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CTRP6 5 4 i # #% PK 95 & & #% B 1159 Th BE B AR 2 1%

M E IR E

(HBHM AR EBE AR 5 464001)

WE BB 27 Clg/MBFRER-FXEE 6(CTRP6) L5 dt4k 448 & g5 (GDM) £ % 45 A5 4K 45 7 4k
HAR KM, JTik IR 50 4] GDM &5 A Rl 40, B kTR B 09 66 B S T 4a 9 xR b
B — M TA (SR8 BB RREIRI T R), R TA (i ir 53647 R B & 4k
CTRP6 &ik) , KA £ B & 5 #7 . Logistic $ A= A4 24h T F5 GDM X mw) LB &, 2
Spearman #8 % M & # 35 9E CTRP6 & A 5 GDM & & 45 A5 AR 35 47 R M B & o 4k 69 A48 % %,
LR Logistic 4 BE®ASMHLER LT, =M e (FBG) =10.0 mmol/L it 41 & (HbAle) =10% .,
Hih =85 (TG) =2.5 mmol/L A& % B g % & A2 B B (LDL-C) =2.0 mmol/L, # & & A5 (ApoA5) <
100 wg/L.CTRP6=600 wg/L. % M &% (FINS) =10 mU/L & £ B 265 4t (HOMA-B) <50 Mk
B &I (HOMA-IR) =2.25 £ % GMD #) ETe B %, % Spearman 48 % 1% % #4463 CTRP6 & iA
&5 FBG.HbAlc TG LDL-C FINS HOMA-IR E48% , 5 ApoAS HOMA-B fi #8 %, £5if CTRP6
F ik R-FEE FBG HbAlc TG . LDL-C FINS (HOMA-IR % , & ApoAS . HOMA-B Bf&kfn R i _EF+,
KA IR A R B RE R Clg/ PP B SRR AR X & G 6,k B F Ikt

FE 5K S R714.256 XHkFREAD: A X E S :1008-2409(2024)01-0189-07

Correlation between CTRP6 and glucose and lipid metabolism in pregnant

women with diabetes

TAO Xia, ZHANG Xiaoxia

(Department of Obstetrics and Gynecology, Xinyang People’s Hospital, Xinyang 464001, China)

Abstract Objective To analyze the relationship between Clg/tumor necrosis factor related protein 6
(CTRP6) and glucose and lipid metabolism in patients with gestational diabetes (GDM) and the potential
mechanism in the pathogenesis of GMD. Methods 50 GDM patients were selected as the case group, and

66 normal postpartum women who underwent pregnancy examination during the same period were selected
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as the control group. The general data (age, gestational age, body mass index, parity) and clinical data
(blood glucose indicators, blood lipid indicators, insulin function, CTRP6 expression) of the two groups
of postpartum women were compared, and the risk factors that can lead to GDM were summarized using
univariate analysis and logistic multiple regression analysis. Verified by Spearman correlation coefficient,
the correlation between CTRP6 expression and glucose and lipid metabolism indicators in GDM patients
was analyzed. Results Logistic multivariate regression analysis showed that fasting blood glucose (FBG) =
10.0 mmol/L, glycated hemoglobin ( HbAlc) =10%, triglycerides (TG) =2.5 mmol/L, low-density
lipoprotein cholesterol ( LDL-C) =2.0 mmol/L, and apolipoprotein A5 ( ApoA5) <100 wg/L, CTRP6=
600 pg/Lfasting insulin (FINS) =10 mU/L, islet B Cell function (HOMA-B) <50. Homeostasis model
assessment for insulin resistance (HOMA-IR) =2.25 is a risk factor for the occurrence of GMD. According
to Spearman correlation coefficient test, the expression level of CTRP6 is positively correlated with FBG,
HbAle, TG, LDL-C, FINS, HOMA-IR, and with ApoA5 and HOMA-B Negative correlation.
Conclusion CTRP6 will continuously increase with the increase of FBG, HbAlc, TG, LDL-C, FINS,
HOMA-IR, and the decrease of ApoAS,HOMA-{.

Keywords: gestational diabetes mellitus; glycolipid metabolism; Clq/tumor necrosis factor related

protein 6; homeostasis model assessment for insulin resistance

UF 1% 309 4 JR 5 ( gestational diabetes mellitus,
GDM ) 2y — 7 PRl 4 i Je Bk A BB A T R S8 11 1 UK
HH A R I AERE R R AT R R WA IR E
W28 S8 A A TOWE I o i s, WA S 5 A DG AE AR
WAAELE YR B, 28508 8 25 B I il
Mgl , NSRS AT 2 0 Ja W2 E R (R
O BB TR WA M1 K o 2 BURE PR, HATIA
1 GDM &R E TR RATIRES 5 & A fa e I &
AL BEAAR B Bl LA i 22 4 1 J™ 2 ), gy 552
X GDM (145 %4 5 B 1 I RAFF 72 ) S 2L
GDM Kk % & 5514 22 Fl A BRAR AL VAR G, JBE
R LB IR TR 5 2R R AL
K1) E 2L PR, 2 R L O LR
£ 20X 4 7 A ) B IR 7 T R IR 7K ST A AT 5
LA P M D i BOWE S A sl B 100 W A7 2
B BRI AT A SR R Lo I R R B A
g i A 22 Wb 1) o 4 M DR T 7 ke B R AR
P, RAE S B R 5 Z AT R GDM A 3= 2 R i i
K, Clg/ e I8 38 5 40 56 8 H 6 ( Clg/tumor
necrosis factor related protein 6,CTRP6) A g Z [
FPAE ARG —5 . AL CTRP6 1]
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i 32 5 08 15 9 AE S A A LA & A B Jre % J 5
I, 5 CDM EIR S A1 —E R BE, Pa ik, A Hf
BT HT CTRP6 5 GDM B &5 N8 15t o RE iy AR
Febk

1 BRERE
1.1 — &

VRIS BT AN BE B 2022 4E 5 H & 2023 4E 5
WA Y 50 6] GDM 825 i 20, 53 e Rl i e sz o
TR 66 5] 1 & 7= 1 5] g X B, 995 f91) 4L 4
20~32 % F34(25.1£5.3) % 22 (20.4+5.4) Jil 5 14
[ S H0( BML) F-45(26.425.1) ke/m® ; W17 1 20 491,
2700 30 ], NP RRZAAR#S 21 ~35 & P44 (25.3+
5.2) % ; 2£JE(20.3+5.3) J&, BMI “F-1(23.1+5.3) kg/m’;
P14 30 4, 285740 36 i, PAL— M BERHRE, 25
REGEERE X (P>0.05) , BA o] etk AHF5E 3k
1905 BH TN R B Be B 240 B2 DLt (D02011)

PABRUE : QR B4 7= 055 GDM 2 Wi &
AT @9 ) 4 A e I #5451 B ( fasting blood
glucose ,FBG) # =7.0 mmol/L & J5 2 h Il (2 h
postprandial plasma glucose,2 h PG)#=11.0 mmol/L;
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W20 3 h BRI AT Ui ; @ ¥ & M B ADT5E H 19 SN
B IEERE,

HEBRARIE . DA Y>35 2 1y s 77 10 s @ HoAth 4T
DRI A I AE 5 B HoAth 5% e M 5 95 8 H 92 ) 1 s it
DHEE 1M Ty il 55 5™ 5 i XU ; QI R TR
1.2 FHik

PR 2H 10 — PR BTORE | llm PR BB, 28 B IR R )
BT Logistic 2 K [l 5347, 1944 w] 5:3 GDM &
HIfERRZE . 2 P<0.05 B, A Z I ZE T e 2 5380
GDM &A= ;i T A48 & IS Gt [ AAAEAR R R
AW R EAETE GDM &y A8 i, HAR IR %
RS AR 25 SR R A Logistic £
PRIZ W 2087, 24 P<0.05 W), K i H % o S35
GDM KAERFERIHZR " 2 Spearman HH51E R %L
B5UFE CTRP6 ik 5 GDM 8 A5 548 br 2 15k &
FINAEMIAISENE, P<0.05  —F W EHI K, r<0 %
TR 0<r<1 FERIEARENY
1.3 MZBiEHR

(1) — M BTRHEL R AR WS 22 J5]  BMI $5 4, 7™ Ik
G5 (2) ImPRBORHE HG MBS 8 A5 | AR R85 B 5 &
IREFEEL . CTRP6 R k7K P45, I 545 FBG
2 hPG Mk L 21 % 19 (hemoglobin Alc, HbAlc) 5%,
QILIEHE 7 - S JIH[E 2 (total cholesterol, TC) \H il =
fii ( triglyceride,, TG ) | 1= %5 J& Jig 4% 1 IH [& B% ( high-
density lipoprotein cholesterol , HDL-C) A% & 55 H
JIETE P (low density lipoprotein cholesterol , LDL-C) |

NS 1 A5 (apolipoprotein A5, ApoAS) %5, @&
KIUIRESEHR . 25 12 I 1) K (fasting insulin, FINS) B &
B ZHMILAEFE K (Islet B Cell function, HOMA-B) &
FHLPTFE B ( Homeostasis model assessment for insulin
resistance, HOMA-IR) %5, 24 FINS=10 mU/L (HOMA-
B <50 HOMA-IR =2.25 A N7 7E B i 24
@CTRP6 FikIK V- . i —RAEI A #R KA EDTEE L2
PA 3 000 r/min .00 5 min, B.O0FE4210 em , Bl
FEACIE A AUS800 14 [ g A= Ak 43 Hr A (W 1 35
DUsi & PR IR R 28 A B 25 WA () 5 2010 5
2402510 5 ), 2 Mg I f 9% W% B 9% ( enzyme linked
immunosorbent assay , ELISA ) Kl CTRP6 ik /K,
1.4 FiEFE

KT SPSS 22 Ge it B ik B , TH AT R L
FEAE n FEAEE S T (20) R, R KL 1 i
R (xxs) Fom, R B, P<0.05 HZERA
EENEI-0'

2 H#HR
21 CDM AfmEAZMEERSH

BAPIZ AT AS R SR e B2 BMI = 24.00 ke/m” |
FBG=10.0 mmol/L HbAle=10% TG=2.50 mmol/L
LDL-C = 2.0 mmol/L . ApoA5 <100 pg/L. CTRP6 =
600 pg/L. FINS = 10.00 mU/L, HOMA-B < 50.00,
HOMA-IR=2.25, 5 ¥ TXT IR, 2 R A 51t
Y (P<0.05) , % 1 fiw,

£1 GCDM ZREEWBAREZLH

S 1IZH (n=50)

XTHRZ (n=66)

GDM %34 % $fii — — X P
FEARL/B) % AR/ %

=24.00 kg/m’ 32 64.00 30 45.45

BMI F5 % 6.644 <0.05
<24.00 kg/m’ 18 36.00 36 54.55
=10.0 mmol/L 35 70.00 26 39.69

FBG 18.548 <0.05
<10.0 mmol/L 15 30.00 40 60.61
=13.0 mmol/L 29 58.00 32 48.48

2 h PG 1.820 >0.05
<13.0 mmol/LL 21 42.00 31 46.97
=10% 33 66.00 29 43.94

HbAlc 9.830 <0.05
<10% 17 34.00 37 56.06
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SR B (n=50) X HEZH (n=66)
GDM KR % BUH - - X2 P
FEA R/ ] di b/ % FEAR/ ) s %

=2.50 mmol/L 34 68.00 33 50.00

TG 6.697 <0.05
<2.50 mmol/L 16 32.00 33 50.00
=6.45 mmol/L 24 48.00 28 42.42

TC 0.629 >0.05
<6.45 mmol/L 26 52.00 38 57.58
<1.80 mmol/L 25 50.00 34 51.52

HDL-C 0.046 >0.05
>1.80 mmol/L 25 50.00 32 48.48
=2.0 mmol/L 37 74.00 31 46.97

LDL-C 15.285 <0.05
<2.0 mmol/L, 13 26.00 35 53.03
<100 pg/L 35 70.00 27 40.91

ApoA5 17.128 <0.05
>100 pg/L 15 30.00 39 59.09
=600 pg/L 40 80.00 16 24.24

CTRP6 62.296 <0.05
<600 pe/L 10 20.00 50 75.76
=10.00 mU/L 38 76.00 11 16.67

FINS 70.781 <0.05
<10.00 mU/L 12 24.00 55 83.33
<50.00 39 78.00 19 28.79

HOMA-B 48.657 <0.05
>50.00 11 22.00 47 71.21
=2.25 41 82.00 17 25.76

HOMA-IR 63.642 <0.05
<2.25 9 18.00 49 74.24

22 GDM RFEEMREEM Logistic ZSEEEIFAHM 225 50RMEN 1, RZIRE N 0, Logistic £ K% [l

LEO AR AP S ST P<0.05 B Z gk HAMTE R R, FBG=10.0 mmol/L \HbAlc=10% .
TAAE AN T 2 BMI=24.00 kg/m” . FBG=10.0 mmol/L, TG =2.50 mmol/L,LDL-C = 2.0 mmol/L, ApoAS <
HbA1c¢=10% TC=6.45 mmol/L TG =2.50 mmol/L 100 pg/L, CTRP6 = 600 pg/L, FINS = 10 mU/L,
LDL-C = 2.0 mmol/L. ApoA5 < 100 pg/L.CTRP6 =  HOMA-B<50 HOMA-IR=>2.25 Jyk 4t GMD MIfEf:
600 wg/L FINS =10 mU/L HOMA-B <50, HOMA-IR = HE, k2 iR,

R2 GDM RXFEBMREZEN Logistic ZEZM@MIFHH

ERISAESEN B8 SE Wald X2 OR 95 %CI P
BMI=24.00 kg/m? 1.127 0.428 4.306 1.336 0.825~1.911 >0.05
FBG=10.0 mmol/L 1.633 0.814 8.520 5.325 1.766~8.471 <0.05

2hPG= 13.0 mmol/L  1.145 0.441 4.441 1.125 0.714~1.288 >0.05
HbAle=10% 1.501 0.811 7.421 6.229 1.572~8.933 <0.05
TC=6.45 mmol/L 1.164 0.452 4.336 1.325 0.441~1.926 >0.05
TG=2.50 mmol/L 1.133 0.425 5.252 1.332 0.431~1.414 >0.05
HDL-C<1.80 mmol/L  1.214 0.411 4.362 1.341 0.556~1.824 >0.05
LDL-C=2.0 mmol/L 1.645 0.572 7.844 6.411 1.365~10.226 <0.05

- 192 -



%14 ) % 5 . CTRP6 L5 4k 48 fk o % & 45 I R 4 2 Ak 6 48 1 % 37 %
gR
A B8 SE Wald X2 OR 95%CI P

ApoA5<100 pg/L 1.627  0.414 7.520 5.281 1.288~11.177 <0.05

CTRP6 =600 ng/L 1.675 0.852 7.336 5.325 1.441~8.926 <0.05

FINS=10 mU/L 1.521 0.836 7.715 6.274 1.775~8.886 <0.05
HOMA-B<50 1.627  0.828 7.306 5.336 1.825~6.911 <0.05
HOMA-IR=2.25 1.655 0.814 7.339 5.339 1.334~8.771 <0.05

2.3 CTRP6 Rz SHEEER BHERAIEXES M

2% Spearman AHICME REK S, CTRP6 Kk K-F-
5 FBG, HbAlc, TG, LDL-C %5 ¥ JI§ 18 it J2 FINS,
HOMA-IR %5 5 DI BEFE bR IEAH G, 5 ApoAS BEARIR
e AR 2 HOMA-B J§ &% 2y 68 48 b 1 4 G, 3% 3
FiR

&3 CTRP6 Rz SHERERBHER R IR B ThREH

XS

EEL2N r P
FBG 0.233 <0.05
HbAlc 0.252 <0.05
TG 0.241 <0.05
LDL-C 0.236 <0.05
ApoAS5 -0.155 <0.05
FINS 0.245 <0.05
HOMA-IR 0.252 <0.05
HOMA-B -0.141 <0.05

3 Wit

GDM Sy —Fi UWLAT R 15 IFAE | T 4F B 12 Wi b
HEARWIE B GDM B2 R WAEZ A I, GMD J2&
— PR R T L PR ORI P BRI | I R AT R
RO KOF- B IE 5, K 2 4 BRAK A 1 ) JE 24
SR , MR KT- T A5 2045 sk il 38 0
B ATEGHIR S R O IR 24 )5, e R 2 ] 22
FHOCHE IR W] #E 53 W0 J5 Wk B2, AR A5 3 4 8 3 v IR 4T
R TR 20 B A K Rk 2 RO IR 1 L MG
TATIR AT RIS Aok 2 24 ~ 28 Ja o o] 42
Thim , # A ST I3 GDM &9 KUK -

SHEEFRRIEIRSS R, HETA R, GDM Kk 524
SR A A T SR R W L | R 5 3 AR S
R I SO A K T ZE L B DA G 1 R HKHT
FHARA BT CTRP & —Fh 5 R HE % [
U5 P50 1 28 L R, HER IR R e S S AL BEIR 1K
W ARE RN | I/ R AR R R B S 2 R AR B
U AR ARIE O B, CTRP6 A 200 4%
P LR 7> T, I CTRP F i i — b1, 78 AR
oG O I A5 RS R 7 2 2 rh T Rk Bk
CTRP6 5 gHk 2 L= & S 30 %0, BA S A5Ek
FEACON AL A BT BE
BRI ZE AT s T R, P AL B PR R AR Ik
FRIIKF B IhRELL & CTRP6 254845 K -1 —
22 PEARBR SN R 5 ZALHTAL, BMI 48 %
RACIHHE I & CTRP6 33k 54 )2 Al GE % 2 GDM
RAEREERE, 2 Logistic 2 P % [0 )77 Hr 45
o, MO B 7K 55 TR B T RE 2 AL &
CTRP6 /KA b1 & GDM W fa ke R &£, FifiZ# A
WO BRI A MER R R I ) 25 il LA B B T A
A ARG BRI AR R b T, AT A SRR P i S A
i, IEF 3 TC LDL-C ZERE BRI AL ™ . ifoph | o
Jg 7K S-38 H JEAH EAE T R R K S T 4
B AR T R AT 2 S B KT
JEEAT R, % A B A4 & iR 3 GMD
SRR, K L [l i A2 7 i AR JE R . HbALe
IBEIAL AR (AGEs) EE =¥, 7K F AGEs fig {2
A7 240 6 45 o A A - 3RO B g R R L O R
AREREME S MR A SR T 5 S AP B
TEHIIER] & GDM, ® #4510 45 i, GDM & [ 4k
JElfL TG \'TC \LDL-C %5 1 7 15 i, A i oA s
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FEL AT CDM KM EZER R, SRR 4R
WL, AREHFITA R R, CTRP6 J&— g 7
Hi 17 R 7, 25 BILAA B 7 e ik 2k A% AT R B0 CTRP6 7L
B RFRIK CTRPO AT AR /)N BRU& A6 A e B i 5 22 41K
Yo, HEMIE L CDM ., ik 3C%AE " i i 2200 A 40 #r
14518, FBG \HbAlc TG . LDL-C . FINS . HOMA-IR
X 52 CTRP6 3Rk EE K #, CTRP6 £ik 5
25 3R HK BT SOME PR & Y A D) R BE, SR EE
FHRSEAE Y CTRPG figiial 25 2 AR I & 1
o7 K UBEA S T 58 B0 GDM. 22 A JRURG: | I 5% i 4F iR 245
Jayo AHIFSE Spearman HH G ME R A B 45 R, CTRP6
#ik K F 5 FBG. HbAle, TG, LDL-C IE#H %, 5
ApoAS5 TR, 27 55 /K-F- CTRP6 BESE W LA K i
FRIKF RIS B9 45 A 7R , CTRP6 ik /K
2:fifi FINS .HOMA-IR Ft &1 Ft &, 25 bfi HOMA-B Ft
B R, AT IS I, CTRP6 /K- 23 bt
FBG HbAlc TG ,LDL-C Jt7& . ApoAS T B L,
KR CTRP6 33k 5 R 5 Z HKHt 08 AR 10 5 % I
GDM K9 A3 %5 VI I, ik A~ 25 21 5 A B 58 45 R ik
ol

4 i

CTRP6 5 FBG, HbAlc, TG, LDL-C. FINS,
HOMA-IR 1EAH3, 5 ApoAS . HOMA-B i, m 5
ik CTRP6 W] 3 BUHLAK A A4 ik 5 &= #KHe, JF 51 &
GDM,,

&% 3Lk
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