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Abstract

Background and purpose: Diabetic foot ulcer is a complication of type 2 diabetes. Various
factors, such as changes in the level of cytokines (especially IL-1B) can interfere with the development of
diabetic foot ulcer. Several factors affect the level of IL-1p levels, including the rate of neurotransmitter,
especially dopamine and its receptors. The aim of this study was to investigate the changes in IL-1p and
dopamine DRD2 receptor in peripheral blood mononuclear cells (PBMCs) in diabetic foot ulcers.

Materials and methods: In a cross sectional comparative study, peripheral blood samples were
collected from 31 subjects with diabetic foot ulcer, 29 without ulcer, and 25 healthy individuals (control).
Total mMRNA was extracted from PBMCs and cDNA was synthesized to study the DRD2 and il-1p gene
expression variations by real time PCR. Concentration of il-1B was also investigated in sera.

Results: Significant decrease was seen in gene expression and sera concentration of il-1p in
PBMC:s in diabetic patients with foot ulcer. There was also a significant reduction in the expression of
DRD2 receptor gene in patients with and without foot ulcer.

Conclusion: Reduction of IL-1f expression seems to be related to changes in the expression of
DRD2 receptor gene. Therefore, after supplementary studies, reducing the expression of DRD2 could be
regarded as a prognostic factor and as an effective factor in the spread of diabetic foot ulcer.

Keywords: diabetes, foot ulcer, dopamine receptor, gene expression changes, II-13

J Mazandaran Univ Med Sci 2018; 28 (162): 47-58 (Persian).

* Corresponding Author: Majid Pornour - Medical Laser Research Center, ACECR, Tehran, Iran (Email: pornour@acecr.ac.ir)

47


http://jmums.mazums.ac.ir/article-1-10624-fa.html
www.SID.ir

Downloaded from jmums.mazums.ac.ir at 10:46 +0330 on Monday November 19th 2018

ol s (— S B}y e colS Hilsa_) as
(IEV-0A) 1MV Jlw 15 1¢P o)laid  @dilse § Cuny 2)93

Jaysaa IL-1PB (uSginw g (uoliga DRD2 a2i S (ly wlpnei
P g£9i Cuba ghllite ja yiba glo p3jagimy aig)

"oslj paal ol 135
I PRSI
" S el )5
"9l huslow! Lo polli
"398 5 Ls ) el
LI

23S

Sk oz 1 il Jol g A3l o ¥ 65 Cubs (golew SMare SIS (2L 6L o5 1 dam 9 dislw
by 5SS slo) I (2h> Sl 055 2 0 iy 5o A5 o (L-IP) Y BmS sl il Joo o la S s Ol 50
Lo goast) o ol 5555 O oo Sl 4 Ol g5 oo OT oz 5145 Al 5o il 5 oo IL-1B O Sl ) ikt
53DRD2 bls g3 05,8 51L-1B ;,\m;:sﬂ)ﬁwuuOitr\?u’l,'lg,.u.;y.;Umugh;m.uﬁfﬂwg,;
el 03 g Cubis 0355 53 (PBMC) ames O 5 (5l i ¢S5 (gla J shos

=5 813 (Bl lan ¥V 1 o 05 45505 \YAP Ui 53 (gl lin 5 abaie anlllan ol 55 slagbsy 9 Slgo
Sudshe 3l o 5 g S (55T o J 257 03 8 Olged b &S o B0 5 055 05k (b Sl YA 5L
L DRD2 65,8 5 IL-1B(sLacs3 0ly Slyhd Olme Cmslgs 53 5 5w CDNA 5 ol 5zl JS'RNA La0ST 51 PBMCs
W58 18 5 35 sm ket al p w3 ILA1B oo CE i A (5,8 o 51! Teal time PCReSCSS

(= v_>')' Losmbs sl iy oS sw ol 0w ble falS oo - dL-1B 05 0L 55 (6,ls sme [2alS ladsdly
A odalia b 055 8 5 b Ollew ;3 DRD2 oxﬁfojglﬁ,b@“umlfﬁrn.u oy

el ) day ol il o DRD2 0 ;S 05 0l Sl b byl s IL-1B O rals” oy o 5 4 gl
505,S s BT i Jele K Olgie 4 1, DRD2 0Ly jialS & iy Hlebl pum Ol dls LaSS Sladllas
WDl (2 Sl 055 S 0 e el Ol 4

IL-1B 03 0y s ccpoly3 slo 06,8 055 il 153415 5o 0l

4o )i
Sl dsb b3l s 55 5 ol el Sl ply s )2 Ol 5= 4 (Type 2 Diabetes(T2D)Y ¢ 55 b

&Q:égr}j(\)aﬁ@uﬁw@\}gﬁ J)\:&\@F&@\ﬁ\r@:ﬂw\}l{t@kﬁ&
E-mail: pornour@acecr.ac.ir S5 53 53 Dl e Ol Ky e ol AR slex 10165 — 093 33 o i ghune ilge

O ! ebials Olaals doly oMal 33T o8kl ¢ gl S j 03 8 8SCm 5 byl ol )87 (g smils )

Ol Ol 018 (S ke oty A sl ¢ (S5 53 55 Dlidond S e 6558 g F (s 03,5 ol Y
Ol e 8 5 035 s o5 carl e oLl x5 0 8 sl ¥

Ol 0,8 (855555 5 5 685 gmilign 5 o oK ting 3 oLkl ¥

Ol 015 (Ol (S8 3 psbe oBails ¢ fonst ol Sl slay o c(y 501035 skl B

WAF/A/Y Dy g el APV SNl S gl s WAS/ZITA S Sl s fu 6

1BV 13« 1¢P o)ladd (eliine g Canyy 5)9s ohdjle (i) ol oGl dlas €A


http://jmums.mazums.ac.ir/article-1-10624-fa.html
www.SID.ir

Downloaded from jmums.mazums.ac.ir at 10:46 +0330 on Monday November 19th 2018

il )|Sasb g ealj pamlpl lai

Lacosl g Lad s ﬁ\y\ S0 ol Soline Ol 3L
35 0T Cadibes (slaodi ;5 5 g5 5 dlawly 4 45 AsL 0
e 55 Sl i 5,0 ()l o BT o sl
S5 b SV gl 5 Lol baos S ol S
S5 el 3 s (YO 3 oo Caliben (5o slan s
504 S Glacs s (amme 5 655 i 53 3
N‘E;Mﬁ‘ Ol s Sl > (65 51 Sl sa 92
FECIONINEPE P P pslie slade 53 555
ONCed ods 215EY 6 55 s 4 S Ol
e o5 95 abmg an el gy Gl by e
D1 lsos| gl Ly a5 e (255 2 G- 01,8
(P LsL o (D2,D3,D4) D2 4 (D54D1)
2 Laets S ol pla a8 Coulam g Il
Ol (ol 5 e g e Ol SO sl slad b
ool S o5 o gl g 5 ) ) (o R o
Js il i i 53 Ll o S Lo
Lo 1S a5 el g3 lul ol (00 LL
5 U35 dile (DRD2) D2 sl 55 05,8 Calibes
sl dshe 53 a3 gl 5 Ble oz S 905 2
= oade 09355 0 OB g 1 okl o (slad sher
1 Tt i S e O sl o5 &85
OLES a8 (Wl ol A b Y g3 Smbs Olays
S e sl T 3 a5 55 Yl DRD2 o> oo
S5 Jeas 383 S ST il Jts glS
DRD2 03313 ¢S5 b ¢l 1 059k i glan
0l ,S La s ) plwas s SIRNA Lbuy
S b5 01 6 o o gl 85 s
AU o it sl L INS-1E glad s s
Slas w538 cladla s e O3S
Caltes lad shor 53 iuali 53 slaedi ;S 50 e
Ll i LS sl 5 La, ST 0L 5 e
JE RGN o - SR DR PR PR QRGN PREJRER
St Sl s o et 4 S s Ol o

Sedod Gia Lol sisn 5o ol L 5 ol

s a1 S (Diabetic Foot Ulcer(DFU))
o 0Pl s Sl s a3 S 54 5
9 oPolse b g e DDA Sl 5 Sl e Subis
(Shas a5 el ol 2 3l 53U e 5 5 e
(el DFU an 5 ool Jole Loy 55 G50 olow
e Sl o35 sl ol el 055 0 5 anS L
le sl plad L )& (NAsl or gode g lgsl b
Lajls Sle 5 Jlbisl /53l (slad sho o3 5 4 ¢ l3azan
(L)) =S s 2l gla S s A 5 2Ll 5
g oS 055, S L 5 (IL-6) $— S I ol
e, S oSG IL-L eslgls s ls |y (TNF-a) LT
Slagal oo 5315 ol (28 o ol b S oo
3SR MaS e 5 ol 5 el
03 S ygbas o Sl ol Sl i sl S s
J,S 5 s ol 3 50 o 1y oledl glaunT 5
a5 3l e 5 (e 50 st 53 0T A5 5o
W5 S VL slacble (el 5L 5 e
3 S o W Sl Wl SSL glad s 5 1, IL-1B
o 55 R ¢ gl 5 > I 4 i
O35 0 5557 G b 31 lds e 5 5 e
PSSl Ol 5 55 LB skiS T 5 sy (slad she
() Lledi odaline T2D Ol ylaws 1 adaT Cws 4
o lad b 5 Sles g5 4 45 das e Ol il s
AU o Lad sl ol ea 5 55 oy ey JhalS S
Uil s i el s ST 55 6 e T2D
SleF AL 53 sl Ly glad e 55 5T
Eelpoud JLET il Clgdl el slad gl
C e DLl a8 5 e lS (g 5lesl5T
Slacil )3 Cledl (bl s )3 5 0 i3 8
2P S lyss Bk 51N b S0
3 ilte g1l 5 ol Jaa nme (slaoutias JUis]
(sl dis 5L, (o lid usle K5 g 58 sl
7200853 348 GLalsay 0 it f 5 S5 o J2S
Fobls Gl Slallas (S o J 28 1y Cialies

€9 1RQV 13 ¢ oD s)laid @i § Cunyy 3)9s

ohjle Al ek oGRSl dlas


http://jmums.mazums.ac.ir/article-1-10624-fa.html
www.SID.ir

Downloaded from jmums.mazums.ac.ir at 10:46 +0330 on Monday November 19th 2018

R0 slo @a))s IL-1B paSeTaw g 03eb0s 83305 by Olwes

adlas 31 Ollan ol a8 ole [id b (g sl 3150
O35 & gos S Olylow oled 1L waldE LS
Ol arnS ol S aslbisls,y b Ol
o) Al slgr (S 5 e sl Sas
J=| (ir.acecr.ibcrc.rec.1394.38 M=l 4 2.S
a.\_iﬁquZ a:ljSLs-):A_(d\s\.fs\q-}Sl{..\i:Jf
SN g o dplons (1 M) SL (on ke (ol 5
Lo e s ol e 55 35T 2 e s
0>3D2 o3l gl ;a g3l an 93505 0 oolizal Jits
S ol a e g LI LGl 5L 5,50 058 8 3 ey
03,5 12 53 IS AL (or pde a ol ool
¥V Colg e s a8 ks 55 e ¥ Al
Il OA o SSla b 2> (S o555 4 Yas 5l
LL o) 0o (s sl YA JL VO B 0 ()
31305 Y0 5 (Jle V8 B FA ) e 08 oo 5 S0Lee
(JLaVe BV ) Jl F o Sl b bs 8
05,5 33 Lads sai I (golar .k 8 41 5 andllas 3 40
OMSie s w0 @Il 31315 055 0oty (2l Olsley
SLagls O pame e bl O abeie 5 (SIS

Lds 4dl B LS anllas 51 S5 bl

Solor (g jllt
Siay ) eslimal LPBMC slad ybu (g jlulu
Os5 SLa 4 sas 11)AS plawi) JSSL Chale o
Glad g s 5 el s s 51 (I L 0) oo
(cpolen) slasl ds o3l (sl Jsh (55LuesleT
4i850 Sds 4o O 95 Sls & ged Il LA L;”ch,
Sl Lads i p e g L 50 Sl ¥or g 59 L
L Ops SLad god s ok (6,155 IL-1B L5
G55 (PBS) 3L Sliud (K Jslous (55lus o>
51 PBMCS) 05 atad &5 Jases (slad sl .Sl
WS Cble (b L 0 wpei 2 2 e
VS‘JJ Lk lus (Pharmacia, Uppsala, Sweden)

)brjf'/"\i'/"\%jé_!s#w‘jdjl-w

45&5— DL ‘(\ﬂ)v\;},&@ dL@Jj\ ka"b,«:l DL thb);l.&
5556 eSS Ol g 4 OT 2 5 IL-1B Coenl o) e
el Jolm 05 posas ) o35 e 00 Sl S
)JDRDZ 05_3'34_3&\_;3: L;Lhou\.tﬁfg}l:uj(ﬁﬁf
A LI o s ) La S s S5 o5
BE] “_'1[3 Q‘J_:.ﬂ gs’\_.’.)J‘ S48 )3 gwb ny .ijdﬁ
Lol s et onl 25 2 OT i ¢ mbs slaes;
Slans &S glad b ;3 DRD2 ok, 8 0Ly L 0T
aallan U'f.‘ (:L>u‘ )‘ oda U'.'.‘J’L"’ ol o llES rbu‘
35 5L 33 DRD2 05,8 5 IL-1B &l ks oL 5 )
obes sbae=) 4 e Ol 53 PBMCglad 5k
e 33 5 55 sk s 313 aylie

| 03¢

59 9 330
33 6l alie 5 abaie aalllas ¢S LSl anlllas
(2led L r i 0 Ok (b Olsle 05,5 4
Pl sl B8y (s b prpe 055 L (2l Obley
23 3Ll b Sy g s (6 S e Tl 0l
i oLl 3 4 0l S aml o s 1 o s
psde (A Els slgm st o 5 el S 0 Subs
plosl W7 oW \YAF sladle o 016 (S5
(Cmls s e Ol (o 3 53 3555 slre 2
$o55S Jarll)sms bl o als (Alad ot
Oleys s oS (M/dl 126 51 i (slil O - i3)
=5 4 M (23 Ollem 09 8 3 s gy o sl
4SS o sl Ol ys G b Olslew (8L e e
am,o b (eda 751 ) (b b e 05 4 Dl
A5 51 ST (Con gzl g solal 52 05 Y S
3y 0t Dlen (U3 05 8 b (B> 4l 5
oS aserl o Olal e oy Sl 50 Al o3l Sl
Ls Ol (s g Oluar gtz g g Dl 4 &S
Ol gl (55 55 L Jlob S gie gy Sy g )

Lo So,mdl L slag,ls o pan p s (gualsd

1BV 13« 14D o)ladd (el g gy 0)9s

ohdjle (i) eokc oGl dlas Oo


http://jmums.mazums.ac.ir/article-1-10624-fa.html
www.SID.ir

Downloaded from jmums.mazums.ac.ir at 10:46 +0330 on Monday November 19th 2018

il )|Sasb g ealj pamlpl lai

3 ¥ s 00 (MQCI2 N 5e Juo YO -Y (g5l
A5 S Y sl p e S V /A ANTPS 6 55 a
5 s Ke ) 5 (0l = e05lw) Tag i s DNA
RT-PCR STy ;o 3 45 &S 0l oo 4 CDNA
SLal 55 5kt .25 8 15 eslinl 5 5
4> ,590 L3 ,3PCR -actin 4 IL-1B [DRD2
¥O Jyb 3 s s SLeT aids 0 Sde 4 ol 5 sl
Fooaids ) S oo, S sl 4340 5 K
51 5 e a3 #Y 5 (DRD2 (gl ) 51 5 lo 4y
a3 VY 54l Fr a4 (b-actin 5 IL-1P &l )
o o S e 5 aids ) Sds 4 o, S sl
S Sl a5 VY cles 5 olg il bk
PCR oV 4o Culg 5o .l anlsl aids Vs Soda
sdaline 555 5SINJ5 5 o yoY 58T Sl eslizal |
o o3l A St J ST S (ol esdle
S50 88 CoS s eslinal La sl 5 Shee
Ol gl (OLIT (Roche) o 8 ule s 1S 5
5 o3liz! Real time PCR plow! (51, CDNA 2S5
o3l Uy 5 il g6 ok (S 0310 L IS
4 B-actin 5 IL-1B (DRD2 (¢l = La o,y St
plol Real Time-PCR «SGSS L s J =87 0l e
- ¢!~ Real time PCR (Corbett, Germany) .
ke ¥ shous ol homn s S Ve 53 45505
sl 2 5l Y gy S /¥ s Fast Start Master
by lsee ol 51 2l Ssd fomere 53 b oLl
Vs s eals 55 s /) e Ll 5o ST
s ot 81 oS Ol e 4 CDNA I 25 S
0 55 (3l pul g sl dlo o & ol )~
PG NP P PR R P g INPPEp
FO sl (68 o510 5 2S5 cad sl ml  dLasl) 285
Al S il b asl i 1SS IS
51,8 slo ax,3#Y 5 (DRD2) 5| 5 slo 455 9+
Vo gl 3,8 Sl amys VY 5 (S T-B 5 IL-1B)

36 51 e 0L > il g5l (6,8 5101 L ast

S YD 5 (1S e a3 ¥0) ) e
aads Vo Sde 53 §aes Sl od s (g5luld ¢l
OT )3 4SS lanY) odis J:S..J ol el esla
L Sl il 5 s (65T ez (W51 1 3 a5
\;_,L,’J_s.Ty.urL?a\d:sah Sde s Yoo gy

(V)Ld 40us PBS Jgla L J sl

RT-PCR
Ly PBMC sls Jsl 51 o5 MRNA ¢ 5o

2 «(OLIT Roche) RNA ol sl &S Sl eslizul
Sl e I o3l &S5 sl s ol
RNA ols ol el (o gad plod il (5La0lSS
NanoDrop o&cws JIRNA Cble 5 o s gy 5 3

e (8l 0 ges o 53 RNA Ipg oSG s oslizal

(Fermentase) CDNA . oS L. 5 cDNA
5815 5l eslinl L La eyl bl eslizul (OLaJT
s1L-1B (DRD2 (¢ ,— (WWW.oligo.net) oligo5
ol Gl Sl 05 Ol e a Bractin O
Luas > b GenBank s edd S gl JIss
BLAST o313 oL KL (6 s ¢ | 0 5de
NCBI g 5l 5 o mesls sl KL

! —— (http://blast.ncbi.nim.nih.gov/Blast.cgi)
A eslizal (6 15 bl 5l 0T Cuoliazs !, &yl

(\ o)Le..i' Jjb)

RT-PCR L;‘}: oslatw! S50 ‘_gl.&ﬂ‘ﬂ Slasin ) oslod ij\’

Product Accession

Primers sequences Genes
length number
16lbp NM_0011013 5-AGACGCAGGATGGCATGGG-3’ B-actin- Forward
5-GAGACCTTCAACACCCCAGCC-3’ -actin -Reverse

127bp  NM_0165743 5-TGTACAATACGCGCTACAGCTCCA-3'  drd2 -Forward
5-ATGCACTCGTTCTGGTCTGCGTTA-3"  drd2 -Reverse

115bp  NM_000576.2 5-TGGCAGAAGTACCTGAGCTCG-3 IL-1B - Forward
5-AGGTCCTGGAAGGAGCACTTC-3' IL-1p - Reverse

53 IL-1B sDRD2 slaiss ol byl sl —

ples sl (Jpems PCR 35, ¢ PBMC (slad shr
DNA sty oS3 b ke Yo (ol g 03 il
SiSTy boglsee A plx! (01l ostew) Tag 3l

Ol 1MV 3 14D o)ladd celiine g Caunyy 5)9s

ohjle Al ek oGRSl dlas


http://jmums.mazums.ac.ir/article-1-10624-fa.html
www.SID.ir

Downloaded from jmums.mazums.ac.ir at 10:46 +0330 on Monday November 19th 2018

R0 slo ea) )y 1L-1B 03593 § 03e039 83335 ol Chyes

Er 02 D o (Soan el Gl Al
0Ly (Sed (e iz or (DRD2 5 IL-1P e
eslizal 3,34 SPSS 18 ,13lp 3 PBMCs 5 lais3 (|
35S P e sl aallln 53 .o 81,8

AL a3 e (gl T Blod 4 (D <t/00)0 /00

b 4l
RT-PCR
23 IL-IB 5 DRD2 sla 05 Ol caadllas ool 5>

5L 055 00 5 b ubs 43k S SIPBMC sl J gl
oz 2052 d 7S 05 8 Olsie 4 i Ve 2 5l 3
el s3 05,5 oS 1 QLS RT-PCR s .28 8 )1 3
03,5 35 ,aPBMC slad b ;5 IL-1B S s s
B N S e a5 5 0k s o5 L ks

Qojlod  5as) Lh (oo Oly ob> 4 Moo

200bp

100bp

sladsbu ;5 IL-1B sDRD2 (sl O Ol ocins O 1) o5leds g
Jgams (5L S Vv S 5e) eSCale ool s o 5 PBMC
F ¥ Sale PCR _ite 8 a5 g0 1Y Sl Gz p o8, 5

ILA1B 05 Jgames # 50 ¢Sale DRD2 0 J gams

b
Sl b e b g SledeT s 4 ol
Ll |L'1B3DRD24;J¢};JA ca&_ﬁ.&@%

e ol &G Jals o g o8 ASL o (55le o b
oti:_.ﬂauéj_éui:.gguu‘ﬁh-wjau|ﬁ|g)$
L5 (g3 gowe Jdo 9 4 25 .5 5 Real time PCR
by mlsabolasly [aSls a gl ey e
UL S L 5 As dub PCR &Y gaames 55 I

A odalin )Uﬂ.’b‘ S e)"...b" b

by
DRD2 &labs el 25 gla JI g b (ol 5
S s (e Sl oslal Ly B-actin 5 I1L-1B
(Applied Bio System, USA)ABI 3700 % , -

s b Iy

ELIS _alosT
5 g0s 2 gl IL-1B o ke U551 ol
osleul (eBioscience, USA) IL-1B oL 5,1 .5 )
3 esliwl L ELISA ¢SS L IL-1B ebale s
(ELX800TM, USA) ELISA plate reader o>
NP8 s 2y 5SS e IS 8 JSSsp olel
o sml Sy & ) 5t ol (sl o8 8
S Dan 0T 33 45 (oS sl (265 om 5T
IL-1B ke b lze o gb FOr 200 b 3 K5,

LA 6_,:_?5)‘.-\;\ rf.»)b

oloT i 5 40 e
Minitab 16.1 I3lp S a4 L 4 503 sl
Linreg )\}J\Cfd:,sjgg;;f\),anﬂ:j.woﬁd
L Real time PCR (slaesls .3 5 15 obj,l s,
(Yerd 5 Y 0)Rest yl5lp 5 5 AACE 2, 3l oslicul
Ol (s D (VDS 15 el 5 5 550
o LaoT o ol oz ea DRD2 5 IL-1B o e
Ll 5UT 05T 5l eslizul L PBMC (glad sk
Sy s—e 53 5 (One Way ANOVA) b b ¢S

awslan 5,50 Post Hoc Tukey g, as ()l e

1WAV 115 ¢ 10D o)laid (@il § Gy 8)9s

ohsjls (Al eolc oSl alas oy


http://jmums.mazums.ac.ir/article-1-10624-fa.html
www.SID.ir

Downloaded from jmums.mazums.ac.ir at 10:46 +0330 on Monday November 19th 2018

il<1b concentration (pgiml)

il )|Sasb g ealj pamlpl lai

3305,5 4w 5305 Sl gy e () eslizul
Slabss s i o025 ol ) K b ans i
oL Jlis 3 BLAST esls oKL js ot b JIss
558 513 sz 3550 NCBI s o 15 4S5 03l

A Al askd g

Elisa g7 floe 5 4/ 2
OLas LV s 5 40 20 51 Jol (sla 03l
2L Ohles0g,8 55 IL-1B o clale &S 51
b oM 8 5l e o o5 4 Dl
by o5 L e o150 s AP </e0) Codl pals
Sl e k0,8 5L alie 53 2
adls ralS ol VAV AL-1B oo e Clle O 5ee

Y oJLA.&J,j_}«AJ) Sl

350.00-

300.007

250.007

200.00-

150.00-

100.007

T T T
diabetes with ulcer diabetes without ulcer healthy individuals

b5 b 2l Wbl s IL-IB oo G ¥ olads p9a
Ohlas X smmn (535 Sin b 038 3131 iz o2 5 L 055 O
Al ILAIB o Gl 05 Y e 535 5 S5 0 8

RSO PR PN

oleT Jolowi 5 Joloes
0l 8 S IL-1B Ol s (Sianed O s 3T
LS 5l ae BL )l edias 0Lt5 (DRD2
(Pt / Y 5 /PO (Stas 5 L) 05 53 0al 0L

sl

Qs ol LT
53 IL-1B sDRD2 (sLad ol caalllan sl s
9500k 5L (s Sl PBMC (lad she
2550 S 05,8 Olsie ol 4 M b 5l 3
05,5 ¥ 2 PBMCs 3 a0} ples (35 13 (s z
Sleded Grida glaosls Jdow g4 o A ils Ol
O3l a8 sls L rest i 5 5le i L Real time PCR
503 55y Laos & 0 05 0Ly Olje 03 st 5 1B
Ollews JIPBMC slad sh ;3 DRD2 05 Ols 590 55
05,5 13 L amlin 53 b 055 Ok 5 L Cabis 4 Sl
Ols o) labde BB 2als Cubs 4w L8
0Ly 53 g 35 0B Sl (o ol b oks ol
5L a5 b ubs 4 0L 0 8 53 0w DRD2 0
el oo (Y osled Jgdor) i ois |y 055 Ok
Sl s SF a5 IL-1B 05 Ol Ol eid 5550 55
slad g u:,.al_f o=l Ol s sdaline UL
S 3L gl 53 b 055 b a4 Yo 5131 PBMC
OLdne oy &5l )3 €351 5l e Zuls 4 M 8
(s o Ve o180 L 5 05 ol
Ol b 055 0k 5 055 L (B3 313 o G o

D30 415 Sae
Olslag 53 IL-1B 5 DRD2(sla03 Oy & s Ol ozl i

5 AL awlis 55 055 09 0L 5 (b sl o5 4 D
A¥eeqgyeaarest b 5IET) . Cubs 4 M

SR gk Ol (S ) S S e e 0 O alie

S YE +0.11435 2.47ns DRD2-u/in
ol feeeny +0.01542 10.16* DRD2-ufi
g ey +0.01241 visR* DRD2-n/i
= /WY +0.575574 /P49 IL-1B-u/n
ol 8% +0.688842 YAVE** IL-1B-u/i
S Pidtas +0.926858 AW IL-1B-n/i

Cobs 4 M e 130 (35 05k ek T N5 L ksl
significant at p-value<0.001 *

significant at p-value<0.01 **

no significant : ns

L .. 5 Real time PCR s L 5 0 (slaesls ;JUT

350 a5 sei AACE 5 LS s o g 4 25 AACE

OW 1WAV 13« 19D o)laid (el § Gy 5)9s

ohjle Al ek oGRSl dlas


http://jmums.mazums.ac.ir/article-1-10624-fa.html
www.SID.ir

Downloaded from jmums.mazums.ac.ir at 10:46 +0330 on Monday November 19th 2018

R0 slo @a))s IL-1B paSeTaw g 03eb0s 83305 by Olwes

s L dds s s ol Sl el o35 5 Jdy 5 s
IL-1B s TNF-0t 035 4 ¢ oWl 55 5 gl S sz
Sl s e o S g gl 53 8 Lls edge 4 1)
Sl el S b S o 1 (MMP) LSS il
Ly g Ay 5SS 5 oS Sl 5 4
Slalen b Ly 5 Cibse 055 3 45 (6 b
YO Jlu s OLLSen s Mirza (vars)s s i s
Slesliwl L IL-IB s Hlge 45 sls Ol (glantllas
Lo i 5l Lasls Sbe oS’ 2 (ool 5T &K
2olie Gl @l e dLL o8 o gl ST
5 CiS boe Lo g 0 sl SN o 05
G2 Uy Sl 556 0Ly ialS o by s,
55 53 1L 1B s Slgn 45T Sl pl go 355 o0
oS’ i (63L T K Sl eslinal b (> la s
slacdsd s el iy Sl sSTB G i sm Lol
T R e 5 S35 b ke e 5B STl
Lo aly ol pd oo b 055 3 5 5 o) Ay )5S
IL-1B e 0313 15 Codn Yloom o8 s o 0L
SLaps ) 55 Sl p e Sloys sy oSS Ll o0
ol Olallles 5 iy aST Jl= s (YAHAEL bs
s~ OT Sl SIS S IL-1B 05 Ol 5 oo 2l
ailaa S (YLl 0L 1) Cabs laes) 5 5
0L 53 IL-1B 0Ly Jials Ly ekiaslis ol
Sobaz 4l 5 axdls G Jlu B0 51 2 b Sobs &
mbo b ¢35 Shls 5oy Jlo Ve Sl i 4 OT
JoB Cllas be el bl 5 sl o cdius
b bl Sy Lo oS s 3l 6 5VG o g s
o e Oble 53 (e go GbLe 53 4z 5 o 53 4
FOLIL Ol @l 5131 L aglie 53 (b sl o5
Ols O ks 45 das e OliS 03 8 ol LS andllas
¢35 4 e 31 3IPBMC (glad sk ;3 DRD2 o .8
LA S s Ol ST L DT s (als sy
e adlas 5l ol el &7 il s TNF-a
L 0T peis L350 5 DRD2 05 0Ly 2als S0l

CBlE s g JB Ok e g L
Sl L o5 b Sabs 4 S sl 31 o IL-1B a e
J=B Ol ed s )l 5y abs 4w 8
PBMCs ;3 DRD2 el 53 (sl .S 5 (slaba>e
G Dllllas ddodis 055 g 5 b Sl 4 Dlne
&S o 53 15 DRD2 035 4 cyely 33 slaeti .8 2
Slalllas . Llosls mes 5 oLl L Sla S s
Bl 56 T b Clle a5 Wl DL (godas
33 4 S T2D Olslay 53 S 508 5 la (S g2
G S s e P psba bl o GR1 Yee 8
S 5 b s Shes jlge Sl IL-1B el
() edhe st ok odd 55 ab 5 5 e
YNl ooy St 4 53 T2D Hs IL-1B i

aS Wsls Ol Yo o) Jle s O, Kes 4 Eiizirik
Sladsha 03,8 5,5 L 2B lT Lyl b Cou
LB 1 e 53 (oS3 15 ol oS 5
4 e TNF-a b s IFN-y LS5 5ok 5 oles «
Sl & W5 by slad sk 3 Shos 53 JMs
s Palmi aadlas 55 O (Y13 55 e LoT otd
sldl 53 e 5 @ 0K 5 Recasens 5 ol ,5a
by o) Golew gy &S Lsls QLES Y0 9 Yoy
o ol b ol s Sl el Y g g
slacble by (15 sal gt 045 Jlb e
D55 53,5 53 Caltee oLl sla Silis 51 VL
oJ sdoee TNF-t g0 ,& TNF-0t dL-1B dIL-6 il
S 815 8 DLakaS 5 555, C ST,
(OXE)Cwl AS” o J 2871, sl

5 0,LSea 4 Lobmann (93 bl e
SLa T YV 5 Y0 ladle s Ol Kes 5 Siqueira
ORIl L o 0 S ol e el
AL (B g b (sl s 0ds (55 20L&
Sl 2iSTy i 5 Ladsho ool senl il
B I 51 5 51 ol sliw sdiasilis 8 ¢ ol

1BV 113 ¢ 14D o)ladd (el g gy 0)9s

ohsjls Ak} eole oGRSl alas S


http://jmums.mazums.ac.ir/article-1-10624-fa.html
www.SID.ir

Downloaded from jmums.mazums.ac.ir at 10:46 +0330 on Monday November 19th 2018

il )|Sasb g ealj pamlpl lai

Jlse Ol o 0397 (487 5 a3 )L
B - HG o CEE = P W gt | ) § QN W P W |
o 3T ol o3 Lo gt 055 a5 ol
S 53 IV oyt gl e o)
Jel s dhoor SISl Cubs 5o 055 5 s Culg 50
) La S st Ciliie ¢l 3 15 oo 4 S0
35 Ok ) dzzeed el 55 (Slaots ;8 (S 51w
F35U 53 g e aliss e, S Sy hlbsn
Lyl 5 55 Ok sl b e lies sl lan
Jl 53 OVl e &S0 5 5 sml 5 (055055
oy oo B4 O an 5 Shao axlas 3L Yo
Sl oS s 5l s 535 M5 2 DRD2 Glajely e
o |y TNF-0 5 pro-1L-1B aes 51 olgdl 55
Jle 55 31,8 5 Yan adlbe @ VLR 15 56
DRD2 5 DRD1 (cladt& s 45 das o 0L Y410
S ol e 11 D S e 3 g 2B
e G B oS s Sl ) )lge Lel DRD2
CebDRDL Gl ply s 45 Jlo 5 0355 oo
G SLALB S IL-IB i 5 5 515 ey Slge
ol 53 ol adllls s (N3 45 e Sl O S
5= DRD2 dL-1B ,LS ;3 &S ol 0T 5 Oly e
Oby 75 Ll biledd Oy (mls Oyl <WLPBMC s
L o5 0a b b cubs 4 Y Olsle 55 DRD2 05
313 0L (gl sme S5 Ly ol 5131 L aglie s
DAL 0Ly SralS 4 5ls e 5 015 o0l 1l
Wl ol ;a2 DRD2 ;i L (b> (sl o5 sl 51 3
S sy bl 65 ol Sl (San lg 5o

Ol Ll alauly i Lag st 5 3 gy 3 Lo 1S
53l LB o au oledl (sla S g
candllan ol 53 odaT s o s 4 a5 b i
Orlee LG 55 5 gy L) 53 LB el
ot 40 S ) &S 53 DRD2 fodly 5 sk
Tt 5 Sl (S ¢ JuS Slallas I (5l |
ST ;S0 Wil o DRD2 &l ks 457 s

IL-1B o oLl i 5556, 05 0L talsS”
(FV)LEL o

cla.ﬂ il 2l edias Ol Olalas b aslas s
s sl bog e 05 0L ZIUT L ecobs Hs IL-1B
&S5 slad she omar 3 IL-1B 03 0l S35 L3,
(el Sl s GlaosS s ool pe) (Slisn
2B s lie o5 L Cabs 4 0L o
Tl 48 Sl 5 Ll s atalin Cubs 4 s
S5 ¢35k ks 4 0l 03 8 3 IL-1B gn e
el s i 51 30

Seth Lo 5 o™ glanlllan gl oS ol s
=5 dis 680 (655 4S5 Y Jl 3 0L
ol asdllan gl alie (s plonil s S ge 55 g
e Sn ot Al 0T el i
Sl adS” 50 8 0dols aiaia 3 (CKD) (58"
5 BL 3 (5,5 030 il b i a5 ol
L 6573 4 OF a2 Ll 0 5l ey (gloe iy 25T
I3 S 5 i 5 51,8 oSS
FBosb alaesss g adsl Jol o 5o Il
ol ST 0l Oles 3 .C8L el g s
CiSs jebay sl el i 5, VF O
STNF-a dL-1B s 457 5l 0L G ol ¢S]
5 dde sl rse o Ol e DL om0 5 50
S 0L ol S o 3,0 545 J S 09 S
Cobs b, i 53 TNF-a 5 IL-1B 5 il &5
Ols fo Sl aars b o 055 00 & 5 dnen o
=5 s sl Jole o3 ol i sla,y sSTB
Y g5 Cals @ Ve 5l 3 5 S s nl e
=5 s T BT pde 53 Jae el 015 e
] J=lpe plw s ot Ceils ol Bl pl s
o bl e sl S8 0l Ol ol s o
23 s slad b (65, La0T (ol ool s
Lol 5315 5 Lol g, dile e T 5

00 11V 13 14D o)ladd (eliine § Cunyy 5)9s

ohjle Al ek oGRSl dlas


http://jmums.mazums.ac.ir/article-1-10624-fa.html
www.SID.ir

Downloaded from jmums.mazums.ac.ir at 10:46 +0330 on Monday November 19th 2018

R0 slo @a))s IL-1B paSeTaw g 03eb0s 83305 by Olwes

Sl 3Sewlps
oL 3 s )t sl 55 aslllan
L 0l (S psde AE s slgr tasy
A5 Lol s gomn ol (Jlo Slos 5 YYPY o jles
eVl 1y 355 (1 Sl 510 O A 55 S

References
1. Spranger J, Kroke A, Mohlig M, Hoffmann K,

Bergmann MM, Ristow M, et al. Inflammatory
cytokines and the risk to develop type 2
diabetes. Diabetes 2003; 52(3): 812-817.

2. Tecilazich F, Dinh T, Pradhan-Nabzdyk L,
Leal E, Tellechea A, Kafanas A, et al. Role of
endothelial progenitor cells and inflammatory
cytokines in healing of diabetic foot ulcers.
PloS one 2013; 8(12): e83314.

3. Banerjee M, Saxena M. Interleukin-1 (IL-1)
family of cytokines: role in type 2 diabetes:
Clin Chim Acta 2012; 413(15): 1163-1170.

4. Dinarello CA. The role of the interleukin=1—
receptor antagonist in blocking-inflammation
mediated by interleukin-1. N Engl J Med
2000; 343(10): 732-734.

5. Rhodes CJ. Type.2 diabetes-a matter of B-
cell life and death? Science 2005; 307(5708):
380-384.

6. Donath MY, Shoelson SE. Type 2 diabetes as
an inflammatory disease. Nature reviews. Nat
Rev Immunol 2011;11(2): 98-107.

7. LeRoith D. B-cell dysfunction and insulin
resistance in type 2 diabetes: role of
metabolic and genetic abnormalities. Am J
Med 2002; 113(6): 3s-11s.

8. Guigas B, de Leeuw van Weenen JE, van
Leeuwen N, Simonis-Bik AM, van Haeften
TW, Nijpels G, et al. Sex-specific effects of
naturally occurring variants in the dopamine

receptor D2 locus on insulin secretion and

Al LaOT glagst5 5 ol ana s 53 f5e 5 edins
Ols Sl 1 (65 el dmalie L Ol o o
r Ll s (55385 s S5 sla S s
s e ST Sloslinul U 5 i Slidss (J>
Jolss Ol 4y 33 Glaedi S Glais ST

358 o Sl Tl Sl s 53 ey e

Type 2 diabetes susceptibility. Diabetic Med
2014; 31(8): 1001-1008.

9. Berthoud HR, Morrison C. The brain,
appetite, and: obesity. ‘Annu Rev Psychol
2008; 59:'55-92.

10. Pornour M, Ahangari G, Hejazi SH, Deezagi
A. New perspective therapy of breast cancer
based on selective dopamine receptor D2
agonist and antagonist effects on MCF-7 cell
line. Recent Pat Anticancer Drug Discov
2015; 10(2): 214-223.

11. Pornour M, Ahangari G, Hejazi SH,
Ahmadkhaniha HR, Akbari ME. Dopamine
receptor gene (DRD1-DRD5) expression
changes as stress factors associated with
breast cancer. Asian Pac J Cancer Prev 2013;
15(23): 10339-10343.

12. Barnard ND, Noble EP, Ritchie T, Cohen J,
Jenkins DJ, Turner-McGrievy G, et al., D2
dopamine receptor TaqlA polymorphism,
body weight, and dietary intake in type 2
diabetes. Nutrition. 2009; 25(1): 58-65.

13. Anderzhanova E, Covasa M, Hajnal A. Altered
basal and stimulated accumbens dopamine
release in obese OLETF rats as a function of
age and diabetic status. Am J Physiol Regul
Integr Comp Physiol 2007; 293(2): R603-R611.

14. Beaulieu JM, Gainetdinov RR, The
physiology, signaling, and pharmacology of
dopamine receptors. Pharmacol Rev 2011;
63(1): 182-217.

1WAV 115 ¢ 1¢P o)laid (@il § Gy 2)9s

ohsjls (Al eolc oSl alas [\1%


http://jmums.mazums.ac.ir/article-1-10624-fa.html
www.SID.ir

Downloaded from jmums.mazums.ac.ir at 10:46 +0330 on Monday November 19th 2018

il )|Sasb g ealj pamlpl lai

15.

16.

17.

18.

19.

20.

21.

Rubi, B, Ljubicic S, Pournourmohammadi S,
Carobbio S, Armanet M, Bartley C, et al.
Dopamine D2-like receptors are expressed in
pancreatic beta cells and mediate inhibition
of insulin secretion. J Biol Chem 2005;
280(44): 36824-3632.

de Leeuw van Weenen JE, Parlevliet ET,
Maechler P, Havekes LM, Romijn JA,
Ouwens DM, et al. The dopamine receptor
D2 agonist bromocriptine inhibits glucose-
stimulated insulin secretion by direct activation
of the a2-adrenergic. Biochem Pharmacol
2010; 79(1): 1827-1836.

DeFronzo RA. Bromocriptine: a sympatholytic,
D2-dopamine agonist for the treatment of
type 2 diabetes. Diabetes Care 2011; 34(4):
789-794.

Wu W, Shang J, Feng Y, Thompson CM,
Horwitz S, Thompson JR, et al., Identification
of glucose-dependent insulin secretion targets
in pancreatic B cells by combining defined-
mechanism compound library screening and
siRNA gene silencing. J Biomol Screen
2008; 13(2): 128-134.

Garcia-Tornadd 1, Ornstein AM, Chamson-
Reig A, Wheeler MB, Hill DJ, €t al. Disruption
of the dopamine d2 receptor impairs insulin
secretion and causes  glucose intolerance.
Endocrinology 2010; 151(4): 1441-1450.
Mehdi A, Arabi N, Pornour M, Vaseghi H,
Ganji SM, Alivand MR, et al. The diversity
in the expression profile of caveolin Il
transcripts, considering its new transcript in
breast cancer. J Cell Biochem 2018; 119(2):
2168-2178.

Maedler K, Sergeev P, Ris F, Oberholzer J,
Joller-Jemelka HI, Spinas GA, et al. Glucose-
induced B cell production of IL-1B contributes
to glucotoxicity in human pancreatic islets. J
Clin Invest 2002; 110(6): 851-860.

22.

23.

24.

25.

26.

27.

28.

29.

30.

Féve B, Bastard JP. The role of interleukins in
insulin resistance and type 2 diabetes mellitus.
Nat Rev Endocrinol 2009; 5(6): 305-311.
Eizirik DL, Mandrup-Poulsen T. A choice of
death-the signal-transduction of immune-
mediated beta-cell apoptosis. Diabetologia
2001; 44(12): 2115-2133.

Palmi M, Meini A.Role of the nitric
oxide/cyclic GMP/Ca2+ signaling pathway
in the pyrogenic effect of interleukin-1p. Mol
Neurobiol 2002; 25(2): 133-147.

Recasens M ,Ldpez-Bermejo A, Ricart W,
Vendrell J, Casamitjana R, Fernandez-Real JM.
An inflammation score is better associated
with basal-than stimulated surrogate indexes
of insulin resistance. J Clin Endocrinol
Metab 2005; 90(1): 112-116.

Lobmann R, Schultz G, Lehnert H. Proteases
and the diabetic foot syndrome: mechanisms
and therapeutic implications. Diabetes Care
2005; 28(2): 461-471.

Siqueira MF, Li J, Chehab L, Desta T, Chino
T, Krothpali N, et al. Impaired wound healing
in mouse models of diabetes is mediated by
TNF-o dysregulation and associated with
enhanced activation of forkhead box O1
(FOXO01). Diabetologia 2010; 53(2): 378-388.
Mirza RE, Fang MM, Ennis WJ, Koh TJ.
Blocking interleukin-1B induces a healing-
associated wound macrophage phenotype
and improves healing in type 2 diabetes.
Diabetes 2013; 62(7): 2579-2587.

Oncul O, Yildiz S, Gurer US, Yeniiz E,
Qyrdedi T, Top C, Gocer P, et al. Effect of the
function of polymorphonuclear leukocytes
and interleukin-1 beta on wound healing in
patients with diabetic foot infections. J Infect
2007; 54(3): 250-256.

Schram MT, Chaturvedi N, Schalkwijk C,
Giorgino F, Ebeling P, Fuller JH, et al.

OV 1WAV 13 . 19D o)laid (ol g Gy 5)9s

ohjle Al ek oGRSl dlas


http://jmums.mazums.ac.ir/article-1-10624-fa.html
www.SID.ir

Downloaded from jmums.mazums.ac.ir at 10:46 +0330 on Monday November 19th 2018

R0 slo @a))s IL-1B paSeTaw g 03eb0s 83305 by Olwes

3L

32.

33.

34.

Vascular risk factors and markers of endothelial
function as determinants of inflammatory
markers in type 1 diabetes : the EURODIAB
Prospective Complications Study. Diabetes
Care 2003: 26(7): 2165-2173.

Vaseghi H, Pornour M, Djavid GE, Rigi G,
Ganji SM, Novin L. Association of the gene
expression variation of tumor necrosis factor-
o and expressions changes of dopamine
receptor genes in progression of diabetic
sever foot ulcer. Iran J Basic Med Sci 2017;
20(11): 1213-1219.

Seth AK, De la Garza M, Fang RC, Hong SJ,
Galiano RD. Excisional wound healing is
delayed in a murine model of chronic kidney
disease. PloS one 2013; 8(3): €59979.

Reinke J, Sorg H. Wound repair and
regeneration. European Surgical Research
2012; 49(1): 35-43.

Ruckert R, Lindner G, Bulfone-Paus S, Paus
R. High-dose proinflammatory cytokines

induce apoptosis of hair bulb keratinocytes:in

35.

36.

37.

38.

vivo. British Journal of Dermatology 2000;
143(5): 1036-1039.

Petrache I, Otterbein LE, Alam J, Wiegand
GW, Choi AM. Heme oxygenase-1 inhibits
TNF-a-induced  apoptosis in
fibroblasts. Am J Physiol Lung Cell Mol
Physiol 2000; 278(2): L312-L319.

Besser MJ, Ganor Y, Levite M. Dopamine by
itself activates either D2, D3 or D1/D5

dopaminergic receptors in normal human T-

cultured

cells and triggers the selective secretion of
either IL-10, TNFa or both. J Neuroimmunol
2005; 169(1):161-171.

Shao W, Zhang SZ, Tang M, Zhang XH,
Zhou Z, Yin YQ, et al. Suppression of
neuroinflammation by astrocytic dopamine
D2 receptors via [alpha] B-crystallin. Nature
2013; 494(7435): 90-94.

Yan 'Y, Jiang W, Liu L, Wang X, Ding C,
Tian Z ,et al. Dopamine controls systemic
inflammation through inhibition of NLRP3
inflammasome. Cell 2015; 160(1-2): 62-73.

1WAV 113 ¢ 19D o)laid (@il § Cuyy 8)9s

ohijle (i) eokc oGl dlas OA


http://jmums.mazums.ac.ir/article-1-10624-fa.html
www.SID.ir

