 . 3 ] [ 2 . 1± 0 . 3 ] [ 2 . 4± 0.2]* #

( n = 9 ) ( n = 6 ) ( n = 9 ) ( n = 9 )
p H 8 .0± 0 .5 7 .8± 0 .5 7 .6± 0 .7 7 .6± 0 .5 7 .6± 0 .5 7 .6± 0 .7

[ 7 . 4± 0 . 8 ] [ 7 . 4± 0 . 5 ] [ 7 . 4± 0 . 5 ] [ 7 . 8± 0 . 4 ]
Liquefaction time (min) 3 2 . 7± 9 .0 3 0 . 1± 2 .9 3 0 . 4± 7 .7 2 9 . 5± 4 .5 2 8 . 8± 2 .9 2 8 . 8± 2 .2

[31 .2± 10 .0] [28 .3± 2 . 5 ] [28 .3± 2 . 5 ] [28 .9± 2 . 2 ]
Relative viscosity to water 7 .0± 2 .1 7 .5± 2 .5 6 .7± 1 .2 6 .4± 0 .6 6 .2± 0 .5 6 .1± 0 .5

[ 6 . 8± 1 . 5 ] [ 6 . 2± 0 . 4 ] [ 6 . 2± 0 . 4 ] [ 6 . 1± 0 . 3 ]

The  va lues  a re  mean±SD f rom “n”  number  o f  pa t i en t s .  The  va lues  in  square  b racke t s  deno te  the  da ta
of  pa t ien t s  who v i s i t ed  fo r  fo l low-up .  Number  (n )  ind ica ted  in  t rea ted  group  row 1  or  2  a re  app l icab le
to  a l l  rows ;  r e spec t ive ly .  Note  the  un t rea ted  pa t i en t s  d id  no t  tu rn  up  a f t e r  1 s t fo l low up  v i s i t .
*P<0.05 ,  one  way ANOVA; #P<0.05,  S tudent -  Newman-  Keuls  tes t  for  mul t ip le  compar isons  as  compared
to  in i t i a l  v i s i t .  O the r  g roup  compar i sons  a re  no t  s ign i f i can t .

TABLE II I : Seminogram paramete r s  o f  azoospermic  pa t i en t s

Visits in Untreated group Visits in Treated group
G r o u p s

I n i t i a l 1  In i t ia l 1 2 3
(n=11) (n=8) (n=24) (n=6) (n=9) (n=9)

Sperm count (mi l l ions /ml ) 0 . 0 ± 0 . 0 0 . 0 ± 0 . 0 0 . 0 ± 0 . 0 4 .0± 5 . 2 * 8 .0± 9.1* # 9 .7± 10.1* #

Progress ive  mot i l i ty  (%) 0 . 0 ± 0 . 0 0 . 0 ± 0 . 0 0 . 0 ± 0 . 0 7 .3± 6.2* # 1 2 . 1± 11.2* # 1 6 . 0± 12.3* #

Normal  morpho logy  (%) 0 . 0 ± 0 . 0 0 . 0 ± 0 . 0 0 . 0 ± 0 . 0 6 .1± 6.6* # 9 .0± 7.9* # 1 2 . 8± 9.8* #

The  va lues  a re  mean±SD f rom “n”  number  o f  pa t i en t s  r epor ted  a t  in i t i a l  and  subsequen t  v i s i t s .  No te
the  un t rea ted  pa t i en t s  d id  no t  tu rn  up  a f t e r  1 s t fo l low up  v i s i t .
*P<0.05 ,  one  way ANOVA; #P<0.05,  S tudent -  Newman-  Keuls  tes t  for  mul t ip le  compar isons  as  compared
to  in i t i a l  v i s i t .  O the r  g roup  compar i sons  a re  no t  s ign i f i can t .
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DISCUSSION

This  s tudy  was  conduc ted  to  ascer ta in
the  usefu lness  o f  an t i -ox idan t  the rapy  in
pa t ien t s  p resen t ing  wi th  azoospermia  of
matura t ion  a r res t .  Th is  was  ach ieved  by
advocat ing  a  t rea tment  pro tocol  cons is t ing
of  mul t iv i tamins  and  micronut r ien t s .  The
present  resul ts  reveal  that  the  azoospermic
patients with maturation arrest who received
the  t rea tment  were  benef i t ted .  Fur ther ,  the
an t i -ox idan t  t rea tment  resu l ted  in  two
pregnanc ies .

Oxida t ive  s t ress  a f fec t s  the  t es t i cu la r
func t ion  by  d i s rup t ing  germina l  ce l l
epithelial  division as well  as differentiation
(12) and also induces germ cell apoptosis (8).
The  mechanisms  under ly ing  the  apoptos i s
induction by oxidative stress are not  clear .
However ,  they are  shown to be due to  the
involvement of cytokine-induced stresskinase
and E-se lec t in  express ion  in  the  tes t icu lar
vascu la r  endothe l ium (8–10) .  Induc t ion  of
apoptos i s  l eads  to  t es t i cu la r  neu t rophi l
recruitment and increases the generat ion of
in t ra - tes t i cu la r  reac t ive  oxygen  spec ies
(ROS) .  ROS in  tu rn ,  cause  perox ida t ive
damage to cell membranes and also activate
germ ce l l  apoptos i s  (8–10) .  The  ra te  o f
phagocytosis by Sertoli cells is also enhanced
by increased  germ ce l l  apoptos i s  so  as  to
clear the dying and damaged germ cells (13,
14) .  The  tox ic  e f fec t s  o f  ROS can  be
neutralized by anti-oxidants as they scavenge
the  f ree  rad ica l s .  Th is  in  tu rn  decreases
the  f ree  rad ica l - induced  damage  to  germ
cel l s  to  fac i l i t a te  the  matura t ion  process .
The beneficial  effects  of  mult ivi tamins and
micronutrients as anti-oxidants in our study
support  th is  proposi t ion.

His to log ica l  observa t ions  in  these
patients revealed the presence of cells up to

the stage of spermatids but no spermatozoa,
ind ica t ing  matura t ion  a r res t .  The  normal
time duration for spermiogenesis (process of
differentiation of spermatids to spermatozoa)
i s  21  days  (15) .  I t  i s  presumable  tha t  the
f ree  rad ica l  scavenging  ef fec t  of  the  ant i -
ox idan ts  used  in  the  t rea tment  decreased
the  ox ida t ive  s t ress  and  res to red  the
spermiogenes i s .  Our  observa t ions  suppor t
th i s  as  there  was  improvement  in  semina l
parameters even in the first  follow up visit
(1st visit as in Fig. 2). The increase in sperm
concent ra t ion  on  subsequent  v i s i t s  s ign i fy
more and more spermatogonial cells escaped
apoptosis and are able to complete their cell
cycle.

In this study both enzymatic (co- enzyme
Q 10)  and  non-enzymat ic  (mul t iv i tamins
and  micronut r ien t s )  an t i -ox idan ts  were
prescr ibed  to  the  pa t ien t s .  The  enzymat ic
anti-oxidants decrease the formation of free
radicals and the non enzymatic anti-oxidants
neu t ra l i ze  the  p re - formed f ree  rad ica l s .
However, it will be interesting to isolate the
contribution of enzymatic and non-enzymatic
anti-oxidants in these subjects to identify the
m e c h a n i s m s .

The  ROS produces  tox ic  e f fec t s  a t  3
d i f fe ren t  l eve l s .  F i r s t ly  ROS ac t iva tes
apoptotic mechanism on gamete cells (8–10).
Secondly  suppress  the  ce l l  d iv i s ion  and
differentiation directly (12). Thirdly, activates
the phagocytic mechanism in Sertoli cells so
tha t  damaged  and  apopto t ic  ce l l s  a re
phagocytosed  (13 ,  14) .  The  an t i -ox idan ts
thus  neu t ra l i ze  the  ox ida t ive  damages  a t
a l l  the  l eve l s  to  t rans form azoospermia
to  o l igospermia .  Improvement  o f  semina l
paramete rs  in  the  f i r s t  v i s i t  ind ica tes
the  overcoming  of  ox ida t ive  s t ress  a t
spermiogenes i s  l eve l .  The  improvements
in  subsequent  v i s i t s  p robably  invo lve
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spermatogonial  cel ls .

In this study nearly 2/3rd of the patients
d id  no t  repor t  for  the  fo l low up  which  i s
beyond the control of any such investigation.
The present observations are not merely by
chance because untreated group did not show
any improvement  in  the seminal  profi le  on
the  v i s i t  a f te r  1  month .  Fur ther ,  in  the
t rea ted  group  the  X 2 ana lys i s  revea led
significant improvement in the sperm count,
mot i l i ty  and morphology (P<0.05) .  We did

not measure the oxidative stress parameters
in  semen.  But  even  in  the  absence  of
these  ind ica tors  the  pa t ien t s  exh ib i ted
improvement, demonstrating the role of anti-
oxidants  in  normal  spermatogenes is .

In  conc lus ion ,  an t i -ox idan ts  improve
seminogram parameters  qua l i t a t ive ly  and
quant i ta t ively of  azoospermic pat ients  with
matura t ion  a r res t .  Fur ther ,  an t i -ox idan t
intervention may be useful in the treatment
of  these  pat ients .
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