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 E.HR it ESLCI6Al AR R EHMAIEEZ G 1( MCTD) & A &5k 848 sk (GDM) # %
. A%k S®BGAIR 1 361 FlHEdR o A AR AT R, F GDM & & 281 #1 h N GDM 48, 4 B4k 4o 1 080
BN EFJEdR 40, EHIERAZ GDM A3 1 1 Ef(n=105) 5 i mais & MCT1 & SLCI6A1 A B £
ik &, 5F K A Logistic @2 547 MCT1 & SLCI16A1 2 A &iA 55 GDM # % &, EBR A AIKRR TIEH.F
AL GDMmk (BB £ 34 0.3,0,0.0)0, R GDM 4 EF4E4k20 SLCI6A1 K B & ik & 45 5
4 0.390 (0.006,2.980).0.561 (0.014,4,205),GDM A% B4&K T EEF 44k 40, 2 F A %4t 5 & L (P<<0.05),
GDM 41 | %454k 20 MCT1 £ 24 %) 4 0.09710. 044, 0.166+0. 030, GDM £ 87 K T % Sk 40, £ F
H%it 3 &L (P<0.05), Logistic @ )25 # £ & SLCI6A1 A B &% 32 GDM ¥ % B % (OR=
0.740,95%CI 0.561~0.974,P<C0.05), &1 GDM % # 8 #& SLCI6A1 2B & MCT1 2££ &3 T K,
SLC16A1 & B &L 33t GDM 945 B %,
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Relationships between expression of SLC16A1 gene, monocarboxylate transporter 1 in placenta and
gestational diabetes mellitus”
ZHANG Rui ,2YANG Qian”® .KE Wencai s HUANG Xinmei ;WU Yueyue LI Yue s ZANG Shufei \LIU Jun®
Department of Endocrinology sShanghai Fifth People’s Hospital s Fudan
University ,Shanghai 200240,China

Abstract:Objective To investigate the relationships between the expression of placenta SLC16A1 gene,
monocarboxylate transporter 1 (MCT1) and gestational diabetes mellitus (GDM). Methods A total of 1 361
pregnant women in Shanghai Fifth People's Hospital, Fudan University were selected as subjects, including
281 patients with GDM (GDM group) and 1 080 healthy pregnancy women (normal pregnancy group). The
expression levels of MCT1 and SLC16A1 gene in normal pregnancy group and GDM group were compared af-
ter 1 ¢ 1 matching (7 =105) ,and the relationships between the expression levels of MCT1,SLC16A1 gene and
GDM were analyzed by Logistic regression. The matching parameters were body mass index,age, birth history
and GDM history (matching tolerances were 0. 3,0,0,0 respectively). Results The SLC16A1 gene expression
in GDM group and normal pregnancy group were 0. 390 (0. 006,2. 980) and 0. 561 (0.014,4. 205) respective-
ly,and which in GDM group was significantly lower than that in normal pregnancy group, the difference was
statistically significant (P <C0. 05). The expression level of MCT1 in GDM group and normal pregnancy group
were 0. 09720, 044 and 0. 166£0. 030 respectively,which in GDM group was significantly lower than that in
normal pregnancy group,the difference was statistically significant (P <C0. 05). Logistic regression analysis
showed that the increased expression level of SLC16A1 gene was a protective factor for GDM (OR =0. 740,
95%CI 0.561—0.974,P<C0.05). Conclusion The expression of SLC16A1 gene and MCT1 decrease in GDM
patients,the increased expression level of SLC16A1 gene is a protective factor for GDM.
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GDM 7 38 [ 1 & 5 2 Bl 2 T & 5L & s AR 1)
AERRAEYY . GDM XK B iR LR AT Bk e L ik
WG ILE 8RR 2 5%, e E AR AT R
sAEAEY . AN, GDM B R R B IR R E A
A GDM & A4 2048 80 0w 43 1% B L W
B JLSAR T A v i R A DR B T e DRI A e
H AT, X GDM 1y & 95 HIL 6475 88 8 W1 i, Aokt s 45 0)
GDM 11 A& 95 HIL i, I 55 it A 2T B0, XF T 2 GDM
AWM RS R A TFRNEEA K EEAEENIG
RIS, SLC16AT1 K 3 3h BB R 5 32 8 H (MCT)
S 1AL M R R ia 1 1 (MCT1) , MCT1
FES 5 M s A FLER L3 R SRS TR L TR
4 B U5 ROk IE R R R MCT1 Rk EgRL,
HET, & T A MCT1 £ GDM & % HL i b 48 4 48
KR A, BT AP0 T8 SLC16A1
F K MCT1 k55 GDM X & IRE T,

1 #ERl5H%E

1.1 — R BEHEAR GDM FH AP0 1 361
4T Wi Lo M A 58 X6 42, b 281 i) GDM B gh A
GDM 41,1 080 1] fi 5 4T iR % 1 40 A IE 5 4T IR 41,
GDM 2 Wibr i . T A WF 55 X S AE 4T R 24 ~ 28 JE 34T
A BET RIS (OGTT) ,OGTT B &/ 25 8 h, 28
J§ B (FPG) =5. 1 mmol/L, %5 1 h A (1 h
BG)=10. 0 mmol/L,58%&J5 2 h i#%(2 h BG)=8.5
mmol/L 2Wi i GDM., i WF 75 Xt 4 35 HE Bk 3% 1l
iR g B G L HEOBR IR T i 0 A L JER G s Ak
SO0 R0 6 97 S L T 01 R L s L A SR T
W RS S0 AS AR SR i 0 X B 5 L i A 2L 40
UM AR 2 BEE GDM AH G B 53 B4 BUAY A8 9 B A g
(BT 2016081 o o FH AR 3 I PR E 8 28 A% I = 24 12
PR By 2Tt i (B PS5 . 2019070)

1.2 Jrik

1.2.1 IV BRAS A W 45 0 S — e s R4 BB P
AW 5T G B PR L AR Y LR TR R A (BMD | IR 4
JE APk A F S GDM S S I B FE A L i L
BF(Scr) JFPG.1 h BG . ##fb I 21 & H (HbAlc) .2 h
BG.HM =M (TG) B EE(TC) . &% F 5 H H
JIF [ 5 (CHDL-C) AR % B A8 & 11 0 [ B (LDL-C) , 28
1 5 R (FINS) A= p= i 22 ] R 4R 7= B R LS
B RSB IEAG % 0E b B 5 R KT8 E(HO-
MA-TR) FR & B 4 il D) e 8 2L (HOMA-B) : HOMA-
IR = FPG X FINS/22. 5; HOMA-B = FINS X 20/
(FPG—3.5),

1.2.2  SERFZGE B R A BiEE RV (RT-gPCR) K il
SLC16A1 #HFk G JREHLORFE AR = B
B IR A AR A R AR B I R {5 B DS JE AH OC iR 4
LRI A PR AE 8 ] Trizol (Takara Bio Inc,
9109) #EHUE RNA, IR 5 #% 5k i 7 & (Takara
Bio Inc,RR036A) ¥4 5% K4 cDNA, fifi i RT-qPCR
i3] & (Takara Bio Inc,DRR041A) , i1 Biosystems

7500 RT-qPCR RS #EATY 3% . 34 SLC16A1 Z£H Y
mRNA K-EAr Ak R 7l — 4 5 GAPDH K. 2
BN . (1) Trziol #EHUE RNA; (2) % ] DEPC /K%
fife RNA L JE 1 BEBR AL R D BE 5 (3) TS e £ R A Tl
BE RN (PCR) 48, I A i SRR & W, SR J5 I A
RNA, &4 PCR AL, A bR A, 47 S % 5% 5 (4) il
ST EAR RN XN S EHNW S Y. 855 % RT-
qPCR I & Ul W] B i 4 18 2 )% . 17 cDNA §7 3% ;
GOWEHRIEHE LN S IHF Y 8 CDEH, /5 A
27 B4 SLC16AT R 1 cDNA K, LI GAP-
DH hNZ.
1.2.3  CRAHEE A 0452 B 1% 4 B W 4 iR &8 MCT1
My FIk . FRHCREFR AL ZURE i 0. 1 g, B A 2L AE UK
B RAE VK EBEE 30 min.4 °C,12 000 r/mim
250 15 min, BBV WA A . BEFIAE 5L EAE 20 L,
Wk KBk RS B RS T 30 mL B P 28 v (1 X
TBST " A 5% BiAg Wk . il N & THIRRG 1
h, MCT1 & GAPDH —#t (Abcam, UK) J Jij : % #E
MBI GER 1 1 000) B H —30 . ¥R T —Hi
R TRERIFRE 2 hs YEME 4 3K, K 10 min; =3
(Abcam, UK) JZ i :#% 1+ 5 000 B Hi B He e i — 9t
KR TER TR E 1 h; YR 4 K, 1K 10 min,
oAb 2E &Rk (ECL) J B - B ECL i 5 4b 22,
WREEL, BB X LR,
1.3 SiiteFabsE SR SPSS25. 0 883k 14 47 %k
WA B K Gt . BRIES AT RTER L =+
TN o T LL b ST A AR LR SR T B ST AR AR ¢ K B, DT BE
J& A2 AR B X REAS ¢ K 565 S AR IE S AR 1T
PRI, M (P oo Pos) 3R 4L 00 57 FE AR 3R
Wilcoxon #:86, THECR R L BIER E 43R FRow . 4L 17
FEBCRH X A5, IE R EIR41 &% GDM 41#% 1+ 1 It
i (n =105) , LEC S H0CH BMILAE# 42 7= 52 .GDM i
HEEARZE K 0.3.0.0.0), TER G IS4,
P<0. 2 BBk A Logistic A5 #r, LL P<C0. 05
RERAB TR L,
2 % ES
2.1 W REL TR G IR 45 LL B DL ELTHT . GDM
HAFEWY 22 R0 BMIL, BEfEA GDM g 5 8 35 He i 44 B
WS T IE R IR . 2 7 A Z I E X (P<0.05);
VERCHT, GDM 4 AR & /N FIE W S IRA . =256
Gt X (P <0.05), VERCJS . P 41 4F i 22 1
BMI KA F s B4 GDM 95 s 3% il e, 2%
SIS FE L (P>0.05), WE1,
VERCHT . GDM 4055 1 45 = 19 11 40 B 3 F 500 & Hh 1
RN T A B B TR W IR AL 2 R A it
B X (P<C0.05), VCEC)S . 4l U4 e &7 5k e 4l
87 QN R G vt QR 11 . 1 oy )7 N <
W, 2R BT E X (P>0.05) ., Wk 2,
VEBCHT, GDM 2155 2 ik ) FPG.1 h BG.2 h
BG.HbAlc, TG, HDL-C /K ¥ B i 5 F 1E % 4F ik
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H.EZSHA%E ¥ X (P<<0.05), RS .GDM
A 2 IR FPG.1 h BG.2 h BG.HbAlc. TG /K
5 T IEH IR AL, 22 5 3 G it 2% 3 L (P <<0.05).,
L3R 3,

VERECHT , GDM 2 AR 7= i 22 Ji] /N F 1E 3 G IR 41, iR

JUAR 5 & B 8 K F IR 4 O 4, A= 7= B KL H ] B &2
mTIER SR, 2 % YA Gt 8 L (P<<0.05),
VERL S5 » GDM 414 7= 5 R L e BT & F 1E # dE iR 4
ERAG I FE X (P<<0.05), WLFE4,

*1 MALHEMECREZINELZESRER s Fn(%)]
AL W1 GDM 5 9 )
WiH n AR () ZA i BMIC(kg/m®)
KEF SNy ¥ rél

VE FE i
IEHAEIRA 1080 26.8+4.8 113(10. 5) 967(89.5) 1077(99.7) 3(0.3) 22.343.2
GDM 41 281 29.74+5.0 101(35.9) 180(64. 1) 256(91. 1) 25(8.9) 23.6£3.9

P <<0. 001 <0. 001 <<0. 001 <<0. 001
VE it 5

IEFAEYRA 105 29.0+4.0 12(11. 4) 93(88. 6) 104(99.0) 1(1.0) 22.8+2.8

GDM 41 105 29.0+4.0 12(11.4) 93(88.6) 104(99. 0 1(1.0) 22.8+2.8

P 1. 000 1.000 1.000 0. 855

2 WALRMRECERGE | EREGERSRE B[ +s T M(P,,,Ps)]
S W FFoK R (S ihn s G R e vt R o G NGV 1) O S G S = PNRES 17" Ser
s n . . e g
(mm Hg) (mm Hg) (X 10°/L) (X 10°/L) (X 10/ FBEU/L) HREE(U/L) (mmol/L)

VC R

IEWEYRAL 1080 116410 6847 8.5341.99 6.12+1.65 1.8740.49  14.0(11.0,18.0)  18.0(15.0,21.0) 3946

GDM 41 281 116414 70+7 9.11+2. 20 6.724+1.92 1.8350.47  16.0(11.0,12.0)  18.0(15.0,21. 0) 40+8

P 0. 946 0.074 <20. 001 <<0. 001 0.377 0.798 0.507 0. 491
UNGYS

IEWEIRA 105 115410 6649 8.4642.16 5.9441.87 1.9650.65  17.0(12.0,24.0)  19.0(15.0,23.0) 40+8

GDM 41 105 11611 6746 8.8242.12 6.44+1.91 1.7740.42  17.5(11.0,28.0)  19.0(15.0,25.0) 4049

P 0. 829 0. 625 0. 343 0. 149 0.076 0. 461 0. 760 0.297

*x3 MALRHMETEREE 2 EIRBIERERIEBEIM (P, , P )5 2 +5]
. FPG 1hBG 2 h BG HbAlc TG TC HDL-C LDL-C
24
" (mmol/L) (mmol/L) (mmol/L) (%) (mmol/L) (mmol/L) (mmol/L) (mmol/L)

UM}

EH YR 1080 3.81(3.50, 4.11)  6.52£1.37 597107  4.934-0.35  2.43(1.89,3.07)  5.38%+1.11  1.6040.37  3.0740.83
GDM 41 281 4.70(4.14,5.31)  9.704£2.07  8.4041.88  5.2740.48  2.99(2.24,3.95)  5.224+1.44  1.74+0.41  2.98+1.01
P <0. 001 <0. 001 <20, 001 <20, 001 <20. 001 0. 160 <20. 001 0. 268

UNIY S
WURA 105 3.70(3.45,3.96)  6.7041.31  6.05E1.04  4.9540.51  2.30(1.80,3.11)  5.44=1.01  1.7240.34  3.094-0.92
GDM 41 105 4.78(4.15.5.33)  9.752.31  821£1.90  5.16+0.37  2.94(2.22,3.72)  5.29+1.32  1.7340.37  3.02+1.12
P <£0.001 <20. 001 <20. 001 0. 020 0.002 0.476 0. 902 0. 689
Fz 4 WMALEETERGIERERBLEER [+ Bn(%)]
, E NN
A n HE R RD FILEKEE (em) MR & (9
e =
N )
IERERA 1080 39.5+1.1 50.0+0.6 3412.5+405.1 994(92.0) 86(8.0)
GDM 4 281 38.641.8 50.140.7 3 518.7H476.7 245(87.2) 36(12.8)
P 0.010 0.112 0.001 0.011

VERC I
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gk 4 WMACERNECRSFERERE B[ +ts Ha(%)]
Eb NN
pIgE] n A2 R D B LK (em) WILER&E (9
e =

GDM 41 105 38.8+1.0 50.04+0.6 3481.5+405.6 99(94. 3) 6(5.7)
IE AT IR 105 38.5+2.3 49.7+2.1 3539.3+424.9 88(83.8) 17(16.2)
P 0.812 0.206 0.363 0.015

2.2 W4l SLC16A1 KN & MCT1 ik L #
VERL)S , GDM 41\ 1E % 4R R 20 SLC16A1 JE[H & ik &
4358 0. 3900, 006,2. 980),0. 561(0. 014,4. 205),
GDM B FIEW EIRA. ERAHIT¥E X
(P<C0.05), VLMLJE.GDM 4, 1E % k4l MCT1 %
K39 0.09740. 044.,0. 1664+0. 030, GDM 24 1A
BALTIE® IR, 2 5 A 5 it 8 L (P<<0.05),
WA 1., GDM H 5 IE# iR 4H MCT1 £k & F [
40% 47 GDM B IE# T R4l SLC16A1 LK K ik
WM 30U LA,

2.3 Logistic MJH43#HF SLC16A1 # P ¥ GDM fy 5%
) Logistic [B1H 4387 & BL, B SLC16 AT 3 [H 3

ARERICH R 1. 0R & 0. 764 (0. 648~0. 902), P =
0.001], Bl 2 & 1IE TG # 2. OR N 0. 740
(0.561~0.974), P=0.0327],SLC16A1 % H £ ik &
BMARI N GDM MR IR, WK 5. SLCI6AL
REHEEA TG X GDM #1510 A A4 () il 28 T 1 FL
(AUC)H 0. 749(P<0.001), WA 2,

GDMZR IEEIRA

B 1 GDM A5 E#FIRA MCT1 E 8 R FE NI %
Hig R

x5 ECE A& A Logistic B34 HE SLC16A1 H F Xt 4T i #E R 7% B9 22 1

i H B SE WaldX* OR (95%CI) P
FERL 1

SLC16A1 %A F ikt —0.269 0.084 10. 181 0.764 (0.648~0.902) 0.001
ML 2

SLC16A1 F:H ik it —0.302 0.141 4.595 0. 740 (0.561~0.974) 0.032

TG 1.210 0.476 6. 465 3.353 (1.319~8.519) 0.011

AT 1 R PCRELJE G Logistic [MIEMIEI H 45 SLC16A1 3 [H 33k & iF

TG JE AR,

HIZE R
201 DSLCTOA B E kS
- @SLC16AM B EFRIE BTG

5L

0 20 40 60 8 100
100-45 2 (%)
B 2 SLC16A1 EEFRZEEHE S TG 3 GDM K F Ml g8

3 i3 ®

GDM J& 4T Uk 8 Lo M A= 1) — Rl AR i 3= AL
Wi 7E3E £ B L H4E R ,GDM () B R E 4 EIE
MR DA, P E GDM Wi AT RN 9. 3% ~
18. 9%, GDM Ak & i )L K fa 25 B R,
UL, B 58 GDM & 95 ML il A9 00 22 P ok i b1, —
Se AL 25 (1 PR 2R, A 6 B DR 4 s B N s L BR TR R
BLAF R 25 R s B BE S GDM A6, SR 1T GDM (4 8 1)
g B L AR AL AT AN VE A L (0G4 7E R e AL bR
FTARKRMEM . AW B EFHEE SLC16A1

AR B 2 S T E J5 —JC Logistic [719 SLC16A1 3 [H £k & K

SRR L HEKANEH MCTL 5 GDM Z[H /Y
K Z B SE A #E A GDM % 95 AL k1 v i /R T 2 it
B

VERLTT . GDM 41 4% % . 22 1if BMI, BE £ i GDM
g S FR B LI I TR W IR . 2 R A i
B (P<C0.05) %4 5 MM 8" Hik
B i % L 22 w0 IR B K BE AR AT GDM. s #f j2 GDM
B N HRE S IR R b 7 B X T 28 AR IR AT K B
L R, JU O E X AT BMI i s A2 0, 7R A
U A IS 07 2 BsE T AR B 9, AT E 2 22 3 GDML &
I XU

AW GDM 41 R IEH i gRdl 1+ 1 DBt )5
AEY  BMI, GDM g 5 A= 7= o 45 A% 4 f s TR 2R 15 %)
BIE, & B FPG.1 h BG,2 h BG., HbAlc, TG #i
SLC16A1 % [H 3 3k 3 76 P 4L [ 3 SR A7 1 25 5, itk —
4T Logistic [MIH4Hr & 8. SLC16A1 JEH ik 5
g GDM A X e R I & . SLC16AT1 JE A
FikwF TG BEA G HM GDM ) AUC ik 0. 749.
R 2 11 T 41

HEISCF MCT1 B BF5T 32 242 v 7 i Jgg A 5 F
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FEH LA R I MCT1 X B iR AL & 9 1 e iz 7
o 40 M B RE R AR P R AR T, A R R
MCT1 "] EZ 5 T AR A OG99 19 & 9 . B A B4k
P R 52 B A . H H R 6 F GDM 5 MCTI
o SLC16A1 3 K (1 AH S WF 5 820, A W58 & L GDM
2 SLC16A1 JLH & MCT1 ik B A%, 2 %A
FRA AT AR AE O R Y SRR kA WA M B I AR
GDM Kk A RATIRES b R4 T EZAEM . Aol
YIBFoT 2 0], SLCI6 AL KL DN 26 ik 147 1k 1) 22 5, e v
KEFIER) SLC16 AT F R 3 1k 0 4 M M K BUF B
HAA A T WL R 75 20— 5

AT 45 B AR R GDM B AT RE A7 76 3 5 /K 1Y
TG, B, i PR b R S 25 U TG, ] 3k e i & 1
TG KF-51 & BRER R .

25 b iR, GDM 4 iy SLC16A1 %K K& MCT1
Tk B OIE WA R AL F B, SLC16AT 3N £k &
HhnjE GDM By -9 &R . H AR B 58 A Sy A I 1 AF
58 AT SLC16AT1 £ & MCT1 3k & 1y R F G
JLAY &5 5 415 7 1t 47 BA S AF 5% 0 — 2B 455, Al BF GDM
BANG#E SLCI6AL SN L HSRIB M 1 MCT1 ik
N R A LR BL ] A TR 2T R AR

2% Uk
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