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ABSTRACT Objective: To study the correlation between serum granuloprotein precursor (PGRN), fibroblast growth factor 21
(FGF21) and visceral adipose tissue derived serine protease inhibitor (Vaspin) levels and glucose and lipid metabolism and insulin resis-
tance (IR) in patients with gestational diabetes mellitus (GDM). Methods: 300 cases of patients with GDM who were admitted to our hos-
pital from January 2016 to January 2020 were included in the study, which was recorded as the observation group. Another 100 normal
pregnant women who underwent physical examination in our hospital at the same time were selected as the control group. Serum levels
of PGRN, FGF21 and Vaspin, glucose and lipid metabolism and IR related indexes were compared between the two groups, and the rela-
tionship between serum levels of PGRN, FGF21 and Vaspin and glucose and lipid metabolism and IR was analyzed by Pearson correla-
tion. Results: The serum levels of PGRN, FGF21 and Vaspin in the observation group were higher than those in the control group (all P<
0.05). Pathological fasting blood glucose (FPG), triglyceride (TG), total cholesterol (TC) and low density lipoprotein cholesterol (LDL-C)
were all higher than the control group (all P<0.05). The insulin resistance index (HOMA-IR) of the observation group was higher than
that of the control group, while the insulin homeostasis index (HOMA-INSULIN) was lower than that of the control group (all P<0.05).
Pearson correlation analysis showed that serum levels of PGRN, FGF21 and Vaspin in GDM patients were positively correlated with
FPG, TC, TG, LDL-C and HOMA-IR, while negatively correlated with HOMA-B (all P<0.05). Conclusion: Serum levels of PGRN,
FGF21 and Vaspin in GDM patients are abnormal and highly expressed, and are closely related to glucose and lipid metabolism and IR,
which may become a potential clinical target for GMD diagnosis and treatment.
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JUE NRHE S — RV R IRES /1Y, @41k, B NS R
X} GDM EL {4 &S AL o 4= i B, 15 H miE i Ak, e 4K
i (Insulin resistance, IR ) i 2 GDM [ JCHE ) gl 21 4egn g2k
K AT 21(Fibroblast growth factor 21, FGF21 )&% ik T gl &
JR PR A H X A — A B PR -, AT 38 i p44 42 2 25K
AR IV, NI SR B 2 MO e A O st R PN R s
ZH LU 22 5 I B 1 AT i 390 (Vaspin ) A hy 22 22 R 25 11 i
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T4 ( Granuloprotein precursor, PGRN )2 7 8 4¢ 14 41 s[5 1
Z— TEZP RN RS 2 CEEAEMN, R R
M X JE GDM KA & REICHE, itk al i, PGRN 7] g Al
GDM fEAEFHYICRY, BTt , AU S H 1T GDM B35 1l
1% PGRN FGF21 J Vaspin 7K F- 5 IR & IR (4H e IT
A5 AT, BAEMTE LRIEPRE LA GDM &R A, 4k
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SCAEFR I AT B AT 123 4], = rh B oh L 177 455 0K
4R (112.45% 10.22 )mmHg, #5K (70.45% 5.82)mmHg, 4§ A
BifE: (1) B AT R IBFFG h R B2 25 AR 22 43 2577 R
2] KR R A 0y S I R A TR RO EIME A i s ) (U U &
WEPRIA 12 1R T8 (2014) YA SeARHE 5 (2) 34 T AR (3) ABE
I A SERARSCIRTT o HEBRARAME: (1) ABERT 30d P4 A ke
5 (2)0 JIF B SEES AR T ER R 5 (3) 2 AT R e A
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Document code: A

B ICIR A RIBE T o ) BRI T 3R Be kA7 7R iy fi e 2 1
100 Bil1E %t FEZL, AE i 21~38 %, - 4F % (27.18% 3.26)
% 8 24~33 J5] P32 JH(28.124 2.34) i ; SCIRAR B
KATH LT 46 4], i b Ko DAL 54 4615 e F (113.21%
10.45)mmHg, #F 5K /& (71.67+ 5.92)mmHg, Fi& FiRFE4xR H
B, ERABEP>0.05), WM Y, I 521838 e AT )
B LET M T ERCEZ R 2.
12 MRAZE

(D FRASTRIL : 43 S BCPT 4 32104 & ki 5 mL, 25,00 3K
B i & F -80°C vkAR H AER, B0 6 em, B0 RN
3000 r/min, 25.000F[E % 10 min, (2) Il 7% PGRN FGF21 %
Vaspin R« A Ty 3 A B AR e O B S e W ik, Bk
PR E A R S U B S R, AH DGR &3 A Fr— A Rk
FHIRATE . (3)WERR A AR R AT « A AR HE 25 R
M A% (Fasting plasma glucose,FPG), H il = [ ( Triglyceride,
TG), = JiH [& P (Total cholesterol, TC ), {5 %% & g 75 1 AH [&] i
(Low density lipoprotein cholesterol, LDL-C), 75 %5 & J5 4 (- IH
[# f% (High density lipoprotein cholesterol, HDL-C), f& Hj
AU5800 74 4= 1 ZhAE A AT 8 BRI, AHCALES G 1 L oa
FERFFA T (4)IR FHICFEARAN : AHOCFEAR A G LI T 3 B0
iR 5 FHLPTIE AL (HOMA-IR); o R R B 41T AETE 4L
(HOMA-B);0 5 ZE ML T mAR(INSAUC), HOMA-IR= %3
JEIE S R x S R i+ 22.5; HOMA-B=20% =S Gl 2+ (&
H2 I -3.5); INSAUC=( 73 ] R 13 3+ 4)+ (48 )5 30 min iR 5
F+ 2)+(EfG ThEEZE* 0.75)+(&)5 2h R E+ 2).
1.3 GritF4baE

HHiE 1 FH SPSS 22.0 A4 HT R ERH (e s) R, K
LA t A, I PGRN FGF21 ¢ Vaspin 7K F- 5481
IR 0GR It Pearson AHOCHESMT. H P<0.05 iCAE2E A
Gt E X

2 5R

2.1 F4AINE PGRN . FGF21 & Vaspin 7K EXftk
WEE4H Il 77 PGRN . FGF21 J Vaspin 7K -3 &5 T %t BB 4
(¥ P<0.05), 0.3 1,

% | WAMm7F PGRN,FGF21 & Vaspin K EXFbk (xt 5)
Table I Comparison of serum PGRN, FGF21 and Vaspin levels between the two groups(xt s)

Groups n PGRN(ng/mL) FGF21(ng/L) Vaspin(ng/mL)
Observation group 300 183.17+ 20.01 201.82%+ 13.29 30.72+ 11.38
Control group 100 96.28+ 10.28 104.28+ 20.10 22.05+ 10.45

t - 41.607 55.318 6.730

P - 0.000 0.000 0.000

2.2 FEWEREREHEIRATERTEE
gL FPG . TC. TG K LDL-C /K385 F-5t FRAL (3 P<

0.05), 1M 2H HDL-C /KXt [b 2 R oG 11245 L (P>0.05),
[J—‘L%% 20
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Table 2 Comparison of glycolipid metabolism indexes between the two groups(xt )

Groups n FPG(mmol/L) TC(mmol/L) TG(mmol/L) LDL-C(mmol/L)  HDL-C(mmol/L)
Observation group 300 5.59+ 0.45 5.69%+ 0.71 2.94% 0.35 297+ 0.38 1.60%+ 0.52
Control group 100 4.78% 0.56 5.12% 0.60 2.15+ 0.22 2.76% 0.41 1.53+ 0.44
t - 9.778 7.214 21.208 4.691 1.209
P - 0.000 0.000 0.000 0.000 0.227
2.3 A IR HAXERRKFX L (# P<0.05), Ti#4] INSAUC X257 BGii# L (P>
WEZH HOMA-IR & T4 R4, 1 HOMA-B IRTXFHEAE 0.05), W3k 3.

%3 W R AXRIERAFEI (Xt 5)

Table 3 Comparison of IR related indexes between the two groups( xt s)

Groups n HOMA-IR HOMA-B INSAUC
Observation group 300 3.90+ 1.09 113.40+ 28.74 150.22+ 57.38
Control group 100 2.06% 0.55 168.74+ 40.28 146.28% 52.34
t - 16.198 14.976 0.607
P - 0.000 0.000 0.544

2.4 [% PGRN,FGF21 F Vaspin 7k £ S#ERE £ 15 IR BIEE
51
£ Pearson 3¢ P 3 #r 7] 75 .GDM # #F I % PGRN,

FGF21 } Vaspin 7K 5 FPG . TC TG .LDL-C HOMA-IR ¥ &
IEAEE R, 5 HOMA-B 2 fAHK LR (# P<0.05),3¥5
HDL-C ,INSAUC Ji3(#4 P>0.05), UL3& 4,

< 4 MmiE& PGRN.FGF21 & Vaspin 7k 5#ERE 5] IR BIHE K517
Table 4 Correlation analysis of serum PGRN, FGF21 and Vaspin levels with glycolipid metabolism and IR

PGRN FGF21 Vaspin
Related indexes
r P P r P
FPG 0.674 0.000 0.647 0.000 0.619 0.000
TC 0.545 0.005 0.572 0.001 0.530 0.006
TG 0.522 0.007 0.562 0.002 0.537 0.006
LDL-C 0.507 0.014 0.568 0.002 0.589 0.000
HDL-C 0.320 0.567 0.215 0.068 0.226 0.151
INSAUC 0.397 0.084 0.325 0.084 0.311 0.215
HOMA-IR 0.624 0.000 0.692 0.000 0.643 0.000
HOMA-B8 -0.523 0.007 -0.518 0.012 -0.577 0.000
3 b TEAREVER, AT AL A BEAR FCIHF, F1 IR 7775 DIAH OG>,

GDM £ ZLEFE T 4T IR AR H B0 — SRl o 1o A
VA BEF I W AT P20 8% KR, Ja T 7= 1A=
W B RAEZ — , S AE— R E L34 R 7= S R 45 )R
(5L E UG, B4 11, KT GDM R R RHLEN i BAEAE—E
B, AT E AR IR LK 46 PE 2 8 39 7] Be7E GDM
K RS B A, PGRN EZEH 593 4
RIEFRA LI —Fp A A PR R (A e (A 17921.132,
TEREDRIR A S 2R RS K R R il 2 B e
B VER , SR10 , 0 FH A GDM X R A Z W, B
—EMFRAE"Y, FGF21 B UGG S B ADhae ffr

Vaspin Z TR T LI —FH BRI F , CA A58
TEESE, TR 2 AU RR S L 2 IR FAAE % YA G (H
KT HEMAE LS AR —E 42, otk A58
T GDM g 34 1 7% PGRN FGF21 J Vaspin /K5 ERE1L
WA IR AURICHE, H AY7E THR1T GDM A9 ELAR &L, ik —
MG IRAISTA B LS AR .

AHGT L5 5 R P, WLER 4R 1.7 PGRN . FGF21 K Vaspin 7K
SEYE T B4, 1 H PGRN FGF21 J Vaspin 7k - # F
GDM 3 Mg T e sk, A07EE, W hEZE PGRN
AL A IR S Bl AR RO, IR 20 IR (977 Az, A T
UESEPT, PGRN A 200 [ AL A1 R -6 FRIA , 3 — DA ik 4t g
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A5 S S B 3 B3Rk, DN RAORIHURR & 2R 32 1AI%
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FYE AT UL, GDM AR L T FGF21 KPR T e T E 2 IR
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TEACAEE IR R LA 5 5 2R AR U , 9 — 20 R4 A 1

LA ML ACE B AERT B i Ah, WLER4 FPG . TC. TG K&

LDL-C 7KF- ¢ HOMA-IR ¥ FXF B84, 1fif HOMA-B fiLF X

HRZH , UiW] GDM SR B AATEW] B AR B ZEAL LA TR, 53 4h,

2% Pearson A VE4MHr vl 15 . GDM B 3 1L i PGRN FGF21 }%

Vaspin 7K 3¢5 FPG,TC.TG.LDL-C HOMA-IR #J & [FAH 5%

%, 15 HOMA-B B HAHSEE R, X 5048 T PGRN FGF21

e Vaspin KPAEAE7E GDM KA & Jiad R ) FE24E FH AL

AR AN A R R A ZE AL LA R IR A6, AT, g

PGRN FGF21 J Vaspin 7KV A A al A7 R4S LA AR 1 Qs

S Ll IR FEEE, 1113 PGRN FGF21 % Vaspin /K V-7 GDM

A P TR R 32 PR AT R TROGIR A TR LA H B

2k R 01
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