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HEFCIMHEFREOAIEE, FF3E  $E#E 2022 4F 7 H—2023 4F 12 H 75 fliof i 45 — R BE B P K % 100 45 22 e
(28 22 ~ 28 JE) GDM FR & A GDM 4 5 75 A e % 100 i) 2 v S et e 22 {0 gy A6 B4, SR FH AR 2235
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FRAFHE R, &8 GDM 41 FBG. 1hPG ., 2hPG ., TC, TG Fl HDL-C, GDF15 mRNA 7K 1 3 = % HE 40
( FBG (mmol/L):5.12+0.43 It 4.53 +0.35; 1hPG (mmol/L):9.33 + 1.67 I 7.14 & 1.32;2hPG (mmol/L):8.19 + 1.57
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[Abstract] Objective To analyze the correlation between the expression of growth differentiation factor-15
(GDF15) mRNA and glucose and lipid metabolism indexes in pregnant women with gestational diabetes mellitus
(GDM) in the second trimester. Methods The 100 patients in mid pregnancy (22-28 weeks) with GDM who
underwent prenatal check-ups at the Second People's Hospital of Qujing from July, 2022 to December, 2023
were selected as research subjects and included in GDM group. Additionally, 100 healthy pregnant women in
mid pregnancy were selected as control group. The glucose and lipid metabolism indicators [fasting blood glucose
(FBG), 1-hour postprandial blood glucose (1hPG), 2-hour postprandial blood glucose (2hPG), total cholesterol (TC),
triglyceride (TG), high-density lipoprotein cholesterol (HDL-C), low-density lipoprotein cholesterol (LDL-C)] and
5DF15 mRNA were detected in all subjects using chemical method and fluorescent quantitative PCR method.
The differences in the levels of above indicators between two groups were compared. The correlation between
GDF15 mRNA and FBG, 1hPG, 2hPG, TC, TG, HDL-C, LDL-C was investigated using Spearman correlation
analysis. Results The levels of FBG, 1hPG, 2hPG, TC, TG, HDL-C and GDF15 mRNA in GDM group were
higher than those in control group [FBG (mmol/L): 5.124+0.43 vs. 4.53£0.35; 1hPG (mmol/L): 9.33 £ 1.67 vs.
7.14£1.32; 2hPG (mmol/L): 8.19+1.57 vs. 6.01+1.12; TC (mmol/L): 4.50+1.31 vs. 4.15+1.14; TG (mmol/L):
2.42+0.95 vs. 1.48+0.52; HDL-C (mmol/L): 1.27 =0.44 vs. 1.14 =0.37; GDF15 mRNA (copies/uL): 6 348.00 (2 547.00,
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13 035.00) vs. 72.97 (23.14, 151.50); all P < 0.05]. The serum GDF15 mRNA in GDM group was positively correlated
with FBG, 1hPG, 2hPG, TC, TG and HDL-C (r values were 0.571, 0.552, 0.590, 0.151, 0.521, 0.193, P values were
<0.001, <0.001, <0.001, 0.037. <0.001, 0.006). Multiple Logistic regression analysis showed that with the control
group as a reference, the risk of abnormalities in one, two, and multiple indicators of glucose and lipid metabolism
indicators increased as GDF15 mRNA level increased [odds ratios (OR) were 2.03, 5.47 and 18.23, P values were
0.537, 0.049 and < 0.001]. Conclusions The higher the expression of serum GDF15 mRNA, the higher the risk

and severity of abnormal glucose and lipid metabolism in pregnant women. The detection of this indicator could
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effectively predict abnormal glucose and lipid metabolism during pregnancy.
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TR PRI (gestational diabetes mellitus, GDM )
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2022 47 H—2023 4 12 A A1 100 47~ GDM
B (R 22~ 28 JA) VR RBFFEX 4, A GDM
# 5 F3HMEEFE 100 28 b E R A A S h) R
LL1 ZAARRME GDM A : D 7EA B EAT 22K
IR PE 5 @ MR 2013 AR BAE 1SRG, LA
iR A8 28 b 056 (oral glucose tolerance test, OGTT)
Kl 25 R4 GDM 2 Wibrike , B2 I8 0% (fasting
blood glucose, FBG) =5.1 mmol/L,%& 5 1 h M4 (1-
hour postprandial blood glucose, 1hPG)=10.0 mmol/L,
a2 5 2 h L8 (2-hour postprandial blood glucose,
2hPG) =8.5 mmol/L. XTHAZH . D 4Rt 2255 GDM
LA ; @ [RITEA BE A IE 3

112 HEBRARIE S IO RN R I
113 fEBYy AU AR B bR, f 2
T AR e 8 2R B 2ot (Tt - 20240415),

1.2 {U# 57 SLAN96P 4 [ 3h & F PCR 43#t
ASCC R A RSP R BRZA 7)), AUS800 4x H 3l
H AR BT A R S BE [ % (total cholesterol, TC ), =ik
Hi (triglyceride, TG ). 155 % & 5 & 71 AH & B (high-
density lipoprotein cholesterol, HDL-C ), fIk % & g &
FJH & (low-density lipoprotein cholesterol, LDL-C)
I 3R] (D1 3 & PR KRR 2 30 JR g8 (TR M) A7 PR
] J; ML mRNA $2EGRGH £ L GDF15 S22t i
PCR (real time fluorescence quantification-PCR, RT-
qPCR) ARG & ( BHEPREIAT IR A ] ),

L3 BR5ETTE SRS E KN 10 mL, 75
5 min P HIRBEZ, 20 500F 1 h FT2 b5 SRAER KL .
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1.3.1 GDF15 mRNA &l ¥ 5 mL 25 JIE 5k i &
ATCH JCEFESLA , LL 3 500 r/min B & 250> 10 min,
B WML YE PR AT T -80 CERBE. SR /N RNA
PEBGAFR St T 214/ RNA (microRNA, miRNA )
F2HL, K1 GDF15 RT-qPCR 8417 & #E1T RT-
qPCR K&« A3 S R AR AR 20 ulL, FSL B AR A5 [ 9™
Bl A5 TR H B SER AR R A . RO Ak A
950 °C, 15 min, 1 MEFF ;95 C, 10 min, 1 MG ;
95 °C, 15 s J2 60 °C, 60 s (JEETE ), 45 IMEFR.

) IR I 114 o o = 1 O 5 B o E I X A o O
K H AR 25 KGRI FBG | 1hPG, 2hPG | TC
TG.HDL-C.,LDL-C,

14 Siit2gab# SR SPSS 26.0 H A4 4341 B d o
FFEIESD TR ORI IS + bR (R +s)3%
TN RIS REAR ¢ K250 s AFF A RS A T
GRS E (A0 T M (Q, Q) ) 3R R
FEARFRFIRGE: . R Spearman AN 43T 71558
GDM &2 R IR 1 CiHHE4R (FBG | 1hPG ., 2hPG .
TC.HDL-C.LDL-C.TG)5 GDF15 mRNA FikAAHC
P, H¥E FBG. 1hPG . 2hPG . TC., TG, HDL-C . LDL-C
WL T 2 I, 2R T 404 R 20T Logistic
558 GDF15 mRNA XN CIaFE bR 5 A2
ARISF5FH HE : FBG=5.1 mmol/L, 1hPG=10.0 mmol/L,
2hPG=8.5 mmol/L, HDL-C<1.03 mmol/L, LDL-C=
4.21 mmol/LL, TC=5.7 mmol/L., TG=1.7 mmol/L. P < 0.05
hESFBAGITFERE L

2 H#HR

2.1 PHALHERE IR AR AT GDF15 mRNA 357K
Fedd  WEKLHAY FBG ., 1hPG . 2hPG . TC. TG HDL-C
F1 GDF15 mRNA FRik7K P-4 10 25 TX g, 22 5%
WA FE X (¥ P<0.05) ; M4 LDL-C /K F 1
BESTHITFEL(P>0.05), Wk,

2.2 W4 GDF15 mRNA S CIHE bR Ao AH &
P Spearman AHOCHE 7 M 75, 1L GDF15 mRNA
5 FBG. 1hPG, 2hPG, TC. TG, HDL-C ¥J 5 1F A 5%
(¥ P<0.05),5 LDL-C JTeAHME(P > 0.05), W3 2.
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fBbR r i P L rfE PAi
FBG 0571  <0.001 || TG 0521 <0.001
kPG 0552 <0001 || HDL-C  0.193 0.006
2hPG 0590 <0.001 || LDL-C  0.500 0.481
TC 0.151 0.037

1 GDM IR HRIIBE G , GDF15 A K MEIA T -15, FBG g
MR IAKE, 1hPG A5 1 h L%, 2hPG &5 2 h 1L, TC S
[, TG A =8 Hh, HDL-C A= 2 B R A U & B, LDL-C A1k
55 5 1 L
2.3 GDF15 mRNA X} GDM & BiRg S48 45 55
HISZI 22 TC Logistic [PIHMTE5 3 B, LIS BREH
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FEbRHEE 1 TSR L 2 TSR 2205 AU 1
Tt . GDF15 mRNA 3k /K-y, B BB AR
AR S AU e, R R, DLER 3.

%3 GDF15 mRNA % GDM £ E#Eis R 5t

iEtR R E RN
Bl B 1A PH OR & 95%CI
1 55 6.23 0.537 2.03 -9.96 ~ 10.64
2IRE  31.51 0.049 5.47 36.56 ~ 62.47
LU 61.05 <0.001 18.23 41.81 ~ 120.30

TE : GDF15 R4 K AMEIN F -15, GDM R UEURIIERAG , OR itk

Hetl, 95%C1 Ky 95% {5 X [i]
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neurotrophic factor, GDNF) FEAZ 4K o #85 FH (GDNF
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3 151155 FBG 1hPG 2hPG TC TG HDL-C LDL-C GDF15 mRNA
. () (mmol/L, x +s)(mmol/L, x +s) (mmol/L, x +s)(mmol/L, x + 5 )(mmol/L, x +s) (mmol/L, x +s)(mmol/L, x +s) [ $£1 JuL, M(Q,, Q)]
XTHRZH 100 4.53+0.35 7.14+1.32 6.01+1.12 4.15+1.14 1.48+0.52 1.14£0.37 2.51£0.71 7297( 23.14, 151.50)
GDM 4] 100 5.12+043  9.33+1.67 8.19+1.57 450+1.31 2.42+0.95 1.27+0.44  251+0.88 6348.00(2547.00, 13 035.00)
t/Z 18 -10.579 -10.189 -11.244 -1.997 -8.620 -2.209 0.003 -12.187
P{a <0.001 <0.001 <0.001 0.047 <0.001 0.028 0.998 <0.001
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mRNA KT, BRI 5 i WUt 238, 2
TG bR S8 B XU B & I GDF15 mRNA 7K
A S AT AL A3 PRGN RN, AR Y 5 LA
R—3.

25 FARAR, GDF15 mRNA SIS0 744 55,
I3 GDF15 mRNA [ =5 ¢ 35 1T B 2% B 4T O A [R] 4L
WS A XU B4 0, 17 GDF15 mRNA 76 4E YR

BRI HLA TR, R DAYE o 85 4T g 30
PRS0 AR B, FLAE# A8 2B 1E ARk i B
RAASAR IR0 24 ) 1 B A FH AT A
FlzEZE A 1L W R AR R 25 rhoe

Sk

L MRERE MR TR . 2R AU b T A R IR PR 1Y
FHORHELD]. 52 IR AG B3 L 2024, 16 (3): 250-253. DOL: 10.3969/
j.issn.1674-7151.2024.03.015.

2 OGURTSOVA K, da ROCHA FERNANDES J D, HUANG Y, et al.
IDF Diabetes Atlas: Global estimates for the prevalence of diabetes for
2015 and 2040 [J]. Diabetes Res Clin Pract, 2017, 128: 40-50. DOI:
10.1016/j.diabres.2017.03.024.

3 WANG H, LI N, CHIVESE T, et al. IDF Diabetes Atlas: estimation
of global and regional gestational diabetes mellitus prevalence for
2021 by International Association of Diabetes in Pregnancy Study
Group's criteria [J]. Diabetes Res Clin Pract, 2022, 183: 109050. DOI:
10.1016/j.diabres.2021.109050.

4 B VR AN R AR A SO L LI £
AERFROIT )] TARfETR SRR, 2021, 33 (2): 174-179.
DOI: 10.3760/cma.j.cn121430-20201009-00660.

5 WEEAR L RANAN, ZEERE | JAE AR DGR RT I R TIHE PR G
RIBFFEHEE [7]. TPAR B~ BE 2520 | 2023, 26 (4): 344-349. DOI:
10.3760/cma.j.cn113903-20221004-00865.

6 ELETER REE, BUEDE . U RNA FEAT IR IR IR 1O K
TR (0], Th AR B 2R L 2022, 25 (3): 233-236. DOL:
10.3760/cma.j.cn113903-20210707-00616.

7 BOOTCOV M R, BAUSKIN A R, VALENZUELA S M, et al. MIC-1,
a novel macrophage inhibitory cytokine, is a divergent member of the
TGF-beta superfamily [J]. Proc Natl Acad Sei USA, 1997, 94 (21):
11514-11519. DOI: 10.1073/pnas.94.21.11514.

8 AGO T, SADOSHIMA J. GDF15, a cardioprotective TGF-beta
superfamily protein [J]. Circ Res, 2006, 98 (3): 294-297. DOI: 10.1161/
01.RES.0000207919.83894.9d.

9 ETH WS RN BB AR AT AT LR (7] o
BRI = R 2 |, 2022, 25 (10): 760-764. DOIL: 10.3760/cma.j.cn
113903-20220210-00113.

10 HONG J H, CHUNG H K, PARK H Y, et al. GDF15 is a novel
biomarker for impaired fasting glucose [J]. Diabetes Metab J, 2014,
38 (6): 472-479. DOI: 10.4093/dm;j.2014.38.6.472.

11 MULLICAN S E, LINSCHMIDT X, CHIN C N, et al. GFRAL is the
receptor for GDF15 and the ligand promotes weight loss in mice and
nonhuman primates [J]. Nat Med, 2017, 23 (10): 1150-1157. DOI:
10.1038/nm.4392.

12 MACIA L, TSAI V W, NGUYEN A D, et al. Macrophage inhibitory
cytokine 1 (MIC-1/GDF15) decreases food intake, body weight and
improves glucose tolerance in mice on normal & obesogenic diets [J].
PLoS One, 2012, 7 (4): €34868. DOI: 10.1371/journal.pone.0034868.

13 BREIT SN, TSAIV W, BROWN D A. Targeting obesity and cachexia:
identification of the GFRAL teceptor—-MIC-1/GDF15 pathway [J].
Trends Mol Med, 2017, 23 (12): 1065-1067. DOI: 10.1016/j.molmed.
2017.10.005.

14 FRAGH , SBRIE . A A AM AL I T 15 55 B HEAE S AT G AR A 9
FEHIBFTEHERE (7). rPAERE O A& | 2021, 13 (3): 273-277. DOIL:
10.3760/cma.j.cn115791-20200619-00383.

15 ARt AR, sk 45 UG AR g A SR 7
15 5 9AE | LIRS AR (1] HrE sh ki fb sk | 2021, 29 (5):
400-404. DOI: 10.3969/j.issn.1007-3949.2021.05.007.

16 BILSON J, SCORLETTI E, BINDELS L B, et al. Growth differentiation
factor 15 and the association between type 2 diabetes and liver fibrosis
in NAFLD [J]. Nutr Diabetes, 2021, 11 (1): 32. DOI: 10.1038/s41387—
021-00170-3.

17 ZEJENG . GDF1S SAE IR S CMPF 5 B #i LB 5 241K
U CHERRT [D]. M« m O R | 2021.

Ciché F b : 2024-04-01)
(AR SCHi A - A 30)



