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BE Hiy W RBEIRAR gestational diabetes mellitus GDM & F G fH L Fpi8EE % adiponectin APN 2
ZR Adipo R 53 /LY FE BTG 2 8 PPAR-y  FANE-6 IL-6 AEfLXHE ik GDM FIBE & iF % Z2 1
CON #%-20 f5i] R A4 B 8h A Ak 4 Hr 430K I i A= AL 8 bR 2% 2 i PCR 346 0 i A 41 21 APN I Hi Az f& Adipo-R1
Adipo-R2 PPAR-y IL-6 mRNA 7K V-1 33k Western blot {45 i #5240 2 rh PPAR-y 1L-6 & 1K A5 4k &5 O5
CON ZHAH L GDM 41 APN mRNA ZikH &ML 1.08 £0.11 »s 0.68 £0.09 :=2.79 P<0.05 Adipo-R1 mRNA ik
TEZEA 1.0620.09 vs 1.1320.11 t=0.48 P>0.05  Adipo-R2 mRNA kB @I 1.03 £0.11 vs 2.29 =
0.42 1=0.29 P<0.05 PPAR-y mRNA kBB  1.02£0.16 vs 0.61 +0.09 =2.28 P<0.05 IL6
mRNA FEIH R 1.0720.10 vs 2.64+£0.43 1=3.55 P<0.05 @5 CON 41 GDM 4 % fa fk 4 41
PPAR—y BB F A B 1.00 £0.05 »s 0.53 £0.06 =5.31 P<0.05 ifij IL-6 & [7 %1k 0 45 1k B 4% i
1.00+0.05 »s 2.26£0.22 =5.51 P<0.05 QPEHZE mRNA f175 5 5 ZEAKF 1L-6 mRNA & KR kA
IHAEE r=-0.39 r=-0.60 r=-0.70 P<0.05 5 PPAR-ymRNA /K F-F%E /K EARLI R IEFE r=0.59
r=0.60 P<0.05 &4 GDM BEMREHMIBKRZ M AT S5 TR R &4 CDM BHIREHL H s
IRZE R mRNA £k b5 PPAR-y J IL-6 ik X
KW EUIRIIBEIRE NeBEE  IBBRE 2R R RIhT S BRSSPI 2R A6
hEESES  R714.256 R587.1 R363 XEARER A

Relationship of placental adiponectin and its receptors with PPAR-y and IL-6 in

pregnancies with gestational diabetes mellitus
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Abstract Objective  To investigate the mRNA and protein levels of adiponectin adiponectin
receptors PPAR-y and IL-6 in placental tissues from pregnant women with gestational diabetes mellitus
GDM . Methods Pregnant women with identified GDM 71 =20 and matched women with normal glucose
tolerance  CON n =20 who admitted in our department from February to December 2010 were recruited for
this study. They all received cesarean and their blood samples and placental tissues were collected. Automatic
biochemical analyzer was used to examine serum biochemical parameters. Quantitative real time PCR was used
to analyze placental adiponectin  APN  adiponectin receptors Adipo-R  peroxisome proliferatoR-activated
receptor y PPAR-y  and interleukin-6 IL-6 mRNA levels Western blot assay was applied to test placental
PPAR-y and IL-6 protein levels. Results  Compared with CON group APN mRNA was significantly
decreased in GDM group 1.08 +0.11 vs 0.68 +0.09 ¢=2.79 P <0.05 Adipo-R2 was significantly
increased 1.03 £0.11 v5s2.29£0.42 t=0.29 P <0.05 but that of Adipo-R1 had no change 1.06 =
0.09 vs1.13 £0.11 ¢=0.48 P>0.05 . PPAR-y mRNA and protein levels were significantly lower 1.02 =
0.16 vs 0.61 £0.09 ¢=2.28 1.00+0.05vs0.53 £0.06 ¢=5.31 P <0.05 . IL-6 mRNA and protein
were significantly increased 1.07 +0.10 vs 2.64 £0.43 t=3.55 1.00+0.05 »s 2.26 £0.22 ¢t =5.51
P <0.05 . APN mRNA was negatively correlated with fasting insulin levels and IL-6 mRNA expression and
protein levels r=-0.39 r=-0.60 r=-0.70 P <0.05 but positively correlated with PPAR-y mRNA
and protein r=0.59 r=0.60 P <0.05 . Conclusion Tocal changes of adiponectin in GDM placenta
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may be involved in insulin resistance. These changes are positively correlated with PPAR-vy expression but

negatively with IL-6 expression.
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IE U 1 5 PR 5 gestational diabetes mellitus
GDM B8RRI m B i E M s FE A
AR E AR B A5 el GDM (1 & 9 %
TEFRERE L 4.3%  GDM BETE ™ Ja KA 2 RIBEIR
PO LA ) XU, 2 TE 22 A Y 3 4% GDM fiy
JLAZ AR 5 KL & 5 B 1
e LR GEIEPEEE R i EZ R H A
BT R BLRIAT AR 58 220G R 28098 2 3 3 ol 2
RS FAI MR B i F2AEH] JREKR ad-
iponectin APN  JEH7 I & I JBE & R IR 7 2l
it AU A BREE R AZ K Adipo R 4541 R 45
FSMWIER RIEAVIR RV GDM iR #4210
APN JeZ (R B K P ZBR AT e 2 5 TG ILIAE K &
A (E K AR A 2 0 I R BL R S B TNF-o
IFN-y IL-6 &4 VE A+ F1 PPARs 453 5 B JI5 4 1L 1)
HF E™/Z5 T APN 5538 BRI A8 1k AF5T
S i 20 5 IF % 1 GDM ;= it £ 4 41 h APN
Adipo-R1 Adipo-R2 PPAR-y IL-6 mRNA i H % ik
AKFBIBFFE R0 APN {553l #% 5 PPAR-y F1 IL-6 &
IR R AW T3 — L8 GDM fir fE 4
APN 35 BIHLE S GDM fldas il 55K 9 3Gy T 8

1 wRSH®

1.1 BRI Z R0

PEFE 2010 4F 2 - 12 A B RER 2R 5 — = B = RBHE
BEF D 7= o0 0 I AR R M PR 2248 20 5] GDML 4 BRI IR
BB B AN 4E U 24 ~ 28 J& GDM Z2iA ¥l ik & iz 3h
VRITHEEI LS B AW = 4Ry 30.62 £0.66 4 2
FIRBRFE %L 22.44 £0.68  Z2J%] 38.86 £0.87 J&  LHU[FW
FEACI IE 7 (094215 20 FIVEAXTIEZE CON 41 4% 29.67 =
0.86 % ZHRiiki4esk 21.29 +0.93  Z2JE 39.22 +1.32
J&  GDM Z2WitrES R SCik 1 2 AR E & 2%
PR P IIfe R 5% CON 41/ GDM I 7E4E M 2Rk
Fifesy 22 LR ITGIFEEL P>0.05 ZEFFREIHFE
B0 R B A E WO E MR B i A1 8 bR A
1.2 ARAOkEE

OF ARG RKIMEL 2 2107 W ek i S7. RIAS 45 1 1fn,
WA WIS R RS W dshs Qr#iLE W& T
T AR R SRR P I KN 1.5 em x 1.5 em
FEAL AR, PBS S obi vpk 3 Wk LU BRIy — 1k
A RNA -Store i AR 7T 4 CHRH —MriGEBARA T H

28 80 CyKFE RS

1.3 7k

L.3.1 IR A 2 SR ) R IR b s R
HEME SRS R 2 A Aol A ke S
AT HOMA TS RHLHTHE 4L HOMA-IR

1.3.2 S2RF9tE it PCR BRI AG &2 41 APN Adipo-R1
Adipo-R2 PPAR-y IL-6 mRNA /K748 {L

1.3.2.1 gIW&E  ERZEYREARAFESR 5l
Y1 b T % 5 B GenBank J¥ %145 APN 5'-ATGGTCCTGTGA-
TGCTTTGA-3" 5'-GTTGAGTGCGTATGTTATTTTT-3" NM_004797
Adipo-R1 5'-TTCTTCCTCATGGCTGTGATGT-3"  5'-AGTG-
GACAAAGGCTGCTGCCA-3'NM_001127687  Adipo-R2 5'-TGT-
TCACTTCCATGGTGTCTCAA-3" 5'-GCCCCCGCCGATCAT-3" NM_
024551  PPAR-y 5'-TCAGGGCTGCCAGTTTCG-3' 5'-GCTT-
TTGGCATACTCTGTGATCTC-3" BT007281 IL-6 5'-AGGGCT-
CTTCGGCAAATGTA-3"  5'-GAAGGAATGCCCATTAACAACAA-
3" NM_000600 GAPDH 5’-CAAGGCTGTGGGCAAGGT-3' 5'-
GGAAGGCCATGCCAGTGA-3' NM_002046

1.3.2.2 #1415 RNA 25 B 100 mg R B2 A
Trizol 1 ml g B Invitrogen A F]  $2BUIRIEA 21 RNA $#4E
FeRs IR AR S AT AT IR 2 g RNA 347 SO sk
RN FR 20 wl [ % sl & W [ K% TaKaRa

1.3.2.3 LRSSt E i PCR AT ERFRIE  oDNA ik
10 f% HL2 ul 5 SYBR Premix Ex Tag 1 TaKaRa K5|#i3EfT
ZRAMEERY § AR 10 Wl PR 95 °C 3 min 95 C
£ 10 s 1B 60 C 30 s LEMI65 °C 5 s JEH 39 Ik ¥sfirkih 4k
T£ 65 ~95 C GAPDH Mehr#ifk mRNA (5 P05
Rt AT IEAG SCih e B PCR RS SR 2722 gk 47 it
ﬁ 2

1.3.3  Western blot ¥ PPAR-y IL-6 & /K F-3 ik DHL
80 mg JIf £k 20 20 FH 24 Mt W h AE K L s S AR T2 00 S0 3K
12 000 x g 4 CAREEL 15 min WHREH O BCA HEHE
wWIRAAE WABRSREYAE Ehat 80 pg HHINS x -
FEGE MR 100 C & W 10 min  12% + A SR o8 — RN M
BERcHE I fL vk SDS-PAGE HiJk 584 1B %% % PVDF i I
5% LR IR A 1 h 1:1 000 A% B—41 PPAR-y IL-6 Hi
I [ Santa Cruz /5] 4 Cib#Z TBST &yt 42 1:3 000 [k
BIFERE P ERFE 1h QEE ECL AR AMB EHE
Millipore /v H]  SRRBURA] Hifs Bio-Rad 2% &) B AR
@Yl G552 Stipper buffer 30 ml 4R ¥ B 50 °C YE
18 min 22 Hi AR B 2 ik B-actin —HT 32 Cell Signa-
ling 2AF] LA 1:1000 —HifEH HRP #ric i1l Edif
IgG 1:3 000 3% Quantity One # {443 #H1 PPAR-y IL-6 5
B-actin YK B LA T 2 1 PPAR-y TL-6 AYAHXTFik &t
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RJH SPSS 13.0 geit il IESAZER DL 2 +5 TR 2 4
(ISR CRCR T ¢ Az AHOGHE TR ] Pearson SRR M

2 HR

2.1 WG RFA AT
5 CON 41ttt GDM 4B #7F 26 ~28 Ji4T OGTT i i}
WZSREIEE 1 2 h BB A P <0.01 S 4l
B M8 IR B T Moz sh 45 & F AR X R 25 M I T A2
b FARYRZ I Z K HOMA-IR j7=6F BMI H il =7
KBRS P<0.05 B 1
2.2 CON #84= GDM 4B 4 # 20 2% APN Adipo-R1
Adipo-R2 PPAR-vy IL-6 mRNA 7K-F &4k

5 CON ZHAfitk. GDM 2 APN mRNA 23k BRAE  1.08 =
0.11 vs 0.68£0.09 ¢=2.79 P<0.05 Adipo-Rl mRNA %
KT 1.06+£0.09 »s 1.1320.11 :=0.48 P>
0.05  Adipo-R2 mRNA AR EHM  1.03 £0.11 vs 2.29 +
0.42 1=0.29 P<0.05 PPAR-y mRNA % ik B & B Ik

1.02+0.16 »s 0.61 +0.09 ¢=2.28 P<0.05 IL6
mRNA FEik BB H 1.07 £0.10 »s 2.64 £0.43 1=
3.55 P<0.05
2.3 CON Zif= GDM 4146 # 41 4% PPAR-y IL-6 & &
KT ZA

5 CON ML GDM 413 #4141 PPAR-y FE K1k
B EREE 1.00£0.05 vs 0.53+£0.06 ¢=5.31 P<0.05
M 1L-6 75 [ 251k B0 DAL BT 48 1.00 £0.05 vs 2.26 +
0.22 1=5.51 P<0.05 WK1

| 2 3 4
PPAR-y(55x10)— T . S T

Bractin(43x10%)— — — ——
627107 i s S —
Bractin(43x107) | MG —

12 CON# 34 GDM 4
1 CON £8%1 GDM £AZ43pa# A 2ih PPAR-y IL-6 B
kEHFRE
2.4 APN 5% Mk 8 4% PPAR-y #» IL-6 mRNA F= %
B K- 64 48 X M5 AT

CON 41/l GDM H &1/ Mrfa4140 APN mRNA %5 I il
BEKFERMAMEL r=-0.39 P<0.05 APN mRNA 1
PPAR-y mRNA JK PRI KPR E IEAE r=0.59 r=
0.60 P<0.05 APN mRNA f1 IL-6 mRNA /K F1%E (/K32
KASEIG R GARSE r=-0.60 r=-0.73 P<0.05

3 g

GDM JEAE I R4 AU H A AL
WA HATAABE MBS RILHT IR 7% GDM
(R o it B PPl T R BT A IR AR S A4 I 1A
CRP 3 APN MUK HT R S5 5 107 5 2 B AT 58 34
M APN JRITARSR A B R B I N 1 HE S
SRR AN RE AU S BRI R A

530 B AV TRl S AR AR AR LAY Adipo-R 455>
S A AR S5 A RN AR © B X APN

MITFETRA 2B AT APN 2R fg” J s =K
PORLO MBI LA EER T 7 EARE
Bl GDM & M APN B R XM iES T
JBR 5 RARBUA A LR TIG BRI 2R B B0 TN 0 A Y
GDM Hif Jify 75 v o] 1 1 ARG 1) I PR K P 25 B i 3
AFAk Nakano %5 © BFFY4R /R B # 22 (34 - B it o
APN JRAHRHE AN T GDM i 3 )i JLIEA 1 APN 2
ERAL AT T FH RT-PCR 52 B J7 E A T 5]
NG AEAE APN 2 AR 38784k I SR IR R
L mRNA k7K 584 L AR A BT BMI £ 7
K 15 IG AN £ L mRNA £R728 LT RES 5
TIRILWAER AR FS W AU R R
PETE 7 A 56 I 2¢O A A I B iR B 4 2 AR AR
APN Adipo-R1 Adipo-R2 mRNA ik GDM % i 4
ML APN mRNA LIKBI W34 HAZ K Adipo-R1
mRNA K WL 2254k Adipo-R2 mRNA iy - 725 1k B
At L
Adipo-R J&4 5 APN {553 B¢ iU 5> 1= APN
E ST IRE AL S Adipo-R HIFPEHIE 8521k
B FINEE G 1 BB LA R R A 2000 e S 2 D) A
& APN it SEEAN A Y Adipo-R1 Adipo-R2 4%
BTG AMPK 3o 45 Ak ) Wi 14 14 5 ) 3% 1k 32 1K
PPARs  Z: 54405 NRIDT AR BAR I RO
FAEARNRLHOK Y- PPARs S B AR HE Rk A% N
SZUREL SR ARG | Hrh PPARy T E 5
AL DUAR S KR By RIS R YD) R R
WEHGIER AR5y 77" Il L6 J&—Fl iy 2 Fh 4
JHL = A 2 DI RE AR M R T 5 R0 S P S g v k4
FERIVER] AT LI B b4 58 e s g A5 ) ot
Ahr SCERHRGETE [T AR AR b TL-6 JE o T4 5
ElE SRS IR TL-6 38 i 10 75 2 s 2 A 4

%1 GDM %0 CON BZNIIGKRENFEBRMITIEHIH =20 x=s

15 OGTT z [ ifA%  OGTT 1 h ififlf  OGTT 2 h ifihl  FAR K mbk R R HOMA-IR Hr =g FEEF BMI SO [
mmol/L mmol/L mmol/L mmol/L pU/ml mmol/L kg/m? mmol/L

CON 4 4.87 +0.12 8.93+0.32 7.00 +0.21 4.53+0.13 13.58 +1.36 2.74 £0.28 3.22+0.46 26.83 £0.85 5.98 +0.34

GDM # 5.72+0.12*  11.33 £0.47* 9.84 +0.35? 4.63 +0.16 21.05 £2.07° 4.39 £0.50" 4.24 £0.48>  28.98 +0.59" 6.02 £0.34

a P<0.01 b P<0.05 5 CON 4t
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B SIS S R A 4 DN PN S
P& = AR PR IR N AT IR i R A
T BEARBES Z/EH """ Chen %5 ° pHFoT 44
R ERSNEE T 45T 2 A IR 420 TL-6 il
FE 4 h #4124 APN mRNA B REA mis & /v
Jrh APN 43R A B SRR AK R S84 S A R P 43
WESE HA I A IR T RE A R Y R IR IR % R 143
W RAEDR X R W B A8 R
AL R R GDM B3 48 TR Flis sl 45 il
& FARGRE S ZARKTHRE T IEHYL BRI
PUHRAFAE 2 A2 iA7E R BMI T2 5% 17 GDM %
PRATOR &A= GDM 4 8 3% 7= i i BMI B @ 38 m H
ISR A IEP] GDM B E T — e R LA
TERRAR T 1Y S5 A 5T b O R 0 28 R
PCR {5 BESE T G4 20 fEAE APN (35 R4
VEMIT R N IRER B Al APN - GDM i
i 2 APN mRNA /KSF B iR R G E T G 88
BRI R F IR e AR S 8 R B S B EOK &2
A 454 APN [/ BR2E 0% HEWT 7] BE /& APN
mRINA i J 3R 815 5 SR 5 28 MU R AR FAAIR
MFEVER B S % ARBF5E 45 5 7R Adipo-R1 mRNA
LKW 4L Adipo-R2 mRNA ik B W 55 4%
AEREETE B AR SR N EREE KA AR R
RIPLYnenysMz 2l g AdipoR2 ik () Lk 52
PREY FRATA LLHEWT E GDM K& A b G 4 R
Adipo-R2 ZRik iy B HATPET R APN ZK-F- Rl 58
JE 5 ZAMATAREEE A R4 APN 2L 5
Adipo-R2 (454 RAEVER 24 APN F&{EAT Adipo-R2
TR AR 20 APN fil Adipo-R2 454
J& P45 PPARy R JE N8 IH AR A AL A5 2 MR olost
JE 5 ZHRPT BRAIK AR AE N A AR R K- GDM
B AR AEZH 2 PPAR-y JIE 52 21 0 ] PPAR-y Y33k
SR s A ¢ SRR A B FEAIG
TR RAE R P53 ff 1L-6 FIRWI BB i
PPAR-y 1% 52 B30 A1 1L- 6 234 W 1 39 7E RNA
FEE FH 7K FE#E PPAR-y 7E mRNA FIEE H /K19
Fih 5 APN [FRIEZ2IEAI IL-6 £ mRNA FIE /K
Rk APN R R A E 2 sz R A
KA M GDM 35 fif S 41 21 PPAR-y 3Rk 1Y
TYEANIL-6 ki) LR ATRES 5 T R AR R £
R XA AR AL S PPAR-y Kk iy b 2 67 AH ¢
FNIL-6 k0 TR IEM & GDM i Jii #4141
APN K3k N i PPAR-y RikZAM ] J& RAE N 3G
Jin HEWT AT AE 238 i PPAR-y A1 IL-6 A4 18 15 BIL i 4 i
)RR A Z AL R R AU AL X Fp Ak
AfesBE R e: i GDM B ERILIMAERKR K E

A e HOR B R 5 AMPK 2558 % 19 #F 58 0T 4R Sk
B PIA S, T RE TS 38 i PPAR-y ()38 2 7] 5l 38 i
TL-6 BRI 51 351 2 1 e i B 4= BRI 2R APN JKSF- AT 4Ny
GDM FffF o S HEHT i R
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