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Specific Polymorphisms of IL-1β Genes
(-511, +3953) and Their Probable Effects

on IL-1β Production in Idiopatic
Hypogonadotropic Hypogonadism

AABBSS  TTRRAACCTT  OObbjjeeccttiivvee::  In the present study, we aimed to determine a possible association of spe-
cific polymorphisms of IL-1β genes with enhanced production of IL-1β in patients with idiopathic
hypogonadotropic hypogonadism (IHH). MMaatteerriiaall  aanndd  MMeetthhooddss::  Forty-five male IHH patients who
had no familial relationship with each other and 58 ethnically matched healthy male controls were
enrolled in the study. Patients were diagnosed with IHH according to failure in spontaneus pu-
berty and decreased serum testosterone concentration below normal range for adults. Serum folli-
cle-stimulating hormone (FSH) and luteinizing hormone (LH) levels were low or in normal range
in patients with IHH. In this study, we analyzed the gene polymorphisms of IL-1β at positions -511
and +3953 and serum IL-1β levels in patients with IHH and control subjects. For this purpose, we
used polymerase chain reaction-restriction fragment length polymorphism (PCR-RFLP), and en-
zyme-linked immunosorbent assay (ELISA) methods. RReessuullttss::  The frequency of genotype 2/2 of IL-
1β-511 gene was significantly higher in patients with IHH compared to healthy control subjects
(24.4% vs 8.6%, respectively, p= 0.019). Although there was no significant difference in serum con-
centrations of IL-1β between total patients with IHH and healthy controls, the levels in the pa-
tients with the 1/2 genotype of IL-1β-511 and with the 2/2 genotype of IL-1β-511 were found
significantly higher than the levels of patients with the 1/1 genotype of IL-1β-511. CCoonncclluussiioonn::  Our
results indicate that IL-1β-511 gene polimorphism may be the cause of increased IL-1β production
in patients with IHH.

KKeeyy  WWoorrddss::  Interleukin-1beta; hypogonadism; cytokines; polymorphism, 
single nucleotide; hormones 

ÖÖZZEETT  AAmmaaçç::  Bu çalışmada, idiopatik hipogonadotropik hipogonadizm(IHH)’li hastalarda IL-1β
genlerindeki spesifik polimorfizmler ile artmış IL-1β üretimi arasındaki muhtemel ilişkiyi otaya
koymayı amaçladık. GGeerreeçç  vvee  YYöönntteemmlleerr::  Çalışmaya birbiriyle aile ilişkisi bulunmayan 45 IHH has-
tası ve etnik olarak bunlar ile uyumlu 58 sağlıklı erkek birey çalışmaya alındı. IHH tanısı spontan
pubertenin olmaması ve normal erişkin değerlerinin altında serum testosteron konsantrasyonu bu-
lunması ile konuldu. IHH'li hastalarda serum folikül uyarıcı hormon (FSH) ve luteinizan hormon
(LH) düzeyleri düşük veya normal sınırlarda idi. Bu çalışmada IHH'li hastalarda ve normal
bireylerde -511 ve +3953 pozisyonlarındaki  IL-1β gen poliformizmlerini ve serum IL-1β düzey-
lerini analiz ettik. Bu amaçla polimeraz zincir reaksiyonu-“restriction fragment length polymor-
phism” (PCR-RFLP) ve enzyme-linked immunosorbent assay (ELISA) metodlarını kullandık.
BBuullgguullaarr::  IHH'li hastalarda kontrol grubuna göre IL-1β -511 2/2 genotipinin frekansı anlamlı olarak
artmıştır (Sırasıyla %24.4 ve %8.6, p= 0.019). Tüm hastalar ve sağlıklı kontroller arasında serum
IL-1β konsantrasyonlarında önemli farklılık olmamasında rağmen, IL-1β-511’in 1/2 ve IL-1β-511’in
2/2 genotiplerini taşıyan hastalardaki düzeyler IL-1β-511’in 1/1 genotipini taşıyan hastalardan an-
lamlı derecede yüksek bulunmuştur. SSoonnuuçç:: Bulgularımız IHH'lı hastalarda  IL-1β-511 gen polimor-
fizminin, IL-1β üretimindeki artışının nedeni olabileceğini göstermektedir. 

AAnnaahh  ttaarr  KKee  llii  mmee  lleerr:: İnterleukin-1beta; hipogonadizm; sitokinler; çok biçimlilik, 
tek nükleotid; hormonlar
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t is well known that sex hor mo nes ha ve mo du -
la tory ro les on im mu ne func ti ons and al te ra ti -
on of the se hor mo ne le vels in cir cu la ti on is

as so ci a ted with chan ges in so me im mu no lo gic pa-
ra me ters.1,2 The fe ma le pre pon de ran ce to au to im -
mu ne di se a ses is pro po sed as an evi den ce for the se
fin dings.3 For examp le, se ve ral au to im mu ne di sor -
ders such as syste mic lu pus ery the ma to sus (SLE),
Sjog ren’s syndro me, rhe u ma to id art hri tis (RA),
Has hi mo to’s thyro i di tis and mul tip le scle ro sis are
mo re com mon in wo men than in men.4,5 Whi le
ma le sex hor mo nes ha ve clas si cally sup pres si ve ef-
fects on im mu ne func ti ons, fe ma le hor mo nes pre s-
ent a du al ac ti on by in hi bi ting cel lu lar im mu nity,
but en han cing hu mo ral im mu nity.6-8 Bri efly, cli ni -
cal and ex pe ri men tal stu di es sho wed that the re are
gen der-re la ted dif fe ren ces in im mu ne res pon se of
both se xes.9

Idi o pat hic hypo go na dot ro pic hypo go na dism
(IHH) is a cli ni cally and ge ne ti cally he te ro ge ne o -
us di sor der ca u sed by de fi ci ency of go na dot rop -
hin-re le a sing hor mo ne (GnRH).10 Pa ti ents with
IHH may ha ve small tes ti cu lar si ze, low tes tos te -
ro ne le vels, infetrtility and no his tory of pu berty.
In pre vi o us stu di es, so me si mi la ri ti es we re fo und
bet we en im mu ne sta tus of fe ma les and men with
IHH.1,11 Ac cor ding to the fin dings of the se stu di es,
both hu mo ral and cel lu lar im mu nity measure-
ments are hig her in men with hypo go na dism than
tho se of he althy men.11 Ad di ti o nally, al te red im-
mu nity may be mo du la ted with go na dot ro pin the -
rapy in ma le pa ti ents with IHH.1,2 Alt ho ugh in the
li te ra tu re, the re is a lot of ac cu mu la ted da ta with
re gard to effects of sex hor mo nes on im mu nity, it
is not fully un ders to od why au to im mu nity is mo -
re com mon in fe ma le gen der and hypo go na dal
men. For this re a son, re cent investigations ha ve
fo cu sed on exp la i ning this enig ma. 

Cyto ki nes are the most eleborately stu di ed
me di a tors for cla ri fi ca ti on of au to im mu nity. Cyto -
ki ne re se archs sho wed that the se pep ti des play a
cen tral ro le in the de ve lop ment of au to im mu ne di -
se a ses. Ho we ver, it is cle ar that every cyto ki ne has
not equ al im por tan ce in the pat ho ge ne sis of au to -
im mu nity. On the ot her hand, pro inf lam ma tory
cyto ki nes such as in ter le u kin (IL)-1b and tu mor

nec ro sis fac tor (TNF)a ha ve a bro ad spec trum of
im mu no mo du la tory ac ti vi ti es on im mu ne res pon -
ses.12,13 It was de mons tra ted that the se cyto ki nes are
in vol ved in the T hel per (Th)1/Th2 ba lan ce and au-
to im mu nity.14,15

Be ca u se of gen der-de pen dent va ri a ti ons in the
im mu ne res pon se, we we re en co u ra ged to in ves ti -
ga te im mu no lo gic sta tus in hypo go na dal men.
Thus, we pre vi o usly de ci ded to per form a study in-
c lu ding the ef fects of tes tos te ro ne de fi ci ency and
go na dot ro pin the rapy upon in vit ro pro duc ti on of
TNFa and IL-1b in pe rip he ral blo od mo no nuc le ar
cells (PBMCs) obtained from pa ti ents with IHH in
or der to elu ci da te the mo du la tory ro le of an dro gen
in cyto ki ne pro duc ti on. Con se qu ently, we fo und
in cre a sed sec re ti on of in ter le u kin-1β (IL-1β) and
TNFa in sti mu la ted mo nocy te cul tu res in pa ti ents
with idi o pa tic hypo go na dot ro pic hypo go na dism
(IHH), and go na dot ro pin tre at ment res to red in vit -
ro pro duc ti on of both cyto ki nes.2 On the ot her
hand, it was shown that IL-1β poly morp hisms we -
re re por ted to cor re la te with in cre a sed IL-1β ex-
pres si on by mo nocy tes in res pon se to
sti mu lants.16,17 Ba sed on the se re sults, in the pre s-
ent study, we ai med to de ter mi ne a pos sib le as so ci -
a ti on of spe ci fic poly morp hisms of IL-1β ge nes
with en han ced pro duc ti on of IL-1β in the pa ti ents
with IHH. 

MA TE RI AL AND MET HODS 
Forty-fi ve un re la ted ma le pa ti ents with IHH and
58 eth ni cally matc hed he althy ma le con trols we re
en rol led in the study. The pa ti ents we re di ag no sed
ac cor ding to fa i lu re of spon ta ne us pu berty be fo re
18 ye ars of age, low se rum tes tos te ro ne con cen tra -
ti ons, nor mal or low go na dot ro pin le vels, ab sen ce
of a pi tu i tary or hypot ha la mic mass on com pu te ri -
zed to mog raphy (CT) or mag ne tic re so nan ce ima -
ging (MRI), pre sen ce of a go na dot ro pin res pon se to
re pe ti ti ve do ses of GnRH, and a nor mal kar yoty pe
(46, XY). No ne of the pa ti ents had hypos mi a, anos-
mi a, or a fa mily his tory of IHH. All con trols had a
his tory of spon ta ne o us pu berty, and the ir physi cal
and bi oc he mi cal fin dings we re wit hin the nor mal
ran ge. This study was con duc ted in con for mity to
the Hel sin ki Dec la ra ti on and ap pro ved by Et hi cs
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Com mit te e of Gül ha ne Scho ol of Me di ci ne. The
samp les we re ob ta i ned from the sub jects af ter they
had pro vi ded writ ten in for med con sent. 

Se rum fol lic le-sti mu la ting hor mo ne (FSH) and
lu te i ni zing hor mo ne (LH) le vels we re me a su red by
an im mu no ra di o met ric as say with re a gents from
Ra dim Tech land (Ang le ur, Bel gi um). Se rum fre e
tes tos te ro ne (FT) was de ter mi ned by a so lid-pha se
125I ra di o im mu no as say (RI A), using re a gents from
Di ag nos tic Pro ducts (Los Ang les, CA). Se rum sex
hor mo ne bin ding glo bu lin (SHBG) was me a su red
by RI A with re a gents from Ra dim Tech land. The
nor mal ran ges in our la bo ra tory are <15 IU/l for
FSH, <20 IU/l for LH, 15-45 pg/ml for FT, and 9-55
nmol/l for SHBG. A com mer ci al Hu man IL-1b ELI -
SA kit (Or ge ni um La bo ra to ri es, Hel sin ki, Fin land)
was used to test se rum IL-1b le vels (As say Ran ge:
3.9-250 pg/ml, sen si ti vity: <3 pg/ml). 

We used poly me ra se cha in re ac ti on (PCR)-
res tric ti on frag ment length poly morp hism (RFLP)
in or der to analy se the cyto ki ne ge ne poly morp -
hism of IL-1β at po si ti ons -511 and +3953, in pa ti -
ents with IHH and in con trol sub jects. For this
pur po se, 100 ng of ge no mic DNA was ex trac ted
from ED TA-an ti co a gu la ted pe rip he ral blo od by
using QI A amp DNA Blo od Kit (QI A GEN GmbH,
Hil den, Ger many) ac cor ding to the ma nu fac tu rer’s
ins truc ti on and it was amp li fi ed using 0.5 µM of
each pri mer, 1.0 U of Amp li Taq Gold, 200 µM of
dNTP, and 1.5 mM MgCl2. Two PCR re ac ti ons per
poly morp hic si te we re per for med on each ge no mic
DNA. 

The pri mers 5´-TGG CAT TGA TCT GGT
TCA TC-3´ (for ward) and 5´-GTT TAG GA A TCT
TCC CAC TT-3´ (re ver se) and AvaI enz yme we re
used for scre e ning the re gi on con ta i ning a sing le
nuc le o ti de poly morp hism (SNP) (C-to-T) at po si ti -
on -511 in the IL-1β pro mo ter (304 bp). Amp li fi ed
PCR pro ducts we re vi su a li zed by 2% aga ro se gel
elec trop ho re sis with et hi di um bro mi de sta i ning.
Whi le the frag ments of 190 and 114 bp we re pro-
du ced by AvaI in the pre sen ce of C al lele (al lele 1),
the re was not any di ges ti on pro duct in the pre sen -
ce of T al lele (al lel 2). 

The pri mers 5’-GTT GTC ATC AGA CTT TGA
CC-3’ (for ward) and 5’-TTC AGT TCA TAT GGA
CCA GA-3’ (re ver se) and Ta qI enz yme we re used
for the de ter mi na ti on of SNP (C-to-T) in the IL-1β
ge ne at po si ti on +3953 (249 bp). Ta qI enz yme eli -
ci ted two frag ments of the 135 and 114 bp in the
pre sen ce of C al lele (al lele 1), ho we ver no di ges ti -
on pro duct was ob ser ved in the pre sen ce of T al-
lele (al lele 2). 

Sta tis ti cal analy ses of de mog rap hic da ta and
se rum pa ra me ters of pa ti ents and con trols we re
per for med using SPSS (SPSS 11.5, SPSS Inc., and
Chi ca go, IL, USA) sta tis ti cal pac ka ge. The Kol mo -
go rov-Smir nov test was used to as sess whet her ages
and the le vels of FSH, LH, FT, SHBG and IL-1β we -
re nor mally dis tri bu ted with a gi ven me an and
stan dart de vi a ti on. The dif fe ren ces bet we en two
gro ups we re eva lu a ted by In de pen dent samp les test
or Mann-Whit ney U Test, ac cor ding to the nor ma -
lity of da ta dis tri bu ti on. Krus kal Wal lis tests was
used for mul tip le sta tis ti cal com pa ri sons. Then,
Mann-Whit ney U tests was used for post-hoc com-
pa ri sons in or der to de ter mi ne which gro ups we re
sig ni fi cantly dif fe rent from one anot her. Com pa ri -
sons of the al le le and ge noty pe fre qu en ci es of pa ti -
ents and he althy con trols we re per for med by using
Chi-Squ a re test with Ya tes’ cor rec ti on or Fis her’s
Exact test, when ap prop ri a te. The con sis tency of
the ge noty pe fre qu en ci es with the Hardy-We in -
berg equ i lib ri um was al so de ter mi ned. The cal cu -
la ti ons of odds ra ti os (OR) to get her with the ir
con fi den ce in ter vals (CI) we re per for med using a
cal cu la tor, which is ava i lab le at the web si te
“http://www.hutc hon.net/Con fi dOR se lect.htm”. A
P va lu e of <0.05 was con si de red as in di ca ting a sig-
ni fi cant dif fe ren ce.  

RE SULTS 
The re was no sig ni fi cant dif fe ren ce bet we en the
pa ti ents with IHH and con trols with res pect to 
me an age (me an ± SD age: 22.3 ± 1.8 vs 22.7 ± 1.9
res pec ti vely). The me an le vels of hor mo nal pa ra -
me ters are gi ven in Tab le 1. Whi le the me an le vels
of FSH, LH, and FT we re sig ni fi cantly lo wer in the
pa ti ents with IHH than tho se of con trols, the le vels
of SHBG we re sig ni fi cantly hig her. 



The dis tri bu ti on of the IL-1β -511 and +3953
al le les and ge noty pe fre qu en ci es in pa ti ents with
IHH and con trols are sum ma ri zed in Tab le 2. The -
re we re no sta tis ti cally sig ni fi cant dif fe ren ces bet -
we en the pa ti ents with IHH and he althy con trols
with re gard to the fre qu en ci es of al le le 1 and al le -
le 2 of the IL-1β -511 ge ne. Ho we ver, the fre qu -
ency of ge noty pe 2/2 of the IL-1β -511 ge ne was
sig ni fi cantly higher in the pa ti ents with IHH com-
pa red with he althy con trol sub jects (24.4% vs.
8.6%, res pec ti vely, p= 0.019). No sig ni fi cant dif fe -
ren ce was ob ser ved bet we en the pa ti ents with IHH
or con trols with re gard to both al le le and ge noty -
pe fre qu en ci es of IL-1β +3953 (p> 0.05). 

The re was no sig ni fi cant dif fe ren ce in se rum
con cen tra ti ons of IL-1b bet we en to tal pa ti ents with
IHH and he althy con trols (Tab le 1). Sta tis ti cal com-
pa ri sons of se rum IL-1b le vels we re al so per for med
in the sub gro ups of pa ti ent and he althy con trols
sub di vi ded ac cor ding to ge noty pes of IL-1b-511
and IL-1b + 3953. The se rum le vels of IL-1b in the
pa ti ent sub gro up with the 1/2 ge noty pe of IL-1b-
511 we re not sig ni cantly dif fe rent from tho se of the
le vels of he althy con trol sub gro up with sa me ge -
noty pe (Tab le 3). When the pa ti ent sub gro ups with
the dif fe rent ge noty pes of IL-1b-511 we re com pa -
red to one anot her, the se rum le vels of IL-1b in the
pa ti ents with the 1/2 ge noty pe and with the 2/2 ge -
noty pe we re sig ni fi cantly hig her than the le vels of
pa ti ents with the 1/1 ge noty pe. IL-1b le vels of the
pa ti ents with the 2/2 ge noty pe of IL-1b-511 we re
al so hig her than the le vels of pa ti ents with the 1/2
ge noty pe of IL-1b-511. No sig ni fi cant dif fe ren ce in

the le vels of IL-1b was fo und among the sub gro ups
of pa ti ents with the dif fe rent ge noty pes of IL-1b +
3953 and among he althy con trols with the dif fe -
rent ge noty pes of IL-1b + 3953. Si mi larly, the re was
no sig ni fi cant dif fe ren ce bet we en the sub gro ups of
pa ti ent and he althy con trols who had the sa me ge -
noty pes of IL-1b + 3953. 

DIS CUS SI ON
Our pre vi o us study had de mons tra ted an in cre a sed
sec re ti on pat tern of IL-1b in the sti mu la ted mo no-
cy te cul tu res pre pa red from pe rip he ral blo od of the
pa ti ents with IHH.2 The re fo re, in the pre sent
study, we in ves ti ga ted the pos sib le ef fect of IL-1β
poly morp hisms on in cre a sed IL-1β pro duc ti on in
the pa ti ents with IHH. We have not encountered
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Patients with IHH* Healthy Controls*

n = 45 n = 58 F p**

FSH (mUI/ml) 0.47 ± 0.17 3.81 ± 1.03 80.229 <0.001

LH (mUI/ml) 0.89 ± 0.62 3.94 ± 0.98 8.278 <0.001

FT (pg/ml) 0.86 ± 0.45 31.32 ± 9.62 28.063 <0.001

SHBG (nmol/l) 45.40 ± 8.06 28.77 ± 3.73 25.777 <0.001

IL-1β (pg/ml) 12.93 ± 5.44 11.50 ± 5.30 0.001 0.170

TABLE 1: Hormonal parameters and IL-1β levels of
study groups.

FSH; follicle-stimulating hormone, LH; luteinizing hormone, FT; free testosterone, SHBG;
sex hormone binding globulin, IL-1β; interleukin-1β. *Values are as arithmetic mean ±
standart deviation notation. **Independent samples test was used for comparison of
hormonal parameters and IL-1β levels between the patient and the control groups. 

Alleles (%) Genotype (%)

1 2 1/1 1/2 2/2

IL-1β (-511)

Patients with IHH (n= 45) 42 (46.7) 48 (53.3) 8 (17.8) 26 (57.8) 11 (24.4)*

Controls (n= 58) 58 (50.0) 58 (50.0) 5 (8.6) 48 (82.8) 5 (8.6)

IL-1β (+3953)

Patients with IHH (n= 45) 54 (60.0) 36 (40.0) 10 (22.2) 34 (75.6) 1 (2.2)

Controls (n=58) 79 (68.1) 37 (31.9) 21 (36.2) 37 (63.8) 0 (0.0)

TABLE 2: The distribution of the IL-1β -511 and 
+3953 alleles and genotype frequencies in patients with

IHH and controls.

Chi-square analysis was used for comparisons of allele and genotype frequencies of the
patients and controls. *P= 0.019 (OR= 3.42) between the patients with IHH and controls.

Genotypes Patients with IHH* n Healthy Controls* n

IL-1β (-511)

1/1 8.12 ± 4.48a 8 8.60 ± 3.84 5

1/2 12.57 ± 4.37b 26 11.25 ± 5.07d 48

2/2 17.27 ± 5.40c 11 16.80 ± 6.05 5

IL-1β (+3953)

1/1 14.10 ± 6.27 10 12.57 ± 6.04 21

1/2 12.73 ± 5.25 34 10.89 ± 4.84 37

2/2 8.00 1 - 0

TABLE 3: The levels of IL-1β in the subgroups of 
patients and healthy controls according to the 

IL-1β -511 and +3953 genotypes. 

Kruskal-Wallis test was used for multiple comparisons of IL-1β levels of patient sub-
groups. Then, Mann-Whitney U tests were used as Post-hoc to Kruskal-Wallis. Inde-
pendent samples test was used for comparison of patient and health control subgroups.
P values were 0.003, 0.005, 0.012, 0.264 for a vs. b, a vs. c, b vs. c, and b vs. d, respec-
tively. 
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any re se arch on the re la ti on bet we en IL-1β poly-
morp hisms and IHH in the li te ra tu re. Ac cor ding to
our re sults, whi le the ge noty pe 2/2 of the IL-1β -
511 ge ne as so ci a tes with IHH in ma le pa ti ents, al-
le lic fre qu en ci es of the IL-1β-511 ge ne in men with
IHH are not dif fe rent from tho se of he althy con-
trols. Con cor dantly, in cre a sed se rum le vels of IL-1β
we re fo und in the pa ti ents with the 1/2 ge noty pe of
IL-1b-511 and with the 2/2 ge noty pe of IL-1b-511
com pa red to the pa ti ents with the 1/1 ge noty pe of
IL-1b-511. Ho we ver, the re is no as so ci a ti on bet -
we en the IL-1β +3954 ge ne poly morp hism and
IHH in ma le pa ti ents. In ad di ti on, se rum le vels of
IL-1b are not associated with the IL-1β+3954 ge ne
poly morp hism in the pa ti ents and he althy con trols.

As men ti o ned be fo re, it is well known that
gen der dif fe ren ce inf lu en ces the de ve lop ment of
au to im mu ne di se a ses du e to dif fe rent hor mo nal sta-
tus. Si mi larly, we pre vi o usly re por ted that both hu-
mo ral and cel lu lar im mu nity are en han ced in ma le
hypo go na dism and tes tos te ro ne de fi ci ency is the
pri mary res pon sib le fac tor for in cre a sed au to an ti -
body pro duc ti on in Kli ne fel ter’s syndro me.11 On the
ot her hand, it has be en pro po sed that IL-1β poly-
morp hism is as so ci a ted with inf lam ma ti on and sus-
cep ti bi lity to au to im mu ne di se a se such as RA, SLE
and SS.18,19 Yo u et al.’s study is one of the le a ding
investigations at temp ted to use sex stra ti fi ca ti on to
exa mi ne gen der spe ci fic cyto ki ne poly morp hisms
in an au to im mu ne di sor der, RA.18 The authors sug-
ges ted that the as so ci a ti on of IL-1β-511 and IL-
1β+3954 poly morp hisms with sus cep ti bi lity to RA
ap pe ars to be sig ni fi cantly af fec ted by gen der.18 In
the ir study, the fre qu en ci es of the IL-1β+3954 al le -
le and ge noty pe in fe ma le pa ti ents with RA we re
fo und sig ni fi cantly hig her when com pa red to the
he althy con trols; but in ma les, only the fre qu ency
of the IL-1β + 3954 al le le was fo und sta tis ti cally dif-
fe rent when com pa red to the con trols. Ho we ver, in
Yo u et al.’s study, the fre qu en ci es of the IL-1β-511
al le le and ge noty pe in the pa ti ents with RA we re
not fo und dif fe rent from that of he althy con trol
sub jects. In con trast with the study do ne by Yo u et
al., in Ca mar go et al.’s study, ne it her the in fu en ce of
IL-1β-511 nor +3954 po li morp hism on sus cep ti bi -
lity to RA was ob ser ved, and al le le +3953T and the

hap loty pe -511C +3953T we re fo und to be pro tec -
ti ve for SLE.19 The re la ti ons hip bet we en IL-1β-511
poly morp hism (CT ge noty pe and T al le le) and SLE
was al so ob ser ved in Af ri can Ame ri cans but not in
Whi tes from the So ut he as tern US.20 A study sho w-
ing an as so ci a ti on of IL-1β-511 poly morp hism with
in cre a sed IL-1β pro duc ti on in inf lam ma tory bo wel
di se a se was car ri ed out by Ne metz et al.21 In the ir
pa per, IL-1β-511T (al lel 2) car ri ers we re re por ted to
be hig her pro du cers of IL-1β than IL-1β-511C (al lel
1) car ri ers. A si mi lar fin ding was ob ser ved in pa ti -
ents with syste mic scle ro sis (SSc) whore are car ri ers
of at le ast one copy of the IL1β-511T al le le since
they have an in cre a sed risk of SSc.22 When the re-
sults of last two stu di es we re compared with ours, it
may be pro po sed that en han ced pro duc ti on of IL-1β
in men with IHH may be du e to in cre a sed fre qu -
ency of ge noty pe 2/2 of the IL-1β-511 when com pa -
red to he althy con trols.

All of the se different re sults may be du e to ge-
ne ti c dif fe ren ces in the stu di ed po pu la ti on, be si des
the type of au to im mu ne di se a se and ina de qu a te
samp le si ze. Ad di ti o nally, the ef fects of sex dif fe -
ren ce and hor mo nal fac tors on mo du la ti on of im-
mu ne res pon se ge ne ex pres si on ma ke this
phe no me non mo re comp lex and the re la ti ons hips
among all the se fac tors be co me mo re obs cu re. It
was re por ted that the inf lu en ce of gen der on the
in ci den ce, prog res si on and pat ho ge ne sis of many
di se a ses are at tri bu ted, at le ast par ti ally, to the inf -
lu en ce of sex hor mo nes on so me cyto ki ne ge ne ex-
pres si on.23,24 Ac cor dingly, the mo di fi er ef fect of sex
ste ro ids upon hu mo ral and cel lu lar im mu ne res -
pon ses is the best evi den ce sup por ting the se da -
ta.25,26 The stu di es performed in the light of such
in for ma ti on ha ve shown that an dro gens and es tro -
gens may sti mu la te the pro duc ti on of inf lam ma tory
cyto ki nes in the syno vi al flu id of the pa ti ents with
RA by inf lu en cing ge ne ex pres si on.8,27 The ac cu -
mu la ted da ta from tho se stu di es ha ve al lo wed bet-
ter un ders tan ding of the ef fects of sex and
hor mo nal sta tus on im mu ne res pon se. 

Alt ho ugh the re are li mi ted num ber of stu di es
re la ted to gen der-spe ci fic as so ci a ti ons bet we en cy-
to ki ne ge ne poly morp hisms and im mu nity,23,28 this
is the first study on IL-1β poly morp hism in men
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with IHH. Ac cor ding to our fin dings, IL-1β-511 ge -
ne po li morp hism may be the ca u se of in cre a sed IL-
1β pro duc ti on in the pa ti ents with IHH. Ho we ver,
the IL-1β ge ne poly morp hism might not be the
only fac tor of the IL-1β pro duc ti on in IHH. The ot -
her ge ne poly morp hisms and ge ne tic de fects sho -

uld be con si de red in the stu di es in ves ti ga ting the
cyto ki ne ge ne poly morp hisms in IHH. It is pro ba-
b le that mo re de ta i led cli ni cal and la bo ra tory stu -
di es in the fu tu re will elu ci da te the re la ti ons hip
bet we en the cyto ki ne ge ne poly morp hisms and
IHH, and the con se qu en ces of this re la ti on.
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