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ABSTRACT

Background & objectives: CXCL5, aso known as epithelial cell-derived neutrophil-
activating peptide (ENA-78), is a chemokine that has a role in some diseases. CXCL5 blocks
insulin signaling by activating the Jak2/STAT5/SOCS2 pathway. It is reported the association
between -156G>C (rs352046) polymorphism in the promoter region and diabetes. The aim of
this study was to examine whether there is an association between this polymorphism and
diabetes mellitus in Ardabil province population.

Methods: A total of 100 patients affected diabetes were recruited from Ardabil province
population; 100 healthy control subjects also were recruited from the same area. The region
containing the CXCL5 - 156G>C polymorphism was genotyped by PCR amplification and
restriction fragment length polymorphism analysis, and allele frequency data were analyzed
using Fisher test.

Results: The results show a higher frequency of carrying both the G/G and G/C genotype in
patients with diabetes compared with healthy controls (p-value=0.01 and 0.006, respectively).
In addition, the frequency of allele C was significantly increased (p-value = 0.028) in patients
with diabetes (25.5%) compared with controls (12%).

Conclusions: Our findings suggest a role of CXCL5 in the pathogenesis of diabetes. Also,
replications in other populations with larger sample sizes are required to confirm these
findings.

Key words: Diabetes, CXCL5; Polymorphism



¥ Uhled 5 (280 bl w0 S i bls)l sw)

Ju )l gLl )3 =9bd Golens LCXCLS o) iy ia bLs)l () 2

,L,zlao D aroww ;r‘_,é'; M0 M ein aublo

ol ol el saly ( soMwl AT ol&dils o Suis 3 oy)fr ol (Jual sals ( sedwl ST olisls ol ) 09,5 !

Y aghoubi_h@iauardabil .ac.ir : s syl SEDVYYIZNAA :pus s - AYAYAEYEQAQ 1 yili 1] g 0wy 5%

4 N\

[CRVICY

v

& 1 Johw wolio jor 0> CXCLS o) Gias .a)ls Giss L solew 3 0 0 &F el LS 508 (PEPLiIdE,ENA-78
L] 338 5o o 1) il sanil (585 JUSaw JBK2/STATE/SOCS2 juuse 935 Jled b 4 cwl o3 0315 lis ¢ sanl
Solow 038 st gl s &5 il o3 GBIT g9 anl > o) ol I -156G/C (rs352046) i) i
bl o Jwd )l gl cuses )3 @obs $oles b i) Jia ool bl w) o asllbo ¢l Jl b8 . 3ubl wubs

bl adbaie Oled oSl @lls 331 51 53 V= e 5 Jus)l olisl ol obs 31311 pis V- - asllaw ol )3 IS yibg)
L Jools mlis 5 3ub w0 30989 ,580l 5 PCR-RFLP (JsSs0 sla Gbos b enbs b i) Sia opl o bl 5 . 353b
w8 )5 )8 ool Julows 9 4335 )90 pudind Sl T s Jl oslaiuwl

23 (P=r/+ ) 351 (1N E) plls S1ysl ey s (1¥9) Mare 3180 s GC 5935 VL Silsl s oaias plis mbs L a8l
(AY) Pl JpiiS 3381 &y o (5 iy C JI LIS (P=+7+YA) IS e ) ghas ol 43 (¥0/0) Mine 13l asllas ol
..)3._»

L wamen VS asllbe ¢l VDS duitud aobs 33593k )3 CXCLS s osias glis Gids e ol Bla aisl i 38 dxuis
23,5 50 g L aidly (pl 3l s Vb Aiges pxa

iy dia CXCLS teubs g 3als wilods”

. J

AP/ s b a3y AN/1 - /YD sl po

2523 Gl s Gigte slo SHze & Tl U &S Ao Jiio
oo Mg calize sla Jolw glgsl Jl (s3lass o g3
Ul i (8 sl O+ Sl Gl S rel a5 b5 .35 5
O 4 43 95 b 9 S5l ol Rlwlids (RS 505 b 5
95 CL CCL CXCL 05,5 Jla 4 osub wblan

oS 93l ol il a8 wnbs olew
Sloolise £oi5 wale & 9T (Bls g oud Huss 5wl
5 usd SIS lnlidl Akl o ke oz
@ I 6% psb @abs b & sl s oT 39a9

[¥] st osts s aaub CX3CL 05 by o U Dutise S aumdgolio oWl oy 5

Soib 50 A5 CXCLS ) w55 a5 cuwl S 908
Sl S gl bouwss Sy Sl Gy S 908 2l
s Jolw o3 TNF-a 5 [L-1B sile bl Ging

! Epithelial Cell-Derived Neutrophil-Activating
Peptide, ENA-78

5 Sus) Jud Il Galise Jelge solow ol 335934
Ol 034 Ylis L w3l By Sbaxo

D] 3l oo b3 5900 03 1 (S 508
s b S8 Gl JsShe Jl 5055 Lo (S 98
Eeiis D3 a8 sdawa peills olS VE-A Ssslo
SIS oo Ll s 1 st walee 5 Rl
Sdiwd Sl i S (b sbls W (5 5as [Y]



1YAY Ol ‘IO)LQ% o )lous (PR jp 099

Jmaol Kb 3 IO}J.c olisls al=xo & -

9 85 Vrr )30V 9 &Y Subs wbhlew 09,5 )3 ©)
Doy a5 Vee JI 00 5 ED ells JpS 05,8 )
JHS 09,5 03 5 BE Jlaw 09,5 )3 Giw (Sle
Ol ow w0 HiSTaa 5,8 0 Jl.oge Jw 07 |°JL‘”
Sl a6 osle sola sl Ag) L3 Ay Vs
5l DNA zhysl Jl s 5 3ib 6051 gox EDTA
Ol slashd olaisl sl yesl y Jl oslatwl b wed
Gk da J=e s a5 CXCL5 3
b uiss PCR gy Jl eslaiwl b 553 -156 G>C
5 RFLP JsSs0 o boo b pusdrge b oyl
J ool b Juols mlis 5 b ) p )0 999 il
s T Jul=s 9 i Sose GoleT s
S

DNA gzl pscianl

9 & b wsa 0 M :SDS K by (bs
O ABBy > p9d Yk L_»;o_\,)f[g._;_.u.&sm
U Glowdy 5 03,5 Joay il aalds V- o
oaub (yulis a5 Sl gl (S 90 w9 b i) V9>
a&By )3 Vo3 V- - b5 aub aslal 5w T oMl
3290 Uplxe 9 33,8 Jodn il aads YO =iy
Jolze s Slab B 399 Joc 9 b iy Y9
osubh a5 Sldslw 90 2 23T VLSS (290
b o3y OIS ed 4 5 03933l Wi 3L £ ml
SDS ¥ Ul 0ol wuwdy Jsolxo 90 2 uaw
asbsl K jlugsg e (Y- -pg/mly v/A ml s (V-7)
A3 &Y slod )d> el YE JIV o &y 500 )8
oaub glubl plab Sos VAML Gus b 435Sl
wcbs @ Sl 4 aids )3 Yo Veer by aixy)
Jaiie jues alg & (290 Jskxme b Jgds il
DNA G 3,5 aslsl Jgibs ol €Ml o
Jslxe Jals Jl oaub sasio SDNA 55d sasie
sbie OT o & 5 A V-7 Josbl b 5 gzl sl

.Sk asbal

& gpizen [E] 358 o (PMN) 5505 5558) 50
5 Sdaad =l Hlwil VS ue S 9o8 K lgic
[0] a5 5o Lyl s AU sl S olow S5 2
ol 5l (ol il b Jolw o5 JWs &
oy AT Dgess J5o8 Dsis L V- s puil
oadlie Judoisiesl v3 5 CXCLS by .30ib 50
Do 50 Mo Y 0o paal Il 55 alungy 5 0
P S CXCLS WL yljwe oty glis mbs
Il o CXCLS wale Jolio s wmanl Gl S1yal
b oo AL Bl 3138l )3 ©Js AL Al s
S5 xSl slad sl ouwss 3L wljae &3 CXCLS
S » ogle AT3h 5o g Sutw ) 3L
Iy Hhas ol gusl 4 o & Jolw wiwoslio )
[5-A 0]

a3 )8 )13 plusl & p5ises S 30 2 CXCLS v
anb s [7] bl oo wST Sl IS 5wl
I 3535 -156G>C izt sdx () ol sVl
Jols 31813138 o i3 0 ol Ol ljue 1S &
23 1) CXCL5 (5 908 Jl 536 molie C JIT
TA] 2ias e plis 355 Hoa

ol L)l wlmimd) wuses 90 2l asdlboo )
cuwl odub 03l Yl @by olow b i) Jia
[v-4]

Slop L pud)go Sb bL)l w0 G5 S
o ol Joa)l pliwl cuses 90 0 ubs
Sk oon bl ssa5 pac b deny  asllhse
ol 5 CXCLS ) ,s G/ICro7- b)) 90
wamen )3 el J)S wames b dunlie s wabs

D)5 saled Sw) o b Jes)l pliwl

PLNS Y
adsl by s Mo 31,81 jl yis \ - - aslloo ¢yl )
oled Sl @l 331V -+ 5 Jus)l glisl Sl
eold) s Jl w V-2 sla Jw )y adhis

’.))&W.J.QTMQ_’U,’A&S)I))—!M’&J\LJ{K



EEY YKo 5 2 98% [ui';Lm

—0) (SR Jin bl sw) 2

-390 ol K dsllbo gl wsolol b
b ST b Jools s oF 0> af 35 520l
33l w9 4385 JE ol Juloxs 5 4355 3) 90
Pl aunlio 20 SIS by & JHiS 5 Jlew
s 0> +/0 )l Lize mow aslloe (pl )3 28,8

Ly aisl

Olissl T le LS SH3I 1 a5 V- - asllas oyl )3
aghio olod oSbu s 3l Sl i Ve 5 Jus)l
& pllis 5 il Shl i uSilie 350 bl
low 05,5 )3 G JT Silslys .59: 0F 9 OE aus ys
C HT ilslyé prizmed A @l 09,5 )3 5 7VE/D
s IAY @l 09,5 )3 5 ¥D/D sloy 09,8 )3
5 Jow 03,5 oo b JT Silslys Wl a5 .awT
S Jiols mlis (P=+/+1) 352 )15 ise @l 03,5
woawl oaub 03 5T\ Jsaa s wlinle 3T

23 CXCL5 156- G>Cammdigo s oaigs) ilolsd \ Jgsa
a3l 9lwl amod )3 @il Jydis” 33l 9 walid 4y Wie ghless

P U 09,8 lewes,S

2851 el PR
<[\ M 700 GG s93)
ARy 4 JAY3 A} GC s
/- 70 lid CC g3
+/=YA AN IYE/D G T
</=YA 7Y 7Yd/d C 7

oioic i lolon I % ¥ ges wubs olew
a5 3o S8 D 33l sl cpian )3 & el
23 9 03lgiln 3,8 sl s ) s3I DM 5 Ay jD
Solop aSigl & Aags b LaiSie sl asols =l
5 wmal Vb s DS 2lb luus Golen K =l
b k) seleial 9 (s3laib8l sla aisjo Mo )8
36Mo,:d3\5)lggmbi:l;xla}&yk}&:dn

azols S8l ol wbyy e JlI S ol XL ,e

Jals a4 osi zhsuwl DNA o pl PCR
J0X-PCR Bufferd/y pl ssls a5 juSio yimmo
(10mM) /- ul MgCl,(50 mM)yvad/- ul
ol ¥O/+ UM Jlwess Tag ¥/0 U dNTPs
o 9 039381 353 kS o poul o YO/ UM (8
& Jslme Rl pzs 038 ST Jl oslatwl b
& S 9 w8y el Slsi aub oaslwy YU

IV -]l 05 0153

Forward-5"-CTCCTCCTGGCCACCCTCGC-3
Reverse-5'-TCAAGCTTTGGGATGCTGGGGGA-3

WJod aslp olGle Jlops)l oslaiwl b (s
7+° C Jlasl aads oG waes 487 C youwlrsilis
g0 4l w e VYW C 5 apl Lw wdes
90393 JSuw YO Lo JSuw dlaws .o )5 )l )8 oslaiwl
9 aads ¥ ks Yeawly 93bs als jo Jol JSw o
owsw b Joc azds O AT JSuw dswss als jo
S ) 89,58 /Y 58T U5 690 o PCR Jsiaze
L JL ees V1€ ojlasl & PCR Jsia=xe :RFLP
b 0313 J3 by s NURI 3Vl 5370 03 55T
o3ls by b PCRLJ}M5IA._!)'JTGJJT)}JQ'A).)
L &S 35 50 Sl b )b can 19 590 wlabs 5
ol o@bine Jol8 Y08 5 BT US 590 2 5ds sl
03 Ubp pae wage C T Hsos aSs)sm s
FB b was WVE b seib PCR Jsaxse

() U ) el cnaline

20989580 U3\ Jsabs
PCR Jgioxo .Y (¥
GC gfuigrin diges £ (¥

2ol oY
GG 953 jg00 aiges .Y (¥
CC 3953 5900 d3905 .0 (pY



1YAY Ol ‘IO)LQ% o )lous (PR jp 099

Jmaol Kb 3 IO}J.c olisls al=o EEY

23 o 908 ol Wlise I YL L 5 S9ib 50 wJ Ve
<ol a Ml by 03 358 cuwlua 9 Slasiwl (Hor
ol 6 sl sl andl [VE] ais oo lagy inl 38l
Bl aigos 590 2 S Sw) pe by olews o )
Bbl (oo o9 0 alike SlB wamenx DS i
2o )3 (53 )Sles (J9lgo Sld w0 pHized
G Jlaial a5 wobs Golewn Sy 0> Gleial sl
4 ol p 36 Sliial Soib jmie Saan S Hpue
Sileos sla by &bl D3 suaa Lo e Lue
s bl LS o) daas slagils ashl 5 )3 Sso
b L CXCL5-156C JT (yu bls)l asllos ¢l
R 0 63wl s sl glis Jwa)l pliswl wuses )
2 [V-A] oo 5 ST asllos jl odwT wusss

bl 5o ylmiuwd) e S0

o ulsie 4 plss (50 CXCL5-156 R CIPIRNEN
Ol wuzes ) =ubs G Ml > g Julge JI
Shele din JUal oG s Lol b )8 Hlas ys Jws)l
bl oo VIS b 63b) Jelse aF wobs sile
G ol a5 b G i S 08 Iy
LS o mmo el s Mol Jele ulsic
S wlelloe ju 5 L wases plw ) wlellas
Saw) 5o M3 @ eIV ) ol 3 Sles 09z S92
23 0l ol M Hd cauas plis lgs (50 aF

BV PRIV PRY

References

» oode olow ol &Sl & angs b o AL (5o
aS bl oo ju S5 slal shls Slhuxe Julse
02 O3S 1oy 13 AiShe Bolow ol & dxitwo ) 3 58
ol ) o s & o0 SuS Jelse
o2l & s D sldl as pla i) i (lwlik
My B3l55 50 SIS (5o pSdsiue 9 5wl Soles
O 0> a5 5l wudle L B Lokl wueal Sk
Solow S Il 35 50 03051 Jos & 5 olsa
dee @ 68 ola solew 9 b JI b s 5 ola

IVVAY] T
SSL)e 5 50930 gawy wlallbe Jl oslaiwl b
ol Jshia & ulss e (GENE SCrEeNing) %)
& Mine 331 Ylee V> by S )9 L a5 (L)
Ol Ol a5 3,5 oslaiwl b (5o w8l Solow opl
Wl dsmiwns 1) 3,3 a5 0o aidS pg3) Jl Al -
OJ) Ol Al 4 Axgs b AT 5o wubs Golen &
odsuil & b Jslw weslie jge ss CXCLS
Jame 03,5 Jled boaS el oaub odly i
b odemil o JuSw Jak2/STATS/SOCS2
2 o) lgie & Bles (50 (al by . 338 50 Vle
IS Sw)m dge =il olew J9r 0S s
G da Gle e See Gl )0
Jobs a5 223 o gl osub o3l mws 45 -156G/C
CXCL5 wudale I Vb uslie shls C JT sla
B wawssd 90 2 pETed 5 Usd b3S VS

[VEN] s
aab a5 107 ol s C T ssas pl mlis

1- Chavey C, Lazennec G, Lagarrigue S, Clape C, lankova I, Teyssier J. CXC ligand 5 is an
adipose-tissue derived factor that links obesity to insulin resistance. Cell Metabolism. 2009 Apr;

9(4): 339-349.

2- Zlotnik A, Yoshie O. Chemokines: a new classification system and their role in immunity.

Immunity. 2000 Feb; 12(2): 121-127.

3- Zlotnik A, Yoshie O, Nomiyama H. The chemokine and chemokine receptor superfamilies
and their molecular evolution. Genome Biol. 2006 Dec; 7(12): 243.



EEY UL 5 (2 p8m bl w0 G Mdp bl Sw) 0

4- Walz A, Burgener R, Car B, Baggiolini M, Kunkel SL, Strieter RM. Nucleotide structure and
neutrophil-activating properties of a novel inflammatory peptide (ENA-78) with homology to
interleukin 8. JExp Med. 1991 Dec; 174 (6): 1355-62.

5- Persson T, Monsef N, Andersson P, Bjartell A, Malm J, Calafat J, et a. Expression of the
neutrophil-activating CXC chemokine ENA 78/CXCL5 by human eosinophils. Clin Exp Allergy.
2003 Apr; 33 (4): 531-37.

6- Chang MS, McNinch J, Basu R, Simonet S .Cloning and characterization of the human
neutrophil-activating peptide (ENA-78) gene. J Biol Chem. 1994 Oct; 269 (41): 25277-82.

7- O'Donovan N, Galvin M, Morgan J. Physical mapping of the CXC chemokine locus on human
chromosome 4. Cytogenet Cell Genet. 1999 Jan; 84(1): 39-42.

8- Zineh I, Aquilante CL, Langaee TY, Beitelshees AL, Arrant CB, Wessel TR, et a. CXCL5
gene polymorphisms are related to systemic concentrations and leukocyte production of epithelial
neutrophil-activating peptide (ENA-78). Cytokine. 2006 Mar; 33(5): 258-63.

9- Amoli MM, Larijani B, Thomson W, Ollier WE, Gonzalez-Gay MA. Two polymorphisms in
the epithelial cell-derived neutrophil-activating peptide (ENA-78) gene. Dis Markers. 2005 May;
21(2):75-7.

10- Ranjbar S, Amiri P, Zineh |, Langaee T, Namakchian M, Heshmet R. CXCL5 gene
polymorphism association with diabetes mellitus. Mol Diagn The: 2008 Nov; 12 (6): 391-394.

11- Barroso I, Luan J, Middelberg S. Candidate gene association study in type 2 diabetes indicates
arole for genesinvolved in B-Cell function as well as insulin action. PLoS Biol. 2003 Oct; 1(1):
41-55.

12- Haghdoost A, Rezazadeh-Kermani M, Sadghirad B, Baradaran HR. Prevalence of type 2
diabetes in the Ilamic Republic of Iran: systematic review and meta-analysis. East Mediterr
Health J. 2009 May-Jun; 15(3): 591-599.

13- Gloyn AL. The search for type 2 diabetes genes. Ageing Res Rev. 2003 Apr; 2(2): 111-127.
14-Carine C, Fajas L. CXCL5 drives obesity to diabetes, and further. Aging. 2009 Jul; 1(7): 674-
677.



