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O 00B3 bR s JB B T ES R B1 9451 380C > T KR
2 BV S HIR ST JE 2R BAS 9w By &M i M i

Ardrm, R4eE, X2, WX, & %, & 3 (BETHIURKE— ANRERE, AR 610200 )

W E. BY itk R Im ( gestational diabetes mellitus, GDM ) # % A ki & B1 (liver kinase B1, LKB1) R4~
F380C > T A K % A5G L EBITERRB D BREONIEL, FiE BRI 20195 1 A ~ 2021 F 4 A R4
;‘ﬁ[&%‘*/\f%[il%db # 92 4] GDM & %4k GDM 40, 1&3% 1 : | T RBEH RN, 5 £ F 48 92 ) £ Zdatk 3T 18
2, PERTAL— AR AT BERR A AEAR [ © ML s (fasting plasma glucose, FPG) . #Eftf24r%& & (hemoglobin Alc,
HbAlc) |. & %5 B 5 % & 2 B & (low density lipoprotein cholesterol, LDL-C) . % % 5% & 12 ] & (high density
lipoprotein cholesterol, HDL-C ) . =&t (triglyceride, TG) Fo %2 E & (total cholesterol, TC) % /K-F A% LKBI
MAT380C > T AR S &K, SATEEBRMEFREFSEARE G XA A GDM HARGHLYE L, £R GDM4A
H GDM Rk k& bk (18/92,19.57% ) W B & T4 (3/92,3.26% ) , 2/ A% FEL (4 =12.095, P<0.01) ;
GDM #1 FPG ( 6.14 +0.67 mmol/L ) , HbAlc(6.87% +0.31% ), LDL-C ( 3.49+0.25 mmol/L ) , TG (2.31 +0.54 mmol/L ) ,
TC(4.88+0.61 mmol/L )/K-F34 9 B & T2 B 41( 4.52 +0.33 mmol/L, 5.09% + 0.40%, 3.05 = 0.27mmol/L, 1.96 + 0.48mmol/
L, 439+0.72mmol/L ) ; HDL-C (1.06+0.19 mmol/L ) 7K-F 8 24K T x40 (1.33+0.22mmol/L ) , £ FH A%t FE
SC (£=20.805, 33.737, 11.469, 4.647, 4.981 #=8.909, 35 P < 0.01) ; GDM #8548 LKB1 A4-F 380C > T & A
A g CT (40.22% ) , TTARAE (18.48% ) &L L& TrHRA (27.17%, 13.04% ) , CC AEA (41.30% ) ¥ 1%
TR 4(59.78% ), £ F A %t FEL(=6.292, P <0.01 ); LKBI A4F380C > T & B TT %% HbAlc( 7.13% * 0.44
%) RFZHTEARACT &4 (622%+0.39%) , AHA CT £ HbAlc KT & TAER CC &4 (546%%0.36%) ,
EFA G FE L (F=228.003, P<0.01); B TT 4= CT A KA %4 LDL-C /K-F (3.59 +0.37 mmol/L, 3.45+ 0.32mmol/L )
¥ L5 T CCAZH LDL-C A-F (3.05+0.29mmol/L ) , ZFA % FEL (F=48.151, P < 0.01) ; HbAlc 54K
MR EAMAE, LDL-C 5 A KRR 2355 E49% (1=0.815, 0366, 3 P < 0.01) ; A GDM Rz £ % LKB1 14F 380C
>THARA TT %% GDM §H &MEe L Ee Bl E (P<0.01) . 4% LKB1 A4-F 380C > T A % % T3] £k
KABERRMELL, WmiEE GDM & &M, £ GDM %;iéﬁzﬁl"‘lil%z——
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Relationship between Liver Kinase B1 (LKB1) Intron 380C>T Gene
Polymorphism and Glucose and Lipid Metabolism in Patients with
Gestational Diabetes Mellitus (GDM) and Evaluate Value in
Assessing Disease Susceptibility
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( Chengdu Shuangliu District First People’s Hospital, Chengdu 610200, China )

Abstract: Objective To investigate the relationship between liver kinase B1 (LKB1) intron 380C > T gene polymorphism and
glycolipid metabolism in patients with gestational diabetes mellitus (GDM) and assess the susceptibility of disease. Methods A
total of 92 GDM patients admitted to the Chengdu Shuangliu District First People’s Hospital from January 2019 to April 2021
were selected as the GDM group. Based on the 1:1 control design principle, 92 normal pregnant women during the same period
were selected as the control group. Compared the general information of the two groups: indicators of glucose metabolism
[fasting plasma glucose (FPG), hemoglobin Alc (HbAlc)], low density lipoprotein cholesterol (LDL-C), high density lipoprotein
cholesterol (high density lipoprotein cholesterol, HDL-C), triglyceride (TG) and total cholesterol (TC), and
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LKBI1 intron 380C>T gene polymorphism. Analysed the relationship of glucose metabolism index levels and genotype, and
related influencing factors of GDM susceptibility. Results The proportion of people with a family history of GDM in the GDM
group (18/92, 19.57%) was significantly higher than that in the control group ( 3/92, 3.26% ) , and the difference was statistically
significant (x’=12.095, P < 0.01). The levels of FPG in the GDM group (6.14 + 0.67 mmol/L), HbAlc (6.87% + 0.31%), LDL-C
(3.49 £ 0.25 mmol/L), TG (2.31 £ 0.54 mmol/L) and TC (4.88 + 0.61 mmol/L) were significantly higher than the control group

(4.52+0.33 mmol/L, 5.09% +0.40%, 3.05+0.27mmol/L, 1.96 + 0.48mmol/L, 4.39 + 0.72mmol/L ) , and the level of
HDL-C (1.06 + 0.19 mmol/L) was significantly lower than the control group ( 1.33 + 0.22mmol/L ) ,all the differences were
statistically significant significance (#=20.805, 33.737, 11.469, 4.647, 4.981 and 8.909, all P < 0.01). GDM group and control
group LKBI1 intron 380C>T genotype CT (40.22% ) and TT genotype ( 18.48% ) were significantly higher than the control group

(27.17%, 13.04% ) , CC genotype(41.30%) were lower than the control group(59.78%), the difference was statistically
significant (y’=6.292, P < 0.01).In LKBI intron 380C>T genotype TT patients , the level of HbAlc (7.13% = 0.44% ) was
higher than that of genotype CT patients ( 6.22% = 0.39 %), and the level of HbAlc in genotype CT patients was higher than that
of CC patients ( 5.46% + 0.36%), the difference was statistically significant (F=228.003, P < 0.01). The levels of LDL-C
(3.59 £ 0.37 mmol/L and 3.45 + 0.32 mmol/L) in patients with TT and CT genotypes were significantly higher than that of
patients with CC type ( 3.05 = 0.29 mmol/L), and the difference was both statistical significance (F=48.151, P < 0.01). HbAlc
was strongly positively correlated with genotype, and LDL-C was weakly positively correlated with genotype (7=0.815, 0.366,
all P < 0.01). GDM with a family history and LKB1 intron 380C>T genotype TT could be independent risk factors for GDM

susceptibility (P < 0.01). Conclusion The mutation of LKB1 intron 380C>T gene can cause disorders of glucose and lipid

metabolism in the body, with increasing the susceptibility to GDM.It is one of the risk factors for the occurrence of GDM.
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I U 1 B R 9% ( gestational diabetes mellitus,
GDM ) RUEIRIAE WIT &AE, E4FMRE 278 GDM
KRR 1% ~ 14%, [E P GDM L4 R N 1% ~
5%, GDM A[H IR KA BGE R R AR, Y
WiEh BRGSO IS GDM (1) B 16 — B I AT
FEME SN D, HRT GDM R RALE M R 5E 4
IR, IR T Bos, PRI ZEGLS GDM
) R SR V)M 6, HLJE A R &5 R A 52 i (A
W HURE R A AR ELES B1 (liver kinase B1,
LKB1) 7EMEARAC 8 57 i BA EZAEH .
FWrgE g, LKB1 RN & 1 380C > T &N
T 459G > A MfFERNZ S, HPhN&TF
380C > T (I Z 8PS 2 BUME R 0 &5 W
FHG. {H GDM f# & J& 5 f£ 7 LKB1 4 %+ 380C
> TIHHFZAEM, B EoRitiE, b T
LKB1 N F 380C > T 3L [H £ &7 GDM H ik
VR HPLE, ASHF9E 221887 GDM ## LKBI
W 380C > T #2515 IRl & GDM
IBVER R . BURSanR .

1 #M#5F*E

L1 AR %E ZRERTTRAGRIX S — N R E B R
ZR s AEEE, EEL20194E 1 H ~ 2021 4 4 H
A T OB XA — A R B iR 19 92 1) GDM i
FHE A GDM 4, SFI4ERE 32.02 £3.15 %, ZHRiIK
AR 8 23.87 = 1.15kg/m”, Z#JH 26.03 +1.22 &,
22771029 B, 45 GDM ZiE S 18 1] (19.57% ) .
MR 12 1 IR TR, S5k lRI ) 92 filiE F 2E A

Ve R X BRAL, SFI4ERY 31.78 +3.69 %, ZHRi{A
§%023.59 + 1.30kg/m’, Z2J& 25.89  1.05 J&, &7~
124 15, 47 GDM 5 3 4 (3.26% ) o PHALAFR?S
ZPRTRBRAR R, PR PR, ZRHTGTT
FE L (¥ P>005); GDM 41H GDM ik 2
FiHE T IR, RS ER L (=12.095,
P<001) .

P AFRUE: (1) GDM 4. OZMHIEIER e
Wik GDM; @ 2R3z HiRIT R 34224 ~ 28 i
@DTCLE Y o5 1 S5 AR IR & ;. @ 47
NRES R4, BEFL A RATTY ; @/ KK E AR
Ase, BEBRER. (2) XA OA%kZE .
HGITTR @424 ~ 28 Jil; QTCALAAI R URIA I & hiF
@DHETHNEEN R, BERLA TG, OFEK
IR, CEBRE.

HeBRArRAE . OUEURFHE R B, @2 Bk
FERE; OIF RN SARIUEE . AT
PR EE; @M EOINE R RE; OFFIhE
A, @M RGN B, O YR 83
@A e B

SBEFRAE: ORETIR RG] QB EESME
TR QRT3 3hZRIE T &

12 BB L5RXA  ES000 A4 [ shAbsrHrl (&
EZ /AR ) , DNA P BURF & (TRMFER
R RABRAT ), LS. TlEsl (b
RBHAEYE ARG R TIE/AT ) , Taqg DNA Poly-
merase High Fidelity {2 Invitrogen it/ B2 i,
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ABI3730 XL 4= A3 DNA P4 ( 5[ ABI/AH] ) .
1.3 Fikx  REFTAIITE GRS 2 Ko I ki
6 ml, HCH 2 ml fiEARAS, R H E8000 A4 F 5
HE A BT AR 25 B IR ( fasting plasma glucose,
FPG) . H#HLIMZI 1 (hemoglobin Alc, HbAlc) .
I % B s & 1 IH [A B (low density lipoprotein cho-
lesterol, LDL-C) . & % & g & (1 8 [ B (high
density lipoprotein cholesterol, HDL-C ) . =il
(triglyceride, TG ) FLEH[E [ ( total cholesterol,
TC) K, AMRAE A4 UL e ik, Il
S E M E N R, AR N TR A AR e
FRFERR, WIS RSCas i, Sk, S
RIS N G i IR SIS AR R E R 1 SR
PR ds . =N SRR BRI, R
FIAH D H G S ARG AT ¥, LA ITA 5L
P i s R e AT SR, O 2 ml AR AR, R
H DNA e $ U] G fE 4 i DNA, BlJ5 R H
DGR A MEEE X N (polymerase chain reaction,
PCR) *f LKB1 % [A 1) rs741765 ( B 380C > T )
P HEAT 3 I Z M A&, K&K Genebank 35 15
LKB1 3 [H §) # 8 7 %1, F H Primer 5.0 3% 7 %
11 380C > T i 5514, LiEs14: 5°-GGA GAC
CCCACC CTC AAG C-3°, TFiiF5|4: 5°-CTG AAA
GGT GGG AGC CTC ATC-3, &1 PCR S % 4 14
WS CEEAYRE A E]) HTIHEEY ., R
KZ 25 wl (F DNA2 pl, FIESIY1 pl, T
eI 1 w1, PCRYHEAF 12.5 w1, KEFLliK 8.5
wl) o PR : 95 °C 10 min, 94 °C 155,
60 °C 60 s, 40 MME¥. TR PEEER Ik, TR1LZ
BEyetn, SKAMES RGPS EE R, T EbnifE
4 100 bp DNA Marker 1, A PCR ¥ = H 47 1E 1Y
BRI OO, LIRS e 5
R, Kf PCR P HG =W e b S | kil e
P45 55 7E NCBI s 47 BLAST HEXTHfIA (http:
//www.ncbi.nlm.nih.gov/blast/), LLE&UFE H #5071 45 Y
SR AL,
14 %t F o BUREAFER A SPSS22.0 #i 4,
THECEOR LS I, SR 2 . TR PERER
HX Bartlett Jy 22 5% M4 K % 5 Kolmogorov-Smirnov 1E
SRR, ARSI 255 B IR IES 531,
DIMIEL = prdE2E (X =s) iR, 4l iR
PR 225007, E—2L PR [R] FL R ] SNK-¢
G, PALA] LR ST FEAS ¢ K30 . AH DGy
Hr R H Spearman AHOC R EUHAL, JH L Logistic #47
ZRE M. P < 0.05 HESHGITHFE XL,
2 R
2.1 maABEBARHIEARK R ILFR 1. GDM

/H FPG, HbAlc, LDL-C, TG i TC /K4 B 2H 7,
HDL-C K- RRAME, 250050 =m L (1
P <001),
F 1 FAEEREISIRKEILE (=92, x+5)
I H GDM 4 payiisiil t P
FPG (mmolll.)  6.14£067 4524033 20805  0.000
HbAle (%)  687+031  509:040 33737  0.000
IDL-C(mmol/l.)  349£025  305£027 11469  0.000
HDL-C(mmol/L.)  1.06£0.19 133022 8909  0.000
TG (mmoll)  231£054  196:048 4647  0.000
TC (mmoll.)  488+061 439072 4981  0.000

22 M4LKBl H4A-F380C>TAR % 5MHiLik
PR B PR AR RN AL B R4 45 Hardy-Weinberg 35t
e R e, A AR (P> 0.01) ;
GDM 41 LKB1 & ¥ 380C > T J&H#AY CcC, CT,
TT 3 R B3 R 43 551 S 41.30% (38/92) , 40.22%
(37/92) , 18.48% (17/92) , Xt W& 4 4 % K
59.78%( 55/92 ), 27.17%( 25/92 ), 13.04%( 12/92 ),
W41 LKB1 7 ¥ 380C > T 5L H % CcC, CT, TT
PRSI, ZRAGIHFE X ((=6292, P
<001) .

23 ARARAEEERAMIGAFLER LK 2,
AR LKB1 N & F 380C > T & [F # i ¥ FPG,
HDL-C, TG, TC /Kt , 22 3G it (3
P> 0.05) ; LKBl N+ 380C > T A:HA TT &
# HbAlc KT CT, CCHRISEE, FPHA CT &
FHETIEREA CC B, ZAUBHRMPIM LR, 2
SWAEGFEN (B P <005); LKBl N&T
380C > T AW TT, CT ¥ LDL-C K& T
CC R, ZRAZRIMFEX (P <001) .
24 HbAlc, LDL-C 5 A HA X 2  LUIAFERH
AU HbAle, LDL-C /KF-2h Vi, DISERAES X
B, N Spearman /AT i/, HbAlc /K153 H
B SEE A ¢ (7=0.815, P=0.000) ; LDL-C /K°F
SRR R IEAE (7=0.366, P=0.000) .

25 GDM #hritey 5 WA o4r W33, HAEE:
J& GDM=0, i GDM=1; [74¢#: GDM K% (T
=0, A =1) . FHEHFM (CC=1, CT=2, TT=3) ;
M 2 & Logistic 010 77 #2453 #71 i 7k, A GDM
FWEH 2E1A K& A GDM XU 1T B J& G GDM K% s
ZEAA ) 2.744 1% (95%CL: 2.51 ~ 2.99) , H[H #Y
TT 2214 %A GDM KU AT fig & JE R A CC 22 1 1
3.394 % (95%CI: 3.07 ~ 3.76) (#JP < 0.01) .
3 itig

3.1 GDM #aR% BRER, BfEHEE GDM
ORI EER N 2 — P R ES R R, GDM
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BHETAH GDM R L H I B2 TIEw 22, HZ
R & A GDM ZE5 S 22 401 % = GDM KU

Al HEJ&JC GDM K% S 22 1A 1Y 2.744 £, X T
TFE1E GDM ZEJ5 S A ZE 40 8 finss GDM il 175 .

&2 AEEFEE BEBERGIERILE (x+5)
uiH cC ") T F P
FPG (mmol/L ) 5.26+045 5392052 543049 2.095 0.126
HbATe (%) 546+036 6.22+039' 713 044" 228.003 0.000
LDL-C (mmol/L.) 3.05£0.29 345032 3.50 %037 48.151 0.000
HDL-C (mmol/L.) 121020 1.18+0.18 121017 0518 0.597
TG (mmol/L ) 2.09+0.46 2.16+041 2.26+0.52 1.638 0.197
TC (mmol/L,) 465081 459+0.73 471£0.77 0.253 0.777
e HEMM CC LA, P < 0.05; SR CT I, °P < 0.05,
x3 GDM 5 BRI & [E 2 Logistic BT AFESHr
Byl B SE Wald OR 95%Cl P
CDM KM & 1.00
A 101 0.29 12.54 274 251 ~2.99 0.000
S A cc 1.00
T 1.02 0.62 2.76 278 1.83 ~ 4.23 0.703
T 122 0.25 24.48 3.39 3.07 ~ 3.76 0.000

3.2 GDM # AR #tE L AR iE LM, GDM
#3% FPG, HbAlc, LDL-C, TG 1 TC & T1EH
24, HDL-C ik FIEH 224, PR A U2
FELEIR—E, Ui GDM 3 W BRI 5

HIFHAET GDM HBE R NAEER S ZPt, T
[ 5 ZE R AE I VR R A s, SR G EE
L, (RIS R W7 AL 40 K e B T 12 SR IR AR
AR S RGeS, RS FE ATt 5 RAR R
fRHE B, s BRI bR

33 LKBI AH % AMH5 GDM # R Mk
B, a0 A GDM Zy N, KRR e A
#E, 47 BT GDM [ B i ", CHEN % U fiff 5%
f& i, LKBI1 JEH B EH00E AMPK, 25 %4
ARG S ZHRBT A IR, 08 IR 10 & A & A
X, AL BN, GDM HE N LKBl W& T
380C > T FEFAH CT K TT R A & LI & T
IER 21, $E78 GDM /& ) LKB1 % T 380C
> T3 H A7 B3 KN L5, LKB1 3K & —
FRBR SIS, 7 F A 19 54 fmik, a8 10
ASHN T X, GRS ) 433 A R A% L 4K
W22 AR | ARG EE RN N LKB1, HAgmE e ik
YHML R T AR 2 A R AR Ak S 22 T o ek R 1) &
e, IAEE IS AMP IS AL S (adenosine
5’-monophosphate-activated protein kinase, AMPK )

L sh ) AR AL ( mammalian target
of rapamycin, mTOR ) 3 P55 52Nl i g s 44

LB IR Ak, AMPK & —Fh 2254 1% / 932 TR I
i, MR o FIRTTTE B 1 v 4, A
JEANM P R RE L W I 2%, XA B BE R i
A EEAEN, HABE A0 RE R A A s,
B0 J5 AT LASEFH IS AR ATP fUERAS, [RIIF S A6
ATP (4%, FEAMNRLZLAnFIEFNLAIN, AMPK
AT LA A 7 R 0 R [ ) A i, IRIBE SR iR
Al LM AR BTSN AR R 19 A A 1 IRk LKBI
FHHE PR S5 IR, BLAh, B Ok
7 LKB1-AMPK-TORC2 J2 15 T 8 55 24 A J 22
W%, LKBI 2 AYE AMPK 4 b, Mol
N Y A AT IS AL AMPK A T 38 55 4 Bg 483 1
78 LKB1 Y525 Rk nl e S S5 HUAMEIR 0, =
HAE GDM & A K Je v A/ T i oA et o8 . HLA
Wh5E a8 i A M M & B LKB1 &5 1 380C > T
FER A FE R A 5 HbAle K LDL-C /K77 16 A 6] F
FEAR S, DAL 2815 GDM B & A bE g
fREHE bR TG, T BEZE GDM BEIR RISy & 4=
RIBFRIEJTER .. AESE 1 LKB1 £ AMPK
AL BATAR AT R, LKB1 AL X R 58
AR T SO PG TR e e, S N AMPK (1%
FRALVER, I ZARUEMERR S0 S8, 5 R ot |
MR B f 3 2, e F GDM iy & E . A
Fit— L ZH RN, KB LKB1 T 380C
> T A TT & GDM B Bk i g s fa 6 R &
TESE T R oA ) IE A
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34 % ZE EATAI, LKB1 N T 380C > T 3 Obstet Gynecol, 2017, 130(1): e17-¢37.

PR 5% A 5 2ok 5 RS AL R AR MR AR 2R 6L, AT 1
Jin GDM B XS, 4 GDM R AERIfG N &2 —.
(A FEATAEAE— 2 S BR A, 1032 45 44 BR A R X
LKBI N5 F 380C > T FEH &M 5 MBS ZHLht
AIFHOCHEA TR 400, AR e A T IR AR
W 20 & i HAE GDM KA Kk S M Biia TR e .
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