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[#Z] B {1 miR-335-5P FIHEALH T--B (TGF-B) AbFRLE 4R IAKE IR % ( GDM) /MR, B miR-335-5P ¥
¥ TGF-B MK S SRS B 40 A 430 FH 3% 58 i & ZHCHTHLH, ShiRYY CDM BEFFREHT i, FiE  SPF
Balb/c /N EAEE R /N 2 1A 81 37, 10 RIER IR/ BUE N 2S U4, 48 HUR I GDM R () /N FRUVE Ky
GDM 1ML A B.C.D . E.F 4, 4% 8 H/NR., A H (R ) B4 (FIH+EE)  C H (B +miR-
335-5P BLALIY) D 41 (BEHIZH +miR-335-5P MHIF]) B 4 (BBILH +si-TGF-B) F 2H (LI ZH +miR-335-5P 7]+
si-TGF-B) . Z5WAbFRIE4T O AR AR -2 336 ( OGTT) K6l 25 B 1B ( FBG ) 28 BB 1% 25 (FIRL) , i1 ke A A 7
1B 2 FARBUHR AR (IRT) 5 647 1m0 MUAREEH e IR0 I 5 A AT MR fr i s R (GIR) Ak T B 406k R RT-qPCR 2K
F B B4 47 F ELISA JBE 55 KB 2 5 5 B 4ME 1 miR-335-5P [ TGF-B 1 % &4 7 mRNA /K%, &R D.F
#H FBG FIRL IRI X 4525 HIK T C.E 20 ( P<0.05) ;D . F 4 GIR 45— 2 RS EE TALRE T C.
E 41(P<0.05) ;D .F i miR-335-5P \TGF-B .c-Myc FiIA X T C .E 4T A B 4 (P<0.05) ; 7EMRE B 4t rhoAs ) )
miR-335-5P FIAMF , TGF-B . c-Mye YA RRITREE 13615, TCF-B 7E/HE S B MMM RN 35, H D F 41 TGF-B ik
FCEHET ABH(P<0.05), i miR-335-5P A L GDM /IR c-Myc ik, #b— 006 TGF-B i, 358
Jo 5 RARHOIT AT R S B 403004 .
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Insulin resistance and islet 3 cell secretion mediated by the
miR-335-5P-regulated TGF-3 pathway in gestational
diabetes mellitus mice

LIU Jie'* , WEN Xuena®, FENG Ying', LI Yuanyuan', LIU Yongli'
(1. Department of Obstetrics, Fourth Hospital of Shijiazhuang, Shijiazhuang 050011, China.
2. Department of Obstetrics, Xinji First Hospital, Xinji 052360 )

[ Abstract]  Objective To investigate the mechanism by which miR-335-5P regulates the transforming factor—f
(TGF-B) pathway in promoting islet B cell secretion and enhancing insulin resistance in gestational diabetes mellitus

(GDM) mice. Methods Specific pathogen free grade Balb/c mice were reared in cages at a female to male ratio of 2:1.
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Ten normal pregnant mice were assigned to the blank group, and 48 mice were prepared as GDM model mice and divided
into six groups for different drug treatments—groups A, B, C, D, E and F—with eight mice in each group. After drug
treatment, fasting glucose (FBG) and fasting insulin ( FIRT) were detected by the oral glucose tolerance test (OGTT) ,
and the insulin resistance index (IRl) was calculated. The hyperinsulinemic-euglycemic clamp was used to determine the
glucose infusion rate (GIR) and to estimate pancreatic islet B cell function. The levels of miR-335-5P and key islet B cell
TGF-B pathway factor mRNAs and proteins were determined by RT-qPCR, western blot and ELISA analysis. Results

After drug treatment, FBG, FIRI and IRI in groups D and F were decreased and were lower than respective values of groups
C and E (P<0.05). GIR, first-phase insulin and maximum insulin in groups D and F were increased and were higher than
respective values of groups C and E (P<0.05). The levels of miR-335-5P, TGF-B and c-Myc in groups D and F were
lower than those of groups A, B, C and E (P<0.05). When miR-335-5P expression was detected in islet B cells, TGF-$
and c-Myc were expressed at different levels. TGF-B was expressed in the cytoplasm of islet B cells, and the expression of
TGF-B in groups D and F was higher than that in groups A, B, C and E (P<0.05). Conclusions miR-335-5P can up-

regulate c-Myc expression in GDM mice, activate the TGF-f pathway, enhance insulin resistance and inhibit islet B-cell

Chin J Comp Med, December 2020, Vol. 30,No. 12

secretion.
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U U 3] 4 R % ( gestational diabetes mellitus,
GDM ) 8 4 Ui HH 1 IR e 30 A9 B 5% 28 AR X & Xof gk =
ol 5 FARHT S R A v B I PR 28 A A, 31 &
RA 1% ~5% HEBAE FFHER . ZHCEE NN
GDM 5% RIKPIA BV R, HIERIIA LA S
FEAERG R R AN 52 Bt 25 2 ST 386 i WLAAR X fife
15 AR E B, ZR IR AS i 43 0 A2 008 f 15 35k
Wi AR T R M5 E DM GDM &R N F
WA 2R B AT SOk A I A A B S A
SR, XIS B ANM i g VR,
SR PR HUAE R IR 5 B A0 A W SRR T
GDM FEE )7 . miR-335-5P #1113 % ik 45 25 7]
HASR GDM i HICPL A A, nT B 1k e B 40 i ad 3
ST miR RS /N R S 5 RNA, 95 K5 St
] ) A e R R T BR A 2R et AR L miR-335-
SP R UESE 5 N B4 IR A T A oG
K2 HA SCHR R 7E GDM /N BRI miR-335-
5P 25 R Ik, AL - (transforming factor — B,
TGF-B) th &t 3 £ ik, % I8 W # E A7 Y A 42 ik £
™ 254 A £ miR-335-5P . TGF-p A fE 5 GDM
KA A S, H B ATX TGF-B 14 5% HL ] S X}
GDM FRZM i 7772 4 1L, BRI I AR R 5 358 bt J T i
8, IHERST miR-335-5P \TGF-B 5 GDM fifi & Z &
PURIBE Sy B 4 43 Wb 1) G 3R, K B 55 45 SR 4
mr,

1 #efnrE

1.1 SR8z
SPF 2% Balb/c /MR 105 B MEPE/NE 70 H

miR-335-5P; TGF-B pathway; diabetes mellitus diabetes; insulin resistance; islet B cell secretion

PN 35 H R 20~25 g, P44 (23. 56+2. 54) kg,
6~8 J& W T b4 PG 5 45 4 IR 25 9% e [ SYXK
(3£)2020-006] , sh¥fli FHAIALHLAT & A6 N R
A ] 52 1A A0 90 e 52 56 3l ) P s A 4 =
BOR, HaE b A B 2= s e & 51 4
HEHE(TACUC20180105) , T b & Bl K 2% (5256 3h
YA R 55 F- 5 ) [ SYXK () 2020 - 002 | 58 Ji 52
5 RS IR IR BT . =R 18°C ~ 22°C TR E 45% ~
50% .12 h B1/12 h %5 3 B i E oKk, DA
FUEPE/NELLL 2:1F 18°C ~25°C IR JE . 40% ~70% 1
RGBSR R PR T SN R T
AR Ay, & B A B AT BB A Ay, F o Be T
K7 K T AR R o] WC R A URES 1 K FREe il
227 d,7 d WIEIRMEYE/NERL (n=60) 51 A FEXT 42
S AR R R AR R T R E R TG 4 AR )N
LIRS 0 35 /0N BRUSE it 22 SR A 4%, 7™ 4% 3 ~F 31 )
SRS AR Y 3R I
1.2 FEXFSUEH

FEMRIAC T 2 (I m IE B Rr A B A R A
[ 2515 H20020475) ; 76 ¥ %1 NC (bt A B3
AL A FRA A ; miR-335-5P #3149 . miR-335-5P
Pl si-TCF-B #y A i RHEAE MR A R A
A5 B S i & (AL R E R AR A A ) ;
TS S 3G L HE 2 (T 25 W2 A R
A, [ 25 H31021725) 5 B BR 28 b R W W
(Phosphate buffer solution, PBS) 4T 5 i BHMA A
BHEA A A AR B ( B AR YR A
FRAF) ;4% ZRPEE( LGS RAEYARAA) ;
THZRAE T H BRI A R A ) 5 75% S
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80% . 95% .5 100% £, T F b i e e A= 4y
B A BR 2 7l I A FE - 40 ( Hematoxylin eosin,
HE ) et i i 50 &0 T30 B A= D RHE A R A5
PERI I (P I BHE A R A BRA A 5 BRPTA TGF-
B ZrikEdiiA ( L HEAE Y H ARG BRAF ) ; DAB
AR & (A i BRI RHE A R AR ; Fh R
1gG ( FUF BRAEYIA IR F)) s I R 2 vl (K
VIR IRE YRR RA ) 5 & RNA 2505 &
( LGRS MR A RA R N EE (F MR T
ETHRAT) s RO & QLR IEAF e T A R
AT s miR-335-5P \ TGF-B . c-Myc 591340 [ I ¥
BRI A YR BR S 7] 5 B0 (U )1 BHME 250k A
FRNE]) s PCR ROV (AL REERHE A RA A 5
RT-PCR ¥ 343X77) & 0 T~ Sigma; TRIzol 2L i i Wy T
BEAEPIRHE A RAF
1.3 XWHE
1.3.1 @B Tk

Ot 60 HATUR/INRATFFIE SR BEHLSY R 25 (4L
(n=10) F1 GDM 41 (n=50) , 25 12 h J5 GDM 41/
JEETE ST 50 me/ kg HEIRAA T 2 (LW 0. 1 mol/L
PRV WGBS, 15 min PNSEAL) , 25 VRS 45 i
FrBERR VS W ;4 h J5 #MEESm kL, A R ROK ; T 4F
% 18 d >R FH 1 M sy 2 A it 12 1056 ( OGTT) I i 25
I ( fasting blood sugar, FBG) %5 & JiE % % ( FIRI)
FIEE S ZHPLHE B (IRT) . GDM 4H 75 GDM #
/NER 48 H A3 GDM /N BRI bR o . i URES 18 K
YR/ FBG<S5. 1 mmol/L, H. FIRI IRI ¥ 7}, @
W 48 Hl oty gt GDM LR/ N R B L5 BT A (B |
C.D.E.F 41,5404 8 H/NE A 4 (74 ) B 4
(BRI +TC LT3 NC 31 L C 4l (B4 +miR-
335-5P f L) D 4 (BER 4 + miR-335-5P 417 i
1) E 2H (B 4H +si-TGF-B) \F 41 (#5252 +miR-
335-5P $HI5H +si-TGF-B ) , ¥ 28 ] # ok 7 44, 1 44
J& AT IE R FIROK
1.3.2 OGTT 525

LEORYS 17 RiG EAR 45K 8 ~10 h, K H Rl
Wz i R KIS HEME 2. 0 o/ kg R A5 RE K IR, OF:
TIRKESS 0.5 h 1 h.2 h [FEEHhEUR#R KL, 1000 ©/
min 250> 20 min FEAT MLIE 53 & H A T - 80°C K46
F 5 SR LA A SR tfin AR 3k 46 2% T R I B A B L
T 5 IR 26 AR T 5 OO SR A DU A FINS, X%
k1 12000sk fb2% K G S e o A (L E RS AR A
FRZS 7)) 5 M4 23 20 IRI =-Ln ( 1/FINS X FPG ) 115

IRT, IRT A, 2 ML A4 X6 s 15 2R A% B A1, e 5
EX iy i
1.3.3 e JeHoR

GEPRES 19 R GDM 2 45 8 4 H/N R
24 J s AP kB 5 HU/INREAT R I B e B
AR AR 4 h, SE R RRIE 770 50 me/kg 1
Ll 22, 11 5 F0 308 Dk 4 4 5 1 /D BROIR S e e J5 @
it AU L FE 50 wl H T FBG A1 FINS ;3 o
SRR DR ARR A T SR 4 R A A B 100 me/kg S
SR 20% B A AR, B S min MW B ; 985 A
AR R (glucose infusion rate, GIR) i IfiL 4 4E
FiT (14, 0£0. 5) mmol/L; 7¢ MBEEE & J5 5 ANt [E]
AR GIR E T A GIR ; W4 0 i 751 12 4 25
P& 1~ 15 min PR TASE RS P IR &b B
5 — IR 9 5 32 AR KR 5 22430 5 AR GIR (E W
5B YfThEE
1.3.4 HE

UEARES 19 K BE$F A 28 5 i A A e 5 AR /) B
(GDM A4 4 H/NRIE 24 L ss i 5 HUN
B HE1 728 S FE R AL AT, /N BUBE 5 41 20U 10%
F S VAR [ 5, I 59, B B B K , R B B,
AR VI 5 wm HESEY) F, T IR B
FhEE CBEBLK , TRAR R Y, K ik, 1% Eh IR VA T
IAAEERD K whe AT Yt BRI 2 B K, —
HRER , i e B A, B T 4% HE e
g,
1.3.5 i gifbasik

1. 3. 47 RE R T 109% FF I v T 2R A 7 ]
B JBK A S U 4 pm B Z2Y) R B
B8 BE ZEKAL PBS vk IR ALY
AR5 T B 5 0 /N BRTE N TGF-B £ T B A (o
B 1:100)4°C #7187, PBS 235k ; 7 i BV 28 A 9y
AL =40 37°CHEE 30 min, PBS ¥k, 6 hn AR i
FRICBEREUN (R TAEM, 37°C I H 20 min, PBS 7
Uk, % DAB b JRAREE Y WK, B, EH A, H
FWEE TCF-B ik, FlEbnife . th 24 HLA POl %
& P R 5 A SR ORUE 1 XoF 45 SR 00 A7 4 7 43
Br R0 4 ARG M, 1 4 IR E A, 2 43
TR, 3 43 kA e HVEYII B 502K .0 2 R Bk
HHMLE 532 0% ~ 5% , 1 73 R PRI 5% ~25%,
2 4%y BEPE 40 B 3R 26% ~ 50% , 3 43 9 BH 1 400 i %
51% ~T75% ,4 53R BAVELH ML E 53565 75% ; P32
PHTEEE I . <3 A MBIk, >3 20 R BH M,
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1.3.6 RT-PCR ¥

SR HALEL RNA $2 B8 7] £ 52 O 7 5 RNA | 5
RNA ¥ 5% 55 i, ¢cDNA, LY ¢DNA RS BS54
FERET P BEATY 1S, RO 25 R £ 95°C #2120
s,95C A 30 s,72°C iR KIEAH 15 5,35 IRIGIA, R
PRy 14 2R3 UG PR 4 (o) | JE PR A A R e ik i =
2744¢ D) B-actin 1 GAPDH NN Z R, it GDM
/NEUML T P miR-335-5P \TGF-B .c-Myc &2,
1.4 FitEHZE

K HISPSS 21. 0 Bk AT geit o b, Z A 1)t
TEGOR LR FHERL R 28 5 22 430 H, PR 2L ) L R
Snk-q K 55 ; SR HAE S 50K 5% Mann-Whitney 15 45 55
IPRGERE; P<0. 05 NERAGITFE X,

2 #R

2.1 KB4 OGTT LIEIEIRILE

23 U4 45257 J5 FBG (FIRI IRT ¥ T GDM 41
(P<0.05) ; 4251, GDM 441 FBG . FIRI . IRI [L#%
P>0.05;4525)5 ,A B 41 FBG .FIRI . IRT 545 24 Lt
% P>0.05,D F %1 FBG FIRL,IRL f£ T2 25 Hifik T
C.E 4 (P<0.05) ;L% 1,
2.2 HBHRD BARAINEELLER

S HMAL LRI GIR 55— S &R R KR

BZEYE T GDM 4 (P<0.05) ; 452 i, GDM 41
GIR Zf— WA 5 2 e KRS R L P>0. 05545
245 ,A B 4l GIR SF—H RS 2 ARG RS
YAZHETILEE P>0.05,D F 41 GIR 55— AHBE S % |
BRES R THAH T C.E4(P<0.05),C.E
2H GIR 55— I A B & 3 | e K 5 AR T 45 25 il
(P<0.05) ;L3 2,
2.3 HAER B MR miR-335-5P, TGF-p if %
KBEFRIEKFE

DHHAREE B 40 miR-335-5P  TGF-B | c-
Myc kKT GDM #H (P<0.05) ;C . E 24 miR-335-
5P \TGF-B ., c-Myc ik Jt i, D F 4 miR-335-5P
TGF-B . c-Mye ik T FE; H D F 41 miR-335-5P
TGF-B.c-Myc FILME T C. E 4K F A B 4 (P<
0.05) ; WLIA 1,
2.4 miR-335-5P 5 TGF-B.c-Myc * &

TGF-B TEIR L B AHAEAR BT N 3Rk AR (A c-
Myc TEMR S B 200 AR 6L 5 ol 200 Jf AE p 2R38 T s Ry
FRAOEURL, ZEIR S B 4 M P A 2] miR-335-5P ik
i, TGF-B .c-Myc B AR FEEE R L, WK 2, D F
ZH TGF-B FIAEHT C.EHRET A.B4H(P<0.05),
WK 3 4,

K1 £ OCIT LIHAEFR L (% =5 )

Table 1 Comparison of OGTT experimental indexes among groups

23 I 114 ( mmol/L) 23 B 2% (mIU/L) e i R ARHTHE B
415 % FBG FIRI IRI
Groups n LR SRS L2 SRS BT ERESIE]
Before After Before After Before After
2 H4H
10 2.63+0.41 2. 58+0. 36 19. 116. 63 18.44+5.21 2. 43+0. 65 2.41+0.74
Blank group
Ad
8 5.43x1.54 5.51x1. 69 26. 68+8. 46 27.32+7. 54 6.21%2.30 6.30+2. 18
Group A
B 41
8 5.55+1.62 5.49+1.73 25.71%9.97 26. 01£8. 66 6.18+2.26 6.28+2.24
Group B
il 8 5.34+1. 60 8.21x2.65V2%  24.88+9.63 40.52+12.67Y2%  6.24+2.34 4.15+1. 41929
Group C
il 8 5.60=1. 46 3.11x0. 420299 25.93+9.89 20.20+4.3302%%  6.30+2. 18 3.050. 0672
Group D
il 8 5.62+1.55 8.33+2.5302@  26.35+8. 57 41.36+13.6802% 62342 41 4.22+1,2302@
Group E
G 1 . 8 5.51x1.44 5.36+1. 010295 26,4248, 84 25.16+7. 60V23¥D 6,342 27 3. 66+0. 682V
sroup F

VE AR 5 A LI, VP<0. 0555 B ALILER, P P<0. 0555 C LA, P P<0. 0555 D 41 HEz, Y P<0. 05315 E 41 AL, 5 P<0. 05,
Note. After administration, Compared with group A, ©p<0.05. Compared with group B, @ P<0. 05. Compared with group C, @p<0. 05. Compared with

group D, ®P<0.05. Compared with group E, ®P<0.05.
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w2 KM B AR (& 25)

Table 2 Comparison of islet 3 cell function in each group

HATHERTE R mg/ (kg min) S —H AR & (ng/mL) IR # (ng/mL)
. . GIR First-phase insulin Maximum insulin
4151 %k Yo Yo e Yo YT Yo
Groups n RS eI R eI i ESIE
Before After Before After Before After
25 A4 5 30.54+12.36  30.10+15.45 18.26+5.64  18.51+5. 14 202. 43+50. 65 203. 6149, 87
Blank group
A4l 4 20.11+£13.02  19.89+12.04 11.13£3.21  10.65+3. 36 126. 32+32. 30 128.32+32. 61
Group A
B 4 20.43£12.65 20.14+11.58 10.79+3.55  11.06+3. 43 128. 63+30. 54 126. 74+30. 87
Group B
c4l 4 19.86+12.87  13.02+8. 5402® 11.26£3.31  6.24x2.167%%Y  126.51+29.87 100. 30+12. 3502@
Group C
D 4 20.33x£13.13  28.63+14.21Y 11.22+3.54  17.68+4.2192%9 126, 74+30. 51 193. 54+35. 30023
Group D
E 4 4 20.14%12.25 13.32+8.36029 10.87+3.20 6. 13+2.3002® 127.69+32. 13 104. 15+ 11. 3602@
Group E
F 4 4 19.87£12.36  21.49+10. 72V 11.16+3. 18 15.09+3. 540¥C®5 126, 59+33. 06 178. 62£15. 78 V236
Group F

AT, A ALHEE, U P<0.05;45 B AL HAL, P P<0. 0555 C 41, P P<0.05;55 D 418, Y P<0.05; 5 E 41H4E, P P<0. 05,
Note. After administration, Compared with group A, ©p<0.05. Compared with group B, @p<0.05. Compared with group C, @ p<0. 05. Compared with
group D, @p<0.05. Compared with group E, ®pP<0.05.

A5 B 3
T
44
=¥ xl,_ 2 -
o3 [ind
§ SE
g |l‘ ﬂ §F ﬂ
= 11
14

T
EHA AH B4 CA D E4 F4H
Blank group Group A Group B Group C Group D Group E Group F

ZFHAE AH  BA CH DA EA F4
Blank group Group A Group B Group C Group D Group E Group F

C 54

O - T T T T
ZAHA A4 B4 c4H DA E4 F4
Blank group Group A Group B Group C Group D Group E Group F

1 RHBES B 4P miR-335-5P TGF-B & % XK K TR Bk F
Figure 1 Expression level of miR-335-5P and TGF - B key factors in islet B cells of each group

o I A5 25 R LB, B % S GDMY . GDM. T]
SEAE MM AR T E AT e AL, KRR
FIL K Z | BRG™ BRILEIE eI SE7=
A LA B | e BEAT 38 I E | 42 L R P 2 4

3 itig

HAT, 5T GDM A AL = 2 U980 22 41 4
BRIVITR] o000 2R SR W B O R R AR PR AR R

A7 1B 5 SRARBUAE I B0 3R s ELRE A 22 ) 3 25 et Bl
Z Vi AR YT LA 25 2 2008 1R 5 2 ARk
R A TOTE M B FR AR BT R 3E , al 5 R AR

XTEFEAEE RN BT GDM &AL, FoR it
TN I B SR ARPUA PR & B 4l o0 s 5 1% &
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40 1

miR-ee5-5P

20

HAETF-B ¢-Mye
TFG-p

2 miR-335-5P 5 TGF-B ,c-Myc £ 5
Figure 2 Relationship between miR-335-5P,
TGF-B and c-Mycall

« 104
B
SE
&
0- ﬂ ﬁ

{SE:N A B4 CH DA EH F4H
Blank group Group A Group B Group C Group D Group E Group F

B3 TGF-B FtkEFLA
Figure 3 TGF - B positive expression

TE:AB.C.D.EFZ5lFEmA AL BH CH DY ELH FH,
B4 g @l
Note. A, B, C, D, E and F were expressed as group A, B, C, D, E and F, respectively.

Figure 4 Immunohistochemical staining

AR, TCF-B 155 P A 40 ML 5, 4>
b PR B BG & B 4 TGF-B {7 5 3 % 1Y R i
PR IR YT BA B Y A IR T
T 15 240 M 549 157 25 5 AR R, miR-335-5P 5 TGF-B {5
5 30 I B A A E — 2 38 SO, $27 miR-335-5P 1] fig
XY TCF-B A — @M a' ™ skHk' " w5t 48
th, miR-335-5P 3 o 5 [ £ 3 J 5 4 45 B
RS o ZRMOBE AL, P LS 45 R AT i R 1 5 | ke
() TGF-B 5538 %, D17 BEL DIy JHL 3 0l ke v aff A 2%
miR-335-5P ML) V2 W FH T & R ia 7, BLAENT

T FLIRIE S5 2 Bl e B h Y AE . AR
R, miR-335-5P L, Al $& & FBG FIRI,IRI 7K
- E— 2Lk R 2R A, X S R Y A g
S R —3 Bt miR-335-5P fEHIHLE, % 18
I KA 2% PE 5 30T TCF-B 5 5 Sl B, 127 c-
Myc i A K, c-Myc J& I 42k & 31— A 87 11
TGF-B G5 A HF; HEZRMAR T T8 c-
Myc A4 5 TGF-B Ao 1 , {2 #F A5 5 1% 32 T 5L
PR S 710 A R B AT SR TS Y e-Mye RTHE )
TGF-B XJ e 4L IG 58 | 43 A3 HIAE . 256 SCRR AT
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15, 85) e-Myce \TGF-B Fih 7K - 1] £ i3 X HLAA 734k
FFETAE BT MNAE ., 97 Tagoma S YERFZE B
FW, miR-335-5P X/ B £ A5 515 5 SR B4R
WA SE LN A F M H; Wang 5" & Bl miR-335-
5P ik B 4L, R 5 R £ 35 T 5 Osorio-Yanez
ZEPO0K miR-335-5P 1 AT RS 40, & Bl Rk
P S PEBELIBTE 96 PE D A 3 B M5 5 5 30 6, T S
TGF-B M HAE S, XLk B S5 A 5T 25 - — 5, 7
7% miR-335-5P W #£5 TGF-B Fik, Nik— P iEsL
miR-335-5P 5 TGF-B Z M AR , 48 SO HAHXT &
ST AT SIS B 4 miR-335-5P
FIKWT, TGF-B . c-Myc ¥4 AR KA, H miR-
335-5P [ J& B} TGF-B . c-Mye 35 FF 55, i 4
TGF-B ,c-Myc Fl miR-335-5P 145 55 kit | & BB
5 B 4 R AT 20 AL 7R TGF-B \miR-
335-5P X GDM /|~ 5 s 4 4 i £ 1B 2 ZE Kbt k38
HARIER,

Z5 I, miR-335-5P i@ 3%0E TCF-B 15 5 it
GDM JBR By RACHTABE S B A0 73l A B AR
AR GDM JRy7 S AL I PRAKHE . 1B i T A< 5256 32 1
] PR, LS 6 20 K s WA R R 25X
GAEE— L5,

S 3k

[ 1] Erath H, Herath R, Wickremasinghe R. Gestational diabetes
mellitus and risk of type 2 diabetes 10 years after the index
Sri Lankan

community  based

PLoS One, 2017, 12

pregnancy in women—A
retrospective cohort study [ J .
(6): e0179647.

(2] SRTUH, ZRM3. SRURIBIRDRMG 1B 1 3R 43 s 5 1B 5 T
PEAEGERT [J]. P ESCRERHS R, 2018, 34(11)
1261-1266.

(3] R, TRIE. JB I FXTAN IR 272 o ST A 30T s £85I K 1
RATyREs R sgm (1], hE A F Aa#, 2017, 9
(8):39-41,46.

(47 XUmERN. 2EYRAE IR 825 1 2 S ARPT MR B A Zh eIk
A (). PESSHEETI, 2017, 44(2) : 30-33.

[ 5] Pheiffer C, Dias S, Rheeder P, et al. Decreased expression of
circulating miR-20a—5p in south african women with gestational
diabetes mellitus [ J]. Mol Diagn Ther, 2018, 22 (3). 345
-352.

[ 61 #hBE, BREL 2 BUBEROW AN IR IR 1 B R 38 8 s b
miR-342-5p miR-423-5p By KR RIGKZE L[],
BB, 2017, 23(1) ; 62-65.

[ 7] Sebastiani G, Guarino E, Grieco GE, et al. Circulating

[8]

[9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

microRNA (miRNA) expression profiling in plasma of patients
with gestational diabetes mellitus reveals upregulation of miRNA
miR-330-3p [ J]. Front Endocrinol ( Lausanne), 2017, 13
(8): 345-348.

R, BORE, A8RE, S5 B T X R SR AN LR
ML TGF-B1 A1 P3SMAPK FikRySZm [J]. FREkh B2y,
2017, 10(3) : 265-269.

BEHERE, E . SRR PR 8 2 AR B 5 | LT 90
EIRMTAR S 5 RIMPLZ M AR [J]. P EBAL R,
2018, 33(3): 518-520.

NG, B, ROCIR, L R R MRS KL KA T
S EIAROCPE DT S e [ 0], I R 5 S8 B BE 2 2%
2018, 34(1) . 77-79.

Tang XW, Qin QX. miR-335-5P induces insulin resistance and
pancreatic islet B-cell secretion in gestational diabetes mellitus
mice through VASH1-mediated TGF-B signaling pathway [J]. J
Cell Physiol, 2019, 234(5) : 6654-6666.

BRUHAY, WK, T A TRB3 AR B v i 23k 1L i
5 Noteh {55538 A /INE b Jz A0 I3 B 0 T2 10 SE 360 5T
(000 vh B P BE 45 45 B W A% AR, 2018, 19 (4): 292 -
295,378.

K3k, TGF-B1/Smad {55 il #AEME IO R BLO LA U Y R
R TS [ D], RHE REEERK 2, 2012.

B, KT, B W 2 RO PR R RS RIS B s
I = K AT B T8 B, 23 IR iR/ s IR T S TR M
s 1 B A IR I i — Bt [T]. T EDRE IR Ak,
2017, 25(12) ; 1083-1085.

ET, MR, M. Runx3 Fl c-Mye 2 [ 7E TGF-B
MG-63 AUHBEFHVER [1]. fsiRt£ 2, 2018, 24(1)
65-68.

Lekva T, Michelsen AE, Aukrust P, et al. Leptin and
adiponectin as predictors of cardiovascular risk after gestational
diabetes mellitus [ J]. Cardiovasc Diabetol, 2017, 16(1): 5.
PR, SR, B, 5. pl5 5 c-Myc 7 TGF-B1 5%
A9 B LA BLIE K i B 263K [0 5 TGF/ Smad {7 5 it 1 1)
K& [T]. hEBIIKEE AL, 2018, 26(3) ; 245-252.
Tagoma A, Alnek K, Kirss A, et al. MicroRNA profiling of
second trimester maternal plasma shows upregulation of miR-195
—5p in patients with gestational diabetes [ J]. Gene, 2018, 672,
137-142.

Wang Y, Yang T, Zhang Z, et al. Long non-coding RNA TUGI1
promotes migration and invasion by acting as a ceRNA of miR-
335-5P in osteosarcoma cells [ J]. Cancer Sci, 2017, 108(5) :
859-867.

Osorio-Yanez C, Qiu C, Gelaye B. Risk of gestational diabetes
mellitus in relation to maternal dietary calcium intake [ J].

Public Health Nutr, 2017, 20(6) : 1082-1089.

( Yo#5 B #7)2020-04-17



