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The Evaluation of Total Antioxidant and
Oxidant Response in Seminal Plasma in

Fertile and Infertile Men Using
a Novel Automated Method

AABBSS  TTRRAACCTT  OObb  jjeecc  ttii  vvee::  Oxi da ti ve stress has be en imp li ca ted in the pat ho ge ne sis of ma le in fer ti lity.
In this study, we ai med to me a su re the an ti o xi dant ca pa city in se mi nal plas ma in fer ti le and in-
fer ti le men using a re cently de ve lo ped au to ma ted me a su re ment met hod. MMaa  ttee  rrii  aall  aanndd  MMeett  hhooddss::
The study gro up inc lu ded samp les of 55 ma les from in fer ti le co up les, and 16 he althy vo lun te ers
ser ved as the con trol gro up. All samp les had nor mal sperm pa ra me ters. Se mi nal to tal an ti o xi dant
res pon se (TAR) and to tal oxi dant sta tus (TOS) we re de ter mi ned using co lo ri met ric met hods. Ox-
i da ti ve stress in dex (OSI) was cal cu la ted as [(TOS/TAR) ×100]. Fre e sulphydryl (SH) gro ups of se -
men samp les we re me a su red spec trop ho to met ri cally. RRee  ssuullttss::  Se mi nal TAR was sig ni fi cantly lo wer
and se mi nal TOS, OSI and SH ac ti vi ti es we re sig ni fi cantly hig her in in fer ti le gro up as com pa red
with fer ti le do nors. The re we re po si ti ve cor re la ti ons bet we en TAR and sperm pa ra me ters such as
+4 mo ti lity (r= 0.386, p< 0.01), and morp ho logy (r= 0.383, p< 0.01), whe re as sperm con cen tra ti ons
(r= -0.333, p< 0.01) cor re la ted ne ga ti vely with TAR. In ad di ti on, TOS and OSI were, negatively cor-
related with sperm pa ra me ters such as mo ti lity, +4 mo ti lity and morp ho logy (p< 0.01, for all).
CCoonncc  lluu  ssii  oonn::  In cre a sed oxi dant sta tus and dec re a sed an ti o xi dant res pon se and the cor re la ti on bet -
we en the se pa ra me ters and sperm func ti ons imp li ca ted that oxi da ti ve stress might play an im por -
tant ro le in ma le in fer ti lity. We fo und dec re a sed to tal an ti o xi dant res pon se in in fer ti le pa ti ents
using a simp le, ra pid and re li ab le au to ma ted co lo ri met ric as say, which may su i tab le for use in any
ro u ti ne an dro logy la bo ra tory. 

KKeeyy  WWoorrddss::  In fer ti lity; oxi da ti ve stress; se men

ÖÖZZEETT  AAmmaaçç::  Er kek in fer ti li te si nin pa to ge ne zin de ok si da tif stres de dahil edil mek te dir. Bu ça lış -
ma da, fer til ve in fer til er kek le rin se mi nal sı vı la rın da ki an ti ok si dan ka pa si te yi ye ni ge liş ti ril miş
oto ma tik bir me tot la ölç me yi ve de ğer len me yi amaç la dık. GGee  rreeçç  vvee  YYöönn  tteemm  lleerr::  Ça lış ma gru bu in -
fer til çift ler den 55 er kek has ta yı içe rir ken, sperm pa ra met re le ri nor mal olan 16 sağ lık lı gö nül lü de
kon trol gru bu nu oluş tur du. Se men de ki to tal an ti ok si dan ya nıt (TAR) ve to tal ok si dan du rum (TOS)
ko lo ri met rik yön tem ler le be lir len di. Ok si da tif stres in dek si (OSI); [(TOS/TAR) ×100] şek lin de he -
sap lan dı. Se men ör nek le rin de ki ser best sül fid ril grup la rı spek tro fo to met rik ola rak öl çül dü. BBuull  gguu  --
llaarr::  Er kek in fer ti li te si olan grup ta fer til gö nül lü ler le kar şı laş tı rıl dı ğın da se men de ki TAR an lam lı
de re ce de dü şük, TOS, OSI ve sül fid ril ak ti vi te le ri ise an lam lı de re ce de yük sek ti. TAR ve +4 mo ti -
li te (r= 0.386, p< 0.01) ve mor fo lo ji (r= 0.383, p< 0.01) gi bi sperm pa ra met re le ri ara sın da doğ ru
oran tı; sperm kon san tras yo nu ara sın da ise ters oran tı (r= -0.333, p< 0.01) mev cut tu.  Ay rı ca, TOS
ve OSI ile mo ti li te, +4 mo ti li te ve mor fo lo ji gi bi sperm pa ra met re le ri (p< 0.01, hep si için) ara sın -
da da ters oran tı bu lun du. SSoo  nnuuçç:: Art mış ok si da tif stres, azal mış an ti ok si dan ya nıt ve bu pa ra met -
re ler le sperm fonk si yon la rı ara sın da ki iliş ki gös ter mek te dir ki er kek in fer ti li te sin de ok si da tif stres
önem li rol oy na ya bil mek te dir. Biz in fer til has ta lar da ru tin an dro lo ji la bo ra tu a rın da kul la nı la bi le -
cek ba sit, hız lı ve gü ve ni lir bir oto ma tik ko lo ri met rik tah lil yön te mi ile an ti ok si dan ce vap ta azal -
ma tes pit et tik. 

AAnnaahh  ttaarr  KKee  llii  mmee  lleerr:: Kı sır lık; ok si da tif stres; se men  
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a le gen der has be en con si de red a ma jor
con tri bu tory fac tor to in fer ti lity. Along
with the con ven ti o nal ca u ses for ma le

in fer ti lity such as va ri co ce le, cryptorc hi dism, in-
fec ti ons, obs truc ti ve le si ons, cystic fib ro sis, tra u ma
and tu mors, a new and im por tant ca u se has be en
iden ti fi ed: oxi da ti ve stress (OS) is a re sult of the im-
ba lan ce bet we en re ac ti ve oxy gen spe ci es (ROS) and
an ti o xi dants in the body which can le ad to sperm
da ma ge, de for mity and even tu ally ma le in fer ti lity.1

ROS are es sen ti al to mam ma li an sperm func ti ons
inc lu ding ma tu ra ti on, ca pa ci ta ti on, ac ro so me re ac -
ti on, sperm-oocy te fu si on and the sti mu la ti on of
hyper-ac ti va ted sperm mo ti lity.2,3 On the ot her
hand, ex ces si ve ge ne ra ti on of ROS can im pa ir nor-
mal sperm func ti on by pe ro xi da ti on of un sa tu ra ted
fatty acids in mem bra ne of sper ma to zo a and by
DNA frag men ta ti on.4 Various re cent stu di es ha ve
de mons tra ted that oxi da ti ve stress and oxi da ti ve
da ma ge in cre a sed sig ni fi cantly in sper ma to zo a with
dec li ned mo ti lity and the an ti o xi dant ca pa ci ti es in
the sper ma to zo a and se mi nal plas ma we re lo wer in
ma les who had in fer ti lity.4-7 Con ver sely Si ci li a no
et al. sho wed that non-enz yma tic an ti o xi dant ca-
pa ci ti es of se mi nal plas ma were not al tered the as-
t he no zo os per mic spe ci mens.8

The cel lu lar da ma ge in the se men is the re sult
of an im pro per ba lan ce bet we en ROS ge ne ra ti on
and sca ven ging ac ti vi ti es. The re fo re, nu me ro us an-
ti o xi dants such as vi ta min C, vi ta min E, glu tat hi o -
ne and co enz yme Q10 ha ve pro ven to have
be ne fi ci al ef fects in tre a ting ma le in fer ti lity.9

Me a su re ment of to tal an ti o xi dant res pon se
(TAR) wit hin se men can be con duc ted in a va ri ety
of ways.10 The se inc lu de en han ced che mi lu mi nes -
cen ce’s (ECL) as says, spec trop ho to met ric met hods,
flu o ro met ric met hods and elec troc he mi cal met h-
ods.4 Ho we ver; the re is yet no ac cep ted “gold stan-
dar d” re fe ren ce met hod.11

In this study, we ai med to me a su re both the
le vels of free sulphydryl (SH) gro ups and the TAR
va lu es in se mi nal plas ma from in fer ti le men to eva -
lu a te the ir an ti o xi dant sta tus using a no vel au to -
ma ted met hod.11 As a re cip ro cal me a su re, the TOS
was al so me a su red in the  plas ma samp les of the

same individuals. The per cent ra ti o of the to tal
plas ma pe ro xi de le vel to the plas ma TAR le vel was
re gar ded as the oxi da ti ve stress in dex (OSI).12

MA TE RI AL AND MET HODS

SE LEC TI ON OF SUB JECTS

The study gro up inc lu ded samp les of 55 ma les from
in fer ti le co up les, tre a ted in Iren be IVF cen ter. Six-
te en he althy vo lun te ers ser ved as the con trol gro -
up whe re all samp les had nor mal sperm
pa ra me ters. All men ga ve in for med con sent for
par ti ci pa ting in the study, which had be en ap pro -
ved by the lo cal Et hics Com mit te e (Iz mir Te pe cik
Tra i ning and Re se arch Hos pi tal lo cal Et hic Com-
mit te e: 30.03.2007-67/11). No ne of the pa ti ents had
re ce i ved any me di ca ti on or vi ta min supp le men ta -
ti on. Ins tan ces of le u kocy tos per mi a and vis co us se -
men samp les we re exc lu ded from this study. 

SE MEN COL LEC TI ON AND PRE PA RA TI ON

Se men spe ci mens we re col lec ted by mas tur ba ti on
af ter 48 to 72 ho urs of se xu al abs ti nen ce. The spe -
ci mens un der went comp le te li qu e fac ti on at 37oC
for 20 mi nu tes. All se men samp les we re co un ted in
a Mack ler co un ting cham ber (Se fi Me di cal Ins tru -
ments, Re ho vot, Is ra el). The samp les we re clas si fi -
ed ac cor ding to the cri te ri a of the World He alth
Or ga ni za ti on La bo ra tory Ma nu el, 4th edi ti on.13

The mo ti lity of sperm has be en clas si fi ed as +1, +2,
+3, and +4 mo ti le. Morp ho logy sme ars we re sco red
by using Kru ger’s strict cri te ri a.14 All samp les we re
cen tri fu ged at 1000 × g for 10 mi nu tes. Cle ar se mi -
nal plas ma we re sto red at -80°C un til the analy sis
and trans fer red to Har ran Uni ver sity with the dry
ice. All the ex pe ri men tal stu di es we re con duc ted
in the next day in Har ran Uni ver sity Fa culty of
Me di ci ne, De part ment of Cli ni cal Bi oc he mistry la -
bo ra to ri es.

ME A SU RE MENT OF THE TO TAL AN TI O XI DANT 
RES PON SE OF SE MI NAL PLAS MA

The to tal an ti o xi dant sta tus of the se mi nal plas ma
was me a su red using a no vel au to ma ted co lo ri met -
ric met hod for the TAR de ve lo ped by Erel.15 The
met hod was app li ed to an au to ma ted analy zer (Ab-
bott, Il li no is, USA). In this met hod, the hydroxyl
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ra di cal, the most po tent bi o lo gi cal ra di cal, is pro-
du ced by Fen ton re ac ti on and it re acts with the co -
lor less subs tra te O-di a ni si di ne to pro du ce the
di a nisyl ra di cal, which is bright yel lo wish-brown
in co lor. Upon the ad di ti on of a plas ma samp le, the
oxi da ti ve re ac ti ons ini ti a ted by the hydroxyl ra di -
cals pre sent in the re ac ti on mix a re sup pres sed by
the an ti o xi dant com po nents of the se mi nal plas ma,
pre ven ting the co lor chan ge and the reby pro vi ding
an ef fec ti ve me a su re of the to tal an ti o xi dant ca pa -
city of the se mi nal plas ma. The as say re sults we re
ex pres sed as mmol Tro lox eq./L. The as say has got
ex cel lent pre ci si on va lu es, wit hin and bet we en
pre ci si on va lu es were lo wer than 3%.16

ME A SU RE MENT OF THE TO TAL OXI DA TI ON STA TUS OF
SE MI NAL PLAS MA (THE TO TAL SE MI NAL PLAS MA 
PE RO XI DE CON CEN TRA TI ON) 

The to tal oxi dant sta tus of the plas ma was me a su -
red using a no vel au to ma ted co lo ri met ric met hod
for TOS de ve lo ped by Erel.17 The met hod was ap-
p li ed to an au to ma ted analy zer (Ab bott, Il li no is,
USA). In this met hod oxi dants pre sent in the sam-
p le oxi di ze the fer ro us ion-o-di a ni si di ne comp lex
to fer ric ion. The oxi da ti on re ac ti on is en han ced by
glyce rol mo le cu les, which are abun dantly pre sent
in the re ac ti on me di um. The fer ric ion ma kes a co l-
o red comp lex with xyle nol oran ge in an aci dic me -
di um. The co lor in ten sity, which can be me a su red
spec trop ho to met ri cally, is re la ted to the to tal amo -
unt of oxi dant mo le cu les pre sent in the samp le. The
as say was ca lib ra ted with hydro gen pe ro xi de and
the re sults we re ex pres sed in terms of mic ro mo lar
hydro gen pe ro xi de equ i va lent per li ter (μmol H2O2
Eq/L). The no vel as say is li ne ar up to 200 µmol
H2O2 Equ iv./L and its pre ci si on va lu e is lo wer than
3%. The lo wer de tec ti on li mit is 1.13 mic ro mol
H2O2 Equ iv./L.16

ME A SU RE MENT OF FRE E SULPHYDRYL GRO UPS OF 
SE MI NAL PLAS MA 

Fre e sulphydryl gro ups of se men samp les we re de-
ter mi ned using the Ell man met hod18 mo di fi ed by
Hu et al.19 One ml of buf fer con ta i ning 0.1 M Tris,
10 mM ED TA, pH 8.2, and 50 µl se mi nal plas ma
we re ad ded to cu vet tes, fol lo wed by 50 µl 10mM
DTNB in met ha nol. Blanks we re run for each sam-

p le as a test, but the re was no DTNB in the met ha -
nol. Fol lo wing in cu ba ti on at ro om tem pe ra tu re for
15 min, ab sor ban ce of samp le was re ad at 412 nm
on a Ce cil 3000 spec trop ho to me ter. Samp le and re -
a gent blanks we re sub trac ted. The con cen tra ti on
of  SH was cal cu la ted using re du ced glu tat hi o ne as
SH gro up stan dard and the re sults we re ex pres sed
as mil li mo lars (mmol/mL).

CAL CU LA TI ON OF OXI DA TI VE STRESS INDEX OF 
SE MI NAL PLAS MA

The per cent ra ti o of the to tal oxi da ti on sta tus le vel
to the to tal an ti o xi dant res pon se was ac cep ted as
the OSI, an in di ca tor of the deg re e of oxi da ti ve
stress.12 OSI va lu e was cal cu la ted with the for mu la
be low; 

OSI= [(TOS, µmol H2O2 equ i va lent/L)/(TAR,
µmol Tro lox equ i va lent/L)] X100 

For a de ta i led un ders tan ding of me a su re ments,
re a ders sho uld refer to Erel’s ar tic les.15,17

STA TIS TI CAL ANALY SIS

Dif fe ren ces bet we en con trol and ma le in fer ti lity
gro ups we re as ses sed by using Mann Whit ney U
test and co ef fi ci ents of cor re la ti on we re cal cu la ted
using Spe ar man’s cor re la ti on analy sis. All hypot -
he sis tests we re two-ta i led with sta tis ti cal sig ni fi -
can ce set at p< 0.05. The da ta we re ex pres sed as the
me di an (min-max). Sta tis ti cal com pu ta ti ons we re
cal cu la ted using SPSS 11.0 for Win dows soft wa re
(SPSS Inc, Chi ca go,IL, USA).

RE SULTS
De mog rap hic da ta, se men cha rac te ris tics, se mi nal
TAR, TOS, OSI, and SH ac ti vi ti es in in fer ti le ma les
and fer ti le do nors a re sum ma ri zed in Tab le 1. The -
re was no sig ni fi cant dif fe ren ce in terms of age be-
t we en the gro ups. Se mi nal TAR was sig ni fi cantly
lo wer and se mi nal TOS, OSI and SH ac ti vi ti es we -
re sig ni fi cantly hig her in ma le fac tor in fer ti lity gro -
up as com pa red with fer ti le do nors (Tab le 1).

The re la ti ons hip bet we en se mi nal TAR, TOS,
OSI, and SH ac ti vi ti es and se men pa ra me ters in the
whole gro up (n= 71) a re shown in Tab le 2. The re
we re po si ti ve cor re la ti ons bet we en TAR and
sperm pa ra me ters such as +4 mo ti lity and morp -
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ho logy (p< 0.01, for all) whe re as sperm con cen tra -
ti ons cor re la ted ne ga ti vely with TAR. In ad di ti on,
the re we re ne ga ti ve cor re la ti ons bet we en TOS and
OSI with sperm pa ra me ters such as mo ti lity, +4
mo ti lity, and morp ho logy (p< 0.01, for all) in the
study. 

DIS CUS SI ON
Ma le fac tor in fer ti lity ac co unts for 30% to 50% of
all in fer ti le co up les se e king for in fer ti lity ma na ge -
ment.20 Eva lu a ti on of ma le gen der in fer ti lity is be-
co ming mo re im por tant and in for ma ti ve as new
di ag nos tic tech ni qu es and the ra pe u tic op ti ons be-
co me ava i lab le.1,7 

Evi den ce now sug gests that ROS-me di a ted da -
ma ge to sperm is a sig ni fi cant con tri bu ting pat ho -
logy in 30-80% of in fer tile pa ti ents.10 Oxi da ti ve
stress is a con di ti on that is as so ci a ted with an im ba -
lan ce bet we en the pro duc ti on and re mo val of ROS

and fre e ra di cals.1,3,7 All cel lu lar com po nents inc -
lu ding li pids, pro te ins, nuc le ic acids, and su gars are
po ten ti al tar gets of ROS.1 Sperm mem bra nes are
vul ne rab le to this type of da ma ge as they con ta in
lar ge amo unts of un sa tu ra ted fatty acids.10 ROS-in -
du ced pe ro xi da ti on of the sperm mem bra ne ha ve
be en cor re la ted with sperm dysfunc ti ons thro ugh
dif fe rent mec ha nism that inc lu de li pid pe ro xi da ti -
on of plas ma mem bra ne and im pa ir ment of sperm
me ta bo lism, mo ti lity, and fer ti li zing ca pa city.21

To tal se mi nal plas ma an ti o xi dants constiture the
most pro tec ti ve de fen si ve mec ha nism ava i lab le to
sper ma to zo a aga inst ROS. 

Low se mi nal to tal an ti o xi dant ca pa city has be -
en shown to be re la ted to ma le in fer ti lity.4,5,20,22,23

In our study, se mi nal TAR was sig ni fi cantly
lo wer and se mi nal TOS and SH ac ti vi ti es we re sig-
ni fi cantly hig her in in fer ti le pa ti ent gro up as com-
pa red with con trol gro up (Tab le 1).
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Fertil donors (n= 16 ) Infertile donors (n= 55) P

Age (years) 34.00 (21-43) 32.00(24-61) 0.715

Semen parameters

Concentrations (×106/mL) 42.56 (22-100) 23.80 (1-88) 0.039

Motility (% motile sperm) 55 (44-70) 36 (0-49) <0.001

Morphology (Kruger’s criteria % normal sperm) 16.50 (6-25) 6.00 (0-10) <0.001

+4 Motility (% bir tık motile sperm) 25 (12-30) 9 (0-15) <0.001

TAR (mmol Trolox eq. /L) 10.96 (1.59-11.00) 4.72 (0.36-10.98) <0.001

TOS (µmol H2O2 eq./L) 185(14-704) 721(13-1036) <0.001

OSI (AU) 0.169 (0.1-4.43) 1.54 (0.1-19.50) 0.003

SH (mmol/L) 13.80(2.40-45.00) 20.40(0.10-42.60) 0.005

TABLE 1: Demographics, semen characteristics, seminal oxidative and antioxidative parameters of infertile and 
fertile donors.

Values are medians (min-max). 

Semen Parameters TAR (mmol Trolox eq. /L) TOS (µmol H2O2eq./L) OSI (AU) SH (mmol/L)

Concentrations (×106/mL) r= -0.333 p= 0.837 r= 0.315 p= 0.250

p= 0.005 p= 0.007

Motility (% bir tık motile sperm) p= 0.107 r= -0.320 r= -0.235 p= 0.101

p= 0.006 p= 0.048

Morphology (Kruger’s criteria % normal sperm) r= 0.383 r= -0.432 r= -0.412 p= 0.342

p= 0.001 p< 0.001 p< 0.001

+4  Motility (% bir tık  motile sperm) r= 0.386 r= -0.418 r= -0.408 p= 0.074

p= 0.001 p< 0.001 p< 0.001

TABLE 2: Correlations between sperm parameters and seminal TAR, TOS, OSI and SH in the wholel group (n= 71).

Values are Spearman’s correlation coefficients (r). 



Our fin dings con firm the re sults of Ko ca et al.,
Fin ge ro va et al., and Mah fo uz et al. abo ut TAR ac-
ti vity in in fer ti le men.4,5,20 Ko ca et al. eva lu a ted
TAR in in fer ti le ast he no zo os per mic and ast he no -
te ra to zo os per mic men and compared them with
nor mo zo os per mic fer ti le men.5 The ir study sho wed
that ast he no zo os per mic and ast he no te ra to zo os per -
mic ma les ha ve sig ni fi cantly lo wer TAR va lu e than
the con trol gro up. Fin ge ro va et al. fo und that the
se mi nal plas ma TAR values in the ma les from in-
fer ti le co up les we re sig ni fi cantly lo wer than  the
con trol gro up. In ad di ti on, they fo und the hig hest
sperm ROS pro duc ti ons in the samp les of 5 in fer ti -
le ma les.4 This fact may be a ref lec ti on of the re cip-
ro cal re la ti ons hip bet we en the two ex tre mes of the
oxi do-re duc ti ve ba lan ce in the se mi nal plas ma.

In our study the cor re la ti ons bet we en TAR
and sperm pa ra me ters such as +4 mo ti lity (r= 0.386,
p< 0.05) and morp ho logy (r= 0.383, p< 0.05) we re
po si ti ve (Tab le 2). 

Khos row bey gi et al. exa mi ned the po si ti ve cor-
re la ti on bet we en to tal an ti o xi dant ca pa city (TAC)
and sperm mo ti lity and morp ho logy in ast he no zo -
os per mic, ast he no te ra to zo os per mic and oli go ast he -
no te ra to zo os per mic ma les.6 Ko ca et al.’s  study
sho wed that TAC cor re la ted po si ti vely with sperm
mo ti lity.5 Con ver sely Si ci li a no et al. sho wed that in
se men with nor mal vis co sity le vels of ca ta la se, SOD,
and TAR were not different in ast he no zo os per mic
spe ci mens com pa red with nor mo zo os per mic men.8

Dif fe rent fin dings from dif fe rent stu di es co uld
be related to exis ten ce of dif fe rent mo ti lity gra des
of sperm. We fo und po si ti ve cor re la ti on only bet -
we en TAR and +4 mo ti lity.

SH gro ups in se mi nal plas ma are the most cri t-
i cal tar gets for fre e ra di cal at tacks.24 In our study,
se mi nal SH ac ti vi ti es we re sig ni fi cantly hig her in
in fer ti le pa ti ents. Our fin dings con firm the results
of Zi ni et al.25 however con tra dict the re sults of Ka -
o et al.,7 Al kan et al.,26 and Ebisch et al.27 Zi ni et al.
de mons tra ted that sperm SH con tent cor re la ted po -
si ti vely with sperm DNA de na tu ra ti on and there
were sig ni fi cantly hig her le vels of sperm DNA de-
na tu ra ti on and SH con tent the re we re in in fer ti le
men.25 Ka o et al. sho wed that sperm with hig her

le vels of oxi da ti ve da ma ge had lo wer amo unt of
thi ols in se mi nal plas ma.7 Al kan et al. re por ted that
se mi nal plas ma SH gro ups in in fer ti le pa ti ents we -
re sig ni fi cantly lo wer thantho se in the con trol gro -
ups.26 Ebisch et al. fo und no sig ni fi cant dif fe ren ce
in SH gro ups of se mi nal plas ma bet we en fer ti le and
in fer ti le ma les.27 Si mi lar to our re sults, Le wis et al.
ob ser ved sig ni fi cantly hig her thi ol con cen tra ti ons
in sper ma to zo a of ast he no zo os per mic men.28 Ac-
cor ding to the ir exp la na ti on, this may be du e to the
con tri bu ti on of ROS pro du ced by sper ma to zo a in
this gro up le a ding to the up-re gu la ti on of thi ol syn-
the sis in or der to pro tect the sper ma to zo a from ox-
i da ti ve da ma ge. The se aut hors spe cu la te that the
high thi ol con cen tra ti ons ca u sed re du ced mo ti lity
in the se sper ma to zo a be ca u se of a dec re a se in di -
sulp hi de bon ding du ring sperm ma tu ra ti on in the
epi didy mis. 

Use of an ti o xi dants is not ro u ti ne in cli ni cal
prac ti ce.1 Nu me ro us an ti o xi dants such as vi ta min
C, vi ta min E, glu tat hi o ne, se le ni um and co enz yme
Q10 ha ve pro ven be ne fi ci al ef fects in tre a ting ma -
le in fer ti lity.9,29,30 Ne vert he less so me stu di es fa i led
to de mons tra te the sa me be ne fit.31-33 Stu di es suf fer
from lack of pla ce bo-con trol led, do ub le-blind de-
sign.34,35 In ad di ti on, in ves ti ga tors de sign stu di es on
men in whom oxi da ti ve stress is not imp li ca ted as
an in fer ti lity fac tor.32,33 Ro u tine use of TAR eva lu -
a ti on in an dro logy la bo ra tory may cla rify the se
con tra dic ted re sults.

The exis ting met hods for the me a su re ment of
TAR are en han ced che mi lu mi nes cen ce (ECL) as-
says, spec trop ho to met ric met hods such as the fer-
ric re du cing abi lity (FRAP) as say, CUP RAC as say
or met hods ba sed on the for ma ti on of the ABTS+

ra di cal, flu o ro met ric met hods such as the oxy gen
ra di cal ab sor ban ce ca pa city (ORAC) as say, elec tro-
c he mi cal met hods li ke co u lo metry, vol tam metry
or elec tron spin re so nan ce (ESR) as say.2,4

The ECL as say is the most com monly used
met hod for me a su ring TAC in se mi nal flu id.36 The
me a su re ment of TAC by ECL as say met hod ge ne -
rally ta kes ap pro xi ma tely 40 to 45 mi nu tes; ORAC
as say for me a su ring TAC has a sig ni fi cantly less re -
a gent cost, it re qu i res a flu o res cen ce de tec tor and
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ta kes mo re than 70 mi nu tes lon ger to comp le te
than the co lo ri met ric as say.37 Alt ho ugh the cost of
re a gents for the ECL as say (buf fers, sig nal re a gent,
pe ro xi da se re a gent) is com pa rab le to the cost of a
co lo ri met ric as say kit, the pri ce of an ave ra ge lu-
mi no me ter with ki ne tic set ting ave ra ges $30.000
com pa red with $6000 for a simp le spec trop ho to -
me ter.36 The FRAP as say is simp le and inex pen si ve,
however do es not me a su re the SH-gro up-con ta i -
ning an ti o xi dants.37

On the other had, the re is yet no ac cep ted,
“gold stan dard’’ re fe ren ce met hod, but the no vel
as say re por ted by Erel has se ve ral ad van ta ges. It is
simp le, inex pen si ve, ra pid and can ea sily be fully
au to ma ted. Ac cu ra te me a su re ments of the to tal se -
mi nal plas ma an ti o xi dant res pon se can be ob ta i ned
in only 10 mi nu tes.15

We me a su red to tal oxi dant le vels in se mi nal
plas ma in our study with the co lo ri met ric met hod
that was de ve lo ped by Erel.17 This tech ni qu e has
many ad van ta ges. Va ri o us ot her met hods that ha -
ve be en de ve lo ped for me a su ring TOS had no ac-

cep ted re fe ren ce met hod. In ad di ti on, this met hod
has a fi nal de ci si on con cer ning the stan dar di za ti -
ons, the terms and the units.17 Mo re o ver, the flu o -
res cen ce, che mi lu mi nes cen ce and ESR met hods
ne ed sop his ti ca ted tech ni qu es and, in most ro u ti ne
an dro logy la bo ra to ri es, the se im pro ved systems are
not ava i lab le.

In this study, we ai med to me a su re the TAR
va lu es in se mi nal plas ma from in fer ti le men to eva -
lu a te the ir an ti o xi dant sta tus using a no vel au to -
ma ted met hod.11

In conc lu si on, de tec ting se mi nal plas ma TAR
le vels in an dro logy la bo ra tor, as a ro u ti ne and ra pid
test may be use ful in the ma na ge ment of in fer ti -
lity.
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