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o SR U 1D B DR s BB B LTS miR-351, FGF19 fil
LP-PLA2 &3k 7K V- B 1L 557 Jr B A 5 5% (8 AH OCPENESE
RAEG,E #,E O, EHSK
R g gdpe =L, WdE L 063000 )

M E. BR RTS8k 4E K )% ( gestational diabetes mellitus, GDM ) # # # #4428 (micro RNA, miR) -
351, &F 4 4w fe 2k K B F 19 (fibroblast growth factor 19, FGF19) , fg % @ 48 % #% g B A2 ( lipoprotein-associated
phospholipase A2, LP-PLA2) & ik &5 &g ¥Rt e94a k. ik &I 2019F 1 A~ 2022 F 1 AL Tashik
fEE B ¥ GDM %4 86 1) A VLA, Bl MBI = 4h 09 (B 5 Z 54 52 4 A R4, WA B4 i miR-351, FGF19 #»
LP-PLA2 &34, %5 #7 &% GDM %% miR-351, FGF19 #= LP-PLA2 5 /= /5 #2 g Rt 35 #4748 5% 1%, Logistic &1 )2 57 & #
GDM &% F AR MFHHwmBA L, 24 T/ 4 (ROC) 547 miR-351, FGF19 fo LP-PLA2 *F /% J& #5K. 3 7 % 7
MUE, R MRMhFT R (FPG) (593+0.6lmmol/L) , MM EE (FINS) (15.82+4.19mU/L) , &%
F%3035 % MOHA-IR X 4.31+0.64 ), =Bt is( TG X 1.46 = 0.28mmol/L ), 4&.55 & B & & - A2 ] #( LDL-C X 2.93 + 0.66mmol/
L), miR-351 (6.42+1.76) , LP-PLA2 it (33.09 = 6.51nmol/min * ml) # T x40 (4.48 +0.76mmol/L, 11.65 +3.90m/
U/L,2.45+0.57, 1.32 + 0.24mmol/L, 2.58 + 0.59mmol/L, 3.79 + 1.14, 24.52 + 5.83nmol/min-ml ), # FGF19( 91.18 + 8.64ng/L )
KFAET A (122.63+1029ng/L) , 273 A %t F &L (=2.999~17.226, ¥ P < 0.05) ; & GDM & # hif
miR-351 7K-F. LP-PLA2 %5 =i o 4% (fasting plasma glucose, FPG) . = MMk & % (fasting insulin, FINS). ff &
AL 35 4 (insulin resistance index, HOMA-IR ) . =BtH b (triglyceride, TG) o4&k 5 B 5 & & - 125 B2 (low density
lipoprotein, LDL-C) 2 EA8 (7=0.408 ~ 0.584, 3 P < 0.05) , fi# FGF19 kF5 FPG, FINS #= HOMA-IR £ % 48
% (r=-0.614 ~ -0.386, ¥ P <0.05) ; &# GDM %% miR-351 5 FGF19 2 fiM% (—=-0.531, P <0.001) , 5 LP-
PLA2 2 EA8% (1=0.549, P < 0.001 ), FGF19 5 LP-PLA2 £ fi #85¢ (7=-0.614, P < 0.001 ) . Logistic =2 HEH 547 27,
miR-351, LP-PLA2 &2 H & & FGF19 I4%34 4 3 # GDM &% 7 J5 BRI 7% 1k 5 % B % (P < 0.05); ROC W& 2+,
miR-351, LP-PLA2 #= FGF19 *} GDM & & /* j& ¥t 5+ % ¥ A — T MM, BILETAN 69 AUC X 0.854, T 5 ag4%
B At B A 90.16% F7 68.35%, Z5if ik miR-351, FGF19 #» LP-PLA2 A5 GDM £ £ % &, T &&KN
HERG AR = AR, BT A TN G AR R, s R T TR E
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Serum miR-351, FGF19 and LP-PLA2 Expression Levels in Elderly Patients
with Gestational Diabetes Mellitus and Their Correlation with Abnormal
Postpartum Glucose Metabolism
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( Department of Obstetrics, Tangshan Maternal and Child Health Hospital, Hebei Tangshan 063000, China )

Abstract: Objective To investigate the microRNA (miR) -351, fibroblast growth factor 19 (FGF19) and lipoprotein-associated
phospholipase A2 (LP-PLA2) in elderly patients with gestational diabetes mellitus (GDM) expression and its correlation with
abnormal postpartum glucose metabolism. Methods From January 2019 to January 2022, 86 elderly patients with GDM in
Tangshan Maternal and Child Health Hospital were selected as the observation group, and 52 normal elderly pregnant women
who underwent obstetric examination in the hospital during the same period were selected as the control group. The clinical
characteristics and serum miR-351, FGF19 and LP-PLA2 expressions were compared between the two groups. The correlation
between miR-351, FGF19, LP-PLA2 and postpartum glucose and lipid metabolism indexes in elderly GDM patients was

analyzed. Logistic regression was used to analyze postpartum glucose metabolism abnormalities in elderly GDM patients.
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Influencing factors, receiver operating characteristic (ROC) analysis of the predictive value of miR-351, FGF19 and LP-PLA?2 for
abnormal postpartum glucose metabolism. Results Fasting plasma glucose ( FPG ) of observation group(5.93 + 0.61mmo/L vs
4.48 = 0.76mmol/L), fasting insulin(FINS)(15.8 +4.19mU/L vs 11.65 = 3.90m/U/L), insulin resistance index(HOMA-IR)
(4.31 £0.64 vs 2.45 +0.57), triglyceride (TG)(1.46 + 0.28mmol/L vs 1.32 + 0.24mmol/L), low density lipoprotein-C(LDL-C)
(2.93 £ 0.66mmol/L vs 2.58 + 0.59mmol/L), serum miR-351 (6.42 + 1.76 vs 3.79 + 1.14), LP-PLA2 activity (33.09 = 6.51nmol /
min * ml vs 24.52 + 5.83nmol/min * ml) was higher than the control group, FGF19 level(91.18 + 8.64ng/L vs 122.63 + 10.29ng/L)
level was lower than the control group, the differences were statistically significant (=2.999~17.226, all P < 0.05). Serum miR-
351 level and LP-PLA2 activity in elderly patients with GDM were positively correlated with FPG, FINS, HOMA-IR, TG and
LDL-C (7=0.408 ~ 0.584, all P < 0.05). Serum FGF19 level was negatively correlated with FPG, FINS, HOMA-IR (r=—
0.614~-0.386, all P < 0.05), miR-351 was negatively correlated with FGF19 in elderly GDM patients (r=-0.531, P < 0.001).
It was positively correlated with LP-PLA2 (r=0.549, P < 0.001), and FGF19 was negatively correlated with LP-PLA2 (=-0.614,
P < 0.001). Logistic regression model analysis showed that HOMA-IR, miR-351 and LP - PLA2 activity and decreased FGF19
were independent risk factors for postpartum abnormal glucose metabolism in elderly GDM patients (P<0.05). Value and the
AUC of the joint prediction was 0.854, the corresponding sensitivity and the specificity was 90.16% and 68.35%, respective.
Conclusion Serum miR-351, FGF19 and LP-PLA2 are involved in the occurrence and development of GDM, which can affect
the glucose and lipid metabolism in patients, and can effectively predict the risk of abnormal postpartum glucose metabolism,
providing a basis for clinical intervention.

Keywords: advanced maternal; gestational diabetes mellitus; microRNA-351; fibroblast growth factor 19; lipoprotein-

associated phospholipase A2

IF W% 309 B JR 9% ( gestational diabetes mellitus,
GDM ) J2& 4 Uik 5 UL I A i, e 0% 02 LA ST fa B
HZE Y, GDM 1l 5| & L Fp R B AT IR 45, JEW
BER 24, [RIEE, 2338t B 2 D8 R 9 Ao i
B &R P BEERGE, GDM BE T, 4
26% 775 6 ~ 12 JE AT &AM R Bl L,
WF5¢ GDM &5 7 e i 8 fa s &=, MR
T, XHERE WS I EE, YRR A KA
“F 19 (fibroblast growth factor 19, FGF19 ) &1t
WA, B SGE RS . BRI E SR, B
TA Ry 2 58 M 5% 2R R B R W T £ 1 5 7R R 7 A
¥ JRH H M LB IR B A2 (lipoprotein-associated
phospholipase A2, LP-PLA2) & #f & & 4E Fr &
Vi, WIESRAE KA B YR RS A R 5 = AR
#i (insulin resistance, IR ) , H#BIA KR4
RIEAREY), —HWESS GDM &4 . kKRt
T SUNE B ER (miRNA ) J&—Fh IR 4 i 5
BE RNA, it ss . 1. BEIRACEY
25 GDM KHEAHLE, BFFERD], GDM i
A H R, 25 miRNA o K58 0, Hir,
miR-351 52 H B2 % R ml, W5k, GDM
B miR-351 ik U HEUE HAT, X T miR-
351, FGF19 il LP-PLA2 5 GDM # & 7= Je fif it
SRR RAOCH:, MR WA DCHRIE . BT I, A5
22317 GDM % miR-351, FGF19 fl LP-PLA2
PR K 577 I BRI SR AR G, BRI R B
TRIE LRl YE . HOEWR
1 #R5FE

1.1 At HEHL20194E 1 H ~ 2022 4E 1 A JE
Ll T T 4 A5 % 2 1 GDM. B 86 19 S WL 4
AEIY 39.91 +4.38 %, 2R MR A B < 23 keg/m’
34 ], =23 kg/m’ 52 i, ZJH 25.69 = 1.43 J&, 4H
ABRERIFF A CEIRIT L ORI IR 6 RS (2014) ) 1
H GDM 2WibRife; TCHAAE IR ZE ;s RS
(] 409 8 B ™ A () IE 8 e 8 42 01 52 B X R, AR
I 39.50 + 3.94 % AP F AR EFEE < 23 kg/m® 25 61,
= 23 kg/m’ 27 B, 2 25.77 £ 1.51 i, 4 A KRtk
PR HRIE T, 2R E B G R o HEBRPRUE:
DI URFTAFTEREIRG ; @FIF K RGBT . IR
RSB . P . RSB . IR RGN 5
QLT LIS AR BT R85 4 LR
ZRMTIGHFEL (P> 0.05) . AWFRLHEIL
MO e e B2 B it v
12 MEL5ZF  ADVIA 1650 4 [ 3hE LAY
(PEITF) 5 Bt YRk A A RfE 2R &k
W& RINFRVEY R A B 7 TRIzol 17 ;
TR AR R A FRA R 9 1 PCR U £
JE[E Chemicon /A Al B 05217 & 5 JE[E Cayman
28] Lp-PLA2 5 PEIE 57 &
1.3 #mlzmik
1.3.1  FRACRAE . AT AL 24 h WA R4
SRk 3 ml, B (A 15 min, 4% 8 em, %%
7 3 500 r/min ) , BT .
1.3.2 miR-351, FGF19 il LP-PLA2 £ . &
TRIzol 7% $2 HUE RNA, 5% 5% 8 cDNA, #E47H
A EEE R NP, U6 NS N, R 2700



68 A E e 38 %

1 2023421 F T Mod Lab Med, Vol. 38, No. 1, Jan. 2023

I miR-351 MHXT R ik &, U6 514¥): LU F:
5> GCTTCGGCAGCACATATACTAAAAT-3", T it R:
5’-CGCTTCACGAATTTGCGTGTCAT-3’; miR-351
51¥). L% F: 5-ACACTCCAGCTGGGTCCCTG A
GGAGCCCTTGG-3, T i# R: 5-CTCAACTGGTG
TCGTGGAGTCGGCAATTCAGTTGAGTCAGGC
TC-3". R F i 3K fe 93 W B 325 4 0 FGF19, 35
Chemicon 23 Rl &5 >R K f IS 4 i 8 7 46
Il Lp-PLA2 3%, 22 Cayman AR &, HAiK
PRAE A BRI L A5 A 7 .

133 ZFE ik (FPG) . =B HW (TG) . &
JH[ERE (TC) | =% B AR & I [E FE (HDL-C ) |
i % ¥ s 25 (1 BB [ B ( LDL-C)#: . FPG, TG,
TC, HDL-C, LDL-C R ADVIA 1650 4= H a1k
SHTAL CPETTF) Kl 2S5 MRS & (FINS) R
A2 R I CHIOR Bl o 8 A A vk 5 RS R KP4
B (HOMA-IR ) =FINS x FPG/22.5.

1.3.4 BRI AR E . T W 2 1 bE T 2 7
i 3 H Wi S AR P B R -

FPG < 6.1 mmol/L, 2h Ifii. ## 7.8 ~ 11.1 mmol/L;
235 A2 1. FPG = 6.1 mmol/L, {H7E 7.0 mmol/L
PIF; MR . FPG = 7.0 mmol/L 5% 2h Ifil B =
11.1 mmol/L.

14 %t Foa RASG#4F SPSS22.0 4b#
Bk, THEERAE £ AR (Xxs) IR, ¢
K s THECERH n (%) FoR, 2 K MmN E
K H Logistic [E1H43#H7; K H] Pearson 43 B AHICHE;
T A E R 32 303 TAERRME (receiver operating
characteristic curve, ROC ) Rk, 3KHL AUC, BfF
DXJH) ., RURREE . RRSEE, BEA TR SCE Logistic —
JCEEHLA, R FIAE SR logit (p) , BFHAE Rl
STREIAR B, SR HIRUMRE S, «=0.05,

2 R

2.1 WmAEmEEAENEARLE IR 1. 4 TC,
HDL-C b5, 2R gt 2L (P> 0.05) . W
gZ 4 FPG, FINS, HOMA-IR, TG, LDL-C } Ifi. %
miR-351, LP-PLA2 {5 X B2, 1 FGF19
PR T X R4, 22 RIS A G2 (P < 0.05),

x1 AL ERMIEFRE R (x+5)
| WA (n=86) SR (n=52) t P

FPG (mmol/L, ) 593061 448 +0.76 12.316 < 0.001
FINS (mU/L) 15.82+4.19 11.65+3.90 5813 < 0.001
HOMA-IR 431+0.64 245057 17.226 < 0.001

TG (mmol/L) 1.46+0.28 132+0.24 2999 0.003

TC ( mmol/L) 481+0.83 455+081 1.799 0.074

LDL-C (mmol/L ) 2.93+0.66 258059 3.139 0.002

HDL-C ( mmol/L, ) 1.62+0.51 1.73£0.54 1.201 0232
miR-351 642+ 1.76 379+ 1.14 9.617 < 0.001
FGF19 (ng/L) 91.18 +8.64 122.63 +10.29 19.265 < 0.001
LP-PLA2 {&%% (nmol/min * ml ) 33.09+6.51 2452+5.83 7.789 < 0.001

22 & # GDM % % miR-351, FGF19, LP-PLA2
Lamms R sigirm A K2, S GDM &
# Il 7 miR-351 7K . LP-PLA2 i% % 5 FPG,
FINS, HOMA-IR, TG #1 LDL-C & iE4H5¢, Iy
FGF19 /KF- 5 FPG, FINS, HOMA-IR & i H%,
EZRWAGITFEL (¥ P<005) .
X2 Bid GDM B¥E miR-351, FGF19, LP-PLA2 5§
HERE e FRtE X 14
miR-351 FGF19 LP-PLA2
r P r P r P
FPG 0412 < 0.001 -038 <0.001 0408 < 0.001

g

FINS 0497 < 0.001 -0509 <0.001 0482 < 0.001
HOMA-IR 0584 < 0.001 -0.614 <0.001 0576 <0.001
TG 0514 < 0.001 -0391 <0001 0509 < 0.001
LDL-C 0526 <0001 -0428 <0.001 0548 <0.001

2.3 H# GDM % # miR-351, FGF19 #= LP-PLA2

kxR M Gl GDM #BH4 miR-351 5 FGF19 &
A (7=-0.531, P < 0.001), 5 LP-PLA2 & 1F
M % (=0.549, P < 0.001), FGF19 5 LP-PLA2
A (r=-0.614, P < 0.001) .

24 ZH¥hGDM EB# Z B BRMFFERE T I
# 3. 86 it GDM B, 7= 3 A AATERE
W5E 25 B, BEACH R R 29.07% (25/86) -
WA 5 B % HOMA-IR, miR-351 7K °F- F1 LP-
PLA2 1& M T4 B4, FGF19 K- T X B 4H
ERAGITFEY (¥ P<0.05) .

25 HBGCGDMEZFEBRMFTT ZRHE
Logistic @247 W3 4. D™ e &4
LA AR & (A : R CIE R =0, s
=1), PAHOMA-IR, miR-351, FGF19 Fil LP-PLA2
TR AR R (WR(E: SCBR{E ) , N H Logistic [l
RS 2 B, 45 3R 7%, HOMA-IR, miR-351,
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LP-PLA2 1& T & FGF19 A A s GDM £
&3

F e B S R AL fE R R (P < 0.05) .

B GDM BE=RERHRERRZSN

% WSS (n=25) HHLHHES (n=61) iy P
AR 41.08£4.59 3043 +4.17 1.618 0.109
ZRr R A (k) <23 7(28.00) 27 (44.26) Lo62 0161
=23 18 (72.00) 34 (55.74)

e (i) 2581138 25.64 +1.55 0.476 0.635

P (mmHg ) 131.52+15.19 127.45 + 13.84 1.204 0232

Pk (mmHg ) 83.57+9.26 81.48 +8.07 1.044 0.299

FPG ( mmol/L.) 6.05+0.65 5.88+0.57 1.205 0232

FINS (mU/L) 16.57 +4.63 1551 £ 421 1.030 0.306
HOMA-IR 465+0.63 417£051 3.695 < 0,001

TG ( mmol/L) 150 +0.34 144£031 0.792 0.430

TC (mmol/L ) 496 +0.86 4752077 1.110 0270

LDL-C (mmol/L) 3.05+0.89 2.88+0.82 0.852 0397

HDL-C ( mmol/L ) 1.67£0.53 1.60 048 0.596 0.553
miR-351 751175 597+1.58 3.978 < 0.001
FGF19 (ng/l.) 84.26+9.53 94.01 £ 11.26 3.804 < 0.001
LP-PLA2 i (nmol/min + ml) 36.95%7.08 3151627 3518 < 0.001

*x4 5 GDM BE = EERBERE S EE Logistic EVF 47
HE B SE Wald P OR 95%CI
HOMA-IR 1578 0.485 10.587 < 0.001 4.845 3.084 ~ 7.613
miR-351 1595 0.529 9.089 < 0.001 4928 2.976 ~ 8.159
FGF19 -0.823 0347 5.622 0.003 0439 0.247 ~ 0781
LP-PLA2 it 1.651 0.507 10.606 < 0.001 5213 3415 ~ 7958

2.6 miR-351 #= FGF19, LP-PLA2 *} = & #K 4 57
FIRMAE DL 1, S, DT R R SR R
miR-351, FGF19, LP-PLA2 NBHMEEEA, LIrF=)ahl
R 1F % H # miR-351, FGF19, LP-PLA2 &[4
FEAS, 22 25 FR bR 100 7= fe A Rt 558 1 ROC 4k,
ZE W 7R, miR-351, FGF19 A1 LP-PLA2 Fiill] AUC
I3 9 h 0744, 0.711 F10.759; )i ] SPSS %k 14 i
kA N H ROC BB, A4 B 45 H8 AR I A Tt /9
ROCHAY, Z5 3L R, BRA12 K AUC K, 77 0.854,

1O+

0.8+

0.6 +

g e

041

021

0.01,

1 miR-351, FGF19, LP-PLA2 FillF=f5#E(Cist
SEB ROC Mz

3 itig

P B, GDM AJm Ll 5T O S BRIk
IR FIrSoiiiR 10 5 5 R L O L] U S EoE
KB, B GDM BE =G & kAR R, A
KR, gl n R E U Wik, F4k
GDM 7= Ji B C il S 5 A0 B0 A 25 ) HLAT 71 2Ll PR

miRNA J&HLEE /N T HE 45 RNA, 7E 32 0 itk
22RO BRI, 3 60% LA L2 M dnfis Sk
, HILVF SRR Mtfa e, maniafRy . s
S BT T G AESR, ORI A R B
miRNA 7E GDM & i 1 2 o 93 7 7 22 Ay € 121,
miR-351 &£ )6 miRNA, BFsT %8, Ji7E 3T3-
LI Aiig i 4n e, &+ 40 M (neural stem cells,
NSC ) H45 . Ak, 8T %58 1 bkt 21 5 2 4E A
U1 AW R, B i GDM B 3% 15 miR-351 /K
S T R A K &, H 5 FPG, FINS, HOMA-
IR, TG Ml LDL-C 2 1EAH5E, #2/~ miR-351 AJfES:
5%t GDM B E I R A JE Y, SRERSE U
S5 WA NI A5 B S R AR R B,
RAE SN AEZE A A B IR & R3] GDM 19 1 72 rp
FAEREAER " NN L Z Rl 243 7 R
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T (NI, 25450, AT ), FEBEGE | 2
SR IR, RAE. RIZEAE. MBS kA K R
() EE B A PR, U SRR R DA O Y
3T3-L1 Hifig W4 HA s— ik igae, sk gt
5T, miR-351 A3 i 52 i 3 R 4% 55 R 4 a4 ¢

WK, BETE2 0 3T3-L1 BiAS 7 4 401k, ELAS
K miR-143 BB 3. ik, I miR-351 7]
B o 52 3T3-L1 /i s Wi 40 e 434k 1 2 5 GDM
KA RO AE R . (HELRTE AT A R e S o i —
A

x5 miR-351, FGF19, LP-PLA2 FillF=/EtERERENTUMNE (%)

e AUC 95%CI b P cut-off {H RIS RRRE RMTRING FIETBOGE R
miR-351 0757  0.646 ~ 0868 9382 < 0.001 6.22 ng/LL 8095 6557 4470 9090 6950
FGF19 0698 0558 ~ 0838 8862 < 0.001 88.45 ng/L. 5714 8033 50.00 8450 7440

LP-PLA2FEPE 0676 0546 ~ 0806 7152 <0001 3323 nmol/min-ml 8571  50.82 37.50 9120 5980

BEA 0838 0743 ~ 0933 18554 < 0.001 - 80.95 7541 53.10 9200 7680

FGF19 j2Agha 3y A, nla s et = ag At
W, R M . PRI SRR . BIFTIESE,
FGF19 /K -5 GDM & # FPG, IR % VItH K, #F
GDM %Ak J b L EAEH P LP-PLA2 A%
TSR FEAR RN, S5 A K B AR a
5 BN, =% GDM & Il FGF19 #1 LP-PLA2
RS RIS, LSRR RME o, SEEA
g8 P —8, FGF19 n] i@ i fi v IR B A i, LA
BAEMEER, JF Rl s A T 2, A
e LA T 5 M R R Ak g R By Y5 LP-PLA2 TIf
KA B O ERIEE A, 5 1R AR TR |
MO WERE KA R, 5 N R D RE e B A
fukatl, ARk R AR R B AR K R L i/l
PEPEA R R F S AR EE B I 7, B S BRI S
IR KA P20 Wi, —F¥5 GDM &4 % R
K o

HET, 5¢F miR-351, LP-PLA2, FGF19 5 GDM
BET R SRR, MR WA HGE . A
W G IR & B, miR-351, LP-PLA2 it
15 M FGF19 AR Y A i GDM (8 7 e i AR
SEHEMSTfER R o RAE2F BN A BE IR = —FP G
BERRETESN, M LR Hr il M, miR-351, LP-
PLA2 Fll FGF19 0] 38 1 £ Fh 23T HIL il 45 = g
BEPE AT B E S B AR SR, 3 AT BEJE: = 5
GDM 7= Je A 5 I EZEALH] . 75 ROC 2k .
/i, miR-351, LP-PLA2 il FGF19 X%} GDM # % =
Je BEAR S 2 ELA — s T, LI & TN 1)
AUC ik 0.854, A] ATl ;= Je B A s S RUBS: B fit
HAEMEE S %, miR-351, LP-PLA2 fil FGF19 %
5 GDM k4. RIEMERVLEIAR, —FHRE]
T AT S S AR T B, DT A e R PEAN SR 5 4 i
7R

25 Fal4, I miR-351, FGF19 F1 LP-PLA2
25 GDM kA&, TG R IR ] A4
SN, LT RO e e AR e R A A, Ry

s R W bR . (B FEAR 2 AL, dnkEA
b BV, 5SS RT X HRIFR AR
B3k
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