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Effects of probiotics combined with dietary intervention on glucose and lipid

metabolism and pregnancy outcome in gestational diabetes mellitus”
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[Abstract] Objective To investigate the effects of probiotics combined with dietary intervention on pe-
ripheral blood glucose and lipid metabolism indicators, placental tissue insulin signaling pathway proteins ex-
pression and pregnant outcome in the patients with gestational diabetes mellitus (GDM). Methods A total of
83 patients with GDM in this hospital from December 2021 to December 2022 were selected as the study sub-
jects and divided into the probiotics group (probiotics combined with diet intervention, 43 cases) and control
group(simple diet intervention,40 cases) by the random number table method. The levels of peripheral blood
glucose,lipid and insulin resistance related indicators before the intervention and in 8 weeks after the interven-
tion were compared between the two groups. The histological changes of placenta were observed by HE stai-
ning. The pathological indicators were compared between the two groups. The expression levels of insulin re-
ceptor substrate-1 (IRS-1), glucose transporter 4 (GLUT4) and synaptosome-associated protein of 23 kDa
(SNAP23) in placental tissue were detected by immunohistochemistry. The pregnant adverse outcomes were
compared between the two groups,and the clinical efficacy of probiotics was evaluated. Results Compared
with the control group,the levels of fasting blood glucose (FBG) ,{fasting insulin (FINS), serum triglyceride
(TG) and low density lipoprotein cholesterol (LDL-C) in 8 weeks after intervention in the probiotics group
were significantly decreased (P <C0.05),and the level of serum high density lipoprotein cholesterol (HDL-C)
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was significantly increased (P<C0. 05). There were no significant differences in the incidence rates of poor villi
maturation, thickening of dry villi arterioles and capillary filling in villi interstitial between the two groups
(P>>0.05). Compared with the control group,the expression levels of IRS-1,GLUT4 and SNAP23 in placen-
tal tissue of the probiotics group were significantly increased (P <C0. 05). The incidence rates of neonatal hy-
poglycemia and neonatal hyperbilirubinemia in the probiotics group were significantly lower than those in the
control group (P<C0. 05). Conclusion Compared with simple dietary intervention, probiotics combined with
dietary intervention has more advantages in improving glucose and lipid metabolism of GDM patients, moreo-

ver reduces the adverse events occurrence in newborns.
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HTHES O TFEMMEEH 23(synaptosome-asso-
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BRI 2T 2 11 CHbALe) 5 (2) 8 AR5 48 bk £ 45 1 375 A
HEFE B CTC) L H il =B (TG) % 5 RS & 1 AH & A
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HOMA-IR=FINS X FBG/22. 5 (1) 1.4 %it3am

HOMA-B=20 X FINS/(FBG—3.5) (2) N SPSS26. 0 B A A7 Ge 3t 43 B 1 1 BEORMR
1.3.3 JMeHuABiFARE P Shapiro-Wilk 1E S48 45 R 2 EAME, AR IES

JERW S 5 min WER S SR RS ERS  0mRH ot o, A L HBCR WL AR ¢ K
1.0~1.5 con YU I 9 W BEAR T AL 20,k JF KA Je 85 B AN R B FEAR ¢ K5 & A A IEA S
A5 KB A R K R 2 v S B AR OK A, s IR A M(Q, . Q) Row » LL SR FH B R A 35 5 31 4k
Bl em® A2, 7 10X FEBEBR T EREBEE 24 h, R LUGIBEE 20 om0 AR T X7 5, Y
#=H. 1<<T <5 B, i & LB 1IE. Mann-Whitney # 1
1.3.4 ZAZ-HFL(HE) &1 HM LR FAK Koo F TS g R R L. L P<<0.05 WERE

BB HL 2K AWaME VAR HE S Sil2eiE 2,

L B AR S A 22 0 s W IR BB AR 2 & ®
R.THEDHKGE HERFEMMETE 3T 2.1 HHE—HAH LK

AR DL T 4L 1) 4F 4 | 22 6 AT AT L S BMI He#e, 22 5%
1.3.5 f&iarisian IRS-1/GLUT4/SNAP23 ¥ EGi%E X (P>>0.05), B4 N T W5 BMI
X R A kK K E2ZF(P>0.05), E1,

M f 9% 2H 2k 2 g 1o 0 0) & U B 5 . LU ®1  WA—RABLE (L)
BRI G MR AU —DUEBIPEXS I TR I A sy oy, | P BMITBUS BMIT
FH P XoF B 200 i P9 e 2 5 1 95 A7 s 300 A 2 € R (kg/m®)  (kg/m")

%%@BEH% %%u Hﬂﬂﬁ{ﬁﬁﬁﬁﬂ@ﬁi%ﬁﬁﬂ‘é%ﬁ XPHEZL 40 27.43%2.71 39.20%+0.58 23.23%2.17 25.04+2.15

R 43 29.23+3.25 39.0240.65 22.74+2.69 24.42+2.57

R T MG EAS AR RN, R 1785 0,933 0 143 0. 660
FEWME SN 4 DNRHAEGO ) EEBO p 0.514 0. 355 0.227 0.124

1) FEEE (2 50 FE A (3 43 s X 5 AN IR R4 T

AT E O XA, <<5%,5% ~25%,>25% ~ 2.2 WATIAG A RS ISR L

50% ,>50~75%,>75% 2 Hic 0.1.2.3.4 43 & T AT B HOMA-B #b . 9 41 H A 45 R Qi 45
ANSLEF R TH 5 R W0 o AR BT AP MM RS 1 AR EW B 255 (P >0, 05), 5T Hi Al He &, % B 4
Wor BITERIE N 0~4 70 HMERIZ A >4 70 B T 8 )G FBG.2 h PG KF & HOMA-B JGBH 4%
SN P4 (immunoreactive score, IRS) =FHM4IME  fLk(P>0.05),FINS.HbAlc /KF & HOMA-IR B i
S X G @R EEPE Iy, IRS G5 R H & B C(— P Frm (P <<0.05): s A HHA T 8 G 2 h PG,
0~3 4, 55 MR /AMRERIE () PF4~6 43, PR/ HbAlc /KF & HOMA-R JE W & 284k (P> 0. 05),
IR (4D PF 7~9 43 s BHE /M £ is (H+ 4D FBG.FINS K F K& HOMA-IR B i F B (P <<0.05);

10~12 4, HF% 8 AJE. 254 H 4 FBG.FINS.HbAlc /K &
1.3.6 4R RRB %5 HOMA-IR B A% F X BB 4, HOMA-B B & & T X g

ISR A B RIL LA 8 B E LRI = Je A(P<<0. 05), B4l 2 h PG KV JE I i 22 5% (P >
P R R G BB AR L BHAL R IR S5 RN RS 0.05). L3k 2.

*® 2 AT WA EE MBS IEAR L (2 L)

) X JEZH (n =40) e AE WA (n=43)
i H
T 3 i TG T o i TG

FBG(mmol/L) 5.07+0.28 5.09+0. 14 5.11%0. 20 4.9340.29%
2 h PG(mmol/L) 8.57+1.05 7.11+1.01 8.19+1.01 6.98+1.16
FINS(IU/mL) 11.58+2.35 11.80+4. 61" 12.47+2.60 11. 2244, 29
HbAlc(%) 5.1540. 87 5.27+1.49° 5.18%1.10 5.2740.49"
HOMA-IR 2.6840.55 2.8440. 26" 2.5740.76 2.2440,35%
HOMA-B 145.32426.17 151.16437. 47 163. 47+85. 96" 161.66469. 88"

“,P<C0. 05, 5 FHRT A" P<C0. 05, 54 [ B 1) 5 %) B8 20 4

2.3 LT IRAJE S A f g K3 AR & CRP b dk LDL-C.CRP /K~ & 7+ & (P <<0. 05) , HDL-C 7K -

FHiwG, gl TG, TC.LDL-C.CRP /K F I & B8 FREP<<0.05) ;4 EH4 T 8 A5 TG.LDL-
%R (P>0.05),HDL-C K FAHB B ZR(P<< CKFEHE FKEP<0.05), HDL-C K8 & b7t
0.05), HTHETL&E, AT 8 HF TG.TC,  (P<<0.05); H+7 8 5. A W4 HDL-C /KFH
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i T BRZH (P <<0. 05) , LDL-C 7K - B 5 Ai% T % 1]
H(P<C0.05), 4 TG, TC,CRP /K K & 2 7
(P>>0.05), L5 3,
2.4 GDM Ji5 #2022 69 9% 3 S LK

S IEF NG B AL SURT UL RN R Il A RE DG
WL M N R A0 R SF- . T GDM PRI RSB R F
AN B S 8 0 A M A IR RE R, T 48R /DN B ik
P RERE R 8 0] BT B A0 00 B AR WA 1. X
A2 16 45 B 2 ok AR AT A e b, A5 R R A
YEMBAN R T YE /Nl Ik S | 90 E [\ 5T E 20 1
BERERBTHEZER(P>0.05), LE 4,

105

2.5 WmApHEML IRS-1,.GLUT4 & SNAP23 & &
B

G pE 4 24k 24 45 B 8% . GDM i 4% b TRS-1 4t
o 3 2 0T IR AL R A M R 4 M St L, GLUTY,
SNAP23 3= B YL 8% 37 40 M9 () 20 il B K 40 e i |-
VLK 2525 A TH 4 IRS-1.GLUT4 K SNAP23 BH 3
IR TR AL, 22 R A G L (P<<0.05), W,
5. IRS o #T os . S5 X HR A g, 25 AR TR 4 IRS-1,
GLUT4,SNAP23 ik K V8 8 F+ & (P <<0. 05),
%6,

*=3 AT arE50E mAs K54 R CRP LbE (7 +5)
XFHRZH (n=140) FHHERH=143)

i H

+ Wi HT RV + i iy RRiVE
TG(mmol/L) 2.57+0. 38 2.68+0.71° 2.46+0.62 2.35-40. 27"
TC(mmol/L) 5.33%+0.79 5.51£1.10° 5.47%+0.73 5.2140.84
HDL-C(mmol/L) 2.24+0.77 2.15+0. 38" 2.17+0.47° 2.3240.96™
LDL-C(mmol/L) 2.85+0.39 2.9740.25% 2.71+0.42 2.58+0.16™
CRP(mg/L) 3.89+0.76 4.0740.98" 4.26+0.65 4,014+0.78

*.P<C0. 05, 5 [l 4T AT H ;" P<<0. 05, 45 4[] 16 [A] A % B4 L e

*4 TFHARSARREEXETLR(%)] RIH B T 25 A2 T 4 (P <<0. 05) , I B R JL LB L
A P FHE 98 E il i Fl 7 L R R R A R T 2
4 5 2 AR R
e " AN kg EAN 0L (P>>0.05), W% 7.
Xt IR 2 40 23(57.5) 17(42.5) 22(55.0) 5 FARZAR IRS1.GLUTL B SNAPZ3 B
L ) PAMERIERLL B2 (%)]
WA 43 19(44.2) 25(58. 1) 21(48.8)
‘ Bl n IRS-1 GLUT4 SNAP23
x° 1.470 2.028 0.315
popkil 40 13(32.5) 16(40. 0) 11(27.5)
P 0.225 0.154 0.574
AT 43 29(67.4) 28(65.1) 27(62.8)
2.6 WULEIER BB K A R x* 10. 122 5.248 10. 398
S WAL A LR IR 7 A L I 2 e e © 0001 0. 022 000t
'S
AR GDM G #E 4 4;
A1 GDM B ABR#A L (HE,200X)
x6 THBR AN IRS-1.GLUT4 B SNAP23 ) IRS 5 R L% (n)
IRS-1 GLUT4 SNAP23
21 5 n
— + +4+  +++ — + ++  +++ — + ++ +++
Xif e 2 40 27 6 4 3 26 5 5 4 29 3 5 3
25 R W 43 14 11 10 8 15 12 10 6 16 12 7 8
Z —3.108 —2.354 —2.877
P 0. 002 0.019 0. 004
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e {2
o mt WY TN -
ik 3 B: GLUTA 7£ % 77 40 I 20 i 5 K 40 Jifa JE v vy 6 3k 5 C. SNAP23 15 %

5% 40 0 400 T TR B 40 b R 68D s D~F L W IR 40 GDM IR £ 4 41 (D: IRS-1 7 JIf S A 2K K35 E: GLUT4 78I L 4H UK 263K ; F: SNAP23 78 JIf £

HELRE) .
2 BRE A A h IRS-1/GLUT4/SNAP23 X FZE AR RIE (REHARLE,200X)
x7 MAFRARERAERLERI2(%)]
21 51 n E XL fe L B A LA i A 7 e i T R B A L R 21 3R i i
pogiickitl 40 7(17.5) 8(20.0) 9(22.5) 6(15.0) 3(7.5) 15(37.5)
AT 43 5(11.6) 204.7) 204.7) 5(11.6) 1(2.3) 7(16.3)
x* 0.578 3.273 4. 295 0. 205 0. 345 4.791
P 0. 447 0. 070 0.038 0.751 0.557 0.029
3 it it Kol PRI FH AT Ak F e A5 B Bt L 25 A= A 10 6 B 2 A 1k i

KOREN 21 F 2012 45 5% A S £ A #F
98 T W R 00 2 i 3 AR R A8 AR B K 3 4T R e
WIZE A T P BN o ZREERRIC .3 2R & L F]
WA EE T WA E B R AL IR R B | G R
WA TS T W B EE GDM B A 7
] B 5 304 R AF 5 BRI 3 TR B S I GDML 1 Tf
AEALEIAT « (1) GDM Z2 4 i 3 v XU KT B A0 7L R AT 1
Bow T B AT T L K A A5 TRV B0 I, T 30y W
4 s BRHE A (secretory immunoglobulin A, sIgA)
/D N A A G, g 2200 38 A B BE a4 HE A i
PEIRIT BTG Toll FEZAA 4 A T 10 48 0 S0 728 18 %, A
M 3% — 2 5 R AE K F L A 48 i A 2 (interleukin,
1L)-6  1L-2, IL-17 ., il 98 35 38 K -, CRP 4§ 43 1 344
T S B AN T RE AL s (2) JRERE A L BUAT A
PE W B T B PR A TR IR A S B kA AR SR T AL
R M EESESEN AR E SN T
P R AR YIRS 22 & R W R 1k BT
JB 5 AT i 5l i A2 BHL, 77 4R TR (3) GDM 210 2
O9R] 7= A 7 IR 1 i T R RO T R (i T
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GDM R YEAR 5 9 A& Ak By 30 T & P 5 IE AR .
AR 9 8 #h FE 25 2E B il GDM 22 A 1R TG
P34 AR A 1R 22 1 57 3% W1 25 A BR1 6 2l 3 20 [0 iR EE AF
FERU G S L S A L — TR R A iR O
M .GDM 221928 1 11l 25 A= o il B AIR L 3E 3 % A &
A 3 SRR R R Y L 25 2L TR T R R M T R L R
AR S 17 38 52 0 R g 3 3 3 T B T 0
B W fa 8 A 25 AR . AREIY Z B, f5 A AT
TE—ERE Ekys GDM 224 TR K i AR i, B Ak He
SMJE Il FBG. FINS, TG, LDL-C /K F, & ¥t ifi ¥
HDL-C KT % TC K TG W 5520 5 it ah , 25
LI B0 41 IRS-1,GLUT4, SNAP23 3 3k 7K
At B T i L 3R BH 25 AE R P AE — 8 AR L s
JG 3L LU R B IR IRAS . A58 TR UCIE B T %6 78 2%
A A BT e GDM B E IR AR, 45 & I IR 45
JR B A Mt IR e BRZ I AD FE 25 A B 6T AR A LA i,
Wi OB A L IR gr Z i iE kAR R A EBRWIEM. A
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I A U5 %) i e A e i e 3%y X T U i
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