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Clinical value of serum Clq tumor necrosis factor related protein 12
in predicting type 2 diabetic nephropathy
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Abstract: Objective To investigate the predictive role of serum Clq tumor necrosis factor related protein 12
(CTRP12) level in patients with type 2 diabetes mellitus( T2DM) and diabetic nephropathy( DN). Methods Using a
cross-sectional, single center study design, 60 patients with T2DM ( T2DM group ), 70 patients with T2DM and DN
(T2DM+DN group) , and 60 healthy subjects( control group) admitted to Haikou People’s Hospital from January 2020 to
December 2020 were selected. According to urinary albumin excretion rate( UAER) , patients in T2DM+DN group were
divided into microalbuminuria DN subgroup ( 38 cases) and macroalbuminuria DN subgroup ( 32 cases). The level of
serum CTRP12 was measured by enzyme-linked immunosorbent assay. ROC curve was used to evaluate the diagnostic
efficacy of serum CTRP12 in T2DM and DN. Results The level of serum CTRP12 in macroalbuminuria DN subgroup was
(348.65+53.24) pg/ml, that in microalbuminuria DN subgroup was(472.61+£68.59) pg/mL, that in T2DM group was
(455.81+84.62) pg/mL, and that in control group was (568.61+105.35) pg/ml, there was significant difference
between groups(P<0.01). The low level of serum CTRP12 was a risk factor for T2DM and DN( P<0.05). The area
under the curve of serum CTRP12 level in the diagnosis of T2DM and DN was 0.844(95%CI . 0.801-0.906) , the best

DOI;

10. 13429/]. enki. cjer. 2023. 05. 003

BEE£WB: Wrgd DA AETLAMFE H (19A200066, 20A200312)
BEEEE: SRE, E-mail; 674622779@ qq. com
HERHEHEE: 2023-05-20

- 651 -



-+ 652 - r I RS

2023 45 4536 %5 5] Chin J Clin Res,May 2023, Vol.36, No.5

predictive value of serum CTRP12 was 418.26 pg/mL, the sensitivity was 81.89%, and the specificity was 74.55%.

Conclusion The level of serum CTRP12 decreased significantly in patients with T2DM and DN. The decrease of serum

CTRP12 level may have some predictive value for T2DM patients with DN.

Keywords: Clq tumor necrosis factor related protein 12; Type 2 diabetes mellitus; Diabetic nephropathy; Fat factor;

Urinary albumin excretion rate

Fund program: Health and Family Planning Industry Scientific Research Project of Hainan Province ( 194200066,

20A200312)
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4H %, T2DM 4 BMI,SBP . DBP .FPG  HbAlc TG,
eGFR 7K 442 HDL-C .Cr UA (ALB TP .CTRP12 7K
SEREAR (P<0.05) ; T2DM+DN ZH4F#% .BMI SBP .DBP |

FPG .HbAlc TG .BUN UA UAER ,UP \NLR 7K 3455,
HDL-C ALB, TP, CTRP12 7K F [& K (P <0.05); 5
T2DM 4H 1, %5, T2DM + DN 2H 4F % . T2DM 4% #2 . SBP |
TC.Cr,BUN, UA, UAER, UP NLR 7K 3 14 g5, ALB
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Tab. 1 Comparison of general data and clinical biochemical indexes among three groups
i H XHHAZH (n=60) T2DM 4 (n=60) T2DM+DN 2 (n=70) X*/F/ 78 Py
B (%) ] 33(55.50) 34(56.67) 42(60.00) 0.458 0.846
AR () 51.02+10.55 54.62+10.18 59.44+11.24% 4.456 <0.001
T2DM S5t (4F) " — 6(3,10) 13(10,18)¢ 6.552 <0.001
BMI(kg/m?*)® 22.18+2.06 26.112.81° 25.87+2.95° 4.339 <0.001
SBP ( mmHg) " 124(118,129) 131(120,145)° 144(132,155) 5.988 <0.001
DBP(mmHg)" 74(66,79) 81(71,91)° 82(74,91)° 4.568 <0.001
UAER (mg/24 h)" 10.70( 10.70,11.00) 10.60( 10.60,10.85) 345.00( 105.00,905.00) 12.652 <0.001
UP(mg/24 h)* 51.15(45.36,60.44) 52.11(41.62,61.44) 600.52(308.66,2 084.25) 10.598 <0.001
TG ( mmol/L)* 1.18+0.31 1.84+0.43° 1.87+0.39° 4.812 <0.001
TC(mmol/L)" 5.22(4.48,5.58) 4.85(4.15,5.52) 5.69(4.39,6.14)1 2.596 0.025
eGFR[ mL/(min + 1.73 m?) ]* 110.25+20.65 128.26+31.05¢ 108.64+21.644 5.369 <0.001
NLR® 1.52(1.16,2.02) 1.68(1.21,2.02) 1.85(1.48,3.08) 5.021 <0.001
Cr( pmol/L)"® 65.44(57.82,74.66) 56.94(48.85,68.55) ¢ 69.67(57.02,98.67) 1 4.998 <0.001
BUN( nmol/L)" 5.06(4.56,5.84) 5.23(4.44,6.18) 6.45(5.09,8.69) 5.298 <0.001
UA(umol/L)*® 314.26+85.26 280.66+51.52° 363.78+80.15° 6.011 <0.001
FPG(mmol/L)* 5.02+0.66 7.28+1.33° 8.94+1.37° 6.115 <0.001
TP(g/L)" 71.02(70.22,75.32) 67.15(64.31,70.89) ¢ 66.71(60.58,71.95)° 4.615 <0.001
ALB(g/L)® 45.26+5.44 40.13+5.03° 37.15+6.02° 6.942 <0.001
HbAlc(%)* 4.68+0.33 8.11x1.05° 8.33x1.24° 5.645 <0.001
HDL-C(mmol/L)* 1.40+0.22 1.03+0.18° 1.05+0.21° 5.035 <0.001
LDL-C( mmol/L)* 3.09+0.41 3.25+0.33 3.34x0.39 1.335 0.106
CTRP12(pg/mL)* 568.61+105.35 455.81+84.62° 400.11+64.25% 6.042 <0.001

T R xts ;" TR M( Py, Prs) 3 SRTBRLL HLAE, ©P<0.05; 5 T2DM 2 45, ' P<0.05,
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CTRP12 7K-F5 T2DM Ji# \UAER \UP Rk, 5
DBP [FPG 2 IEAHXE(P<0.05) , W3 2,

2.3 fiE CTRPI2 K-Fredk I CTRP12 K-, kK
B AR DN 20 K (348.65+53.24) pg/mL, i &
F1JR DN 24 Jy (472.61+68.59) pg/mL, T2DM 4 K
(455.81+84.62) pg/mL, X} B4 hy (568.61+105.35)
pg/mL, IU [ 22 7 A G it 22 E L (F=9.155,P<
0.01) ; AP Fb AL, K8 IR DN WE2H & 5 I T i

CTRP12 i fik #% 2% T2DM Jf DN #y fi & [H % (P <
0.05) . L% 3.

£ 2 T2DM B IM7E CTRP12 /K 5l RIS R Ao AE a1
Tab. 2 Correlation between serum CTRP12 level and
clinical indexes in T2DM patients

T2DM 4 (n=60) T2DM+DN 4 (n=70)

FEH R DN IF4H \ T2DM 40 Fix} iR 4H (P<0.01) , T

H AR DN 41 R F R T X IR4L (P<0.01)

2.4 T2DM 5t DN W %447 LI T2DM 352
DL K 2R A A 225 AR
H (4FE#  T2DM %5 #2 . SBP . TC, Cr . BUN , UA , UAE,
UP \NLR.ALB eGFR.,CTRP12) 4 75 i, i
% logistic [ 40HT, 45 5 /R AF % i K T2DM i 2
it . SBP {55 . TC i 755 . NLR g =5 . ALB i I

M5 JF DN RS,

E|
r P i ! P
FERY(F) -0.239 0.013 -0.136 0.300
T2DM Ji#2 (4F) -0.371 <0.001 -0.371 0.004
BMI( kg/m?*) 0.002 0.988 0.146 0.263
SBP (mmHg) -0.275 0.005 -0.091 0.492
DBP (mmHg) 0.041 0.674 0.267 0.043
UAER(mg/24 h) -0.341 <0.001 -0.288 0.025
UP(mg/24 h) -0.211 0.028 -0.257 0.044
TG (' mmol/L) -0.028 0.781 -0.055 0.679
TC( mmol/L) 0.033 0.742 0.232 0.076
ALB(g/L) -0.112 0.250 -0.201 0.118
TP(g/L) -0.129 0.176 -0.125 0.336
Cr( pmol/L) -0.128 0.178 -0.132 0.315
eGFR* 0.177 0.062 0.121 0.355
NLR -0.089 0.358 -0.174 0.179
HDL-C(mmol/L) -0.109 0.268 0.061 0.658
LDL-C( mmol/L) 0.102 0.305 0.229 0.081
FPG(mmol/L) 0.048 0.635 0.322 0.013
ﬁ?g HbAlc(%) 0.156 0.105 0.226 0.085
BUN( nmol/L) -0.298 0.002 -0.213 0.104
UA (pmol/L) -0.281 0.004 -0.165 0.203

U FOREHR AN [ ml/ (min - 173 m?) ],



. 654 - CHE[H7R T

2023 45 4536 %5 5] Chin J Clin Res,May 2023, Vol.36, No.5

2.5 d2i& CTRP12 2t T2DM 3+ DN 49 B 2k 4t
ROC k45 5 BRI iE CTRP12 7K Fi2 K T2DM
DN ) ROC fli & T 1 1 (AUC) &y 0.844 (95% CI ;
0.801~0.906) , e AEFUMI{E Ay 418.26 pg/mL, FUBL S
1 81.89% , ¢ S BE K 74.55% , B FMIE Ay 82.48% ,
FAPETRNAE A 83.18% , )8 4554 0.657, WLIE 1,

%3 T2DM 3f DN G =407
Tab. 3  Analysis of risk factors of T2DM complicated with DN

WiH B SE  Wald X* OR(95%CI) P
AW 0.104 0.030 12.491 1.109(1.048~1.174) <0.001
T2DM J%#:  0.054 0.032  3.005 1.096(1.055~1.121)  0.007
SBP 0.010 0.005 4.399 1.010(1.001~1.019)  0.037
TC 0.014 0.007 4.622 1.014(1.001~1.026)  0.033
NLR 0.003 0.002 8.596 1.003(1.001~1.004)  0.004
ALB -0.002 0.001 6.559 0.981(0.969~0.998)  0.029
CTRP12 -0.008 0.033  9.012 0.992(0.977~0.999)  0.002
1.0r
0.8F
%Q&
i
B 041
0.2F
0 1 1 n L i
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1R

B 1 Ifiii§ CTRP12 /KF-2187 T2DM Jf: DN 1§ ROC i1k
Fig. 1 ROC curve of serum CTRP12 level in the
diagnosis of T2DM complicated with DN
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BEAEC A CTRP ZEH5 AL 5t 5 DN G & i 58
o AN BFFT RS 1, T2DM A1 DN HR 2 i v
CTRP3 /K 3 I 3 B {1, 1L 75 CTRP3 AJ 4E & i2 W
T2DM Jf DN Wi AE A Wbr & . 73 5h, CTRP3 [fyid
JEE 2 TR T 00 ] e 1 Y /N BR R A0 i rp JAK2/
STAT3 f 3G , PATTA ] F /13K 2 Mo 448 L ) 184 % L 7
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() CTRP1 55 k35 11 18 M i Je A G, 28 B 5 /K
fly CTRP1 W] fig H A B 48 o 4 Y70 4% i,
CTRP12 5 T2DM Jf: DN X RIWAFFEHGER D . AF
FEEI, KEE AR DN WA w8 A R DN W4
T2DM ZH 0T A iM% CTRP12 /K I 2 FAK, H LA
KA R WA /%%, #278 CTRP12 5 T2DM Jf: DN
Wl F e O R % V. 53 Ak, T2DM + DN 41 o il ¥
CTRP12 7K°F-5 T2DM i \UAER \UP 2K, 5
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CTRP12 Z [A] ik R AYIE e , X tAESE T Du 251 2 iy
FIRFIE 25 5 . BEAEFSEIESE, T2DM 5 #2 . DBP [ FPG
& DN HfEBa R CTRP12 5 _ERHE 4R Y 3¢ RiiE
52,CTRP12 5 DN R RRE Y], A RN, M7
CTRP12 KPAK AT AEXF T2DM f 35 I DN 47— [ Tl
AN L% CTRP12 AT g2 5 T2DM Jf DN ) &
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