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Abstract

Background: Selenium supplement has multiple important effects, including anti-inflammatory
effect. The aim of this study was to assess the effects of selenium supplement on gene expression of
inflammatory cytokines and vascular endothelial growth factor in gestational diabetes.

Materials and Methods: This randomized double blind placebo control trial was performed on 40
patients suffering from GDM aged 1840 years old. Participants were randomly divided into
interventional group receiving 200mg/day selenium supplements (n=20) and control group receiving
placebo (n=20) for 6 weeks. Primary outcome was gene expression of inflammatory cytokines and VEGF
which were assessed in lymphocyte of GDM patients by RT-PCR method.

Results: After 6 weeks intervention, in comparison with the control group, interventional group
showed down regulation of gene expression of tumor necrosis factor alpha (TNF-a) (p=0.02) and
transforming growth factor beta (TGF—f) (p=0.01) and up-regulation of gene expression of vascular
endothelial (VEGF) (p = 0.03) in lymphocytes of GDM. There was not any significant change following
intervention with selenium regarding gene expression of interleukin IL-1 B and IL-8 in lymphocytes of
GDM npatients.

Conclusion: 6 weeks supplementation with selenium in patients with GDM can cause down
regulated gene expression of TNF-a and TGF—f, and up regulated gene expression of VEGF. Selenium
supplement had not any effect on gene expression of IL-1  and IL-8.

Keywords: Gene expression, Gestational diabetes mellitus, Inflammation, Selenium supplement

*Corresponding Author:
Address: Department of Gynecology, Taleghani Hospital, Arak, Iran
Email: mjamilian@yahoo.com

29



d{b/éiﬁ‘n}i&ﬁ@/)wjju_@l&@ L;.:Aj}wrdw
PP coc(ITV by o lad) 1o ol ¥ Jlu

9 S BB o g O Ol Tokaw (89 2 Posdw SIL oo Wl (wyy
S0k Cabd 4 Wi Olslow 33 (90 JUliguil vy 593576

"Suion dpow ¢ * Ol (S 00
Ol STl eeS Tl (S oo o&ils 0 05,8 oLl

Ol ST eeST1 (S ke ol 0l 05,5 (0L pvamaies slzs.¥
WM 2y ey APIAY 23l 5 56

dASe

opl il Gae sl asl ol as Jlesl dlen l (goixie o SIySL Wlg e pans (55l JoSo 1AAD g Ao
Sisge Juligsl 13y 556 5 el oS 55 ol gl sy gt P b JoSe Sl by adlas
29 (GDM) (5 )ls )k cobs & M b5 2 (VEGF)

4 Mo oyl 05 ¥+ sy 2 Laigsl b osd S8 ysSw 93 (Balad (il o) adllles (] s hg, g Slge
b SaySua Yor ailiy) il (gl Lolas yob 4y (o BASES 1 b plul Jlo Fr b VA i 0350 5 GDM
VEGF 5 el slopyS st 05 0l sk 505 s ati £ Sdo gl (0=Y+) 50Dy b (027 pogibes JoSo
1 s RT-PCR 39, 4 GDM & Mo ()55 slacumgii) ;>

559 5555 05 ol 1> ine GRS & et gmadly b sl 55 celilie atin 5] tu pgile (5 JaSie BBy
05 ol sk )b ixe (a8l g (P=+/+)) (TGF-) b orims yuis 0y ,5258 5 (p=+/-Y) (TNF-0) Wl )5055
Mo (365 sl copmgit) 13 IL-8 g IL-1P (5 ol .1 GDM & Mo o (slo cmgisd > (p=+/-¥) VEGF
2555 g posibs JoSo Cbpme JUis & (a2 g5 JB juiS 4555 s GDM o,

ol b (me iS4 e GDM 4y Mo Jlo)l o5 o atin 5l ay poiles (5l JaSo o 35 5 doren
ok p o ocwdles Js s VEGF 5 ol desMe B il 3 TGF-B JINF-a
)38 6,sb IL-8 4 IL-1P

ook celd el (0 Ol epgriles )k JoSo 1505 B 5l

065 05,8 « SW Ol sl STl el 1 1 gumd O Niung gisk

Email: mjamilian@yahoo.com



OLCod § Oldwos> (S a0

cee 03 Ole Tobw (595 3 posibe &b Joo Sl owsp

23 b hse 55 plhnSTl gls T blie 5s il
SBoS s M5 5 LOMLST (ST s by 5, b
Froowlias 5s3 b opahe JoSa car S1.0V) 55l el
S Fo e S5 2 656 535 VF Se w0 55 S
@3l b Jsho Lsy S Ohlew 53 Sl i e
aauly & ol San pple Sl A5 1A Sl
Aol oo o35 s BIK-MAP Kinase s &b zals”
v B2l o g, 5l ST
o 355 w5 4 A5d-PGI2 el as il
533 NF-kB s les
Ol A1 Ogel (63 9de Db Lo il Ly
5 Sl G oS s 05 Ol e sl oSG
ol 3 a5yl 52 s GDM & Yes 0l ylew ;3 VEGF
05 Ol pshe popsde JoSe ST ab5)) el
GDM <« Sew 0llez 53 VEGFE 5 ol slapoS s

.:‘}J.

b 5959 3l
055 s 93 Bolad b LTS anlllas ol
STl Led 5390 slo (63 b ole OLT i clag,ls b ok J 87
L GDM « S 065 cadllas o) 3 ol o plon]
G313 s Al 3505 Jle Fr B A e (sl Il
OT Ol 3l cdizils 1y o S75 alllan 4 35,55 glaslns o5
ke ol&ails 4y dnlsy Olauls 5 O3 SLaolSileys & 487 gl
faome 53 Kdd Ol (L3S b wnxl e ST (S5
S A S 3 gy 35 gm allan ol sy Ik 0 0
S ool Bl sy 3955 Slaslae gl L8 P LOT Ole
&5 o dile S 5 Shes 3 IVt ¢ pusDS o 4 Dhice
4 Al (S wg) 0D M i e D
BERRE A C)B Al 51 (65,0 ged 5 o gl L Olays
M=Y+) Ligyls o35 (sl (B3las s5b 4 Olsley g yomms
Ldd s win P Sl 4 (=Y) ppde JSG L

TP
55 =l olge 4 (GDM) (gyls,b ubs
2 i b pah b gl 4 Caglis 5 SIS Jass
G dle o GDM () 555 o Caym gula,l Olyso
13 50 Cou 1K 0T odowze VLI 3 1) Olegly Yorgr s
3 8ee 55 I L (5l3)k Cabs code 4 (Y) was
S (W 5T 5 Shas 55 Ias| sl oo a5 e JLL 50T
s 59 MSls 5T 5 (Ba,em I olen ol 5 5STB Ss
Y/FY 01l 53 GDM g5t IUT- s andllan oS5 s sl
4 faeb Ol (n S 5 (p fhe) Sl 0dd 518 oy
3 LGDM 5 (g ls,L (%) (Aoys VY 5 WE i 5
WT 08 55,58 5556 aler S oledl slaceS 5w
s wg a S Sl s (IL) # 858 2t 5 (TNF-00)
S ) (Sl o)l5e b )3 epe S 15 e
45 ol 0l 0313 OLaS Sldlas 1 (gslums 55 cogdle 4 (F)
OT Oy ko 5 (B0 JLlisil ) 55576 e OL
S S e LB sk 4 (oila,k ol 4 dae OG5 s
L P
(0) 25515 solew Bo o
A @3 Ses K Olge 4 psdle
5 0530k STy oS len (GPX) 1S3 0536 48
poke (il pedle Ll g s 4S5
Ol (b 5 o (ko i) s glas Shas
ok 3 5008 caalllan G 53 3505 Cakies S0 oot 553
Sl 03 g3 Lod o NF-KB e 2l (21530 L Lo o sm 50
Sla S s S0 ol 05 (m gias OT a2z > &S
Al oo I ST el 4 ST 5o el Ay
oS s 2 pathe JoSe SISl 4 by sla sl
S pan & usls O Ll Sl Bl 5 oS ol
ol 4 D 0L 53 psthe JoSa (‘;fﬁfif’ Voo 4y,
Cobe ols e SRS o catia # ke (sl 6l
S paila osdea (5) ol 012 C 5 28Ty 55

2 1PN (80 o1+ 0 slads by Jlo w131 K3 pole olCEIS Engh oode Ao



OLCod § Oldwos> (S a0

cee 03 Ole Tobw (595 3 posibe &b Joo Sl owsp

05 Ok b mn 6l 105 Ok b ot

4 e 063 0 53 VEGFE 5 Gl b bas e sla, S0
Real-time ¢SS5l ol ardlas s ylL ubs
S 330 3 o 5 (Ll (512 1) s oslizal PCR
sl S Ohley b 0 (JSSL Jglos SLST L b
Jsbes 635 2 T @ 1y 4iL o Aoy & EDTA
2 Y0 5 LB Y Se 4 5 esls 5SS
Sllomssn 5 b o pdld e 23,5 S5 Sle 4ids
by glial Lty 5 JSG6 ol b s 438 5153
b ke @ sl sizad 5Ly PBS gl
RNA 5 o555 RNA plus-X Jlows ok 1 5zl
Slppass glAml b oS abps S bbb sk
S L 1) oks 1 5ul RNA DNA 4 RNA - s
22A 0315 450 5 w350 CDNA & Lus RT-PCR
Lo lagesln w3S 6ol &5 E Sl ar s A
I, Houskeeping o s 5 adlas 5550 sl 05 4
23505 oo Blast i1 e 5 b1y b el s sel a9
e RT-PCR g5 L1y b 0 51 &S5 8 0L Oljee
Sl n SIS 23S o Paffafl Jge 3 1 505 po
05 5 Cwl edd 38 ) Jpda s eslizal 5,4
ol Housekeeping gene o ol e + GAPDH
Sl JslS sl 1 ey Gl adllle s Sl ods
sl b 5 3L 65 8 50 6,ls o b 450 koDl i
Lyas HdE 6,IeK -AY 55 4o Al e PBS i
5w oS5 51 RNX-PLUS .57 51 oslizal U s
S14>) CDNA & |5 o 05 o 5 4135 71 5l
22A 0 ulg 5o s s RNA 2 sl 1 dn win oS
CS 5l eslimal bl 05 Ol Ol S (5,IugSS A
s Real-time PCR o&eus i eslizel L s Amplicon

*&QWWQ)}.&M

S eslizel by Bolas y5b a ey S s 13l 6,803
G anlllas b plnil 5ualS L odd slgiy sl
3 el (Sl il 3 ol

sk a3l candles glanl s el b
€595 593 L pahe JoSa b Lgols Sl s sl Bl
J3 4 bis ey 8 win B e w5 85 SCa Yo
050k 2 62T g ke (o e ok S0
g 4 A atanl 5 Olplas 3l ¢ pilkinST 21531 (615 3,1
AL il of e adlllas slgml 5o 1) b oS Jl sl
05,5 4 LOT Lavass 5 S5l ($3lad 5 Oljlay ol &3
23 ks sl deylS ¢S b g gl g Al gl
b s Olgy Ollay 5 Oliis 15 3,8 plail &SClS
DEAS S 5 5ty OLL 4 gl LT la Lo
Dyora MB35 5 0pm55) (S Slb b s wnl
S JaS 51t 6 Fon JoSo gn 5 a1 55
S S eslizal 1y Lals LOT 4 ks
G b 3 L S glain s LS o ez 0B ST S 5
23 059y dw e O3 Sl esliul b iz en 9 2l uleS
sl aa danl 5o 5l 0U) aes i J a8 adles b
aw dligy e Calasl g el e lesl 5 poler oo
e ol (ain 2T 55, K5 5 3le S5 33) o535
Sy 05,51 Cwd 4 (gl p s ge J:A§J B Giil; sl
gy a @ME GIF al 0B S S 8 sdie ol 5
A oslizal QLI gl (sl o Jouas N4 1530 0 5 S

By 05y K e ST slaesls bl
S o3Il dlstle sin # 51 ey 5 ardllan g5, 55 Ol les
by U Pl b S Oaub ¢ o lil DIl 5 05y s
e SAS N Cds b Seca Jeas a5l 1 eslizd
e RV G P PP [Pt SC g AN L P S (R
2055 g 1 BMD Gk 035wl i (5,050

3 B el oy BY 015 40 S AS

Y 1PN (80 o1+ 0 slads by Jlo w131 K3 pole olCEIS Engh oode Ao



S5 9 Slbiex (S 50 vee 05 Ol Zobaw 593 2 Posbe G2k S W (rp
RT-PCR 5 03lisw! 3,90 W poalys -} Jooia
(C)annealing  clo> (bp) ol yolp o5
F: AAGCTCATTTCCTGGTATGACAACG
SYIY \Ys GAPDH
R: TCTTCCTCTTGTGCTCTTGCTGG
F: GTCAACCTCCTCTCTGCCAT
ay VAA TNF-a
R: CCAAAGTAGACCTGCCCAGA
F: TTGAGACTTTTCCGTTGCCG
o8 vy TGF-B
R: CGAGGTCTGGGGAAAAGTCT
F: GCTTCTCTCTGGTCCTTGG
o \YE IL-1B
R: AGGGCAGGGTAGAGAAGAG
F: GCAGAGGGTTGTGGAGAAGT
g V. 1L-8
R: ACCCTACAACAGACCCACAC
F: CTTCTGAGTTGCCCAGGAGA
o s VEGF

R: CTCACACACACACAACCAGG

GAPDH, glyceraldehyde-3-Phosphate dehydrogenase; IL-1B, interleukin-1p; IL-8, interleukin-8; TNF-q, tumor
necrosis factor alpha; TGF-p, transforming growth factor beta; VEGF, vascular endothelial growth factor
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