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Study on relationship between serum adiponectin

and insulin resistance in pregnant women with different glucose tolerance
ZHANG Zhi-juan' ,LUO Shen-zhou
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[ Abstract] Objective:To investigate the serum level of adiponectin,and its correlation with insulin resistance in pregnant women with
different glucose tolerance. Methods ; Ninety pregnant women were divided into the normal pregnant women ( NGT group ) , impaired
glucose tolerance ( GIGT group) and gestational diabetes mellitus( GDM group) according to the results of 50 g glucose load test and
glucose tolerance test from January 2012 to March 2014 (30 cases each group) . The levels of fasting blood glucose( FPG) ,insulin( INS)
and APN in all cases were detected by glucose oxidase method, radioimmunoassay and enzyme linked immunosorbent assay,
respectively. The differences and correlations of each index in three groups were analyzed. Results: The age, gestational weeks and pre-
pregnancy body mass index( BMI) were not statistically different( P >0.05) ,BMI of pregnant late term in 3 groups were statistically
different(P <0.01). In the NGT, GIGT and GDM groups, the levels of FPG and FINS, and HOMA-IR were gradually increased, the
concentration of APN was gradually decreased (P <0.01). With age and pregnant weeks as control variable, the partial correlation
analysis showed that the serum APN level was significantly negative related to the BMI of pregnant late term, levels of FPG,FINS and
HOMA-IR(P <0.05 to P <0.01). With APN as dependent variable ,the multiple regression showed that the age,serum levels of FPG
and FINS were the influencing factors in the serum level change of APN( P <0.05 to P <0.01). Conclusions: The serum APN level in
pregnant women with GDM is significantly low,and a negative relationship between APN and HOMA-IR , which suggest that APN is one
of the protection factors of GDM,and also is a sensitizer of INS.

[ Key words] pregnancy complication ;diabetes mellitus ; adiponectin ; insulin resistance

CEURIIE RS (GDM) S AR IR 3 WOt 0, Je A (R URITIALobs e & 52 (R N Z R &R s,
SHEMARERSE R EZEFRERAY , 2Bk GDM i, IR T AR B A A WA I IR BK 2R (APN) I 50
BRI % ~14% FKEL N 1% ~5% B8N THEERZ RS R (FINS) i8S 2
e 2 4 B A LR R AL AR B OeED Y AR RS Y & B, APN 5 —
BB M B B E | FINS HEHT LA S 2 BB R g 45

Wil 11 331 2014-10-30 - BYIFSC, 1M 2 BUME R 5 GDM A 7EAR 2 M2
e Bl ] R T B N REERE 1. 3758k, 2. &R, 231500 Bb. W APN 55 GDM %% K FLo ik JE 1 5

PEFT AT ] KA (1983 —) 20, 47U A o . .
WFIER ] P, TR B, E-mail: lovelyjiaxinluo@ 163. com A ’ ZIKH%]E UR UI-‘IIJ ﬁwﬁ /ﬁﬂ A IEJ %ﬂﬁiﬁﬁ -)[EI 775

— — — —



1358

APN 7K 43 Afr He 5 4R R FINS 4336 A1 FINS HEHt
MR ATEZE L IR A T 12000 W) T L Kz i 8 IS 1)
AT PO

1 #ZRETE

1.1 ArRxr % 2012 4F 1 H %2014 423 H,EH
FEFRBEIEAT =R 1) 90 B2 AV IAFFEXT 4, BTy 22
T2 50 o #ABE G 58 (GCT) , %F 1 h 4MH
TR E =7. 8 mmol/L &, T 1 J& N kA T4 it
AL (OGTT) , M4 32 EUHE PRI BERHZH (NDDG ) #
FEMIFRME (258 X 1 h 2 h 3 h &k g (e 2 5
5.8.10.6.9.2 8.1 mmol/L, MWHEA 2 WL L KT
BE TG SHE RN AT 2 Wk GDM, 1 30 53 A M T
ZA 4 WO IE R R IEE 2T R R 5 R
3 4H BT E F (NGT) 26 30 ], 4R 8% (27. 80 =
2.44) %  ZE )8 (28. 03 = 4. 80) J; Bl & 52 i
(GIGT) 4 30 f4i], 4F 4% (28. 17 1. 97) %, 22 Ji]
(28.87 +0.90) J&; GDM 41 30 4], 4% (28. 87 =
2.01)% , 225 (28.83 £0.91) J&, 3 Az 10T
B =R AU e A 7 IR 0 e A o ot | B v I A
i FE A (BMI) o T ST 0T G2 35 HE R P 43 A1
PEPI | R IR O L 2R 8 B PR o

1.2 w@AFAMRES LR FiAZAES 28 ~
30 JEHAR], FHI M AT RS 6 8 h, Uk H R U &5
ki 4 ml,3 000 r/min &[> 15 min, 7055 H A9 107
— BB T 23 i LB ( FPG) FINS BRI, — &8 43
BT -80 CIRAFH TG HH APN AR

1.3 Zik RAEA S LBHEAI FPG {8, i
SRR I FINS 7K, JF 35 e 5 R i 45 4L
(HOMA-IR) , LA X} 323X 4 FINS HEPif2 B 17
W4, HOMA-IR %5 24 5 HOMA-IR = FPG *

J Bengbu Med Coll, October 2015, Vol. 40, No. 10

FINS/22.5, IfiliE APN 7KK ELISA $EKGI, K
MR & i 25 [ Lineo 23 mH AL 1N 728 5 28
<3.59% . FARITE kS B e i Bk T,
1.4 FEiss AR S 5058 TR G IR
oAy DA R S s A 9 N B3 AT e — R i
PEIFTE NS, H B AR A A T I R LR 5 —
T S50 AR AE T WA BT 45 05 v s IR
HEATERAE . A2 b A BORHICRE 1Y %, W ER AR
BERE B R B, FEARUER R S —
TSRS I B TR X RGOSR R A
WA

1.5 SitFaEx KM R TESH g
5 W 20T AR | B2 SRR G AT 5 £
MCIV=E% % TN

2 #R

2.1 3 WFJaFE F R Fe &R G R B S E IR AT
Wiz 5 KA e 3 R IHNAER SR 2R
A BMI 2 5 ¥ RS 11248 L (P >0.05), GDM 4]
ZEMa i BMI &= T NGT 44 (P <0.01), GDM 4
FPG .FINS & HOMA-IR 7KF-34 i 2% = F NGT 41 AN
GIGT 41 (P <0.01), GIGT 41 FPG .FINS X HOMA-
IR K IR B8 T NGT 4H(P <0.01) , B
ka3 T 3 4 1m 3 APN /K F i GDM | GIGT,
NGT W RZE LTt 3 221022 BMI L)
ML E FPG  FINS . HOMA-IR F1 APN 7K - #&# Pk AR
W BEA G HFE X (P <0.01) (WL 1.2), LI
W 2 JEIVE A MR HR X 3 2H 2 U ) 45 T S 58 2 4
HATHN I 225007, 45 R o 3 A2 A4 11 BMIL &
[liL.3% FPG FINS .HOMA-IR Fll APN /K- 22 3 #6 4¢
H#EE (P <0.05~P<0.01)(WFE3),

®1 3HEHZAFR ZARETIGKRS LW EBIRILE (v +5)

o . ity . ZERT BML/ 2R3 BMIL/ FPG/ FINS/ HOMALR APN /(g/L)
(kg/m?) (kg/m?) (mmol/L) (mU/L)
NGT#H 30 27.80+2.44 28.03+4.80 20.37+2.01 26.77+1.87  4.68=0.46 10.59 +2.27 2.21£0.55 10.27 £1.32
GIGT#l 30 28.17+1.97 28.8720.90 20.701.90 27.47+1.81  5.47+0.57** 12.94+2.40** 3.14+0.66** 8.23+0.77"*
GDM#4 30 28.87+2.01 28.83+0.91 21.07£2.32 28.20+1.40** 6.00+0.51 %5 16.33+1.095% 4.35:0.41:% 5.86+0.72% %
F — 1.92 0.82 0.85 5.27 49.85 61.93 114.36 153.62
P — > 0.05 > 0.05 > 0.05 < 0.01 < 0.01 < 0.01 < 0.01 < 0.01
MSyy  — 4.625 8.226 4.344 2.911 0.266 4.034 0.302 0.951

q KB 5 NGT A4 + + P <0.01;5 GIGT 4 ILE A AP <0.01
2.2 3HFahiE APN KPS R K EHB T
AR R AR AT AEFE AR |22 S P S AT

PmAH & a3 A, 45 3 B s APN 7K S 5 22 i 39
BMI X IfiL i FPG FINS L) Az HOMA-IR 7K F-3 & i



3R IR 2015 4510 A % 40 A5 10 4

EHRMELR(P<0.05~P<0.01) (WFE4),
%2 3EZALTIGER LI EERMNE BRI (o

=90)

Ap it F P
2 BMI 1.70 >0.05
Al BMI 10.57 <0.01
FPG 97.21 <0.01
FINS 122.22 <0.01
HOMA-IR 229.17 <0.01
APN 307.09 <0.01

R3 3AZNA APN REIGK KBRERTHMTESN

G F P
2B BMI 0.99 >0.05
b BMI 3.06 <0.05
FPG 24.29 <0.01
FINS 31.79 <0.01
HOMA-IR 52.25 <0.01
APN 83.59 <0.01

F4 3AZEME APN 5RIGEERREZHEHBIRREE

K5THT(n=90)

- FHZAE RSB i AH 553 #r

' AR P RAHCRE. P
Zs i BMI -0.149 >0.05 -0.160 >0.05
7 i3] BMI -0.190 >0.05 -0.210 <0.05
FPG -0.690 <0.01 -0.691 <0.01
FINS -0.649 <0.01 -0.662 <0.01
HOMA-IR -0.759 < 0.01 -0.771 <0.01

2.3 @EF APN RFHmEEM S @A LU
ML APN A% &, DVAFE S 42 J8] 22T BMI, 22 i
1 BMI LUK (M7 FPG HI FINS /K-y [ 728 543 il ik
TR LM Ml H 430 BT, BE A Ge it 2 i L 4
TER UHE PAER L 0,05, fH/NT 0.1 (AR &
AT 22 B Ak TR A 4347, 25 51 B |, AR i FPG Al
FINS 3% 3 A~ R HE A S A, AR 3% 138 K DL L
FPG \FINS 7K -8B 02 ML IE APN 7K Vs A8 i
SRR (WK S) .

*®5 IniE APN K EZIMEZM L TTEVESH

A B t P

Ay -0.145 -2.314 <0.05
FPG -0.461 -5.762 <0.01
FINS -0.394 -4.957 <0.01

1359

3 itig

HATHF5E % K, GDM 1) &R ML 5 5 &
HBUBVIAOC, 11 APN ANLEAT TR L sl Bk ok
WEALOPE T, I RE RS 58 FINS U ME | 76 2 BB PRI
KRR R AR, A R,
R MIE APN ZKCPIRTAE 25 A A, H
FE LR GDM USSR in 10 £5, ARBFFREE R WoR, il
7 APN 7K NGT 4 . GIGT Z4H3] GDM &4 T
W, H GDM Z1#:Z NGT #H & GIGT 41, LA & GIGT
02 GDM 40, I3 APN 7K P14 i A, 55K I5
WAV Y — B, M SC AT A SRR LT APN
JKF- 552216 151 BMIFPG  FINS /K-S-1E7E S AR 56 56
550" BRI A iR A o T AR K
7 APN 22210 GIGT B %2 Ji IRl 22—, i 4 e 3 44
JIg B B A3 K 52 1L YE APN KO- v IR | s R
5 2% MAE A S HUMTE APN K R, ABFEinR,
ME APN /K V5 HOMA-IR 2 fiAHXE 6 HI FINS
HRHUB™H  APN ZKFBAIK, GDM 4 IfLiE APN 7K1
FAR, e A5 A FINS $84T, 53X 5 Hotta 251 B
FHR B, ZIThlIATER 2 EFEE FPG K
LA e A3 R FINS JKF B 520 ML APN JK-F-fe
BEMHE, 5 Park PR L5 R A A G, X}
I, AW AR T FINS $850E 1R N i £
TNF-o, 11 155 7K F 14 TNF-o 55 300 551 B 105 26 23 43
APN, T #E— 25T FINS HEHT , T BUEMENE A

ZE LTIR A 5% 8 gk X AN [RDBE IR 22 40 1f
APN 7K oA DGl R | 52 56 28 46 A 19 4 I 5 40 A
PR IMIE APN K RI 5200 FINS #KHTK -, 54T
DRIIVARRE © 1 e 0B | 55 B R IIE A ¢, 78 GDM
IR PO e rh R EAE . A ARG/
AR W T A 5, (HATS BE M 48 78 GDML & i L
T PRAL LS AR B, X T GDM &9 Y 5303 ) A%
TR AT B —E L A B LK
FEARTEREVI 5 R i — LBk —F R C R

[ & % X # ]

(1] JEVRERS, JRIE, PR | 5. A ORI R oG EE 45 10 75 1 2 K T
MERE )], ZHEES,2012,32(9) 11220 - 1222.

(2] Folo, R, 1954, e UR SOV PR 995 28 3 1037 apelin 7K F-F) g
AR R G R R X[ J]. HP ARG R R 25,2013 ,7 (13) 5920 -
5922.

[3] Yamauchi T,Kamon J,Minokoshi YA et al. Adiponectin stimulates
glucose utilization and fatty-acid oxidation by activating AMP-
activated protein kinase[ J]. Nat Med,2002,8(11) ;1288 —1295.

(F#% 1363 1)



3R IR 2015 4510 A % 40 A5 10 4

Ve VD MIFEH . (3) i Sefthizg aT LA i85 ADL ¥
Gy, 2 JE S W U it 56 Al g T RE A B
VD B B AETRRE I BER . (4) il SEflgg n] L
i % TG TCH Fl HCY /K V&A%, 3 FilJG W2, it
A il S5 Ath R AT BEAG IR Y7 = TG = TCH A HCY I
SEMIVERT . (5) MiSEfhiginyy VD RCR B BA AL
F83.7% i T X IRALAY 20. 4% , %¢ L frads, il 9
AR AT D3 o el st Stk Bt VD R B D T
RE BEm H W A0 58 77 RN 8 6 o Or 1R B2 Ok 2R T
VD MIEH, 2 J8 G 80 B 2, TR B BE R AIG AR 1
TG . TCH 1 HCY /K, Jsi /b Sk St vD 19 &
PENO D AN AR R B W AR DT R
H VD RIFRIGE 2E Bk A A AR A
S, SR BE AT A AP Bk VD Y
KA TR ST DG TT 2ot sl it VD, 2 8 JE 80R
B AT, B2, B TARRBHEARR D
TERERE M AT, I HLoth S g 2 & A 367 i vD
IVER , w5 ik — ARt
[ & % X # ]
(1] T, LR, A ARPEA 7 AR FEE DA R 3T Rl S T 1) 7 47 2 B
FEHFRLT].  EIG R B 20957 ,2013,21 (1) ;101 - 108.
(2] WM, HHT, ABERL. At O B DI RE O SR AR (1],
TR AR IR LA 44,2013 ,15(1) 198 - 101.

(3]

[4]

(5]

(6]

(7]

[8]

(9]

[11]

[12]

1363

Marazzi G, Gebara O, Vitale C, et al. Effect of trimetazidine on
quality of life in elderly patients with ischemic dilated
cardiomyopathy[ J]. Adv Ther,2009 ,26(4) ;455 —461.

MR 1 S A R 0 T B FE 0 T B B M 2 1 A
()], P ESCHEET),2013,40(15) 106 - 107.

A5, TRRTR. M S X 5 098 A AR O LIS P T
PG PRI VE RS [ J]. 36 B2 4 B 2 4, 2012, 37 (4)
418 —421.

PSR, WAESE[ M ]/ /BT WA of. M. 7 WL s,
AR A, 2013175 - 188.

WA R, Rz R IAESE S A A 5 i
PEFRAIIC R [T]. 2o P 54095 ,2013,20(5) 1294 —296.
B R, XS SR 0, 45 BB AR A VT 165 il 32 A R IR YT
BB AR B kA AR 5 TG S0 L 4 I AR 2SR W 5%
[J]. RREZEE IR ,2013,29(11) ;1166 - 1169.

B3 SR RGR, G ANE R VD KBS — 4 ik
RAAM—HAR G m)]. hBEZ{ER,2013,30(3):
51-52.

TREHHE, A48, T2 B0 I e o 2 B 3 B I Y A5 4 T 7
R T ARSCHE T ], P AR 2% 23K ,2013,33(6) -
2645 —2646.

METER. 13 [ B 2 Je 2 AR /K 15 4 P R B A DR M i 52
[J]. P EZEAIRER ,2013,29(6) :604 - 606.

I PR TR A A A M SR 36 32 W7 B
R[], hE AR ,2013,33(5) 2388 —2390.

(KX BB X9)

(L#% 1359 W)

[4] Catalano P, Hoegh M, Minium J, et al. Adiponectin in human
pregnancy: implications for regulation of glucose and lipid
metabolism [ J]. Diabetologia,2006,49(7) :1677 - 1685.

(5] Sharmm, 2t i ). £ 2 0 1R IR AR A8 %5 I 37 Bk 5 3
FINRIE R AR [ 1], B 724, 2014,36 (1) 22 - 25.

[6] Kizer JR. Adiponectin, cardiovascular disease, and mortality:
parsing the dual prognostic implications of a complex adipokine
[J]. Metabolism,2014,63(9) :1079 - 1083.

[7] Hivert MF,Sullivan LM, Fox CS, et al. Associations of adiponectin,
resistin , and tumor necrosis factor-a with insulin resistance[ J]. J
Clin Endocrinol Metab,2008,93(8) :3165 —3172.

[8] Nicholson W, Wang NY, Baptiste-Roberts K, et al. Association
between adiponectin and tumor necrosis factor-alpha levels at eight
to fourteen weeks gestation and maternal glucose tolerance: the
Parity, Inflammation, and Diabetes Study[J]. ] Womens Health,
2013,22(3) :259 —266.

[9] Miehle K, Stepan H, Fasshauer M. Leptin, adiponectin and other

adipokines in gestational diabetes mellitus and pre-eclampsia [ J].

[10]

[11]

[12]

[14]

Clin Endocrinol ,2012,76(1) ;2 - 11.

SRIFIA, TRWE, S HERE , S5, S YR T SR 0 AR I IR IR K
PR B RARHTAYSE AR [J]. M Rz 24 2R
2009,44(3) :576 —578.

SRE, SRR, 2R . AR URIDDRE PR 28 4 L T AR IR K K P
5SS FARPLR R BT [T ]. S W 5697 A,
2008,22(5) :355 —356.

Hotta K, Funahashi T,Bodkin NL,et al. Circulating concentrations
of the adipocyte protein adiponectin are decreased in parallel with
reduced insulin sensitivity during the progression to type 2 diabetes
in thesus monkeys [ J]. Diabetes,2001,50(5) :1126 — 1133.
Park KG, Park KS, Kim MJ, et al. Relationship between serum
adiponectin and leptin concentrations and body fat distribution
[J]. Diabetes Res Clin Pract,2004,63(2) :135 - 142.

AT, Wt aE, R 0, A, DRSPS 107 JHF AL 55 S 97 3 AE
K F-o, BRIE R KPS B RARBUAYAR G [ T]. AR 0
ek 2007,15(24) 2613 - 2618.

(ALHmE xw)



