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H E.HH KiThFiAMClqMBREEFHAESG(CTRP)I KRF5MBERRBAIHG LR, A
RO 2020F 9 AE 2022 F 9 AEERALGEBF AR L, L FHL M6 2 A4 R B (nT2DM) & %
102 41 (nT2DM £8) \HE a8 2 3 (IGT) & % 98 41 (IGT 21) , ik 5 B 4 T 3% e AR 4 89 Ak Ao 4 B & 92 4 4F 4 4 it
FTEFINGT4, £JARHuik £ ka2 fiE CTRPY A58 & K -F ., £ A Pearson 48 % #= % B % Logistic
B oA h CTRPO KT 5B EWRRAEMG £ Z, BR  IGT &4 nT2DM A o i CTRPI K-F34 & F
NGT 4, F fE B Z KR -F KT NGT A (P<<0.05), BEFEMKH hE CTRPI K-FHEZH T EFHESL
(P<<0.05), fiF CTRPO R-FEAREIH T Mt ZHMEF B RLEO R FRLBHIINE E
M feE B2 EMA(P<<0.05) .55 FEKEalREEMIERE Z i X (P<<0.05), fi#F CTRPI K-F
# T2DM K A w5 e B % (OR=1.835,95%CI 1.227~1.843,P<C0.05), #&i® #& CTRPI KT 5%
BERAE AKX 2T CTRPY TR AE 2 RB KRR L AL R PR EZEN,
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Association of serum CTRPY levels with insulin resistance and obesity ”
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Abstract : Objective To investigate the relationship between serum Clq tumor necrosis factor-related pro-
tein (CTRP) 9 level and insulin resistance and obesity. Methods Patients who were treated in the hospital
from September 2020 to September 2022 were selected as the research objects,including 102 patients with
newly diagnosed type 2 diabetes mellitus (nT2DM) were selected as nT2DM group and 98 patients with im-
paired glucose tolerance (IGT group). A total of 92 healthy people who underwent physical examination in the
same hospital during the same period were selected as the normal glucose tolerance (NGT) group. Serum
CTRPY and adiponectin levels were measured by double-antibody sandwich assay. Pearson correlation and
multivariate Logistic regression analysis were used to analyze the relationship between serum CTRP9 level and
insulin resistance or obesity. Results The serum CTRP9 levels in IGT group and nT2DM group were higher
than those in NGT group,and the serum adiponectin levels were lower than those in NGT group (P<<0. 05).
Serum CTRPY levels were significantly higher in overweight and obese subjects than in normal weight sub-
jects (P<C0. 05). Serum CTRPY level was positively correlated with body mass index,fasting plasma glucose,
fasting insulin, glycated hemoglobin Alc, insulin resistance and low density lipoprotein cholesterol (P <<
0. 05) ,and negatively correlated with high density lipoprotein cholesterol and adiponectin (P <C0. 05). Serum
CTRPY level was an independent risk factor for T2DM (OR =1. 835,95%CI 1.227—1. 843, P <0. 05). Con-
clusion Serum CTRPY level is closely related to insulin resistance, suggesting that CTRP9 may play an im-
portant role in the development of type 2 diabetes mellitus.
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2 BB PR CT2DMD) 1) B e 2 35 4 LT 3,
TATIR A P8 A 8 %, 38 [ 2015—2017 4F B IR 9w 5w
HIKF) 11, 2%, T E A N R AR S R
YER T2DM (1) 3 2105 HL A B LAl 2 T2DM [ 3 %2
FRAE, REMIBMIHE F25 TS ZMIm L4 %
J&  IftE Py U A . BRI T R B R L
ESNOIE RN ke AL AR (S R R B YR
SCFAE LR LI L AR R B Fe i DX ek 45 e b 4 4L
A 4 B A BEBRACI Y . RN Clq MR 3R 28 [ F 4
KA (CTRP) S A Wi 41 2077 A ) — Ff 43 26 784
FAD, GBI ED, T2DM 3% 9 17 CTRPY 7K
S R L I AR 6 AR S B B AR L
(HOMA-IR) %5 1 2 1IE M %, M. HWANG %
WFE 2 B, 5 4 32 34 B3¢, A RS 117 300 S8HE R o 27 i
HIMIE CTRPY K- FEAK, IF B 5 =5 18 1 f . HO-
MA-IR AR ZE A AE 2 TR 56, AT UL i CTRPY 7K
g E LBk T2DM Z ¢ & i RNk, A
U, I HR I E CTRPY K5 BEE RPL LR, 2
HAEAT T — IR W T AE AT, LA I T CTRPY 7K F- 78
BETH i 1E 5 (NG AH#E Rt i 52 351 (IGT) B F
LW 2 BB PR (nT2DMD SR R i 25 5 i — 2 4K
FIME CTRPY 5 5 ZHLHT IR C R .

1 BEMERHE
1.1 — ¥R PEHL 2020 4E 9 H % 2022 48 9 A7
ABEN W FH 2 1 B A I 4, Hoh nT2DM
B 102 Il (nT2DM 41) IGT H & 98 # (IGT 4.,
e R R AR BE A A 1) A K {92 4 NGT
M, PARME: (DR 40~75 %, (2)nT2DM ##% I/
TS T A H B IR 2 Wi bn e L IGT 55 25 I8 1l f <<
7.0 mmol/L. H4&J5 2 h i #EfE 7. 8 ~<<11.1
mmol/L,.NGT & 25§ . #<6. 1 mmol/L HEJF
2 h it ##<7. 8 mmol/L; (3)nT2DM 4H .IGT #H ¥ k&
Bz LIRFEWE 253697 . HEBRARME . (1)1 BUBE FR 9 B
A5 (2 BRAE R rb 35 55 B8 R 2k JF RIE B E (3 &
FEAT HMLAS B a5 6 A% Wi 28 A A5 B R 18 1 T
FAE W s (O B S S REAS 4 AL
Fo PR O ) 3 U | B E R G AT R e Y R
5) B MR B (6) A TR VA5 M EE . A
S P R B e 7 A5 A% Y R R (7)) AT R K 3L R
T WA RMZIRE & E TSR ZER, I EAR
WFFEARAF A BEAS B 2 B3 2 A At vl
1.2 ik
121 — Rt LIBTA 28 & A A sk
WU BEORME Ry 43 B X 42, S A A AR I PE L B e
PREE 8 R AR R, R IR AC(BMD = fk &/
wt . MRS (WHR) = I /B Rl 1A B % F A IR
S 3

1.2.2 A edsdtaill  RAEZ K E G RS K
I, K I 25 1 1 BE (FBG) L %8 16 R 5% 2 (Flns) L H il =
Bif (TG) A0 [ {5 CTC) | i % B2 A 8 11 I [ #% (HDL-
O) AR % B g & (1 0 [ B (LDL-C) | ¥if 55 g 107 iR
(FFA) Ak i 21 2 4 (HbAle) . o ifi B 2R FH 3 49
AR A il 1 0, e 0 3R OR R Ak 2 TG e i v D
7E . HDL-C.LDL-C 3k J§ H #1:0 % . TG, TC.FFA
SR VA I 5E , Hb AL SR FH & 80HOAE (035 2 . B2
BEAPEAE ) HOMA-IR=FIns X FBG/22. 5,

1.2.3 1% CTRPY sK-FAG I >R FH Tt BX f 928 Wi fY
I (ELISA) 257 & & CTRPY /K, J5 i 2 Xt
Je.tois, CTRPY /NI {E 2l 6. 32 pg/mL, il & #Y
LYW HAE 15. 6 ~1 000. 0 pg/mL, #t N 748 7 R ¥
(CV)<<10% It CV<T12% . I35 2 i) B Bk 2 /K OF
[AA iz H ELISA 325 & 0 2 , & /K U {E 24 100
pg/mL, ity CV<<4. 0%, fitiH] CV<6.0% ., ELISA
KA & A £ E R&D A,

1.3 Siitephb s R SPSS22. 0 #F 7E 47 K Ab
PR3 M. FH Levene X Bk 7 22 FMEHEITHE 50, &2
ERA R ORI L = £ 2R, 20 18] 5 P b A L
J R ¢ B A5 A5 R KR, 241
BRI R T 225001 s A 5 E 3 4 A 1 o BERD
M(P ;P FRow, A LR AR S50k 5. 115K
TR BN A RN AL R AR X R 55 A
Fe k43 M R Pearson HCHEAT /0 RAAZ N &
Logistic M #E 47 /GBS IR 08, LI P<<0. 05 K2
SAEGFEE X,

2 % R

2.1 A G IR R S AE TR AR LA nT2DM 4,
IGT 4 . NGT HAEER AF W F I 22 7 T8t
BX(P>0.05 ;5 NGT 4 b4 .nT2DM 4 . IGT 41
1 BMI, & L R IER ZF AR FE X (P <
0.05) ;5 NGT 4 %, nT2DM 21 TC,TG.LDL-C,
FFA HbAlc,FBG 7K F F} & , HDL-C 7K P B (P <<
0.05): 5 NGT 4 L #,IGT 41 TC.TG,HbAlc,FBG,
Flns /KFF+# . 481 LDL-C,HDL-C.FFA,HbAlc,Flns
KPR TG #E L (P>0.05, WE1,

2.2 KHIME CTRPIEIK R AKFILHE 5 NGT
413, nT2DM 41 IGT 4117 CTRP9 KT+ . 8%
7 1AL 775 A5 B /K S BRI (P <<0. 05), W36 1. Bk
1H CTRPY KV 8] B AR T 2 ¥ (P <<0. 05) , B YL 1L E
NREEZE K& T2tk 5 4h i 4E BMI¥E 3 4132
REVE—H 7 N IEH IR FE (BMI<<25 kg/m’) K8 &
FAERE (BMI=25 kg/m®), W4 H 4 &7~ . nT2DM
H.IGT 44 NGT 44 1y 8 & AL B 1 7E CTRPY
I TR A AR (P<0. 05) , SR » L 35 i 1BE 2%
KR T IEH R E ABE(P<0.05), S M H
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FACEEABE T . nT2DM 41 . IGT 4l 1fL #E CTRPY 7K F
WE T NGT 4 (P<<0. 05), 1M I & I§ B¢ 2 K FAK T
NGT 41 (P<C0.05),3f H nT2DM 4 1f.i% CTRPY /K
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VT IGT A (P<0.01), 1 nT2DM 4H I 5 Bg B¢ %
KL T IGT 4H(P<<0.05)., LK 1.

*1 BHEKRZ B R ELIERER 2 (X0)F s FM(Py,Pos)]

Ei=E7N NGT 4 (n=92) IGT 41 (n=98) nT2DM 41 (n =102)
% 48(47.83) 45(54.08) 59(57. 84)
() 50412 51411 51411
BMI(kg/m?) 22.342.6 23.943.1° 24.742.9°

(N REAEZP) 26.045.3 28,144, 8" 30. 047, 54°
I3 L 0.87+0.08 0.8940. 06" 0.9240. 06"
TCC(mmol/L) 4.2041.06 4.9840. 97" 5.2941.29°
TG(mmol/L) 1.1740.13 1.3440. 29" 1.73+0.21%
HDL-C(mmol/L) 1.4140. 32 1.3440.25 1.02-+0. 38"
LDL-C(mmol/L) 2.6540.71 2.7740.63 3.0640.98"
FFA(pmol/L) 0.4240.13 0.4370.15 0.6040. 17"
HbAlc(6) 5.3040. 21 5.9020. 34" 8.614+1.02"
FBG(mmol/L) 5.1340.58 6.0120. 46" 10.3441. 95"
Flns(mU/L) 8.95(5.26,15.38) 9.03(5.15,16.02) 11.25(6.96,17. 31
HOMA-IR 2.05(1.34,3.71) 2.11(1.57,3.66) 4.55(2.98,6.37)"
JEEX % (pg/mL) 19. 2449, 68 15.24+7.71° 7.2344.10™
CTRPY(ng/mL) 69.39+30. 56 94, 37445, 21° 138. 35452, 63

W5 NGT 4 e, " P<<0.05; 5 IGT 4l #% . P<<0. 05,
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A KB LM CTRPY /KT A, 5 5 M A, * P<T0. 053 B 4 53 L M il v BR B R ACT Ltk , 5 B g, * P<0. 055 C AR Al (R 5 A B 1l
% CTRPY /K Mo, 5 1F % M ABE L AE . " P<<0. 05,5 NGT 4, "P<C0. 05,5 IGT 41 b4, P <<0. 05; D K [ 44 T A BE 1fi 75 A5 16 2 K °F-
Ik, 5 IF R E ABE LA, " P<C0. 05,5 NGT 411b4,"P<C0. 05,5 IGT 41L&, P<<0. 05,

1 &AME CTRPI BEBEE K ELL B

2.3 MHEMSHr  Pearson XM SR B, 7
CTRPY /K 5 BMI,FBG.Flns. HOMA-IR, HbAlc
K LDL-C 2 1EM% .5 HDL-C B E 2 A%, 7E
KAEARE R G, LRGERIDBA S22 E X (P <
0.05), W2,

®2  HEEMESE

EER7S r P

AF 0.039 0.597
BMI 0.175 0. 004
IR T 0.105 0. 140
i % 0.113 0.091
TC 0.093 0. 259

gxR2 EPR Ry

EisR N r P

TG 0.088 0.267
HDL-C —0.328 0. 001
LDL-C 0.346 <<0. 001
FFA 0.142 0.076
HbAlc 0.338 <0. 001
FBG 0.427 <<0. 001
Flns 0.231 <20.001
HOMA-IR 0. 346 <<0. 001
BRI —0. 469 <0. 001
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gistic [ 4347 45 5 WoR , fE 4 ] T AR M0 BMI,
BB L L AR B % S il B J5 , i i CTRPY K F- A1 2k
T2DM & 19 Bl 57 f& B I & (OR = 1. 835, 95% CI
1.227~1.843,P<0.05),
3 4 i

i & RAKBT S T2DM., E WA T A 7 v JF 9 . £
e OP SLEE A AE L 3 ks B 5 1 1 O U g 25 12 2 4 38 A
SPGB L] [ P — TR 5T 4 AR R
E =25 & N RS 3R KBTI bR AR RO RN
29.99% . REJE B U LB B LK S [ A1 45 1 AR A
i ZARHUAY F T IRk A TS
240 L PR 1 4 8 R 7 A, DT A a5 R R R G A AR
PRSI I R T . B I 2% SRR — B g 1Dy R, LK P
T NE e 5 FIOBE o RR v AR T U L PR A A
N\ B 85 2R B BRI VA Y T 4 I v B B 2R KO L B
EARPUE g

CTRPs 287 A& I & BE L ~F 19 -5 i 56 3R [ 9510
FEAZRWE AN CTRPL 8] CTRP15 . f— 4~ 2 3 35
55 K B TR R (A2 3 R S Clq A kR 45 44 S5k
FI ., 78 CTRPs K EH ,CTRPY ) Clq XA 54 %5
BRIE K o B — B R 7 51 . 5 i A B, CTRP9 &5
R E A 20 A ) 1 2 fL R 25 M 4R AR . CTRPY
RS AMP 6 A 2R IR S5 (TR B IR E e AR
P R R HC BT, IR B, B AR E
WONG 21 BE98 % CTRPY 3@ 537 AMP 3 1k % 14
VG R VRS BRI 4 S EE b ) B U A
HEREAR ob/ob JEJHE /N BRI 355 9 5 22 % i 2 W /KT

ABF5E IGT, nT2DM H # AR B 25 89 1 v
CTRPY /K T Mk g FE 35, 7 CTRPY /K 5
FBG.HbAlc,Flns Fl HOMA-IR £ iF #8 5¢, #& 75 Ifi
5 CTRPY ZKF-A] fig 5 M EE & Z APt A K. A
WFSE 7N, 76 G U JDRE PR A8 3% wf 1L 3 CTRP9 /K
Fhir, B CTRPY 7K 5 g I8 38 I -« HO-
MA-IR % 4] #1 %', FADAEID 20 % B, Ifl 3%
CTRPY 7K 5 BMI, R 5 Z LT 2 1 AH O, 3% S8 F 3¢
e SRS N T S

HHF5EF M, 33 KB CTRPY, /N BLAY i 4 7K F
B 5% 3R K S R I B 2R AR R G A3 L O DA IO R
S RAPLABE R A S H . MR BB CTRPY
T A A LU S F I, B Flns AKF TR RS
Z i Z RN, R4S IGT 5 nT2DM &% CTRPY
ISP T AL i AN R L (A A H I CTRPY -
AT RE S W10k e W e B A 3R A B R HRBY
A L 8 CTRPY 1E FHAK BT Y B 4801 50

AL & B nT2DM B 063 CTRPY K-
A il 5 A T IV B 6 3 KPR T AR R fek R
X WA AE AR 318 B0 L I3 CTRPY K T & Al

RESE AR B 3 K P BE AR A AR B2 S . Uk Ah, Lotk Ry
CTRPY /K3 & F 5 1 X 5 5 /i /9 BF 55 — 5,
AIREJS I R CTRPO 3 Ff 2 (4 J5i T B 52 14 3 2% sl Ho At
HZAPESY . AR5 £ nT2DM #E ) CTRPY /K
o T IGT M, i 3% WY AW R s Hir 300 210 8 I s
CTRPY 7K F-Z ¥ =i .

B HWANG %7 4] 38, 5 fl e B AT L, 1 3
CTRPY 7KF-75 0 DR 955 117 40 S b8 R s N HE Hh B, HL
522 M  HOMA-IR (# 20AR 8 25 A iF 45 A 2 6 AH
K. BHEMIERAN B EFEEE T . (D Lk
I A BIF 5 HE B3 A o v 359 2 XoF IR 24 155 450 ABORE 26 R0 77
FERIE ST AN WM PR 975 55 2 IR P %) i e e — ), —
UM R B 38 18 BOR0 A 0G O0 ol T B ) B ARk
A CTRPY /K- v fig & A 00 A8 5 (2) B 1 3A I PR F
FEHE B A o 2 2R X R AR PR ASORE OC B 2, Bl
T2DM i fE Y HEF , 323835 O BRI R IPTIR S & e
B R o = R A AR R A T A
X A5 R A 5

AW RBAFAE— 2 SR BRPE . 1 5, AR & — I
BT 1 3 TE W 55, OF oK #fE Bt CTRP9 KFFH & 5
T2DM kKAZHM IR KR, B AR RN, A
AEAT 0 E FH 4518 . 8 = AR A AR T
JE# Bk 1. CTRPY A B3k I £, 3X 7T BB AS fig iz B
CTRPY ¥ B Fifi iof [8] (9 )5 % 1 . 5 DU, BB Bk % DL 4%
Tl (0% R X A I 9 47 26, CTRPY Al K B 2t JE Al
L 7 NI TIPSy 1 I S = O a1 | Y S0 Qb 1
CTRPY B BT 2, 10 & A K I 2] = AR S RAIK . =
SRIRECE R AT RE X A A A5 R A — o
fr . PR, W B — 25 R ARIFFE N LAIE 52

25 F AR, IGT 8 nT2DM # 3% CTRP9 KV &
TR CTRPY 7K 7 5 9 & 2 8 ht L B A
JHERE DA 3 25 L 9 25 A R DU B AR S 80A G.
CTRPY n] fg7E A 26 T2DM, JiE 5% 2 % Bt 2 A0 jk 09 %
A kR EEZEEN.
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