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ABSTRACT Objective: To investigate the relationship between serum cortistatin (CST), humanin and vascular adhesion protein-1
(VAP-1), glucose and lipid metabolism and insulin resistance in pregnant women with gestational diabetes mellitus (GDM). Methods: 79
patients with GDM (GDM group) admitted to the department of Obstetrics and gynecology of our hospital from January 2017 to October
2019 were selected. In addition, 52 normal pregnant women (NGT group) who came to our hospital for antenatal examination in the same
period were selected. Serum level of CST, humanin, and VAP-1 were detected and compared, and the correlation between CST,
humanin, and VAP-1 and glucose and lipid metabolism and insulin resistance in PATIENTS with GDM were analyzed. Binary Logistic
regression analysis was conducted to explore the risk factors for GDM. Results: The serum CST, humanin, fasting C peptide (FC-P), C-P
peak/FC-P, insulin B cell function index [HOMA -B(C-P)] levels in GDM group were lower than those in NGT group (P<0.05), VAP-1,
fasting plasma glucose (FPG), insulin resistance index [HOMA - IR (C-P)], triglycerides (TG), low-density lipoprotein cholesterol
(LDL-C) levels were higher than those in NGT group (P<0.05). Pearson correlation analysis showed that serum CST level were
negatively correlated with FPG and HOMA-IR (C-P) (P<0.05), and positively correlated with FC-P, C-P peak/FC-P, and HOMA-B(C-P)
(P<0.05). humanin level were negatively correlated with TG, FPG, HOMA -IR (C-P), and positively correlated with FC-P, C-P peak
/FC-P, and HOMA-B (C-P) (P<0.05). VAP-1 were positively correlated with TG, FPG, HOMA-IR (C-P) (P<0.05), and negatively
correlated with FC-P, C-P peak /FC-P and HOMA- B (C-P) (P<0.05). Binary Logistic regression analysis showed that CST, humanin,
HOMA-B(C-P) decreased, and age, BMI, LDL-C, VAP-1, HOMA-IR (C-P) increased were risk factors of GMD (P<0.05). Conclusion:

*RETE AT A ARSI H (2015020379)
PEF RIS ARWIBA(1983-), 4 A1, i 32 AR BRI, A BBl B2 5 i f AR UR AT 7T , E-mail : zhengmingyang1983@163.com
(HH F1 5 :2020-08-21 252 14 :2020-09-16)



DREYESSHE  biomed.cnjournals.com  Progress in Modern Biomedicine Vol21 NO.5 MAR.2021

- 933 .

Serum CST and humanin levels of GDM patients are decreased, and serum VAP-1 level is increased. All of them are involved in the

incidence of GDM and insulin resistance. CST is related to glucose and lipid metabolism disorder, and humanin and VAP-1 are related to

glucose and lipid metabolism abnormality.
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itk pons SRS RTRE . 2 A2 AL B B R,
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BMI FiAE L A=k i | 25 18 IfiL i (Fasting plasma glucose , FPG)
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Table 1 Baseline data
G Age Sampling gestational When sampling BMI  Pregnancy times  Parity times Birth weight of FPG
roups n

P (years old) age( weeks) (kg/m?) (times) (times) newborn(g) (mmol/L)
GDM group 79 28.42+591 20.04+0.84 25.03(22.35,28.46) 3.02(1,5) 1.32(0,3) 3512.42+261.25 8.42+2.65
NGT group 52 28.56+5.76 20.15+0.83 23.05(20.76,26.15) 3.06(1,6) 1.40(0,4) 3307.24£235.09  4.21x0.51

/z 0.134 0.737 5.275 0.953 1.608 4.573 11.305

P 0.894 0.463 0.000 0.342 0.110 0.000 0.000

1.2 BB &

A2 E T AR Y HREZ I # ki 10 mL, 4°C
3 000 r/min 0> 15 min(B.02E42 10 ecm), BUM IEAF T -80°C
JEAI I VKA (Thermo Fisher 23] ) PRBUFZRTERE S, 2 i TR
FH G G092 IR B 354 0 11 ¥ CST  humanin \ VAP-1 /K-, {Y
o B R A4 A S % s T BIOBASE2000, 3855 &0 H -
I Y EE AR A B F] . B G Modular 4 H AL Hr{X
A6 4 JH [ B ( Total cholesterol, TC) . H-Jilt =g ( Triglycerides,
TG) K% I8 3 M H[E % ( Low density lipoprotein cholesterol,
LDL-C) . /& % & 5 25 19 iF [# B (High density lipoprotein choles-
terol, HDL-C) ., J&[EFHH: 12000 4= B shib=f: & f e i &
Pi 5 15X R) A 25 1 1L W% (Fasting plasma glucose ,FPG) %5 i C

Jik (fasting C peptide, FC-P ), # 24 % il i i 3% (AST) i 5% C-P
VEAH , 71557 C-P W {H /FC-P LB ARIE AT SIS B 4T
e 4541 : [HOMA-B(C-P)]=0.27xFC-P/(FPG-3.5 ) , Pt B fa A 4
T+ s 5 2 HE 378 7 [HOMA-IR (C-P)]=1.5 + FPG x FC-P /
2800 1, AAFFEAIIT H 357 ph B BEAS 50 0 52
1.3 SitZENHH

SPSS 25.0 #EAT R 43 HT , IEZS 0 A6 I E S S H L (s ) R
L, AEIES A ESSE L MD(P25,P75) %R, 2R il Student t
H 56 Fll Mann-Whitney U #6:56; . 4328550d IR FI H 43 L ER,
-SRI IAT L, Pearson AH M/ &8 2 [A] A 6
4, —JC Logistic [F[I44>4T GDM (4 &l K2, TG it R
UGB, #2596 7K #E=0.05
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2.1 4AIME CST . humanin,VAP-1 7KEEEH

GDM 4 [fi13% CST . humanin 7KK F NGT 4H(P<<0.05),
VAP-1 K5 T NGT 4(P<<0.05), W3 2.

% 2 WM CST humanin, VAP-1 7K LE B (xv+5)

Table 2 Comparison of serum CST, Humanin and VAP-1 levels between the two groups(xzs)

Groups n CST(ng/mL) Humanin( pg/mL) VAP-1(pg/L)
GDM group 79 48.85+15.18 465.35+£95.64 8.65+2.05
NGT group 52 65.84+21.98 1235.26+321.45 4.12+1.73

t 5.390 20.019 13.145
P 0.000 0.000 0.000

(P<0.05),GDM 4 TC .HDL-C 5 NGT 41 K512 5% (P>
0.05), lL3E 3,

2.2 MARERRREHEIRLER
GDM 41 FPG . HOMA-IR (C-P) TG .LDL-C T NGT 41
(P<0.05),FC-P C-P %t /FC-P . HOMA-B(C-P)fit T NGT 41
3 FAMERE RBHEARL IR (v5)

Table 3 Comparison of glucose and lipid metabolism indexes between the two groups(xs)

FPG FC-P C-P HOMA-IR  HOMA-B TC TG HDL-C LDL-C
Groups " (mmol/L) (ng/mL) peak/FC-P (C-P) (C-P) (mmol/L) (mmol/L) (mmol/L) (mmol/L)
GDM group 79 8.42+2.65 2.03+£0.56 1.32+0.62 4.32+1.01 1.62+0.42 4.83+0.47 2.89+0.37 1.22+0.41 2.72+0.69
NGT group 52 4.21+0.51 4.51+0.79  2.91+0.85 2.01+£0.35 2.16x0.77 4.79+0.31 2.15+0.28 1.33+0.38 2.01+£0.25
t 11.305 21.024 12.370 15.860 5.178 0.541 12.286 1.546 7.111
P 0.000 0.000 0.000 0.000 0.000 0.590 0.000 0.125 0.000

(C-P)RIEMHK(P<0.05), 5H BRI HR(P>0.05), VAP-1
K5 TG FPG HOMA-IR (C-P) 2 IE#3 (P<0.05),5
FC-P .C-P Wl /FC-P HOMA-B (C-P) 2 fi # 56 (P<<0.05), 5
HEERIE(P>0.05), WPk 4.

2.3 CST.humanin,VAP-1 S5#ERECi ER ZRMAALHE
3% CST /KF-5 FPG HOMA-IR (C-P) Bt (P<
0.05), 5 FC-P C-P i§{fj /FC-P HOMA-B (C-P) & [F G (P<
0.05), 5H &I (P>0.05), humanin /K5 TG FPG,
HOMA-IR (C-P) 5 fi #5¢ , 55 FC-P .C-P I4{ti /FC-P . HOMA-B

% 4 GDM [i% CST.humanin, VAP-1 7k E 5 RigtRIEX M

Table 4 Correlation between serum CST, Humanin, VAP-1 levels and clinical indicators in GDM

CST humanin VAP-1
Indexes
r P r P r P

TC -0.192 0.130 -0.142 0.291 0.169 0.401
TG -0.164 0.402 -0.531 0.010 0.623 0.003
HDL-C 0.106 0.425 0.113 0.409 0.154 0.462
LDL-C -0.112 0.467 -0.138 0.342 0.163 0.405
FPG -0.536 0.006 -0.539 0.005 0.672 0.000
FC-pP 0.615 0.002 0.523 0.012 -0.531 0.006
C-P peak/FC-P 0.607 0.005 0.530 0.007 -0.529 0.008
HOMA-IR(C-P) -0.653 0.000 -0.623 0.003 0.607 0.005
HOMA-B(C-P) 0.635 0.000 0.533 0.009 -0.611 0.004

24 MHIRPERFER KR EER

LU BT GDM RS BE(0= 15, 1= 2 ) 4R ik (Z2 K ™
X .BMI FPG \FC-P C-P l§ff /FC-P HOMA-IR(C-P) HOMA-B
(C-P) . TC TG ,HDL-C ,LDL-C,CST humanin VAP-1 2} [{ 4§

i, I Logistic [A1JH 53 #7455 .75 CST .humanin . HOMA-B
(C-P)FEAK , iy .BMI,LDL-C ,VAP-1 HOMA-IR(C-P) J}- /5 /&
GDM AR a2 (P<<0.05) , L3 5.
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% 5 %0 GDM £ wEI—JT Logistic B354
Table 5 Binary logistic regression analysis on the incidence of GDM

Factors B SE Wald y? OR(95%CI) P
Age 0.435 0.169 6.625 1.545(1.321~1.764) 0.036
Pregnancy times 0.201 0.165 1.484 1.223(0.935~1.649) 0.179
Parity times 0.164 0.125 1.721 1.178(0.920~1.907) 0.226
BMI 0.501 0.182 7.578 1.650(1.510~1.803 ) 0.012
FPG 0.135 0.124 1.185 1.245(1.021~1.864) 0.047
FC-p 0.25 0.179 1.951 1.284(0.815~1.305) 0.115
C-P peak/FC-P 0.206 0.164 1.578 1.229(0.936~1.672) 0.156
HOMA-IR(C-P) 0.564 0.169 11.137 1.758(1.602~2.035) 0.011
HOMA-B(C-P) 0.602 0.182 10.941 1.826(1.745~2.251) 0.009
TC 0.295 0.199 2.198 1.343(0.905~1.416) 0.112
TG 0.169 0.143 1.397 1.184(0.913~1.956) 0.205
HDL-C 0.134 0.124 1.168 0.643(0.423~0.856) 0.109
LDL-C 0.496 0.199 6.212 1.642(1.535~1.898) 0.023
CST 0.695 0.183 9.423 1.504(1.145~1.853) 0.014
humanin 0.709 0.201 10.342 1.732(1.235~2.115) 0.011
VAP-1 0.698 0.167 13.469 1.416(1.137~2.003) 0.000

3 i WML , CST BAT IR 1 AR R / A LR B s - i

Rifi % 3 RO IG A EH, A Rs in, GDM. &9
FAWHE R, GDM BB 5 (IR F A A7 AE 58 ™ E R AR
SR RS BT U, BEIRICIH LS GDM R
—, PIEARBIAR B, T8 ORI, IR i 5 D AR iR AR S
FEHBUHERE . RS B UR T R A B A AR, TR S
W2 IR e SR KO- T, TR RSO ) AR
FEC SR RO EREAR, R DR R R FHE
P, AL S0 K 5 2 DA R B /K SE R, H 2 24X
— AL BRI AT — 2231 GDM AR, Z2 2 it PR 7
Z 5PN R A 5 R & ZE P & PLH], B AT CST,
humanin .VAP-1 5 GDM [#3EZ % B

CST J& FAE RN ZE I G5, B AE o b R i A
iR BRIIRE AR 4, (0 F 4 YL 78S U IR AR VE
W i GEARSEZ R LUz s, CST g ALE Kk
IR T AR , FERE IR A B R A , 6 P28 P9 4300 R G2 PP 400
A 29, SFIHRE BoR CST S5 U U 101 1B B P 455 4
W, SRS KO AR — 2 G R, Balbabal i ik
A IR BTG 7AE B Bk CST R T J0H o0 fIES S5 745 H 5 R e
XFHRZH . Chen!"% BUBHZ W 2 AU IR B MK CST /KP-45
{6 R AR AIG, B CST 7K F-5 FPG i 1 2 HOMA-IR ¥
T 21 3 H 2 ARG AHF5E W CST 7E GDM i AKX,
CST /K5 FPG . HOMA-IR(C-P) & i #H5¢, 5 FC-P . C-P I4&(H
/FC-P HOMA-B(C-P) £ IEAH2E, #£/~ CST k= v R S5 HEARIY
L P T RE AR ER 5 AR —E e, BRI
FH CST S ST IRNNMB RS, HERRE TSNS

FH @il CST SEBE/N BRI AR KPR ek Mol ACTH/ J
SO /B AR AR K FOK R SR, i AR K B 2 /CST/ Uk 3 i
PR Z W . R RER S R AEHT , CST 7 52 fiR 5
TIRe AT RE , B IR A A0 - PR 2 AR AR 0, [ e HE I CST
i 2 W] e T BN I S H RN S R AP, T2 e GDM 9 &
humanin J2&— 7 P IE A B OR U, 38 20 38 p 2 e R A
AT ASCE I A0AE R T, B ERIZE Bl S Ahy
A SO AR, X LRI R4 0l LA R — B TRYT
Pr(ER2, bR TRe iG55 08 FRp & L], humanin £¢ 2
T PR 3 635 R A, humanin 2 S 80T S T EE ALY
WFREAS>24, Humanin £ GDM {EFHLE i A B8 , A BFF0 08¢
humanin 7 GDM £ # % fi% ,humanin /K % 5 TG .FPG.
HOMA-IR (C-P) & i 41 )¢ , 5 HDL-C .FC-P .C-P % {f{ /FC-P.
HOMA-B(C-P) 2 1EA I, —JT EH 4 #7455 2 78 humanin 2
GDM EMfE R ZE 2 —, &/~ humanin 38/0 7] BBI5 T T 4
YRHH) GDM &9, IEBEAR G = AP & Z D RERR A%
LRIy RE 55 11 I 4 Y e 9 R R 5 ZE KPR O, humanin
AR (5 J i 200 L 2 A £ i, humanin T 14 911 [ 55 40 B gk i %
HF i EE ] NRF1 # TFAM 3k, $2 = 2R AR D Rl , west
PRAAATIIRER, (RSMIFSY 7R 45T humanin [ 59 A IE 7%
E RN, IR AR 5 A T R TR A (R (10 1 25 40k, B
FRIHAE G 1 UCP-1 HSL 45 433434 e, $2 /R humanin 38 i
SR S SRR TG , S AR M T, R R S T RE  JR T
WERGACUAEAR FRe A ol AR rh & #2047 /B AT , humanin 23k Bl
KFET GDM &9 JHe s RACHT L B 5 A
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VAP-1 J&—Fh[a] B SRR E 81, 2 el 9 B R M
PR TE N B AR I T AR P LR ek 4 e, HAT
HORS BT 237235, 5 SRR S M A5 FH o ARG AR
TG 1 VAP-1 7EBE R Rk TR, HS R oI A
RAEA o Kuo 5 AHMGE /R VAP-1 ZERE R RTHIC 31
Thim, SIRERER . RAEN TR ARALRERA . HATH=
VAP-1 75 GDM WRIESE , ARFF R FE & B GDM Il VAP-1 K
F-Jt i, VAP-1 225 GDM Zofig MR QI 57 4 i # . VAP-1
Z:5 GDM i Al RERI B - VAP-1 HAT AL DK A AL B (Ni-
trourea oxidase, SSAO) fE{LIEME, SSAO REE HF & AT ML 5 2,
14 4( Glucose transporter type 4, GLUT4)Z%1k , TSRS D7 40 s 75
ZIWE A, B UK -, (EL: SSAO i BV 1k ] 2l
TR R B A o e A R LA 100 P e e R
%o VAP-1 3 k0 AT SE4E A L B M4 | EA% A i R
R SN T, S BOIAE SIS, i 5 & 2R HRHT R
NEACHEZETL, HEMEE T GDM % A T

Zi b Tk ,GDM B 7% Ifil # CST ,humanin 7K ~F- [ i
VAP-1 J175%,CST = 255 | GDM A m AEICHERTL . IR
FHATLRL R, humanin 380\ VAP-1 £ BN T g 175 5 GDM &
TR I QO S R B AR
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