EEES2022 52 AE3EEI Hainan Med |}, Feb. 2022, Vol. 33, No. 3

d0i:10.3969/j.issn.1003-6350.2022.03.010 . 'L/l’:% .

SEYREADE PR m A Z AR B E 0 5 75 HbAle 7K
RBZR DRERRIBEXERR

SRAEE, X 4E4E, BR T, F P IR
SR A SR e AL, TG 4R 727000

(FE] B BHUHEIRIE IR (GDM) B 5 22 A A 5T 5 1405 1 75 0 £k 1 2128 11 (HbALe) /K- ik 5 41K
o O REE AN SE e, Ak R 2018 4E 6 A F 2020 4F 6 A F4Hd)1 17 LI 4h - 4d Be /3 1 14 170 1) GDM fEE A5 Ky
WFFEXT G2 AR R 2 A A ST R 1 I 90 43 A ZH (IR 2 < 9.0 kg, n=97)F1 BZL(BMI > 9.0 kg, n=73), HLAX 2 %2
I I8 HbAle /K- i i RHRBUG B M 46 45 )7 o R Spearman 15230 AfF GDM 7= IF 22 14 5t &2 38 111 55 HbAlle
FBG .HOMA-IR \FINS /K- LA e 3 W 28 JRy (R AH G 1 o 8558 B 41221019 HbA le =5 I L ME (FBG) 25 I i &5 %
(FINS) i 55 ZARPTFE B (HOMA-IR) 43 51 M (7.22+0.67)% . (5.83£0.68) mmol/L . (16.62+3.11) mU/L #13.97+1.26, W]
BT A4L9(6.71£0.52)% . (5.05+0.67) mmol/L . (15.45+3.08) mU/L F13.31+1.08, 22 3945 S5 124 % SL(P<0.05); B
20 ZE A S T RE R A LA B0 ) Ok (14.44+4.46) h FI(3 527.55+422.18) g, B B/ T A A A9 (13.10+3.83) h #1(3
367.88+405.63) g, 2 F YA G # 5 L(P<0.05), i P 4H 1938 4= )L 1 min Apgar BE4> FL#5 22 5 48 12 0 L (P>
0.05); B ZH Z I g3 e P 28 A KL AR 2R3 318 65.75%H1123.29% , W 0 755 T A ZH 1) 48.45%F1 9.28% , 22 R H 4t
TI2E R L (P<0.05), IR ISR TR NFREIE L KRG LFR AL LS B R AR F A 22 R G T2+ 5 L (P>
0.05); Spearman FH &ML 43 A 45 4L 7 , GDM 7 I 22 A K i i 19 in 5 HbAle .FBG \HOMA-IR . FINS /K- 5% IE#H 3¢
(P<0.05), Fifl'E = B R ILA AR IEASE(P<0.05), £5i  GDM B 22 I o e 388 i 52 i 12 P9 HbAle 7K |
FAARR AR P Jl 5 ZR AR, 385 B 7 L R LS AR 45 Jy ) & A2 2R o B A GDM i 2 A i b s, B PR
WA Rt R i &

(R8I ] R YRR s PR I s B L2126 1 5 1 R AICHT s 0 W e s ARG

[hES£ES] R714256  [kERIRAE] A [XEHS]  1003—6350(2022)03—0308—03

Correlation between body mass gain during pregnancy and serum HbAlc level, insulin resistance, delivery
outcomes in patients with gestational diabetes mellitus. ZHANG Hai—qin, LIU Juan—juan, LOU Jun-li, LEI
Shen—qiong. Department of Obstetrics and Gynecology, Tongchuan Maternal and Child Health Hospital, Tongchuan 727000,
Shaanxi, CHINA

[Abstract] Objective To explore the correlation between body mass gain during pregnancy and level of serum
glycosylated hemoglobin (HbAlc), insulin resistance, delivery outcomes in patients with gestational diabetes mellitus
(GDM). Methods A total of 170 GDM patients undergoing delivery in Tongchuan Maternal and Child Health Hospital
from June 2018 to June 2020 were enrolled as the research objects. According to body mass gain during pregnancy, they
were divided into group A (body mass gain<9.0 kg, n=97) and group B (body mass gain>9.0 kg, n=73). The levels of se-
rum HbAlc, insulin resistance, and delivery outcomes were compared between the two groups. Results HbA ¢, fasting
blood glucose (FBQG), fasting insulin (FINS), and insulin resistance index (HOMA-IR) in group B were (7.22+0.67)%,
(5.8340.68) mmol/L, (16.62+3.11) mU/L, and 3.97+1.26, significantly higher than (6.71£0.52)%, (5.054+0.67) mmol/L,
(15.45+3.08) mU/L, 3.31+£1.08 in group A (P<0.05). Total stage of labor of pregnant women and neonatal weight in
group B were (14.44+4.46) h and (3 527.55+422.18) g, significantly higher than (13.10+3.83) h and (3 367.88+405.63) g
in group A (P<0.05). There was no significant difference in 1 min Apgar score of neonates between the two groups (P>
0.05). The incidence of cesarean section in GDM pregnant women and macrosomia in group B were 65.75% and
23.29%, significantly higher than 48.45%, 9.28% in group A (P<0.05). There was no significant difference in the inci-
dence of preeclampsia, small for gestational age, large for gestational age or neonatal asphyxia between the two groups
(P>0.05). Spearman correlation analysis showed that the body mass gain during pregnancy was positively correlated
with HbAlc, FBG, HOMA-IR and FINS levels in GDM women (P<0.05), and also positively correlated with the inci-
dence of cesarean section and macrosomia (P<0.05). Conclusion The body mass gain during pregnancy in GDM pa-
tients will affect HbAlc level, reduce insulin sensitivity, and increase the incidence of adverse delivery outcomes (cesare-
an section, macrosomia). The weight control of GDM pregnant women should be paid attention to minimize the occur-
rence of adverse delivery outcomes.

[Key words] Gestational diabetes mellitus; Body mass; Glycosylated hemoglobin; Insulin resistance; Delivery
outcome; Correlation

EIRAEE T, E-mail : leishenqiong520@163.com
- 308 -



Hainan Med J, Feb. 2022, Vol. 33, No. 3

BEEF2022F2AF33E5FEIH

IF R 80 % IR 4 (gestational diabetes mellitus,
GDM) J& 45 4 Uik WA WA 52 %, 8 T 5% L 19 4 Uik
I KR R, BEE Y B A TE K B dg
AT SR i A AR 0T R AN T A AR s A S b
FREEFRZAMTIILN LB MEEHE K, T8
ERA Z BN s & O R T, A A o o
JE 349 GDM &9 %04, HETA 4210 GDM 1) &
WG N 1.5%~14% , Horp 20%~50%45- K 3] & J& Jy b Ik
95, 12 AT I AN A ARG 5 L A AR I v IR B
FEEGL , FEIE KILIFT DEME™ , B A, A
5% 5 7E53 1T GDM #2215 -5 i w1k
1M £1 5 F (glycosylated hemoglobin, HbA1C)7KF- | il &
RHEBT s R A e, LA A I R GDM (1) 1
FNEST SO .

1 &ERSHE

1.1 —&FH EPE20184E 6 H £ 20204F6
TN T A B /3 1 14 170 61 GDM & VE IFFY
X% ARRHE: OFT A BFEBRFE AT B2 5N
Jit GMD 2 Wit i ; @ B RR AEUIR , SR AR Be 73 16k s Bl
IRBERITERE . HEBRARE : OF AT MR 5 s @6 %
PERE A s G R I SO PR &, ASREHIT B BHEk
T @I A B RGN ; © BEFURIGILE 7
W @B I B OISR T R RN . T
AR BT I 5053 A A (RS AR o £
<9.0 kg,n=97)F B AL MIATTH>9.0 kg, n=73). A4
ZHIAAER 21~38 %, F-141(26.94+3.28) % 42 ] 34~41 JH
FE4(37.41£1.42) 8 ; R (58.66+10.02) kg, B4
AR 21~35 %, F34(27.67+3.12) % 428 34~41 ],
SE(38.1241.38) ] ; AR A T :(57.83+9.87) kg, M4l
AR — M BER A 25 R TE SR 2R R L (P>0.05),
HAW . A RAEGCIZ RS, =0 &
HER @ EERE

12 Ak i 2 0E7 R YR, Bl
FH 25 R M4, 23 12 #% K 1 5.0 mL, 3 000 r/min
B0 5 min, R FEARE T AU400 4 H shA: 4L 43 AY
5 2 15 1 4% (fasting blood glucose, FBG) ., %% Ji§ Jik &
Z (fasting insulin, FINS) \HbA1C /K F-,

1.3 Ftdgir O IR BB ES « L
W3 40 2 30 4 3R FP I 391 9 FBG L FINS . HbAlc /K -, i
5 Z HL P45 L (HOMA-IR)=FPG xFINS/22.5 ; () i
B A LA BT 5 R Apgar P43+ 10 3% IF HL A 9 4 2
R R FE B JLIARR & 1 min Apgar 343, 4=
J& 1 min Apgar 1153 : 8~10 73 A IEH ,4~7 7 A =
2,030 HEEE R OIRES R 10 IF a4l
ZE A BB T A KT B B, AR AR LT
it m TG =B B RIS @2 a4 ik

F G SRR AR R RATURES R & A A A
Kot

1.4 %tk WA SPSS23.0 Seit A 4%t
W B HEAT /0T o TR TR A IES oA, U
BB IE 22 (vs) 28, 2L 1A FLHER FH o K 560 5 1145095 )
e & R o K6 56 5 SR A Spearman A ¢ 14 43 v 43 A
GDM i 2 22 WA 4 o 12 348 in -5 1L 3 HbAle 7K F- | JiR &
RHPL 45 R AR e . DL P<0.05 22 5+ 1oAY
GiitEE

2 HZER

2.1 MmAFdacBRMREAR L BAAEM
HbAlc .FBG.FIN FlHOMA-IR ] i & T A 41, 25 44
Gt L(P<0.05), L 1.

®1 FWHZENEREHERE B )

0% % HbAlc (%) FBG (mmol/L) FIN (mU/L) HOMA-IR
AfH 97 6.71£0.52  5.05+0.67 15.45+3.08  3.31+1.08
BH 73 7.2240.67  5.83+0.68 16.62+3.11  3.97+1.26
A 5.588 7.466 2.441 3.670

P1H 0.001 0.001 0.016 0.001

22 MAFdany ¥ A #3 A )UK R = Apgar
o bd BN RRFENAE ) LI ST A e
T AL, 2R WA 5 E L (P<0.05) (HI 22 11
H4E L 1 min Apgar ¥4 LA 22 5 R Ge 122 B (P>
0.05), W42,

K2 WAZEAKEFRE 4L )LIEFREF Apgar 143 ELE( s)

AU B EPEREG) HA LA () 1 min Apgar WA (4))
A4l 97 13.10+£3.83 3 367.88+405.63  9.93+0.39

B4l 73 14.44+4.46 3 527.554+422.18  9.87+0.40

ol 2.103 2.496 0.982

PH 0.037 0.014 0.327

23 WAFaedEiks B BT
B ERILERAERNE ST AL, ZRA5%T%E
X (P<0.05), (H A 10 m S8 IkF9m /N TR L LK
TR LR A ) LS BR A B R 22 R ¥ e g2
B X (P>0.05), W3,

x3 WAZRPNERERLEIF(%)]

A B kTR ANFRRIBIL KRTFIRIBIL ERJL BbELES
A4l 97  5(5.15) 10(1031) 21(21.65) 9(9.28) 2 (2.06)
B4l 73  8(10.96) 5(6.85)  25(34.25) 17(23.29) 5(6.85)
L] 1.987  0.620 3.349 6.310 2.418

Pl 0.159 0431 0.067 0.012 0.120

24 GDM &-4a B B4k ft = ¥ m 2 5 45Kt 5
AR RAEARZE By R A R4 X Spearman A G
ST A AR R, GDM 7 A A2 R BT 3 i 5 HbAle
FBG .HOMA-IR \FINS 7K~ 5 IEAH 5 (P<0.05), 5 E
7 B RILE AR IEA K (P<0.05), L3R 4,

- 309 -



IEEES2022 £2 BEIEEIE

Haiman Med ), Feb. 2022, Vol. 33, No. 3

#4 GCDMZAZMEFREEMESHEREER ARITRERRE

B npiEPk S

EiEta) i PE

HbAlc (%) 0.533 0.000
FBG (mmol/L) 0.382 0.009
HOMA-IR 0.487 0.000
FINS (mU/L) 0.272 0.031
HlE 0.318 0.015
SeIR T 0.060 0.318
/NI IL -0.071 0213
KT L 0.062 0.305
ERIL 0.365 0.011
B LE R 0.039 0.420

3 g

H 40 T A 3 KT ) 2 8 PR B AR 3
SN, R A I R e o, S B 0 I S v e R
9 1 & AR AR B 0, o rp GDM el LT BFSEIA
A7, GDM A2 U 0 4 Ui 03 e 5 R ACHT = th 2 Fh [ %= 51
e, B HE B 5 RS BT R AT S S R
JR S L A AR ARSI A, 0 2 R A
S 50K TR OV BHARGE RIS £ 12 3)
Y/ R DO Jin 2 S BOWH IR 2 S, i BR AR
5 RARMEZE L IR BE0E ARG LR, IR L 23 B &
(14 3 5% 22 43 DA LA X v IR , =0 JiR &5 2 7K1 T RE A ik

GILAE S, 0 BRI LAR RS

AR LR B R, B 4142 101%) HbAlc .FBG FIN
FITHOMA-IR FH g & T A 4, Z R A G248 X (P<
0.05). FBG I LA F 422 Jiz il 8 2 7 00w FeF 7 LA 7K F-
XPBE PR B2 W Aa T B EEVE A HbA Le 2 M 41
AR B R AL R, AT DA R A 3 H
AR P P51 2K - St AR A a4 Tl 5 250 R4 7 2 SR o f
PP s HOMA-IR WU ] FHF 3P4k A 5 AP O
1E % A HOMA-IR F8 5500 1, 35500 R B 5 19 2 hT
IO RS SRR A B AR T 4 K >9 kg
(1) GDM 22 G 1A A IR 428 1) 155 D0 AN IR 05 25 20 i )
JoR 5 2R HRPURE B o o T AR A T K <9 kg 1Y
GDM 22U . 25 LR o A A I 8 348 e S 508 i
TSRS R UBEREAR, 5 A
I35 19 5% 22Kt B v, DA DR TE S 5 22 95 1p
IZEE RIS I KR BT R, S LA S 2=
it £ e 1, GDM Z2 01 H B HbA 1¢ .FBG i FH ™,

T X P4 GDM 22 1343 W ok R A AR LTS DL
JEAE TN, B 22 i R R A AR LR R B R s T
AN, ZF A G R L(P<0.05), $& /A 4 5
HEIORG K 2 4 R I A LR T R, R
: GDM 2 11 28 W 44 J5 s 385 I, 1% PR I 5 3R 49 b 2ok
Z eI ILAER Ak — e WA, [EIREE
A, B AR E ™ BEXRILRERHEETA
20, $E7% GDM 22 [ A J3 4R o o2 184 ok £ R R AT Uk
R R, SRR A AL Z AR R
- 310 -

Az LM BT BRGNS R A e ™ 7 RS AH G o Spear-

man H AT 285 5 i , GDM 7= (A 49 30 (A o £ 184 i

5 HbAlc .FBG .HOMA-IR . FINS /K- 5 1EAH G, 5]

B B RIUR A AR RS, 475 GDM 22 I (K

Jo i B 2 A I B R AT A R i 45 R

1R 4 A O . DR, HE7E GDM 22 i1 2

Tl B IR I B 2 FR IR T PR UE (R A TR & iz

By, T B 55 AR 0 58 7 AR 2 S A o A8 B R A

PEE B2 , F GDM 42 101 42 148 o 43 i 76 5 31

W, B BIR B M A B 06 485 R A R A

25 b ik , GDM A 28 AR J5T 5 184 ek 5 e {K

PRI R AT A P i 2 2% et s ey 7 LB R

JUAS R I3 W0 45 JRy i) K A= 23 i PR B B AW GDM Z# 417

R R, DR B B2 4

Sk

[1] HOMAYOUNIA, BAGHERIN, MOHAMMAD-ALIZADEH-CHAR
ANDABI S, et al. Prevention of gestational diabetes mellitus (GDM)
and probiotics: mechanism of action: a review [J]. Curr Diabetes
Rev, 2020, 16(6): 538-545.

[2] HOWE CG, COX B, FORE R, et al. Maternal gestational diabetes
mellitus and newborn dna methylation: findings from the pregnancy
and childhood epigenetics consortium [J]. Diabetes Care, 2020, 43
(1): 98-105.

[3] AL, SmERT, X0 AR, AN [ Bsf 300 20 SO AR o e 4 R X AR IR
FERE S U WR 45 e B 52 M A 7[00, +h [ Ifs R S R 2%, 2019, 10(2):
49-51.

[4] FRTHE, SRR, WIR, 45 AR PRI 5 2 B PR R IR [a]
Tl b 1 55 A AR AN R85 SRy A A B AE S B S 0], I DR % s,
2019, 27(9): 641-646.

[5] ¥, Pk, B R BT J0U0E AT DR UM JRos £ v v I, T8 R
[7]. G PR 5 45, 2020, 40(11): 2950-2955.

[6] =, SR, 7B # M) 8 iR, bt AR TA: i ARt 2013:
3743-3928.

[7] MRRIE, ORI, RS, 5. F5 AR DD DR IDIN bR 8 MRS il i
NETESZNA Meta 53B7[J]. Hh FEIRAER2#24, 2019, 31(5): 537-543.

[8] ROSIK J, SZOSTAK B, MACHAI F, et al. The role of genetics and
epigenetics in the pathogenesis of gestational diabetes mellitus [J].
Ann Hum Genet, 2020, 84(2): 114-124.

[91 JBUOR K, I8, LR AR IPIE B R0 22 N 1 XU DG 3R 43 BT 0], o
E 4@ REDFSE, 2018, 29(9): 1116-1119.

[10] L5, JAIFT. EYRIIHE PR 57 22 i PR i i 2 S R s g i
SUEYRAS R S PRI AR R AT ). R SEHTOR S PR R,
2020, 36(8): 757-761.

[L1] T, s, SR AR IR bR S0 7 I IR 5 3R AR A Jige B g i 2
el B Hg R R (0], o AR B R A, 2020, 31(3): 215-218.

[12] AR, S 50Am, TKHE, 46 A URIDIIE PRV B I miR-149 KF- 15
i B Z AP DG R [T]. PEHFEE 2%, 2020, 32(5): 700-703.

[13] SKAECTE, DR, IR UR TR PR G (35 I 5 AT L M AR K B
UEYRES SRS IRATFE (0], B BE2ABE224R, 2020, 35(6): 1002-1005.

[14] WAk, S0, AT, 55, SRUR IR R - L3 FGF 19 e 8 £k
T B9 FR I S ACHT M OC R [I). WA B 2 e A= 4T, 2020, 15(5):
571-574.

[15] B0, SRmm L, F5RTY, 5. AR URIPHE PRI A 10 AR RF s S X 305 25
JRBIFEIRI]. WL R 2Y, 2020, 42(12): 1828-1831.

(i H #1:2021-03-05)



