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rectile dysfunction (ED) is defined as the inability to achieve and ma-
intain an erection sufficient to permit satisfactory sexual intercour-
se,1 and is a frequent chronic disorder increasing with age. In a

community-based random sample observational study,2 the total prevalen-
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AABBSS  TTRRAACCTT  OObb  jjeecc  ttii  vvee:: Re cent stu di es sug gest that an gi o ten sin II and nit ric oxi de (NO) may mo d-
u la te pe ni le smo oth musc le to ne and con trac ti lity. Be ca u se ge noty pes of the an gi o ten sin con ver ting
enz yme (ACE) and en dot he li al nit ric oxi de syntha se (eNOS) poly morp hisms ha ve be en as so ci a ted
with di sor ders in the vas cu lar system, in this study, we in ves ti ga ted an as so ci a ti on bet we en the
ACE I/D and eNOS G894T ge ne poly morp hisms and erec ti le dysfunc ti on (ED). MMaa  ttee  rrii  aall  aanndd  MMeett  --
hhooddss:: A to tal of 44 pa ti ents and 45 con trol sub jects we re inc lu ded in the study. Di ag no sis of erec ti -
le dysfunc ti on (< 26) was pro vi ded by In ter na ti o nal In dex of Erec ti le Func ti on (II EF). The ACE I/D
ve eNOS G894T ge ne poly morp hisms we re ge noty ped using PCR and RFLP. RRee  ssuullttss:: No sig ni fi cant
ca se-con trol dif fe ren ce was ob ser ved for the ACE I/D and eNOS G894T ge ne poly morp hisms eit -
her by ge noty pe or al le le fre qu en ci es [(ACE I/D-X2= 0.930 p= 0.628) and eNOS 894 G/T-X2= 2.114 p
= 0.348)]. In addition, the re was no sig ni fi cant dif fe ren ce bet we en ACE I/D (X2= 3.174 p= 0.787) and
eNOS G894T (X2= 4.320 p= 0.633) and II EF sco res among the pa ti ent gro up. CCoonncc  lluu  ssii  oonn:: In this
study, no as so ci a ti on was fo und bet we en ACE I/D and eNOS G894T ge ne poly morp hisms and erec-
ti le dysfunc ti on in the Tur kish po pu la ti on stu di ed.

KKeeyy  WWoorrddss::  Erec ti le dysfunc ti on; poly morp hism, angiotensin-converting enzyme

ÖÖZZEETT  AAmmaaçç:: Ya pı lan ça lış ma lar da nit rik ok sit (NO) ve an ji yo ten sin II'nin pe nil düz kas la rın to nüs
ve kon trak ti li te si ni et ki le ye bil di ği ile ri sü rül mek te dir. An ji yo ten sin dö nüş tü rü cü en zim (ACE-ADE)
ve en do te li yal nit rik ok sit sen taz (eNOS) gen po li mor fizm le ri da mar has ta lık la rı ile iliş ki li ol duk la -
rın dan, bu ça lış ma da, erek til dis fonk si yon ile eNOS 894 G/T (Glu298Asp) ve ACE I/D gen po li mor -
fizm le ri ara sın da ki iliş ki nin in ce le me si amaç lan mış tır. GGeerreeçç  vvee  YYöönn  tteemmlleerr:: Ça lış ma ya erek til
dis fonk si yo nu (ED) olan 44 has ta ile 45 sağ lık lı kon trol gru bu alın dı. ED ta nı sı (< 26), Ulus la ra ra sı
Erek til Fonk si yon İndek si ne (II EF) gö re de ğer len di ril di. Has ta ve kon trol gru bun da ACE I/D ve eNOS
894 G/T gen po li mor fizm le ri, po li me raz zin cir re ak si yo nu ve kı sıt la yı cı en zim ke si mi yön tem le ri ile
sap tan dı. BBuull  gguu  llaarr: ACE I/D ve eNOS 894 G/T gen po li mor fizm le rin de has ta ve kon trol grup la rın da
ge no tip ve alel fre kan sı açı sın dan an lam lı bir fark göz len me di [(ACE I/D-X2= 0.930 p= 0.628) ve eNOS
894 G/T-X2= 2.114 p = 0.348)]. Has ta gru bu içe ri sin de de, II EF skor la rı ve ACE I/D (X2= 3.174 p= 0.787)
ve eNOS 894 G/T (X2= 4.320 p= 0.633) po li mor fizm le ri açı sın dan an lam lı bir fark bu lun ma dı. SSoo  --
nnuuçç:: Bu ça lış ma da, ça lı şı lan Türk po pü las yo nun da ACE I/D ve eNOS 894 G/T gen po li mor fizm le ri
ile ED ara sın da her han gi bir iliş ki ol ma dı ğı sap tan mış tır.

AAnnaahh  ttaarr  KKee  llii  mmee  lleerr:: Sert leş me bo zuk lu ğu; çok bi çim li lik, angiotensin-converting enzim
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ce of mi ni mal to se ve re ED was fo und as 52%, and
the age-ad jus ted ove rall pre va len ce of ED in Tur -
key was fo und as 69.2%.3

Nor mal erec ti le func ti on is a h e mody na mic
pro cess, it re qu i res suc cess ful in teg ra ti on of many
dif fe rent body systems, inc lu ding vas cu lar, mus cu -
los ke le tal, and ne u ro lo gic systems. The at ta in ment
and ma in te nan ce of a firm erec ti on re qu i res go od
ar te ri al inf low of blo od as well as ef fi ci ent trap ping
of ve no us outf low and co or di na ti on of cor po ral
smo oth musc les.4,5 An gi o ten sin con ver ting enz yme
(ACE) and nit ric oxi de (NO) are known to play a
ro le in the re gu la ti on of pe ni le va so mo tor to ne.6,7

NO is de ri ved from L-ar gi ni ne and mo le cu lar oxy-
gen, a re ac ti on that is ca taly zed by NO syntha se
(NOS). Thre e ma jor NOS iso forms are re cog ni zed:
Ca+2-de pen dent cons ti tu ti ve ne u ro nal (nNOS) and
en dot he li al (eNOS) forms, and a Ca+2-in de pen dent
in du cib le (iNOS) form.8 NO is an im por tant va so -
ac ti ve mo le cu le and a ne u rot rans mit ter es sen ti al
for re la xa ti on of smo oth musc le cells of the cor pus
ca ver no sum, and it has im por tant imp li ca ti ons for
at he ro ge ne sis.9 The ne u ro nal nit ric oxi de syntha se
(nNOS) pro du ces NO in ca ver no us ner ves af ter pa -
rasy mpat he tic ac ti va ti on.10 Azad zo i et al.11 sug ges -
ted that iNOS do mi na ted the erec ti le tis su e un der
isc he mic/hypo xic con di ti ons, and in cre a sed iNOS
le vels in vas cu lar tis su es might downre gu la te eNOS
and thus in hi bit NO pro duc ti on and smo oth mus-
c le re la xa ti on. Sef tel et al.12 fo und that in cre a sed
iNOS le vel in di a be tic erec ti le tis su e was as so ci a -
ted with mar ked downre gu la ti on of eNOS. Anot -
her study sho wed that aging is ac com pa ni ed.13 It is
spe cu la ted that iNOS played a ro le in the pat hoph -
ysi o logy of ED.

ACE pro mo tes synthe sis of an gi o ten sin II and
deg ra des brady ki nin; the re fo re, its up re gu la ti on
may dec re a se NO ac ti vity by re du cing brady ki nin-
me di a ted re le a se of NO and en han cing an gi o ten sin
II-me di a ted su pe ro xi de ani on ge ne ra ti on. In such a
way, in cre a sed ACE ac ti vity may con tri bu te to im-
pa ir ment in erec ti le func ti on.14

Erec ti le dysfunc ti on and car di o vas cu lar di se a -
se sha re the sa me risk fac tors such as hyper ten si -
on, di a be tes mel li tus, hyperc ho les te ro le mi a and

smo king.15,16 Ar te ri al in suf fi ci ency se con dary to at -
he rosc le ro sis, smo king, and tra u ma ha ve be en
shown as an im por tant ca u ses of ED.17 The clo se re-
la ti ons hip bet we en pat ho ge ne tic mec ha nisms in
ED and car di o vas cu lar di sor ders ma kes an investi-
gation for com mon ge ne tic fac tors inf lu en cing both
di sor ders fe a sib le.

The ge ne that en co des eNOS is lo ca ted on
chro mo so me 7q35 - 36 and con sists of 26 exons
with a to tal si ze of 21 ki lo ba ses.18 The eNOS ge ne is
ex pres si o nally and func ti o nally re gu la ted thro ugh
mul tip le re gu la tory steps.19,20 Se ve ral poly morp -
hisms of this ge ne ha ve be en iden ti fi ed. Among
them, the va ri ab le num ber of tan dem re pe at poly-
morp hism lo ca ted in in tron 4 of eNOS (eNOS4b/a
poly morp hism) was re por ted to be sig ni fi cantly as-
so ci a ted with de ve lop ment of car di o vas cu lar di se -
a ses, and as a smo king-de pen dent risk for co ro nary
ar tery di se a se21 and A T-786C va ri ant in the pro-
mo ter re gi on of the eNOS ge ne that re du ces trans -
crip ti on of the ge ne is as so ci a ted with co ro nary
spas tic an gi na and myo car di al in farc ti on,22 and
Glu298Asp poly morp hism (G894T) in exon 7 was
re por ted to be as so ci a ted with es sen ti al hyper ten -
si on,23 acu te myo car di al in farc ti on (MI)24,25 co ro -
nary ar tery spasm27 and co ro nary ar tery di sa e se.27

The Glu - 298Asp mu ta ti on re sults in an ami no acid
chan ge. This poly morp hism is of par ti cu lar in te rest
be ca u se this con ser va ti ve ami no acid subs ti tu ti on
wit hin the oxy ge na se do ma in of eNOS may inf lu -
en ce eNOS func ti on. In addition, Veld man et. al.,28

re por ted that the Glu298Asp poly morp hism was
as so ci a ted with re du ced ba sal NO pro duc ti on, the -
re fo re it se ems to be func ti o nally re le vant.

The hu man ACE ge ne is fo und on chro mo so -
me 17 and a poly morp hism con sis ting of the pre s-
en ce (In ser ti on, I al le le) or the ab sen ce (De le ti on,
D al le le) of a 287 - ba se pa ir (bp) frag ment, has be -
en iden ti fi ed.29 The re are thre e ge noty pes in this
poly morp hism: DD and II  ho mozy go tes, and ID
he te rozy go te. The II ge noty pe is as so ci a ted with lo -
wer tis su e and plas ma le vels of ACE, whe re as the
DD ge noty pe is as so ci a ted with hig her ACE le v-
els.30 The D-al le le of this poly morp hism has be en
as so ci a ted with myo car di al in farc ti on and left ven-
tri cu lar dysfunc ti on.31,32
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Since ge noty pes of the ACE and eNOS poly-
morp hisms ha ve be en as so ci a ted with di sor ders in
the vas cu lar system in which blo od flow re gu la ti -
on is com pa rab le to that in the cor po ra ca ver no sa,
we in ves ti ga ted the pos sib le cor re la ti ons among
ACE I/D and eNOS G894T ge ne poly morp hisms
and ED in a Tur kish po pu la ti on.

MA TE RI AL AND MET HODS
ACE I/D ve eNOS G894T ge ne poly morp hisms we -
re analy zed in 44 un re la ted Tur kish pa ti ents with
a di ag no sis of erec ti le dysfunc ti on who we re ad-
mit ted to the De part ment of Uro logy in Ce lal Ba -
yar Uni ver sity Hos pi tal, Ma ni sa. Forty fi ve he althy
con trols we re ran domly rec ru i ted from the sa me
are as with the ot her ca ses. Men in the or ga nic
erec ti le dysfunc ti on gro up we re aged between 24-
75 ye ars (me an 56 ± 12 ye ars), and between 29-73
ye ars (me an 53 ± 7 ye ars) in the con trol gro up. All
of them had an ac ti ve se xu al li fe with a re gu lar
part ner for ≥ 6 months be fo re the be gin ning of the
study. Pa ti ents we re eva lu a ted by ge ne ral me di cal
and fa mily his tory, se xu al his tory, physi cal and la -
bo ra tory exa mi na ti ons. To eva lu a te the pri mary
or ga nic erec ti le dysfunc ti on, the pa ti ents with di s-
e a ses such as di a be tes mel li tus, hyper ten si on, hy-
per li pi de mi a, can cer, myo car di al in farc ti on,
ana to mi cal pe ni le ab nor ma lity af ter spi nal cord in-
jury and ra di cal pros ta tec tomy and any me di cal
psychi at ric or subs tan ce abu se di sor ders we re ex-
c lu ded. All of the se men comp le ted the fi ve-item
ver si on of the In ter na ti o nal In dex of Erec ti le
Func ti on (II EF-5) to con firm the di ag no sis of ED
and eva lu a te the se ve rity ac cor ding to the to tal II -
EF-5 sco re. Tho se with a sco re lo wer than 26 we -
re con si de red to ha ve ED. The sco res 22-25 we re
clas si fi ed as mild, 11-21 as mo de ra te, and 1-10 as
se ve re ED. The study was ap pro ved by the Et hics
Com mit te e of the Ce lal Ba yar Uni ver sity Hos pi tal,
and all sub jects ga ve their writ ten in for med con-
sent. 

MO LE CU LAR ANALY SIS

Ge no mic DNA was ex trac ted from 200 µl of ED -
TA-an ti co a gu la ted pe rip he ral blo od le u cocy tes
using the QU I Amp Blo od Kit (QI A GEN, On ta ri a

Ca na da). eNOS ge noty ping for the Glu298Asp mu-
ta ti on was per for med as des cri bed by Hin go ra ni et
al.27 The pri mers used we re 5´-CAT GAGGC -
TCAGCC CCA GA AC-3´ (for ward) and 5´-AGT -
CA ATCCCTTT GGTGCTCAC-3´ (re ver se).27 DNA
was amp li fi ed for 30 cycles, each cycle com pri sing
de na tu ra ti on at 95 oC for 1 mi nu te, an ne a ling at 60
oC for 1 mi nu te, ex ten ti on at 70 oC for 1 mi nu te
with fi nal ex ten ti on ti me of 5 mi nu tes at 70°C. The
ini ti al de na tu ra ti on sta ge was car ri ed out at 95oC
for 5 mi nu tes. PCR pro ducts we re di ges ted with
the res tric ti on enz yme (Mbo I) at 37 oC for 16 ho -
urs. In the pre sen ce of T at nuc le o ti de 894 which
cor res ponded to Asp 298, the 206 ba se pa ir (bp)
PCR pro duct was cle a ved in to two frag ments of
119 and 87 bp. The PCR pro ducts were se pa ra ted
on 2.5% aga ro se gel and iden ti fi ed by et hi di um-
bro mi de sta i ning. 

The ACE I/D poly morp hism was car ri ed out
by poly me ra se cha in re ac ti on (PCR) in a fi nal vo l-
u me of 15 µl con ta i ning 200 µM dNTP mix, 1.5 mM
MgCl2, 1x Buf fer, 1 unit of Amp li Taq poly me ra se
(PE Applied Biosystems) and 10 pmol of each
primer. The primers used to encompass the poly-
morphic region of the ACE were 5’-CTGGAGAC-
CACTCCCATCCTTTCT-3’ and 5’ -ATGTGGCCAT
CACATTCGTCAGAT-3’.29 DNA was amplified for
35 cycles, each cycle comprising denaturation at
94oC for 30 sec, annealing at 50oC for 30 sec, ex-
tention at 72oC for 1 min with final extention time
of 7 min. The initial denaturation stage was carried
out at 95oC for 5 min. The PCR products were sep-
arated on 2.5% agarose gel and identified by ethid-
ium-bromide staining. Each DD genotype was
confirmed through a second PCR with primers spe-
cific for the insertion sequence.33

Statistical analysis 

Variables are presented as means ± standart devia-
tion (SD). P-value of 0.05 or less was considered as
statisticaly significant. The frequency of alleles and
genotypes in the patient subgroups and normal
controls were compared using X2 test. Statistical
analysis was carried out with SPSS for Windows
version 11.0 sta tis ti cal soft wa re (SPSS Inc., Chi ca -
go, IL, USA).



RE SULTS
In the study po pu la ti on, in the pa ti ents and con trol
gro ups, me an ages we re 56.18 ± 12.14 ye ars, and
53.21 ± 7.8 ye ars, res pec ti vely; 43.2% of the pa ti ent
gro up we re smo kers. Dis tri bu ti on of ge noty pe and
al le le fre qu en ci es we re si mi lar in erec ti le dysfunc -
ti on and con trol gro up [ACE I/D (II: 15.9%, ID:
54.5%, DD: 29.6%, in pa ti ent gro up; II: 22.2%, ID:
55.5%, DD: 22.3%, in con trol gro up, X2= 0.930 p=
0.628) and eNOS G894T (GG: 52.3%, GT: 38.6%,
TT: 9.1%, in pa ti ent gro up; GG: 66.6%, GT: 28.9%,
TT: 4.5%, in con trol gro up, X2= 2.114 p= 0.348)]
(Tab le 1). In the eva lu a ti on of II EF, 47.7% of the pa-
ti ent gro up had se ve re ED, 38.6% had mo de ra te ED,
and 13.7% had mild ED. The po pu la ti ons we re in
Hardy We in berg equ i lib ri um. The re was no sig ni -
fi cant dif fe ren ce bet we en ACE I/D (X2= 3.174 p=
0.787) and eNOS G894T (X2= 4.320 p = 0.633) and
II EF sco res in the pa ti ent gro up (Table 2).

DIS CUS SI ON
In this study, our re sults fa i led to show a sig ni fi -
cant cor re la ti on bet we en ED and ACE I/D and
eNOS G894T ge ne poly morp hisms in a Tur kish po -
pu la ti on.

To da te, the re ha ve be en few stu di es on ACE
and eNOS ge ne poly morp hisms in ED. ACE may
be in vol ved in the pat ho ge ne sis of erec ti le dysfunc -
ti on be ca u se the ac ti va ti on of an gi o ten sin I to an-

gi o ten sin II re sults in con trac ti on of the pe ni le
smo oth musc le, and pre sen ce and func ti on of an gi -
o ten sin II, the an gi o ten sin II re cep tor, and ACE in
the cor po ra ca ver no sa.14,34 Park et al.35 re por ted that
the DD ge noty pe might be se en mo re fre qu ently in
men with a di ag no sis of vas cu lo ge nic erec ti le dys-
func ti on in a Ko re an po pu la ti on. In anot her study,
Ma zo et al.36 fo und that, the pre va len ce of DD ge -
noty pe in the ED gro up was sig ni fi cantly hig her
than the non-ED gro up (p< 0.001). Anot her study
in ves ti ga ting the sa me ge ne poly morp hism and ED
was published by Ei sen hardt et al.9 This study en-
rol led 113 pa ti ents with ED and 108 con trols. The
re sults sho wed that pa ti ents with ED ho mozy go us
for the ACE I al le le had a bet ter drug res pon se to
sil de na fil than did D al le le car ri ers. Ho we ver, Kim
et al.37 did not de tect any as so ci a ti on bet we en the
ACE I/D ge noty pe and ED in the sa me po pu la ti on,
com pa tib le with our re sults. Ro sas-Var gas et al.38

al so de ni ed an inf lu en ce of ge noty pes of the ACE
I/D poly morp hism on the risk of ED in a Me xi can
Mes ti zo po pu la ti on.

Func ti o nal and ex pres si on stu di es sug gest that
NO plays a key ro le in the re gu la ti on of pe ni le va-
so di la ti on in ad di ti on to be an im por tant fac tor for
at he ro ge ne sis.10,39 Af ter the pro duc ti on of en dot he -
li al NO by eNOS, NO en han ces the pro duc ti on of
cGMP by ac ti va ti on of the gu any la te cycla se. The
cGMP, which in du ces pe ni le erec ti on has a 
va so di la ting ef fect on the smo oth musc le and the

Patients (n=44) Controls (n=45)

ACE- I/D genotypes X2=0.930

p=0.628

II 7 (15.9%) 10 (22.2%)

ID 24 (54.5%) 25 (55.5%)

DD 13 (29.6%) 10 (22.3%)

Allele frequencies I/D 0.432/0.568 0.500/0.500

eNOS- G/T genotypes X2=2.114

p=0.348

GG 23 (52.3%) 30 (66.6%)

GT 17 (38.6%) 13 (28.9%)

TT 4 (9.1%) 2 (4.5%)

Allele frequencies G/T 0.716/0.284 0.811/0.189

TABLE 1: ACE- I/D and eNOS 894 G/T genotypes dis-
tribution according to the presence of ED.

IIEF scores (n= 44)

High Middle Mild

ACE- I/D genotypes

II 4 (9.1%) 3 (6.8%) -

ID 11 (25.%) 10 (22.7%) 3 (6.8%)

DD 6 (13.7%) 4 (9.1%) 3 (6.8%)

X2=2.279 p=0.685

eNOS- G/T genotypes

GG 10 (22.7%) 8 (18.2%) 3 (6.8%)

GT 9 (20.5%) 7 (15.9%) 1 (2.3%)

TT 4 (9.1%) 2 (4.5%) -

X2=1.2761 p=0.780

TABLE 2: ACE- I/D and eNOS 894 G/T genotypes dis-
tribution according to the IIEF scores of the patients.

IIEF: Index of erectile function.
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tis su e of cor po ra ca ver no sa.40,41 The da ta on con tri -
bu ti on of the eNOS ge ne to pat ho ge ne sis of ED are
conf lic ting. In a re cent study, Le e et al.42 sug ges ted
that eNOS G894T ge ne poly morp hism might play a
ro le as a ge ne tic sus cep ti bi lity fac tor for ED. They
fo und that eNOS 894T al le le car ri ers had sig ni fi -
cantly gre a ter fre qu en ci es of ED (80.0% vs 63.3%;
p= 0.04) and lo wer II EF-5 sco res (13.2 (5.3) vs. 15.7
(6.1); p= 0.01) than G al le le car ri ers. In a study from
Ger many, Ei sen hardt et al.9 in di ca ted that in di vi -
du als ho mozy go us for the 894T al le le of the eNOS
G894T poly morp hism showed a re du ced res pon se
to sil de na fil com pa red with in di vi du als ho mozy go -
us or he te rozy go us for the 894G al le le. In a Me xi can
Mes ti zo po pu la ti on, Ro sas-Var gas et al.38 re por ted
that the eNOS 894T al le le was as so ci a ted with an
in cre a sed risk for ED. In addition, they sug ges ted
that this as so ci a ti on had a prac ti cal imp li ca ti on that
might be con si de red in the de ve lop ment of ED the -
rapy pro to cols ba sed on the sti mu la ti on of pe ni le
NO synthe sis. In 1999, Park et al.35 per for med an
in ves ti ga ti on on the re la ti ons hip bet we en
eNOS4a/b ge ne poly morp hism and ED in a Ko re an
po pu la ti on. Ho we ver, the ir re sults fa i led to show a
sig ni fi cant cor re la ti on bet we en ED and eNOS4a/b
ge ne poly morp hism (p= 0.813). In our com mu nity,
Er kan et al.43 did not find any as so ci a ti on bet we en

ED and eNOS 4a/b ge ne poly morp hism. Ho we ver,
they fo und that 80% of the pa ti ents with se ve re ED
and 54.5% of the di a be tic pa ti ents with ED had
eNOS4a/b ge noty pe, sug ges ting that di a be tic pa ti -
ents with ED tended to ha ve this ge noty pe.

In conc lu si on, in this study that en rol led 44
pa ti ents with ED and 45 con trols, no sig ni fi cant
dif fe ren ce was ob ser ved bet we en ED pa ti ents and
he althy sub jects in the dis tri bu ti on al le lic and ge -
noty pic fre qu en ci es of the ACE I/D and eNOS
G894T ge ne poly morp hisms. A smal l co hort was
the li mi ta ti on of this study. The sta tis ti cal po wer
in cre a ses by in cre a sing the samp le si ze. This me -
ans that a lar ge samp le has a gre a ter abi lity than a
small samp le to de tect a cli ni cally im por tant ef fect
if it exists. When the samp le si ze is very small, the
test may ha ve an ina de qu a te po wer to de tect a par-
ti cu lar ef fect. It is well known that li mi ta ti ons and
comp le xi ti es exist in “simp le ” as so ci a ti on stu di es;
ho we ver, as mo re da ta ac cu mu la tes, a conc lu si on
can be re ac hed. Ho we ver, mo re stu di es with lar ger
sub ject gro ups and furt her mo le cu lar stu di es are
ne e ded to cla rify the ro le of the ACE I/D and eNOS
G894T ge ne poly morp hism in the de ve lop ment of
ED. The se might fa ci li ta te ra ti o nal co un se ling of
pa ti ents with re gard to the ir in di vi du al risk pro fi -
le and op ti mal tre at ment re gi mens.
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