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BTk s S 5 A £ LPL JEP] Hind H-Bt
25 k50 7 UK 2 i K 2 IS H0RURS: it AH DG PR SE
T #E ATE—", ANFE", F H°
(P EON R ZEIe B DR s BAEE LB BEBE a. 177 F) b A-IEl , BEPE 54 721000)

W E:HB #HFREREERA (gestational diabetes mellitus, GDM ) & # & % 5 %& & B5 8 ( lipoprotein lipase, LPL )
B Hind K # % &M 5 # £ LA £ M B £33 (insulin resistance, IR ) #9 % &, FiE WKE 201844 A ~ 2020 4 4 A
84 #) GDM % HAE A ML, 7 ANFI B 84 4 R B datF A B, s 5 4a LPL % A4, s madi &
JUde#E (FPG, HbAlc % 2h PG) F=defig (TC, TG, HDL-C & LDL-C) 35477/K-F, 3 M & ZI$i3 4 (homeostasis
model assessment of insulin resistance, HOMA-IR ) 15, 56 LPL 2 A5 FRBEERAH A Z, ER WRA
H+H+ A B A 48 4], H+H- A B A 24 4], H-H- AR & 12 4, s+8 40 H+H+ R B A 32 4], H+H- A B & 38 4], H-H-
AR 144, HaERAapsd LPL AR S>H IR, 2FA%TFEEL (=652, P<0.05) ., GDM R F & B & & p
4 # £ )L TC, TG, HDL-C, LDL-C & HOMA-IR K -F 2 F 3 A %it F &L (F=529~16.33, ¥} P<0.05) . $ v ¥ ®
VA5 HT 4R R A & LPL % A M TH7 42 )L HOMA-IR #9 & 2% B £ (1=2.86, P<0.05) . &it MHELPL 345K 5
GDM KA %, H+H+ AR A da XA AW S TR e) a2 5,
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Relevance between Hind Fragment Polymorphism of Placental
LPL Gene and the Risk of Neonatal Insulin Resistance in Patients with
Gestational Diabetes Mellitus
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Abstract: Objective To study the relevance between Hind fragment polymorphism of placental lipoprotein lipase (LPL) gene
and the risk of neonatal insulin resistance (IR) in patients with gestational diabetes mellitus (GDM). Methods 84 GDM patients
from April 2018 to April 2020 were collected as observation group,84 healthy pregnant women were selected as control group
in addition.The distribution of LPL polymorphism was compared between the two groups,the levels of blood glucose (FPG,
HbAlc and 2h PG) and blood lipids (TC, TG, HDL-C and LDL-C) were compared between the two groups,the homeostasis
model assessment of insulin resistance (HOMA-IR) were calculated.The relationship between placental LPL polymorphism and
insulin resistance in offspring were analyzed. Results There were 48 cases of H+H+ genotype, 24 cases of H+H-genotype and
12 cases of H-H- genotype in the observation group. There were 32 cases of H+H+ genotype, 38 cases of H+H-genotype and
14 cases of H-H- genotype in the control group. There was significant difference in the distribution of LPL genotype between the
two group (x’=6.52, P<0.05).There were significant differences in TC, TG, HDL-C, LDL-C and HOMA-IR levels in newborns
with different GDM genotypes (/=5.29~16.33, all P<0.05).The multiple stepwise regression analysis showed that placental LPL
polymorphism was an important influencing factor of neonatal HOMA-IR (=2.86, P<0.05). Conclusion The placental LPL
polymorphism was associated with GDM, and the risk of insulin resistance in the offspring of H + H + genotype was higher.
Keywords: placenta; lipoprotein esterase; gene polymorphism; gestational diabetes mellitus;insulin resistance
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LPL i 1L 5 fEfE U TG /KA1 HDL-C KT P
MA %5 W 758 5 R LPL L[ Hind 2415 2 AU
W R i 1 R AH O, 3l 52 5 ) i 7R LPL 26 ]
Hind F Bt S 2 58wl . Wim,
WG LPL T REA By T HIWNE B Qi S AL A 5
HEHOARS . AHFSE AN A 84 1] GDM 5 i B 22 1 i
RYERE, RS LPL 28 RAMIRE X )]
SIZR/(1 N8

1 #MR5F%E

1.1 BFR%E 49N 2018 4F 4 F ~2020 4F 4 H 84
1 GDM B VE SR, U471 29.65 £5.43 %7,
ZERTRETE 5K 21.57 = 1.66kg/m”; ZJH 38.75+1.22
Jil; oyt = W= 37 4, EE T 47 il HG LS
B 42 6], Lotk 42 6, AR 84 i fd HE 2
AVE 3t B2 . ZEI04E IR 28.19 £ 6.06 %, ZEHIA
IR 22.01 + 1.71kg/m’; Z2J# 39.01 +0.98 J&; 43
W= W™ 29 ), FIE T 55 6 BRILEER]: B
P36 ], Lotk 48 i, Y= IR YR 22 R 05
TR (¥ P>0.05) .

gy AARE: (D GDM 2 WifF A& 35 IR PR IR 24 2>
Wetibn e s QBB IRIRVERISEHE ;. O M R4
R,

HeBRbRifE . OF=05F &AL HPE SR &
QI EDIfe ™ EAEE; Qr-dH kA &
PRI
12 MEAFXN 514 (A TAY TREEAR
LA MRS AR ), Mix ANTP, Skt (([F
EM AR T A RA R ), DNARKH & (3058
FERHE AR A W ), KS48+ % PCR # 1491X (5 7%
YR A BRS ) ), Tanon 1600 4 [ Bl EE
FUR T R GE (SR A EARABR A ), Pl
T ADVIA2400 %4> H h i ik AL A
1.3 Zix B LPL 2840, OREHZ5K
I FERR LA B 20 1 i 28 B UG 43 41 42
F/N 2.0cm x 2.0cm x 2.0cm,  HE R AS 5} V3 22 3k T
AR BE X ek, AR FEER K BRI T, B
. @ DNA BB RAED © 5k
B (24 1) REUGER 4] DNA, A&, Kk
Genbank 42454, A Primer Premier 5.0 %11
219 i 5°-CTTGGTGAAAGCCCAGTAAC-3’,
T ¥f#: 5-TTTAGCCCAGAATGCTCAGG-3’., )
PCR fz Jii: PCR X W f& & (201), L $§ Mix
dNTP 2,51, L4 DNA 0.6, b RUESIY%&
12pl, REEH 1wl, MAGEKE 20, P
SeF: 94C TS 5Smin, 94°C7E 1 2min, 58°CiE
kK 1min, 72 °C%Ef§ Smin, 3t 40 NEFR, B PCR
=9, FH 1.5g/d1 3 g A 68 I Ha vk b Bl (@FR

il Pk R B K B Z2 A % (restriction fragment length
polymorphism, RFLP ) #£: HUPCR /= ¥ 8 pl,
10 x Hind M N YIEE 2 w1, MAGEKZE 201, 37°C
THAL 6h, 2.0g/dl BEARWEEERS LUK 1h G 9L fa, SR
I AR R G BTic SR I 25 5
6L AR JE e AR LA TR T, AEdT AR L AR

Jii 4 JECRAEFEAR M. 3ml, R4 H ShlL i o eSO
I 75 { ML BE ( fasting plasma glucose, FPG ) | & J5
2h Ifil ## ( 2-hour plasma glucose, 2h PG ) . = [k
i (triglyceride, TG ) . G H[E P ( total cholesterol,
TC) , mEENEEHMMEEE (high density lipoprotein
cholesterol, HDL-C ) I Ik %% J& g 25 11 H F EE (low
density lipoprotein cholesterol, LDL-C ) 7K~
1.4 it aodr  EH SPSS 22.0 #oi4u Xt B gk
Fget2= b, THETORIEL « brfEs (X +s)
For, ZURATEI R 22500, W AT
LSD-¢ ¥ 56:, TR (% ) Fow, 41147 7 465,
P<0.05 AESAGIE XL
2 #R
2.1 MFdar#E LPL 4 &M R ik ZEHR
£ LPL 2R EE R o, WA, H+H+ 3
[RI 70 48 {51, H+H- FEPR 8 24 5], H-H- £ RRL 12 ]
X REA H+H+ SR 7 32 f5i], H+H- JE[H 7 38 4,
H-H- JEH Y 14 5], PY 222 10 B 4% LPL 3 K 73 73
fiitks, 229 A5 FE X (=652, P=0.04) .
2.2 GDM RE A RA & HEEARMERLE I
# 1., GDM A [w] 2 (A #Y /& 3 fr 4 8 A4 L TC,
TG, HDL-C, LDL-C } HOMA-IR /K - 2% 5% % A
it X (F=5.29~16.33, 1 P<0.05)
23 % HOMA-IR # % T2 ¥ =2 54725 % L
#* 2. L) 84 1] GDM & # B A= 87 2k J LY HOMA-IR
AR &, LUEiEJL TC, TG, HDL-C, LDL-C &
HOMA-IR i H A8 it 47 Z 504 0 Ml 438, 45
R LPL 238284 )L HOMA-IR By H 25
A% (=2.86, P<0.05) .
3 it

fRIEIESE GDM B TACBAE 5 2 BUBE R XL
W 55 1 W 2 A R AR R I 7, i GDM &AL
Wl e, BB NEILN AR SR SE e, A%
GDM HLifil 78 B R AZEH 43 F-403 . GDM FE[H
Ty IV P T R T B Ry S A A TR % ™ Y
KIRNEIEZE LA G T 2 75 GDM B A [6 07 S A
TEZAVERI, EN—HHE N &3 GDM B35 A
F 2 B BT I -B4A1 45 o 5 PR 56 5 (g i 1E i 22 1A K
FERAGFE LY AREREE S, $
fER AL N 2, AT RERE AR —JE P AE A [ X
P h ik 22 5 3% 1 HiA4 55 GDM ) J&
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SER RIRESE T st S P8, IR BT 5%, DARASRT.
x1 GDM A EEFZ B EERRERBHEIRILE (x£5)
W H HeHt (n=48) HH- (n=24) H-H- (n=12) Fifi P
FPG (mmol/L.) 541082 538+0.86 534077 0.04 096
HbAle (%) 6.53+1.76 622+ 1.60 5.67+158 130 028
2h PG (mmolL,) 6.85+1.02 6.75+0.98 6.73£0.93 0.12 0.89
TC (mmol/L,) 643 £0.74 5.98+0.79 5.26+0.82 11.89 <001
TG (mmol/L.) 336069 2.87+0.66 219052 16.33 <001
HDL-C ( mmol/L.) 093 £0.24 121£031 1.28+0.29 13.39 <001
LDL-C ( mmol/L,) 342085 267074 255060 10.13 <001
HOMA-IR 226+092 1.88+0.83 139071 529 0.1
&£2 B HOMA-IR METESERASTER WIJiG & LPL Hind 1l 22257 F] G252 6 GDM & 3%
o FRJBE & ZHPT, X AlfE S LPL Hind T 285 PE %
A W e T e B TAGHLHIA %, PEACOCK %5 U A H+ 3
A A AT . i
A5l LPL 4745 M 578, I3 il LPL B Pl
1 W08 0 00 S R R A S, MR EL LPL SRR,
16 135059 029 03 072 TRESHH, Mg EifLE, Hhnpe s 2 Mk BN
HDL-C 152 033 026 138 0.09 R AN, NaEE LPL JED G ST AEAZ 105 S 5 K 1Y
LDL-C 108 06l 0.52 075 0.3 Ap St Al S HE I GDM R TS Z R
AEEIPLAEME 175 049 032 286 00l JRIA 2 AR AT I — ISR
RO 885 013 006 Zi b, 6 LPL 235055 GDM & UIH S,

LPL & LPL SE R4S i & 1, 542 a
LR AR ST UM O . LPL 38 i /K i L ook A
RN, (RUERRE G e, BB ARG
L B MR A % M RSy 45 U iR IA S LPL (1
ICFPAE FH B2 JE ek (] i 1T 2 45 . 5 € LPL 7
GDM FIf & IAE R, I PRUAT FHOCHRE
Jifi 5 LPL &35 5 5 vl 52 G LR 5 i) 5% i AR it 2ot
e, dEm R G L A S R A G R LA R 1,
1 RER T A = W | W R =P P R o =
Ji L B M B R Aok B 7K SRR SRS, X Bk T
ik 5 2R AT P A BRI S ZE 1% 43 o 1T LPL K- 5
B, W] BERE IR A I AL A ) 2R AR R A
Ze PR AR U S S st UL R BR LPL 3 5 o] B Ry
MR AR 2 AL R S R AP F 5 A

(AR LPL SRR A J2 75 5 GDM A LM F
T, AWFIE K I GDM 5 fift BE 22 {0 i 7% LPL %
WRI 25 8%, HR#E LPL 2884 )L
HOMA-IR (7l 57 52 M K 2, 278 LPL Z2 & A
{25 GDM KA %, b Al BERC R T35 Z 4t
AR, SRR mE A L AR K & F . Hind 12
LPL 3N % W2V 05, 22 P10 % U R 3 LPL
Hind Il 2R RIFEARE P AEE 22 5,
= 7 AR 2T X LPL Hind 1T 22254
A3 ] e MR RIS ALAO R N 26 . ARBFIEIA UL

Jifi 8% LPL B[R H+H+ R A 8 3 AUk A i R

HRTAY AU B o
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