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Ab stra ct

In tro duc tion: The aim of this stu dy was to in ves ti ga te the pre sen ce and the expres sion le ve ls of the in ter leu kin 13 (IL-13) in the pri ma ry brea st can-
cer tu mour tis sue in re la tion to the un chan ged brea st tis sue in the sa me pa tien ts and to the brea st tis sue in the pa tien ts wi th be ni gn brea st di sea se, 
and to in ves ti ga te the cor re la tion be tween the IL-13 expres sion le ve ls and the pat ho his to lo gi cal fac to rs, and be tween IL-13 expres sion and es tro ge ns 
and pro ges te ro ne re cep tor sta tus.
Ma te ria ls and met ho ds: 50 pa tien ts wi th in va si ve duc tal brea st can cer and 20 pa tien ts wi th be ni gn brea st di sea ses we re in clu ded in this pros-
pec ti ve ca se-con trol stu dy. The three-step im mu no his toc he mi cal stai ni ng was used for tes ti ng the le ve ls of IL-13 expres sion and hor mo ne re cep tor 
sta tus.
Re sul ts: IL-13 was pre se nt in brea st can cer tu mour tis sue, and in the sur roun di ng un chan ged tis sue in the sa me pa tien ts, and in brea st tis sue in pa-
tien ts wi th be ni gn brea st di sea se. The expres sion of IL-13 was sig ni fi  can tly hig her in brea st can cer tu mour com pa red wi th sur roun di ng tis sue (P < 
0.05) of the sa me, lymph no de-po si ti ve pa tien ts. In ad di tion, IL-13 expres sion was sig ni fi  can tly hig her in brea st can cer tu mour com pa red wi th brea st 
tis sue in pa tien ts wi th be ni gn brea st di sea ses (P < 0.01). The re was sig ni fi  ca nt cor re la tion be tween IL-13 expres sion and tu mour si ze in pa tien ts wi th 
lymph node-ne ga ti ve brea st can cer (r = 0.405, P = 0.050). The re was no sig ni fi  ca nt cor re la tion be tween IL-13 expres sion and the ot her pat ho his to-
lo gi cal fac to rs, and no sig ni fi  ca nt cor re la tion be tween IL-13 expres sion and the lymph no de sta tus.
Con clu sion: Obtai ned re sul ts sug ge st pos sib le in vol ve me nt of IL-13 in brea st car ci no ge ne sis.
Key wor ds: in ter leu kin 13; brea st can cer; brea st tis sue; beni gn brea st di sea se
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Original article

In tro duc tion

Brea st can cer rep re sen ts the mo st com mon ma lig-
nan cy in wo men. It is a com plex di sea se wi th a 
hig hly va riab le cli ni cal cour se and of ten a lo ng-te-
rm de ve lop me nt. In ge ne ral, tu mour de ve lop me nt 
de pen ds on the in te rac tion be tween can cer cel ls 
and the sur roun di ng no n-ma lig na nt tis sue com-
po sed of non hemato poietic cel ls and im mu ne cel-
ls. Cyto ki nes, whi ch pro bab ly ha ve impor ta nt eff  e-
cts on car ci no ge ne sis, are main ly pro du ced by ho-
st stro mal and im mu ne cel ls, in res pon se to mo le-
cu les pro du ced by the can cer cel ls or as a pa rt of 
in fl am ma tion that frequen tly ac com pa nies tu mour 
growth. Thus, they can be in vol ved in the ac ti va-

tion of im mu ne eff  ec to rs mec ha nis ms that li mit 
the growth of the tu mour, but on the ot her ha nd, 
they can be in vol ved in car ci no ge ne sis, tu mour 
growth, in va sion and me tas ta sis (1). In ad di tion, 
ma lig na nt cel ls can pro du ce cyto ki nes in the sa me 
en vi ron me nt (1).

Resul ts of the so me re ce nt stu dies con fi  rm the pre-
sen ce of the in ter leu kin 13 (IL-13 Th2 cyto ki ne), in 
hu man can ce rs, in clu di ng brea st can cer (2,3). In so-
me ear lier in ves ti ga tio ns, it was fou nd that NK cel ls 
(natu ral kil ler cel ls) iso la ted from blood and tu-
mour tis sue in pa tien ts wi th in va si ve duc tal brea st 
can cer pro duce in ter leu kin 4 (IL-4) (4). Due to over-
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lap pi ng of the IL-4 and IL-13 im mu no re gu la to ry ef-
fec ts, it is pos sib le that IL-13 is al so pre se nt in blo-
od and in the tu mour tis sue in pa tien ts wi th in va si-
ve brea st can cer.

In so me newer stu dies, it was re por ted that brea st 
can cer tu mou rs are in fi l tra ted wi th CD4+ T cel ls 
sec re ti ng I FN-γ and IL-13. It is al so fou nd that CD4+ 
T cel ls pro mo te the de ve lop me nt of brea st can cer 
tu mou rs; ac tual ly brea st can cer in struc ts den dri tic 
cel ls to pri me IL-13-sec re ti ng CD4+ T cel ls that fa ci-
li ta te tu mour de ve lop me nt (2). Fur ther mo re, it was 
fou nd that IL-13 and so me ot her cyto ki nes we re 
over expres sed in brea st can cer by com pa ri son wi-
th nor mal brea st and it was al so showed that IL-13 
expres sion le vel was in ver se ly cor re la ted to es tro-
ge ns re cep tor and pro ges te ro ne re cep tor sta tus 
(3), whi ch im pli ca tes pos sib le in vol ve me nt of this 
cyto ki ne in the ag gres si ve ne ss of ER-ne ga ti ve 
brea st tu mou rs.

The aim of this stu dy was to de ter mi ne the pre sen-
ce and the expres sion of the IL-13 in pri ma ry brea st 
can cer tu mour tis sue in re la tion to its expres sion in 
un chan ged brea st tis sue of the sa me pa tien ts, and 
to the brea st tis sue of the pa tien ts wi th be ni gn brea-
st di sea se, and to in ves ti ga te the cor re la tion be tween 
the IL-13 expres sion le ve ls and the pat ho his to lo gi cal 
fac to rs, and be tween IL-13 expres sion and the es-
tro ge ns and pro ges te ro ne re cep tor sta tus.

Ma te ria ls and met ho ds
Pa tien ts

This stu dy was ap pro ved by the Et hic com mit tee 
of the Uni ver si ty Cli ni cal Cen tre Tuz la. It was pros-
pec ti ve ca se-con trol stu dy wi th we ll de fi  ned cri te-
ria for pa tie nt’s in clu sion and exclu sion.

The in clu sion cri te ria we re as follows:

his to lo gi cal ly pro ven in va si ve duc tal brea st can-• 
cer;
no dis tan ce me tas ta ses;• 
no pre vious ad ju va nt the ra py;• 
cur ren tly un der no treat me nt;• 
no ot her ma jor il lnes ses.• 

All pa tien ts we re sub jec ted to the ap prop ria te bre-
ast sur ge ry at the De par tme nt of Sur ge ry, Uni ver-
si ty Clini cal Cen tre Tuz la (a ll of them we re fe ma les, 

Cau ca sia ns, re si den ts of the nar row re gion in Tuz la 
sur roun di ng, Bos nia and Her ze go vi na).

Tis sue sam ples

Tis sue sam ples ha ve been ob tai ned du ri ng sur ge-
ry and we re se nt to the Depar tme nt of pat ho lo gy, 
Po lic li nic for La bo ra to ry Diag nos ti cs, Uni ver si ty Cli-
ni cal Cen tre of Tuz la, fol lowi ng the re gu lar 
pathohis to lo gi cal exa mi na tion and patho his to lo-
gi cal diag no sis (PHD). Ac cor di ng to the PHD fi n din-
gs, a to tal of 50 pa tien ts wi th the well do cu men ted 
in va si ve duc tal brea st can cer we re in clu ded in this 
stu dy: 24 wi th ne ga ti ve axil la ry’s lymph no des, and 
26 wi th po si ti ve axil la ry’s lymph no des; and twen-
ty pa tien ts wi th the fi n di ng of be ni gn brea st di sea-
se we re in clu ded in the stu dy al so.

Tu mour tis sue sam ples and the sam ples of the sur-
roun di ng un chan ged tis sue from pa tien ts wi th pri-
ma ry in va si ve duc tal brea st can cer we re used, as 
we ll as brea st tis sue sam ples from pa tien ts wi th 
be ni gn brea st di sea ses.

Tu mour tis sue sam ples ha ve been col lec ted du ri-
ng twel ve mon ths, in the year 2008, and the fi  nal 
num ber of pa tien ts in clu ded in this in ves ti ga tion 
was de ter mi ned ac cor di ng to the total num ber of 
pa tien ts wi th in va si ve brea st can cer who ha ve 
been sub jec ted to the brea st sur ge ry in the Uni-
ver si ty Cli ni cal Cen tre du ri ng the year 2008, and 
who sa tis fy all in clu sion cri te ria de fi  ned in this stu-
dy. In the year 2008, 111 pa tien ts wi th in va si ve 
brea st can cer ha ve been sub jec ted to the brea st 
sur ge ry, and from that num ber, pa tien ts wit hout 
lymph no de me tas ta ses for whom the re was enou-
gh tis sue mate rial in pa raffi   n blo cs we re in clu ded 
in this stu dy. Num ber of pa tien ts wi th me tas ta ses 
was de ter mi ned in re la tion to the num ber of pa-
tien ts wit hout me tas ta ses and it was ap prop ria te 
to it (pro por tio nal stra ti fi ed sam ple).

Rou ti ne his to lo gi cal exa mi na tion was per for med 
wi th hae matoxyli n-eo sin stai ni ng. All tu mou rs we-
re clas si fi ed ac cor di ng to the cri te ria of the Wor ld 
Heal th Or ga ni za tion (5). His to lo gi cal gra de was ob-
tai ned in ac cor dan ce wi th a modifi ed Scar ff -Bloo-
m-Ric har dson histo lo gi cal gra di ng system. Sta gi-
ng was ba sed on TNM (tu mou r-no de-me tas ta sis) 
system. Tu mour si ze was eva lua ted se pa ra te ly (0.5-
1.0 cm, ≤ 2 cm, 2-5 cm, > 5 cm).
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Im mu no his toc he mis try

Im mu no his to chemi cal stai ni ng for es tro ge ns 
recep tor (ER), pro ges te ro ne re cep tor (PR) and in-
ter leu kin 13 (IL-13) was per for med on 4 µm thi ck 
forma li n-fi xed pa raffi   n em bed ded sec tio ns. De pa-
raffi   nization and rehydra tion we re per for med in 
xyle ne and ethanol so lu tions (re du ci ng con cen tra-
tion 96-70%). Sec tio ns we re in cu ba ted in H2O2 so-
lu tion (1.5% H2O2 in met ha nol) for 15 mi nu tes to 
blo ck endo ge nous pe roxyda se. An ti gen ret rie val 
we re per for med in pro ce du re wi th the ret rie val 
buff  er (pH = 9.0, TRIS 20 mmol/L, EDTA 0.05 
mmol/L, 0.05 % Tween 20) in a mic rowa ve oven by 
heati ng the sli des for 15 mi nu tes. Af ter rin si ng wi-
th the PBS buff  er (100 mmol/L Na Cl and 6 mmol/L 
Na2HPO4 x 2H2O), nor mal goat se rum (for ER- and 
PR-stai ni ng) (DAKO, Gol strup, Den ma rk), and nor-
mal rab bit se rum (for IL-13 stai ni ng) (No vo cas tra 
Newcas tle Upon Tyne, UK), res pec ti ve ly, we re ap-
plied for 15 mi nu tes at room tem pe ra tu re to blo ck 
no n-spe ci fi c an ti bo dy bin di ng. Sub sequen tly, sec-
tio ns we re in cu ba ted wi th the pri ma ry an ti bo dy at 
37 °C for one hour. After rin si ng wi th the PBS buf-
fer, the se con da ry an ti bo dy was ap plied for 30 mi-
nu tes at 37 °C. A three-step technique was used 
for vi sua li za tion wi th dia mi no benzi di ne (Flu ka Che-
mie GmbH, Buc hs, Swit zer la nd) as a chro mo gen. 
Coun ter stai ni ng was per for med wi th he ma toxylin 
(Flu ka Che mie, GmbH, Buc hs, Swit zer la nd). Sli des 
we re pre ser ved in Ca na da bal sam (tur pen ti ne).

Pri ma ry an ti bo dies di lu tion used in this stu dy we re:

A mou se an ti hu man mo noc lo nal an ti bo dy again-• 
st ER, clo ne NCL-E R-6F11 (Newcas tle Upon 
Tyne, UK) 1:50 dilu ted in the PBS/BSA buff  er 
pH = 7.2.
A mou se an ti hu man mo noc lo nal an ti bo dy • 
again st PR, clone NCL-PGR-312 (No vo cas tra 
Newcas tle Upon Tyne,) 1:150 di lu ted in the PBS/
BSA buff  er pH = 7.2.
A goat po lyclo nal an ti hu man IL-13, C-19 (San ta • 
Cruz Bio tec hno lo gy Inc., CA, USA) 1:50 di lu ted 
in the PBS/BSA buff  er pH = 7.2.
Se con da ry an ti bo dies di lu tio ns used we re:• 
A goat an ti mou se po lyclo nal an ti bo dy bio tin • 
co nju ga ted (DAKO, Gol strup, Den ma rk) 1:200 
di lu ted in the PBS/BSA buff  er pH = 7.2.

A rab bit an ti goat po lyclonal an ti bo dy bio tin co-• 
nju ga ted (San ta Cruz Bio tec hno lo gy Inc., CA, USA) 
1:400 dilu ted in the PBS/BSA buff  er pH = 7.2.

Tis sue sec tio ns of brea st can cer pre vious ly for ti-
fi ed in dex im mu no reac ti vi ty we re used as po si ti ve 
con tro ls for es tro gen and pro ges te ro ne re cep to rs 
and sec tion of hu man hea rt tis sue we re used as 
po si ti ve con trol for IL-13. As ne ga ti ve con tro ls we re 
used sec tio ns from the sa me pa raffi   n bloc ks as for 
po si ti ve con tro ls but du ri ng im mu no his toc he mi-
cal stai ni ng rep la ci ng a spe ci fi c pri ma ry an ti bo dy 
wi th nor mal se rum (the sa me spe cies as pri ma ry 
an ti bo dy).

Im mu no his toc he mi cal stai ni ng eva lua tion

The eva lua tion of the im mu nohis toc he mi cal stai-
ni ng, ER and PR was per formed by a pat ho lo gi st 
throu gh a lig ht mic ros co pic ob ser va tion (Olympus 
BX-50 lig ht mic ros co pe, Olympus Me di cal Syste ms 
Co rp. To kyo, Ja pan). Eva lua tion was per for med by 
usi ng Rem me les im mu no reac ti vi ty sco re (6) for 
ER- and PR- im mu no reac ti vi ty ana lyzing. The exte-
nt of ER or PR im mu no reac ti vi ty was sco red as 0 
for ab sen ce of the po si ti ve cel ls, +1 for le ss than 
10% of posi ti ve cel ls, +2 for 11% to 50% po si ti ve 
cel ls, +3 for 51% to 80% of po si ti ve cel ls and +4 for 
mo re than 80% of posi ti ve cel ls. The in ten si ty of ER 
or PR im mu no reac ti vi ty was sco red as 0 for no stai-
ni ng, 1 for weak stai ni ng, 2 for mo de rate stai ni ng 
and 3 for stro ng stai ni ng. The fi  nal sco re of the 
stai ni ng for ea ch ca se was ob tai ned by mul tip lyi ng 
the exte nt of the im mu no reac ti vi ty sco re wi th the 
in ten si ty sco re. Ca ses wi th fi  nal sco re 0 we re con si-
de red ne ga ti ve, wi th fi  nal sco re 1 to 3 consi de red 
weak ly po si ti ve, wi th fi  nal sco re 4 to 8 con si de red 
mo de ra te ly po si ti ve and wi th fi  nal sco re 9 to 12 
con si de red stron gly po si ti ve.

Due to so me uni ver sal ly ac cep ted cri te ria, the IL-13 
expres sion sco ri ng was de ve lo ped by aut ho rs as 
the ar bit ra ry system. Mic ros co py was do ne by two 
ob ser ve rs who ha ve ana lysed the pre pa ra tio ns to-
get her and do ne the la st jud gme nt.

The exte nt of IL-13 expres sion was sco red as 0 for 
ab sen ce of the po si ti ve cel ls, +1 for 1% to 33% of 
po si ti ve cel ls, +2 for 34% to 66% of po si ti ve cel ls, 
+3 for mo re than 66% of po si ti ve cel ls. The in ten-
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sity of IL-13 expres sion was sco red as 0 for no stai-
ni ng, 1 for weak stai ni ng, 2 for mo de rate stai ni ng 
and 3 for stro ng stai ni ng. The exte nt of IL-13 
expres sion sco re and the IL-13 in ten si ty sco re we re 
ob ser ved se pa ra te ly.

Sta tis ti cal ana lysis

The dis tri bu tion of the va riab les was de ter mi ned 
usi ng dis tri bu tion his tog ra ms wi th pro ba bi li ty plo-
ts. The re sul ts we re eva lua ted by Chi-squa re te st 
and wi th two-tai led Spear man cor re la tion te st 
con si de ri ng va lue P < 0.05 sta tis ti cal ly sig ni fi  ca nt. 
Sta tis ti cal ana lyses we re per formed in SPSS sof-
twa re (Ver sion 17.0 SPSS Inc., Chi ca go, IL, USA).

Re sul ts

Tu mour tis sue sam ples and the sur roun di ng tis sue 
sam ples from 50 pa tien ts wi th the pri ma ry in va si-
ve duc tal brea st can cer we re in clu ded in this stu-
dy. Lymph no de me tas ta ses we re fou nd in 26 pa-
tien ts (52%). Brea st tis sue from 20 pa tien ts wi th 
beni gn brea st di sea se we re al so in clu ded and ana-
lysed in the stu dy. Tu mour si ze and his to lo gi cal 
gra de we re de ter mi ned in 50 pri ma ry in va si ve 
duc tal brea st can cer pa tien ts. In pa tien ts wi th 
lymph no de-ne ga ti ve brea st can cer tu mour si ze 
was > 5 cm in two pa tien ts, 2-5 cm in 10 pa tien ts, ≤ 
2 cm in ni ne pa tien ts and 0.5-1.0 cm in three pa-
tien ts. In pa tien ts wi th lymph no de-po si ti ve brea st 
can cer tu mour si ze was > 5 cm in three pa tien ts, 
2-5 cm in 19 pa tien ts, ≤ 2 cm in three pa tien ts and 
0.5-1.0 cm in one pa tie nt. In pa tien ts wi th lymph 
no de-ne ga ti ve brea st can cer tu mour was weak ly 
diff  e ren tia ted (his to lo gi cal gra de III) in ni ne pa tien-
ts, mo de ra tely diff  e ren tia ted (his to lo gi cal gra de II) 
in 13 pa tien ts, we ll diff  e ren tia ted (his to lo gi cal gra-
de I) in two pa tien ts. In pa tien ts wi th lymph no de-
po si ti ve brea st can cer tu mour was weak ly diff  e-
ren tia ted (his to lo gi cal gra de III) in 14 pa tien ts, mo-
de ra tely diff  e ren tia ted (his to lo gi cal gra de II) in 12 
pa tien ts and the re whe re no pa tien ts wi th we ll dif-
fe ren tia ted (his to lo gi cal gra de I) tu mour.

Estro gen and pro ges te ro ne re cep tor sta tus was al-
so de ter mi ned in pa tien ts wi th duc tal in va si ve 
brea st can cer. In pa tien ts wi th lymph no de-ne ga ti-
ve brea st can cer, es tro gen re cep to rs we re po si ti ve 

in 18 pa tien ts and ne ga ti ve in six patien ts, and pro-
ges te ro ne re cep to rs we re po si ti ve in 16 pa tien ts 
and ne ga ti ve in eig ht pa tien ts. In pa tien ts wi th 
lymph no de-po si ti ve brea st can cer, es tro gen re-
cep to rs we re po si ti ve in 20 pa tien ts and ne ga ti ve 
in six pa tien ts, and pro ges te ro ne re cep to rs we re 
po si ti ve in 17 pa tien ts and ne ga ti ve in ni ne pa tien-
ts. No sig ni fi  ca nt diff  e ren ces be tween ER-IRS and 
PR-IRS we re no ti ced con sideri ng the lymph no de 
sta tus. It was de tec ted that ER-IRS sig ni fi  can tly cor-
re la te to PR-IRS re gar dle ss to the lymph no de sta-
tus (in pa tien ts wi th no me tas ta sis P < 0.001, in pa-
tien ts wi th me tas ta sis P = 0.001, res pec ti ve ly). Sta-
tis ti cal ly sig ni fi  ca nt in ver se cor re la tion was fou nd 
be tween ER-IRS and PR-IRS ver sus his to lo gi cal gra-
de in lymph no de-ne ga ti ve pa tien ts (r = -0.482, P 
= 0.017; r = -0.603, P = 0.002, res pec ti ve ly).

IL-13 was pre se nt in brea st can cer tu mour (Figu re 
1), in sur roun di ng tis sue of the sa me pa tien ts, and 

FI GU RE 1. Mic ros co pic ap pea ran ce of brea st can cer tu mour tis-
sue wi th the stro ng expres sion of IL-13 showed as im mu no his-
toc he mi cal stai ni ng (brown stai ni ng) (HE; x40).
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in brea st tis sue in pa tien ts wi th be ni gn brea st di-
sea se. Both the exte nt and the in ten si ty of the 
expres sion of IL-13 we re sig ni fi  can tly hig her in 
brea st can cer tu mour tis sue com pa red to the sur-
roun di ng un chan ged tis sue in the lymph no de-
po si ti ve pa tien ts, but not sig ni fi  can tly hig her in 
the lymph no de-ne ga ti ve pa tien ts (Tab le 1). The IL-
13 expres sion was sig ni fi  can tly hig her in brea st 
can cer tu mour com pa red wi th brea st tis sue of pa-
tien ts with be ni gn brea st di sea ses (Tab le 1). No sta-
tis tical ly sig ni fi  ca nt cor re la tion be tween IL-13 
expres sion and the lymph no de sta tus we re no ti-
ced, as we ll as be tween IL-13 and pat ho his to lo gi-
cal pa ra me te rs, exclu di ng sta tis tical ly sig ni fi  ca nt 
cor re la tion be tween IL-13 expres sion and tu mour 
si ze in pa tien ts wi th lymph no de-nega ti ve brea st 
can cer (r = 0.405, P = 0.050) (Fi gu re 2).

th the re sul ts ob tai ned in se ve ral ot her stu dies 
(2,3,7,8). Brea st can cer cel ls al so expre ss pSTA T6 (2), 
whi le phos pho ryla tion of STAT 6 is con si de red a 
sig na tu re of IL-13 sig nal li ng (a nd/or IL-4) (7), sug-
ges ti ng that IL-13 ac tual ly de li ve rs sig na ls to can-
cer cel ls (2). Fur ther mo re, tes ti ng the mec ha ni sm 
by whi ch pro cat hep sin D in fl uen ces the pro li fe ra-
tion of can cer cel ls, it was fou nd that brea st can cer 
cel ls sec re te IL-4, IL-8, IL-10, IL-13 and mac rop ha ge 
in fl am matory pro tei n-1β un der pro cat hep sin D in-
duc tion (8). In other stu dy it was shown that the 
hu man brea st can cer tu mou rs are in fi l tra ted wi th 
den dri tic cel ls, in clu di ng im ma tu re mye loid den-
dri tic cel ls in tu mour be ds and ma tu re den dri tic 
cel ls in pe ri tu mo ral re gion (9). Ma tu re den dri tic 
cel ls we re of ten fou nd in clus te rs wi th CD4 T cel ls, 
sug ges ti ng an on goi ng im mu ne res pon se, whi le 
den dri tic cel ls in fi l tra ti ng brea st can cer tu mou rs in 
hu ma ni zed mi ce ap pea red res pon sib le for the in-
duc tion of IL-13-sec re ti ng CD4 T cel ls, at lea st in 
the ini tial pha se of tu mour de ve lop me nt (2,9). The-
re is an evi den ce that so me cyto ki nes are pro du-
ced by ho st stro mal cel ls and im mu ne cel ls, in res-
pon se to mo le cu les sec re ted by the can cer cel ls or 
by the can cer cel ls, them sel ves (1,10). The re fo re, 
neop las tic cel ls pro du ce an ar ray of cyto ki nes and 
che mo ki nes that are mi to ge nic and/or che moat-
trac tan ts for gra nu lo cytes, ma st cel ls, mo no cytes/
macrophages, fi b rob las ts and en dot he lial cel ls. In 
ad di tion, ac ti va ted fi b rob las ts and in fi l tra ti ng in-
fl am ma to ry cel ls sec re te pro teo lytic en zymes, 
cyto ki nes and che mo ki nes, whi ch are mi to ge nic 
for neop las tic cel ls, as we ll as en dot he lial cel ls in-
vol ved in neoan gio ge ne sis and lymphan gio ge ne-
sis (10). The se fac to rs po ten tia te tu mor growth, sti-
mu la te an gio ge ne sis, in du ce fi b rob la st mig ra tion 
and ma tu ra tion, and enab le me tas ta tic spread via 
en ga ge me nt wi th eit her the ve nous or lympha tic 
ne twor ks (10). In ac cor dan ce wi th all the se li te ra tu-
re da ta, it is pos sib le that IL-13 in ves ti ga ted in this 
stu dy, whi ch was hig hly expres sed in brea st can-
cer tu mour by com pa ri son wi th un chan ged brea st 
tis sue in the sa me pa tien ts, was al so sec re ted by 
brea st can cer cel ls. On the ot her ha nd, noti ced 
pre sen ce of IL-13 in un chan ged sur roun di ng tis sue 
and in brea st tis sue in the sa me ti me in pa tien ts 
wi th be ni gn brea st di sea se sug ges ts that this cyto-
ki ne has been pro bab ly pro du ced bo th in res pon-
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FI GU RE 2. The cor re la tion be tween the in ten si ty of IL-13 expres-
sion and the tu mour si ze in lymph no de-ne ga ti ve pa tien ts (r = 
0.405; P = 0.050).

Dis cus sion

The IL-13 expres sion was sig ni fi  can tly hig her in 
brea st can cer tumour tis sue com pa red wi th un-
chan ged brea st tis sue in the sa me, lymph no de-
po si ti ve pa tien ts. The se re sul ts are com pa rab le wi-
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LNT-
(NT = 24; NST = 24)

N, ra tio

LNT+
(NT = 26; NST = 21)

N, ra tio

BBD
(NBT = 20)

N, ra tio

In ten si ty of IL-13 expres sion

T

0
1 4 (0.17) 5 (0.19)

0
1 13 (0.65)

2
3 20 (0.83) 21 (0.81)

ST

0
1 10 (0.42) 11 (0.52)

2
3 7 (0.35)

2
3 14 (0.58) 10 (0.48)

Exte nt of IL-13 expres sion

T

0
+1 6 (0.25) 4 (0.15)

0
+1 10 (0.50)

+2
+3 18 (0.75) 22 (0.85)

ST

0
+1 6 (0.25) 10 (0.48)

+2
+3 10 (0.50)

+2
+3 18 (0.75) 11 (0.52)

Diff e ren ces in the in ten si ty of IL-13 expres sion 
be tween T and ST, and be tween T and BT 
(Chi-squa re te st)

T/ST
χ2 = 2.521
P = 0.112

T/ST
χ2 = 4.305
P = 0.038

T/BT
χ2 = 12.543
P = 0.003

Diff e ren ces in the exte nt of IL-13 expres sion 
be tween T and ST, and be tween T and BT 
(Chi-squa re te st)

T/ST
χ2 = 0.000
P = 1.000

T/ST
χ2 = 4.333
P = 0.037

T/BT
χ2 = 4.916
P = 0.161

LNT- pa tien ts wi th lymph no de-ne ga ti ve brea st can cer; LNT+ - pa tien ts wi th lymph no de-po si ti ve brea st can cer; BBD - be ni gn brea st di sea se 
pa tien ts; T – tu mour tis sue; ST - sur roun di ng tis sue; BT - brea st tis sue in pa tien ts wi th be ni gn brea st di sea se

TAB LE 1. The in ten si ty and the exte nt of IL-13 expres sion in pa tien ts wit hout lymph no de me tas ta sis, wi th lymph no de me tas ta sis and 
in pa tien ts wi th be ni gn brea st di sea se

se to sur gi cal stre ss, whe re fore pa tien ts in vol ved 
in this stu dy were expo sed to (11,12), and/or as a 
pa rt of in fl am ma tion pro ce ss that of ten ac com pa-
nies tumour growth (1).

Fur ther mo re, re sul ts of so me other stu dies ha ve 
showed that cytokines IL-1β, IL-5, TNF-α, IL-6 and 
IL-2 we re signi fi  can tly as so cia ted wi th brea st can-
cer di sea se and ba sed on their se rum le ve ls, con-
ce ntratio ns we re hig her in pa tien ts than in con-
tro ls (13). Howe ver, no as so cia tion was ob ser ved 
be tween in ves ti ga ted IL-13 ge ne po lymor phi sm at 
po si tio ns -1512 A→C and -1055 C→T in the pro-
mo ter and +2044 G→A in exo n-4 and prog nos tic 
fac to rs in clu di ng tu mour type, lymph no de in vol-
ve me nt and tu mour si ze, and IL-13 se rum le vel 
was un de tec tab le in bo th pa tien ts and con trol 
sub jec ts (14).

Re sul ts ob tai ned in this stu dy ha ve showed that 
the re we re no diff  e ren ces in IL-13 expres sion be-
tween brea st can cer patien ts wi th and wit hout 
lymph no de me tas ta sis. Li te ra tu re da ta about the 
in vol ve me nt of IL-13 in brea st can cer are poor. This 
re su lt is unexpec ted and in so me way con tra dic to-
ry and it is on ly pos sib le to spe cu la te about it. Can-
cer cells, in ge ne ral, di vi de quic kly and they ha ve 
spe cial me ta bo lic requi re men ts. In ma ny ca ses 
the se cel ls ha ve hig her bio lo gi cal po ten tial in re la-
tion to nor mal cel ls. Fur ther mo re, can cer cel ls dif-
fer amo ng them sel ves re gar di ng to their abi li ty to 
mig ra te, and this fea tu re see ms to be so me ti mes 
in di vi dual and va riab le. The se con si de ra tions mig-
ht be, at lea st par tly, pos sib le expla na tion for the 
obtai ned re sul ts in this stu dy for no sig ni fi  ca nt dif-
fe ren ce in IL-13 expres sion be tween lymph no de 
ne ga ti ve and lymph-node po si ti ve pa tien ts.
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In re la tion to pat ho his to lo gi cal fac to rs, no sig ni fi -
ca nt cor re la tio ns in IL-13 expres sion we re fou nd, 
exclu di ng sig ni fi  ca nt cor re la tion be tween IL-13 
expres sion and tu mour si ze in pa tien ts wi th lymph 
no de-ne ga ti ve brea st can cer. Sig ni fi  ca nt cor re la-
tion of IL-13 to tu mour si ze, al thou gh the re was no 
sig ni fi  ca nt cor re la tion be tween IL-13 expres sion 
and the ot her pat ho his to lo gi cal fac to rs, im pli ca te 
pos sib le fun ction of IL-13 as a growth fac tor for 
brea st can cer tu mour, and this is in ac cor dan ce wi-
th so me li te ra tu re da ta (15,16). It was fou nd that IL-
13 and its re cep tors we re frequen tly expres sed by 
Hod gkin and Ree d-Sten be rg cel ls of Ho dgkin 
lympho ma and may fun ction as a growth fac tor 
for this tu mour (15). Fur ther mo re, it was re por ted 
that Th2 cyto ki nes IL-4 and IL-13, expres sed by tu-
mour in fi l tra ti ng lympho cytes iso la ted from pa-
tien ts wi th co lon can cer ce ll, in hi bi ted co lon can-
cer ce ll-ce ll ad he sion by down-re gu la tion of E-cad-
he rin, whi ch may lead to tu mour prog res sion by 
dyscohe si ve ne ss of tu mour cel ls (16).

Al thou gh no sig ni fi  ca nt diff  e ren ce was ob ser ved 
in the IL-13 expres sion be tween the lymph no de 
po si ti ve and the lymph no de ne ga ti ve brea st can-
cer pa tien ts, the over expres sion of IL-13 wi th re ga-
rd to the sur roun di ng tis sue in the se pa tien ts may, 
alo ne, in di ca te pos sib le in vol ve me nt of this cyto ki-
ne in the com plex pat ho ge ne sis of brea st can cer 
but its mec ha ni sm is not yet enou gh clear. So me 
ot her re ce nt da ta in di ca te that IL-13 re cep tor al pha 
2 chain is over expres sed in va rie ty of hu man so lid 
can ce rs, and that IL-13 re cep tor al pha 2 may ser ve 

as a prog nos tic bio mar ker of in va sion and me tas-
ta ses in pan crea tic can cer (17). Fur ther mo re, IL-13 
se rum le vel de ter mi na tio ns, and tu mour cel ls mor-
pho lo gic ana lysis, when com bi ned to get her may 
pro vi de mo re de tai led in for ma tion about im mu-
no mo du la ti ng ro le of this cyto ki ne in so lid tu mour 
tis sue. That is im por ta nt li mi ta tion to our stu dy be-
cau se it is not pos sib le to pre ci se ly eva lua te exa ct 
ro le of IL-13 in the im mu no mo du la ti ng pro ce ss in 
the brea st car ci no ge ne sis, and mea su re men ts of 
IL-13 se rum con cen tra tio ns to get her wi th tu mour 
cel ls his to lo gi cal ana lyses are nee ded. On the ot-
her ha nd, tis sue expres sion es ti ma tion ba sed on 
mic ros co py: im mu noc he mi cal quan ti fi  ca tion of IL-
13 is pro bab ly le ss ob jec ti ve in re la tion to some ot-
her ap proac hes, for exam ple the es ti ma tion of so-
me hou se kee pi ng ge ne pro du ct con ten ts, and 
this is al so pos sib le li mi ta tion to this stu dy. Never-
the le ss, the re sul ts ob tai ned in this stu dy may, at 
lea st par tly, con tri bu te to bet ter un der stan di ng of 
the com plex brea st can cer ae tio lo gy, and may con-
tri bu te to the de ve lop me nt of the new diag nos tic 
and the ra peu tic ap proac hes to this se ve re di sea se.
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Ekspre si ja IL-13 u tu mor skom tki vu pri mar nog kar ci no ma doj ke

Sažetak

Uvod: Cilj ovog is tra ži va nja bio je is pi ta ti pri sut no st i ra zi nu ek spre si je in ter leu ki na 13 (IL-13) u pri mar nom tu mor skom tki vu kar ci no ma doj ke u 
od no su na nep ro mi je nje no tki vo doj ke kod is tih is pi ta ni ca i kod is pi ta ni ca s be nig nom bo les ti doj ke te is pi ta ti ko re la ci ju iz me đu ek spre si je IL-13 te 
i sta tu sa es tro genskih i pro ges te ronskih re cep to ra.
Ma te ri ja li i me to de: U ovo pros pe ktivno is tra ži va nje pa ro va bi lo je uk lju če no 50 is pi ta ni ca obo lje lih od in va ziv nog duk tal nog kar ci no ma doj ke i 
20 is pi ta ni ca obo lje lih od be nig nih bo les ti doj ke. Za is pi ti va nje ra zi ne ek spre si je IL-13 i hor mo nal nog re cep tor skog sta tu sa pri mi je nje na je me to da 
imu no his to ke mij skog bo je nja u tri ko ra ka.
Re zul ta ti: IL-13 je bio pri su tan u tu mor skom tki vu kod is pi ta ni ca obo lje lih od ra ka doj ke i u okol nom nep ro mi je nje nom tki vu kod is tih is pi ta ni ca, 
te u tki vu doj ke kod is pi ta ni ca s be nig nim bo les ti ma doj ke. Ek spre si ja IL-13 bi la je zna čaj no vi ša kod tu mor skog tki va kar ci no ma doj ke u us po red bi 
s os ta lim tki vom (P < 0,05) kod is tih is pi ta ni ca sa po zi tiv nim lim fnim čvo ro vi ma. Ekspre sija IL-13 bila je zna čaj no viša kod is pi ta ni ca s tu mor skim 
tki vom kar ci no ma doj ke ne go kod is pi ta ni ca obo lje lih od be nig nih bo les ti doj ke (P < 0,01). Uo če na je zna čaj na ko re la ci ja iz me đu ek spre si je IL-13 
i ve li či ne tu mo ra kod is pi ta ni ca s kar ci no mom doj ke s ne ga tiv nim lim fnim čvo ro vi ma (r = 0,405; P = 0,050). Ni je bi lo zna čaj ne ko re la ci je iz me đu 
ek spre si je IL-13 i dru gih pa to his to loš kih čim be ni ka kao ni ti iz me đu ek spre si je IL-13 i sta tu sa lim fnih čvo ro va.
Zak lju čak: Do bi ve ni re zul ta ti uka zu ju na mo guću uk lju če no st IL-13 u kar ci no ge nezu kar ci no ma doj ke.
Ključ ne ri je či: in ter leu kin 13; kar ci nom doj ke; tki vo doj ke; be nig na bo le st doj ke




