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Objective

To investigate the effect of intrauterine environment on adiponectin level in cord blood through comparison of normal pregnancy

group and gestational diabetes group.

Methods

This cross sectional study included women with: normal pregnancy (n=204); and patients with gestational diabetes mellitus
(GDM) (n=204). Among GDM patients, 118 were managed with diet alone and 86 were insulin requiring. Cord serum adiponectin
concentration at birth was measured by enzyme-linked immunosorbent assay.

Results

Cord serum adiponectin concentration was higher in GDM treatment pregnancies compared with normal pregnancies (P=0.02).
Cord serum adiponectin concentration was higher in female compared with male fetuses both normal and gestational diabetes
pregnancies (P=0.04, P=0.03). In normal pregnancies, cord serum adiponectin concentration was positively correlated with
gestational age (r=0.2374, P<0.02). In normal pregnancies, cord serum adiponectin concentration did not correlated with birth
weight (r=-0.05, P> 0.05). Cord serum adiponectin concentration was not different between only diet treated women and insulin

requiring women in GDM (P> 0.05).

Conclusion

Sex dimorphism for adiponectin and the change of adiponectin in GDM offsprings, first appear in utero. Higher adiponectin levels
in females or GDM offsprings reflect increased adiposity of the fetuses.

Keywords: Cord serum adiponectin; Gestational diabetes mellitus; Sex characteristics; Adiposity
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Adiponectin® adipocytetilA] BH|El= S2EO2, leptin0| 2, Ef
9 S adipocyte?} Ol ZRIOIME BH| == Aot 2|, FL5HA X
B2 X (adipose tissue)OflAZH EHIEICET 22{X] UCHS]. Adiponectine
2 244712| ofg|Ate 2 0|R0TI FSEHZA[6], S2Hd II, X, 1
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ElI'_ BH| C192t QA REZ 74X|1 U} Adiponectin®
=2 T2 (insulin sensitivity) & LM(glucose tolerance) & & CH
)\i(glucose metabolism) 52 ZHESICH= AMMO| H1&|1 QoH

[7-9], Kajantie S[10]Q] SITE Eaff AMZO| AL S sZ9|
adiponectin0| Zxifta, UrISH |2
S [

2 242 MO HE gdiponectin
STt B7I5ICHE ARRO| H{EISZM adiponectin0] &A1 A At O|

&219|

|_I_

O|LIX[CHAIIE EQ8t S5t SiCh Aizte| 1 It
AdiponectinO| IiIEH SO0l = ZRSHH= AR Lindsay S[1119]
SITE S5ff X202 SQI%|%IOH, adiponectin®] MU S&
Al MO ARXE UMSHT |2 7*4‘5 =Jksle 7oz Uz Qo]
A0t ofLfzt QIS Efofe] OfRICAL

[10], adiponectin® AlSH

Hol= Et eS¢ A 0 QUCH12] SEX[2H Ao
EfOtQ] AdZof| adlponectinOI st Feks FE=X|, adiponectin0] A
Qlut DREIVIX|Z EfOLY] Q&g DI H F LY, E At &2 &F
st=X(ofl Cifst S+t= OP‘WRI olEst &Fo|ct,

S AMZOAA EHO{LE AlMOLe] B, UKo Z MESITHA] H|DF
[13,14]0]Lt MI2g Eix(type 2 diabetes melitus, DM) [15], LIEHS ol
(impaired glucose tolerance)ll O|Stel= HIS0| KA ARO||AIA EROY
tAlMotof HISH Ot 22ix QUCH16-18]. M2t o 10| =
2 FAKIAID} QIAIN Sy OIAIS| H|mE E5 XE2LY 3Hzio| x10|7}
IEHELY adiponectin =01 g HEke F=X| LOoKE TX} k=
olct.

M=Ht
2%i7-|0| iJ—_iA7_|E|J_

paLRe R | R

rf

Foie 2

1, A e
20043 1E5E 2009F 627tX| O|StO{RITHE W SSHE A
ToflM LAl 353 ofF0f 22HeH M F Fa AR 204F,
2 TICHER M 204HE tHYC 2 510 AHE AlLSIACE
QUMY Gl UM 24-28F ALO[0f] 75 g ZEot ZAE A|30H6i01
World Health Organization criteria®fl (2t =& 90 mg/dL 0|4 £

el

Table 1. Clinical characteristics of mothers

=759 ZEY 28 247t = HuligdEo| €| 140 mg/dL O[AfQ!
AL = st 7IX|ofl siiote ARE MoBiRiom[19] AMM Y2
= o ZHGI T

FEkie Mo 2042 & 11832 Alo|REploR Huig
A7iZt 5 QlsR) R|22 Weltt

5% 27 ARIUS 71Z0R MEFIZOn, U Hi1A

2700 Z2STE S 012 27 U SHISIACE THEOII, YMSE

5, L4 71801 SEIE QNS O CHYO HOGIRICHL 22 L

UL = 01| Hodet 2

EIEl ;4’82 dSE F—i( 70 C) oi°“Ei “d‘ﬁé &l (enzyme—linked
immunosorbent assay) kits (VersaMax, Molecular Device, Sunnyvale,
CA, USAYE AK25H0] MILHELY adiponectin =5 SHGIRCH intra—
assay coefficient of variation (CV)= 3.8%, inter—assay CVeE 2.86—
5.17%, £89| BIZ== 0.1 ng/mLO|ACE

EAZ™oZE= SPSS ver. 6.0 (SPSS, Inc., Chicago, IL, USA)
2 AI8ot0] 4E Mo, B4 dils B + BEHAIE B

AlSHCE Student —test 2! analysis of varianceE AR5t ¢

MOl HAE H|WolRw, Ha 7H A ABBAZ BM6H7| 2f6H
Pearson’s correlation coefficientS AF25IYCEH EASH Qol4aFze

P-value<0.052 HolstHLCt

2 2t

RALOIAIZLT}

—

9
>
%
0
o H
9

A Zhof| S4F Al A2 A, 2
H(gravida), Z2UH(para), YLIS HMES70l= F2et *
CHP>0.05). YA FxALIF0lA A2 O] HARFX|S(body mass
index), 3= g, GFot 2A12t = ., HoATes Fadlzoll tish

Normal GDM P-value
Age (yr) 31.884+3.85 32.405+4.21 >0.05
Gravida 2.19+1.19 236+1.24 >0.05
Para 0.743+0.77 0.765+0.735 >0.05
Body mass index (kg/m?) 21.02+2.87 22.05+2.85 0.01
Weight gain (kg) 13.20+4.06 12.41+£5.95 >0.05
Glucose (mg/dL) 79.62 +8.65 95.20+27.25 <0.001
2-hr glucos (mg/dL) 115.79+17.03 155.67 +24.56 <0.001
HbA1c (%) 5.05+0.23 5.81+1.22 <0.001

Values are presented as mean + standard deviation (SD).
GDM, gestational diabetes mellitus; HbA1c, glycated hemoglobin.
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SAMCE ROl5H =2 $AIE LIEILAICKTable 1),
it °'*|é. F UMM SHEH Aldote] AUME Ed
= HIEESHE FLO{IH E4st Aldotel A
TOlA E45t A1Motel HL
(3885+18&r)EEf ‘| =2 FRIE fEfLH%"J_’-(P< 001), 4 Al Al
ZH A FARIMZO|A SAlSH AMMORO| ZH2(49.882+1.50 cm)7t &
1A S QMO A SASH A0 ZA(49.43+256 cm)E Lt O =
2 PRI LIEILIAUCOLHP=004), B8 Al HIE2 F = 7i0f SAXNS
19r9| t XIOIE EO|X| LUACKHP>0.05) (Table 2).
S| adiponectin SE= MARIAIT(14.83+6.10 pg/mL)ECH
OEH\_I*" S QIMNT(16.22+5.61 pg/mL)OIA] EJOt Algoto|A R2lst
A =2 ZuE ERCHP=0.02) (Table 2),

AL
Frs éé

r>o

_n_
:l:

f*o

mL; P=0.04), (YN FQIAT, 040t 17.31+5.39 pg/mL>Hot
15524552 pg/mL; P=0.03) (Table 3).
UMM 24 A| 02t MICHELY adiponectin SE= 728t
QFo| AEHIHA|(r=0.2374, P=0.0129)= EHCHFig. 1).
EM Al 01 AMoto] MHS HESH A, HAUMZIA HicH
&Ll adiponectin s== E4 HESTH Fofst 0| UACHr=-0.05,
P=0.49) (Fig. 2).
UMY EirS TICH HIQIE QUAITO|A, Alo| ZEAIORZ HeS o

[

o A0 HMICHELH adiponectin &&=
SUACHP>0.05) (Fig. 3).

ITL—
otz MY FrdiE RFM MW adiponectin - 11 ZF
SZ= Hotol Hls oot7t BANMCE FolgHH £2 £XIE &
FCHHARIAIR, 04045.66+6.56 pg/mL> =0t 13.90+5.43 g/ Adpiponectin® X[ A|Z (adipocyte) A THE{MA 2H|E= &
Table 2. Clinical characteristics of newborns
Normal GDM P-value
Gestational age (wk) 39.28+1.00 38.85+1.83 <0.001
Birth weight (kg) 3.284+0.34 3.307+0.56 >0.05
Birth height (cm) 49.882+1.50 49.43+2.56 0.04
Cord serum adiponectin (pg/mL) 14.83+6.10 16.22+5.61 0.02
Values are presented as mean + standard deviation (SD).
GDM, gestational diabetes mellitus.
Table 3. Sexual dimorphism in cord serum adiponectin
Cord serum adiponectin (pg/mL) Female Male P-value
Normal 15.66 +6.56 13.90+5.43 0.04
Gestational diabetes mellitus 17.31+5.39 15.52+5.52 0.03
Values are presented as mean =+ standard deviation (SD).
42,0 P 1,500 A .
<% S rmo o o @
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Fig. 1. Correlation of gestational age to cord serum adiponectin in nor-
mal pregnancies.
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Cord serum adiponectin (ug/mL)

Fig. 2. Correlation of birth weight to cord serum adiponectin in normal
pregnancies. Adjusted for gestational age, infant’s sex.
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Fig. 3. Cord serum adiponectin concentration in normal pregnancies and
gestational diabetes mellitus pregnancies. Adjusted for gestational age,
infant’s sex.

EEO0ZN[5], MelojM= & M| S7tetH shafEE(down—
reguiation)oi| 25l &% adiponectin®| s=7t ZASICH= BTt QU0
[20], EiTHE MBS LEoh= < EF adiponectin®| s=7t S7tst
£ 2102 0|20{ H0}{21,22] XMZE adiponectin®] AfA0] 24
£|H(negative feedback)S 2 A2 MZ{=|1 UCH,

71E BFE Sall adiponecting &L Al AH22] OfLXICHAN] S
&3 St $2220| H5X[10], EHOF2] A0l = adiponectn
tofatz|2t AZHz(X|2H12] Ef0te| 2F adiponectin &=7} HHst
Off 2fa 2= Efjote] MEof ofist Fekg =Xl oAM=
I7IR| H2ts| Bia{Tl HiZt giCk
HiMoz MoIo| HXIHWES 25-30% H=0f 0|2= oz ¢
X QUC SHX[2F BrAto = EfO{t AMOLS| MIX[LES 15%01 SatsicH
[23]. 2bA MICHELY adiponectin®] &S=7+ 42101 H|sH 2-34H =2 0]
Fe[12] AMdote] A2 Holol| HisH MtHMe= X|gfZo| Mooz 0]
2 Qlell SM =0 EFaHX|7| thZ20[2tn MZisH = 4~ AUZCH24]

I CHE S0/l A= adiponectin®| 24340| X[EtEZEI0] Qb0 |Lt HIESE
Ch= X[EAZES| 37|t Ato| QUCh= Zapt 0 E|RCH25,26], Uit
o= Lldot XHEZIQ| CHEES 21| XAz HIsH =iZo| =
2 M=%, & mlskX|Eksubcutaneous )22 A0 QUCH27,28]. It
2tA] Alotel A< Aololl HisH XIZMIZS| Z7|7t 27| 20 24
T|HRlo| ZAsHA T, ZoMXOZ X adiponectin SE7H AE5H
Zl= Zo|c24].

HMICHELY adiponectin® Atz Q| &Ll adiponectin SEELCH =10,
ArISE |2 248 O 527 BTlohs AR YdX AUCH10] 500
Da O|fQ| EXIHE = S22 EfYt HHE S1f6iX| Xot[29]
adiponectin® 2X1Z0| 30 kDaoil 0|27| HHZ0H[30], MIcHZELHol| ZXH
5= adiponectin® @2 X| EfOfO] X|HHEER T (adipocity)PHS HIESICH
T MzEEICE = AMRO| 3 adiponectin0| XAFE—EHEH Zto] 2815 &
SHAT EHOtOI|A| THE=IACHER], EfEOIA 244l adiponectin0] HICHE
HE FULAS 7ISH2 SldieiCin M2w|H, ML Extist=
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e e
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adiponecin® 2%15| Efote] X|EAE! XXM THS0{Rl Zdez Hot
OF & Zdo|ct,

UBtMOoZ LI0|E HOHA mIGHK|Esubcutaneous fat) T LHEX]
B(visceral fa)2| Hl= ZAsHA ECH31] &4 ZIZ0il= adiponectinO|
MBSk S| MKl oA S7I6HRIEH o= HE AlZHo| XLt
M x| X|2F0| S7I5HH2HT adiponectin® S7I6HK| ¥ UM 55
FABICE 2 A7|7F KL A10] =|H MX| 22| Hel= Qlsl LHE
X|ho] EX=(7| AlZfotHA, MZS0| B7t6t7Lt AKX |[LZo| S7tetH
Q5|3 EZadiponectin SE7F ZASHH= AFAO| LRCH7]. L5t
adiponectin®| SEQF X|EEMEO| I 7= insulin et 29| At
AE 77| H204[32,33], HIZHEE MRlo| AR HZF adiponectin S=7t
ZasH E1 0[2t SAIMf k&Rl XMEHE0| LIEHLHA EICH7],

20094 O|=2=22lH 742 (National Institutes of Heath)lIA= S48 A A|
CHEL adiponectin &7t SQUT! A0 HQUTE Llddote| HIWE &
5l M Al MICHELH adiponectin S=7t S/UH 4R, 34 = St &5
Al X|ZEHME (central adiposity: subscapular/triceps skinfold thickness)
7t 7=l UB 2 LHSIAH FY Al MICHEL adiponectin SE7t
&2 B4 NUSHTE o|Soh= QIRIZ ARBE 4 AUCHD E st
[34]

0|t 720l MICHELH adiponectin®] SE= UAA S QA0
M EHOft AIAH0K16.22+561 pg/mL)2] A7t FHARIMZ0A EHOY
it AM0K14.83+6.10 pg/mL)oll HIsH Rl =2 XIS LIEIH
ACHP=0.02) (Table 2). O|XE F = ZH0i| Xt0|7} LIEILE= Olf= &
il Aild bl Afole] XZU 2t X0[7}F MICHEL,
adiponectin SE2| L0 FFS F7| MZ0[2f1 Mzt = &+ U
Ct XIZUHolIN 2| TEEol| &M Efjole] nolkesi®s Y X|
2 MiZZO| B717t LOLTH29]. EfOre] ZL X|Hke| CHER0| mISkK|E
O 0|R0{X U7| HZ0f[27,28] YL S UAI0fA] EHOJ Al
02| ZR0l= MHMOZ miotX|&0| XtX[sk= HIE0| 7t CiAl &
ol XISX = (adiposity)7t S7FBICE M2t 54 EHU0| ZAstD,
adiponectin == S7F6HA| EiCt, Ll S UAIF0IA ERO{it Al
OlolM =2 adiponectin S5 0= 42, 0|S0IAIM &5 41 X|
SN BIHE 7H50| =22 AT Al i AL
EHO{ it Aladote] A AZTFHOIIA HITZH13,14]0ILt type 2 DM [15],
LHESZOH0 Olgtzl= HIZ0| FAUAIFIA EfO{Lt AlA0Lof HIsH
=CH16-18]= AT O|S0IA| B4 X[HLFX=It BIHECHE AR
ol 0| 7ks3IC

2 ST HaUAF AN S A BF0j|A 0402 |
CHELH adiponectin S=7+ E0t0fl HIsH &2 A= LIEFTHE A
=, 00t 15.66+6.56 pg/mL>'=0} 13.90+5.43 pg/mL; P=0.04), (¥
AN S QIAE, 040F 17.31+5.39 pg/mL>H0} 15,52+552 pg/mL;
P=003) (Table 3). FaULT AUAN S QAT DEO| HAR0A
HMICHELK adiponectin SE7F A 7 =3ElM(sex dimorphism)g &
Ol= 0lR=, 0ot B2 AL X[ F1adofl U0 Mzl 27|17t &2
O5tXe] HIZ0| MiXeRs 500z XUFXNTTI| FJletl 0|2
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71 Autaty MHet 4~ QAL
=" Al =2} MICHELY adiponectin &
Ql‘?_f °or°| AMEEA(r=0.2374, P=0.0129)2 ERCKFg. 1). &
7|0ll= EfOL7t FAHQI ZH0Y| U0 ZH| QJEH0|X|2H XS T|
EfOte| H(glucose) s= ZAl= SEXO2 2a||n X &
ske 2HQ H sk 0|8z M&at ECH35] F2 Efore] M
1 X $I8t = GUR0|1[30], Efol= =2 E 0IBES Hol=
WOo=Z UH UCH36]. ESH Ql&zlo)| ChsH HIS2 AAISHT |2 L2
£ Tt =2 2(37] Qlalof Chet BtS 2 Hol 0182 S7HA7|
= adiponectin GA| A0| ZIREESE K UL =7} Stet=
Z40|CH{10]. wh2kA] Hch Lol =2 s==Z Z&Koh= adiponectin
'*|°H*7I EfOte| & CHA} ZH0f| ZQ% He2 & A0[2t MztsH

2 ACH12],

IﬂEH_‘”—H adiponectin S0 FES FUE S Al 42 Llddote)
YHE B E2, FHUNZOA ML adiponectin SE= &4
HEH Fofst HO| gl= A2 LIEFHTH=-0.05, P=0.49) (Fig. 2).

O|A2 EM ME XHCC 2= XUARRO| F7|Lt XU, & X[HSH

E(adipocty)E MICHZ HHESt 4~ 317 | Wh20f| LIEft 7“’?&" MZHEICE

JC(')IAI'0|A|;J_|- OlAlA‘I I'_l,_—l_ X|_||_|‘ _?_ lexqo 3I_ (P 0009
J2|0 Fadzn Ay gy RIEE S 0 BE g2
(P=0.04) Zto| MICHELH adiponectnsEE H|wst Zut = 7IX| 4
ZE0IA AN 0| Rl E2 #XIE LIERICE SEX(T °.:!
Al Yl E ZITH M FojA Alo| 2ARto=z ¥ES w2 it
1&gl X|RE WA = A0]2] MILHELH adiponectin SE= SHIH
oz L05t xj0|7} §l= HOE LIEFHCHP>0.05) (Fig. 3).

Ul HeE RIHHIOL XS Tof WX| 42 Lot U 7|2k
3 NEst FH2|E (A0 R /ST M8 BF T 2o| K|
CHELH adiponectin S=E H|wst Zot & 2 Mo[of] SAXMCE 2

ro
=oll=l
ojo
-1 ox
mn
i
oo
(=)
IN]
B~
Q'L
s
M 0%

on I->|I rir rhc
30 12

g

R

0

0z

e

r>=

M

10

o = M
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[©]

r
ﬂF|>
ﬂ
-LI

|=_I
ro
my &
]

St X012 ENE[38] 71EQ| H77t EXHotX[T UMM 0N &
of 22| "ol xjoof k2t MICHELY adiponectin =7+ H2tX|=7t
off chgh it= OFEIX| 25 AFo|ct J2{Lt Lain S[39]2] o7

OlAM UMM S ZIEEET insuinez S #H2lst 722t insulin
SH| ZXIM|9| UZEQI gyburideS AFRSIH SH2 T2jgin 2L £
= Alo]9] MICHELH adiponectin SE= £ SRR ORDIXZ &
Aoz Q05 Xj0|7} U= HOR LIEKHTE 0142 HLS ZH3
EHO| X10|2 l5H EfOfR] X[USHEIt AHMo= ”Ef l= A2 0
L|7| th2ofl LIEHt Znt2 MzZie|n, w2t ofst s %EHH%
UM 7|7 SO MG HFS RAlok= A0 SL8 MMt E = US
Zo|ct,

HIZH2 ZA-Efole] MsFekg w=rt Al 7|zt J2|1 x7| Al
Ao} = H|2te| 2 1245 obesity programming)ll S26t A|7(0] 1,
0| Al7]oll &71&21 CHAK|H(metabolic system)= EME=ICH40], twh2t
M O] Al7|0fl €= adiponectin®| SE=7}E0HK|H, 35 ZA! H|t &8
(central adiposity)0| Z7t5tH| ElT, AES S0z AEo= XEHA
2 2| =|0f HIRHHE SHE0| =CH34] 0[2{8F AFM2 4210] XI&EH

—- =X
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