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% B AT YR HAE P 8 22 44 M Bk 3 FNBR SR H HY
FTHIRR R ESHERETEIRETEKE

KA ETWAE?
(L EEERTHRCER A, Ml BH 473009;2. 4 L4 AR ER WAoWE #T /N 310014)

HWE.HH ATRE P kB R % 3 da d ek AR sk R 8 69 AL 0L, 30T B B IR BB R KR
¥4, Joik #2014 5 1 A -2015 4 12 A %1% 24 ~ 28 B 4adR A4 o B da 200 4145 b bk 4 4 R
40, o B E o F4a 200 BIAE A 2T PR IR P B dn E R R G ik gk i E AR T R BB S AR e Al 5
P LA AR Ak B 2 BB MR R ILA B L, R R ANE RR A B a5 JE f 45 (5.25 +3.21)
mmol/L.1 h f245(10.56 + 1.73)mmol/L.2 h f4%(8.51 +0.87 )mmol/L . & Mk & % (13.12 + 2.24 )mmol/L . 4%
4 E G (6.97%) Mk 8 F KI5 40(2.98)3) & T 2T 1B 20(4.29 +1.05)mmol/L. (8.72 +1.24 ) mmol/L. (6.98 +
0.82)mmol/L.(6.46 +1.87)mmol/L.(4.26%).(1.19)(P<0.05), kiR A4 Rk 200 B B fm A5k 3 2 (147.87)
AR T x40 (164.50) (P <0.05) . 44k A48 fk % 40 % & o 7 4k (27.34 £ 7.12) wmol/L #=4% % & (59.16 +5.78)
ng/ml 7K F & F 2 F& 20.(20.98 +£6.01) . mol/L #=(40.43 +4.87 )ng/ml( P <0.05) , %4k HA 48 & 9% 20 & & o 7 4%
(10.59 + 2.23) w mol/L 7K 4% F 2+ B 20(14.02 + 2.43) w mol/L(P<0.05) , s &4k & & oo F ik 5 = b 52
M5 & AR B d M EIIIEHIY B EAR X (P<0.05), Sifsfe =Ml SN F B hasE
b RS ERIIEHIIEAARE(P<0.05), HLAERMGEZ SRty L AR £ F L% FEL(P>
0.05), LA ILRTRZ B K AB LA 2 FLAHFENL(P>0.05). 41t F P ik B0E ok Fda o i
G B GRS, FERT T, iFs 5 SR GKT 5 R4 R R F 2 09 AR 15 AR R AB Rk
e Je R A W Fk e 0 KRR R
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Changes of serum iron, zinc and ferritin in pregnant women with
gestational diabetes during second trimester and their correlations
with glucose metabolism indices*®

Ling Zhang?, Li-jun Wang?
(1. Department of Obstetrics and Gynecology, Nanyang Central Hospital, Nanyang, Henan 473009,
China; 2. Department of Endocrinology, Zhejiang Provincial People's Hospital,
Hangzhou, Zhejiang 310014, China)

Abstract: Objective To study the changes of serum iron, zinc and ferritin in pregnant women with gestational
diabetes in the second trimester, and to explore their correlations with gestational diabetes. Methods Totally 200
cases of pregnant women with gestational diabetes in the 24-28 gestational weeks in our hospital from January 2014
to December 2015 were selected as gestational diabetes group, while 200 pregnant women with normal blood glucose
in the same gestational weeks as control group. Serum ferritin, iron and zinc levels and their correlations to sugar
metabolism indexes were observed. Pregnancy iron deficiency, iron-deficiency anemia and fetal development were
compared between the two groups. Results The fasting blood glucose, 1-h glucose, 2-h glucose, fasting insulin,

Wik H 4. 2016-09-25
* BT H - WiLAR B 25 TR H (No: 2014KYB027)

- 71 -



T E A AR

521 %

glycated hemoglobin, insulin resistance index of the gestational diabetes group were higher than those of the control
group (P < 0.05). The pancreatic 3 cell function of the gestational diabetes group was significantly lower than that of
the control group (P < 0.05). The serum iron and ferritin levels in the gestational diabetes group were higher than
those in the control group (P < 0.05 ), while the serum zinc level was lower than that in the control group (P < 0.05).
The serum ferritin and iron levels were positively correlated with fasting glucose, fasting insulin, glycated hemoglobin
and insulin resistance index (P < 0.05). The serum zinc level was negatively correlated to serum fasting glucose,
fasting insulin, glycated hemoglobin and insulin resistance index (P < 0.05). There was no significant difference in
the incidence of pregnancy iron deficiency or iron-deficiency anemia between the two groups (P > 0.05). There was
no significant difference in the fetal biparietal diameter, femur length, head circumference or abdominal
circumference between the two groups (P > 0.05). Conclusions During the second trimester of pregnancy, the levels
of serum iron and ferritin increase and the level of serum zinc decreases in the pregnant women with gestational
diabetes. The levels of serum iron, zinc and ferritin are significantly correlated to the sugar metabolism indexes in

pregnant women with gestational diabetes, and to the incidence of gestational diabetes.
Keywords: gestational diabetes; the second trimester; iron; zinc; ferritin
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KB, B2 LR LA ELS , h T TR
BRAERT I S AT R AE i A, BB SRR A
TN SRS P T e 7 5 L SR kT 2K At
o R A R GBI 1 & A o I IR PR A AE
B 5 R AR, 4ok R IR BRSO SR AE R
RGBS R b R AR S, AT ORIIbE
PRIGZIAR S (R R R K P AR S8 7 R
PR PRI ) S R ARG Al A TR R BE 1Y
T A FE X A A AT W DR PR 2 A Il v 2k B
AR AR BT RESE , 3RS AR R A
PRIF SRR ZR , R IRV EE I N T4 A B
1 #ERESFHE
1.1 IRER
111 APt % 2014 4F 1 A -2015 4F 12 A
T RS 44 BH T o0 2 B 24 ~ 28 Ja 4 Ui Hi b it s 22
15 200 BiVE R AR ORI R AL, IR IE #2210 200
BIVE R X R, AR URIIE R Al 22 1 22 ] (25.7 +
1.3)JA , #A T (60.1 + 7.2 kg, & #(160.2 + 4.2)cm, {4
FHE40(23.23 + 2.14 ))kg/m?; X BEZH 221028 JH (26.1 +
1.1)JE , A H(59.6 + 6.4)kg, &= (159.7 + 3.8 )cm, &
FHER(24.12 + 2.32 kg/im?, PR 2 [A] 298] IR &
R R A R 2 A G E R (P >0.05),
HAT M, RIS O R BT Z 514
Hi.

1.1.2 HedREpEE KRS AR E  BRE 8 R (At

Bh2z)YEOb 75 i 11 il 25 4 T £ 55 56 (oral glucose
tolerance test, OGTT )iZWrbrifE . 25 & MUAE 5.1 mmol/L,
JIK 75 S4B 1 h UBHE 10.0 mmol/L, IR 75 77
BRI 2 h IUBEE 8.5 mmol/L, AF-fa]— > [|] 25 i A
IS B BE R LR R bR v R 2 W R G iR SR PR
3 o

113 ZhAARfe i i T IE = ik Ay 5 3
FE2 13 R Z ST 2P AR s 2R 2 24 ~ 28 Al 2
B PERG MBI TR s 282 24 ~ 28 JE#EAT 75 78 OGTT
S, WEURIRER S 4142 24 ~ 28 JR] 75 i OGTT 5E
AR A IR RIS 128, X IEZH 7R 24 ~ 28 JH] 75
v OGTT SLURZs RAEH s T A 2 1A 5 iy 5 Y928 80
15 R 256 8 IR Rh22) B, P4 22 10 7E I
218 <10° g/L A Ah 26 24K (60 ~ 100 mg/d ) .
114 HArfe  RETIEMP Rk A ; Z200A
BRI S 5 22 24 ~ 28 Ji Z Wi UM S+ 3 5 A IR
9 150 0 S AR A E RO R REE  fEde S S5
FH ARG B B R = 355

1.2 FHik

121 —MyrAbic R IR ITE ABEXT G B
TREE 28 A — TR RORE DU T il SR A5 R X 4 1 22
24 ~ 28 JAl I Y I LT AL FKF- (OGTT Sl 2R (=517
K% (1 b IiobE 2 b IR ) L Sk S EE L IR
F AL N 2T 8 25 R B 2R K iR L S FE 45
(ELFERCTAE B JEH)

1.2.2 i Ar AR e BT BRSO S LR 22
SUGEESE IS KR 7 ~ 9 SRS NE R K 3 7

L5

1.2.3 g dgAnAe 2T A 1 SR A H SH T v
RE L MLE R AR R FH AL 2A e A T 0 5 | L35 2% A0 1L
T8RRI 4366 B e 347 %8, OGTT 32
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SREE A5 2 T T R IR BT 2R S ML W5k B RVRR B 1 (428 P 0 B S AR b 0 AR DG

Y52 G U 1 h UK .2 h IURER FH A 2 SR AL S
HEATIE Wb 218 R 2= SOk , 25
IR 5% 2R Y BERER e 2 W BRI
1.2.4 HHME B ey sk fefe ik B F IR
RS B AN TIRE = SRS R x 20/ (%
JE WY -3.5), S RAPUIEE = =R bE x =5
JIREZR 22,5, JRE) B A3 A T BE R = e i
By ZE T RERRAT, TR R AR RO = R
RACHURR
1.25 mILE Bigirms  mAREARSR TR
(AR P B AR B NN T2 A LE iR L LA . e
K F SRR
1.3 JEEHR

MR W2 A 0 2 B IO 25 AR 5 25 A 21
B RS RZAPUE R RS B 4 S W TR Bk
BE R ML UK SR B B S AR
FEPRIAH DG s BRI kB = (B2 i SR )L
FEIR
14 Sit=EFH*E

K SPSS20.0 Gt A2k 4T 43 Mt IS 7 A 4K

P AL Z R E B BOR AT ¢ K5, AR M 2T 8
(%) iRk B AfH o S B RILHUHE BN A
AR, AP A CRoR R BRI S, IS
S AR BREIAR G 3R H Pearson MG #r, AR IE
AOMABFRARSEE TR Spearman BEAHSE ST,
L P<0.05 }y 225t A e 3o

2 #R

2.1 tEIREAMEER AR A0 XY BRAA M HE A TS AR L B
UL YRS PR A 2 1 2s B IBE L1 b fbE 2 h
MW 25 HE R 5 2R Bk I 21 26 1 JBR 5 R AR 4K
Bim TR (P<0.05), URURIIHEPRIGLEIR S B
Y 43 D REMLFXT AR (P<0.05), W3 1.
2.2 IHIREAFERRAFMXN BAMES B . %EH
MmaERKFE
U QR IR PRI 2 FR 3 I A R K T
X HRZH (P <0.05) , 4 4 Db s 2L S5 34 I 3 K
T XF HR4H (P <0.05) , PHZH I 2176 1 He g 24 J 048
2 E X (P>0.05), W52,

®1 FMAZAMBEREERLE (1=200)

215 2 N i / Lh ik / 2h i/ IR 1 OBMEMZIER ) e ALK B SR
(mmol/L,x+s) (mmol/L,x+s) (mmol/L,x+s) (mmol/L,x=+s) % Pl FERL

SR UR P PR S 2 5.25+3.21 1056+ 1.73  8.51+0.87 13.12 +2.24 6.97 147.87 2.98

X BRZH 4.29 + 1.05 8.72+1.24 6.98 +0.82 6.46 + 1.87 4.26 164.50 1.19

1Z1H 16.835 12.187 19.591 6.324 3.878 5.132 11.878

PE 0.000 0.000 0.000 0.003 0.000 0.000 0.000

x2 WMAMBR.ESEEANMMOAEALE [2=200,(xxs)]

205 % 1( . mol/L) & 1w mol/L) BREEH /(ng/ml) MLLE T /(g/L)

SR UR P PR S 2 27.34+7.12 10.59 +2.23 59.16 + 5.78 116.1£9.0

X BREH 20.98 + 6.01 14.02 + 2.43 40.43 + 4.87 1132+ 8.7

4 5.143 7.845 16.352 1.735

PE 0.000 0.000 0.000 0.072

2.3 IMiE%EAMMERIEERAEX TS
MR R 25 IR 25 R R Bk 2T
A R HRPUHE O 2 IE A (P <0.05) , FlE
5 B ARSI RET A MM (P>0.05), LEE 3.
2.4  MiFE#F0mAER SHEIRRME XS
MR ZS IE s . 2 IR 2R . Mk 218
1B AR PT T8 B8 5 I A5G (P <0.05), FlfR &
B 4HM I DI RE AT A M (P>0.05), L3 4,
2.5 [MiFEsEA0mAER SHEIRRME XS T
MEEEFNZS M . 2SR 25 . ki gr s

&3 MFSREBMMERGEREE XS

_ lIRGE7N: =

MRS

rinfi P{H
gy Ak 0.638 0.000
1h Ik 0.587 0.000
2 h Ik 0.662 0.000
TS 0.465 0.008
i AR = 0.421 0.009
i 5 AR £ 0.387 0.018
JBE B A AfLS M T)RE -0.214 0.193
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MBS EAR YT EUY B A (P<0.05), WL 5,
2.6 UEURHAMEFR A AN BB AT IR Sk SR = Bk
MR G ) LB A IEARIL B

&4 MBS MAEREHERAAXES

PIALAE YR BRI = | BRERVEST IR K A 22 7
HGiitH L (P>0.05), LG ILABLTIAS BRI |
Skl R 22 gt A B X (P>0.05)., ULk 6.

x5 IMEFFFMEEREERIE XS

o JIIREEZS o I
MR AR e i MRS i il
Z3 N I b 0.312 0.001 25 I -0.324 0.003
1 h g 0.295 0.006 1 h Ik -0.317 0.005
2 h I 0.337 0.000 2 h I -0.348 0.000
2SR R 0.325 0.003 S F -0.357 0.006
WAL 2T 8 0.333 0.009 BEIL I 218 A -0.331 0.010
B B AT L 0.315 0.021 iy AU B -0.304 0.028
ey B A fe -0.234 0.102 B B 4 BhAE 0.202 0.071

*®6 FARKRHAKRE GREMERM.AEILEBARIEFRILE  (n=200)

205 IERIABERZ B(%)  BREREESTIN 41(%) WAL [(mm,x+s)  BEEK /(mm,x=s) @M /(mm,x+s)
TR S PR 4 21(10.5) 2(1.0) 66.21 = 3.47 48.46 +2.13 118.25 +11.26

X BREH 26(13.0) 4(2.0) 55.78 + 3.24 47.59+2.08 116.21 + 10.28

X It 0.603 0.677 0.673 0.476 0.537

P{E 0.438 0.411 0.886 0.912 0.901

3 iTig Jonee- i Vi AR R AR N R R Y A A =K

T R SR PRI 1) A i L 22500k g 5 R A
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I & AR LA iy, SRR B il mT S 3O AR AR
LA R AEURES JR 1) & A= B ARWFFE X 400 42210
Y 7E I 21 2 11 <10° g/L A #b 3270 R £k (60~100 mg/d)
Zf 24 ~ 28 JEIF , AT WRIVRE PR 20 AT R ke = S ik
BRPEZ I 2% A 22k 10.5%F1 1.0% , % HE 20 4T 4 19
PRk = B SRR Y I A & A 2R 13.0%F1 2.0%, 6
A AT PRI B Bl = R BRI BRI e A R LA AT
HPAZ ] e 22 R g0 m X, Wais L@
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