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[HME] BH HBiTAMNEINE &2EEZE R H 61 (cysteine-rich protein 61,CCN1) Y 2 TUKH K i B & 2 1 5 1
B A BT SE . ik [PE AT S Ab B A KT 4 T BEBE 2 AU R R R 321 6, LUR WM A& G R R
(urinary albumin excretion rate. UAER) g & AR v K5 58 3 43 UK 2 BB RO BB 3B 0 i R W B B 4 (n = 78,20 pg/
min<CUAER<C200 pg/min) BRI B 41 (n =28, UAER™>200 pg/min) Ffl1E % 4 (n =215, UAER<C20 pg/min),
Fof 3 4LAMA i CON1 ik Pearson Il UAER 54M& 1L CCNT M1 Gk . 6 F ROC i 28 P45 48 1ft. CONI
XF 2 BUHE R I A5 RO PR B Y IO A . BT R A AT B BB, Z IR Logistic W1H 43 M1 E 0
4005 BB R G B R TR R, R BRI BN 4l CCN1 A UAER 7K & T 5 300 5 3545 26 70 1E % 45 2300 5 i
Bt 1) CCN1 Hl UAER /KA & FIE % 41 (P<<0. 05) 3 4# Il CCN1 5 UAER £ IE A 56 (r=0. 916, P<C0. 001),
PLAM A I CONT Sy 46 3 A48 4, LU A5 & A B0 B Bl 40 A IR S A o2 DUBBURR BE S Y A, DU 1 — e 53 B8 72 Xl 22 il
ROC Hik. ROC 253 BR , CCN1 2 W7 i I FHAE N 1.59 pg/ L, Hoxtk 7 A 80U BE o 85.85 % . 4 S 28 73.02% , AUC
H90.871(95%CI:0.831~0.903) , LASMA . CON1 Sy 45 36 A8 Jt , LA A5 & A Ml PR 5 05 A IR S o, LABBURREE Oy Y
B, LT —HE S X B2 ROC gk, ROC 455 7R ,CCN1 2 W i I A8 3.41 pg/L, HXF 7 A9 U
71.43% RS R 73.72% AUC 9 0.761(95% CI:0.707~0.813) . Wi R J55 "5 55 26 . 5. 300 B 50 40 4 01 E 3 2 1) o
L L L NS L UG L FPG M AR I 21 3 1 (glycated hemoglobin, HbA, ¢) | JR FR Curic acid, UA) ., J fiH & fis
(total cholesterol, TC) . =k H il (triglycerides, TG) FIIK %5 & g 2 H (low-density lipoprotein, LDL) 45 J5 Tl kb 45 25
SAGI#E X (P<0.05), Logistic MT43 45 3 51 W (OR=1.740,95%CI :1.180~2.565) Wt 4 Ji (OR=
1.943.95%CI:1.267~2.978) . & I iIK (OR=1.654,95% CI :1.310~2.088) .FPG(OR=2.776,95% CI : 1.260 ~
6.116) \UA(OR=2.228,95%CI :1.174~4.229) 1 CCN1(OR=13.744,95%CI :1.709~8.200) J2& 2 8% IR Ji5 7 ] 15
P05 & Az 2 PR (P<<0. 05) . Logistic 1A 2 #7455 B i B (OR=1.752,95% CI : 1.177~2.609) . I i J&
(OR=1.818,95%CI:1.034~3.198) . f Ifil % C(OR=1.680,95% CI:1.320~2.138) ,FPG (OR=2.389,95%CI :
1.519~3.758) .UA(OR=1.260,95%CI :1.038~1.530) Fl CCN1(OR=3.815,95%CI :1.636~8.897) J&H# JR % 15 Ji%
KA K 2 (P<<0. 05) ., Z5i8 SRE I CCN1 5 WK i H a8 A HEE 32 52 0 AR O¢ , J2 B2 400 5 5 43 sl D s ' o
B A o R 3R, I 0] 7 T 003000 2 3 B 4 W IR s B v 1 R A (BRI R — 2B RO HE)

[RgER] BWRW.2 8w &EREREND 61; FH4 doi:10.3969/].issn.1007-3205.2024.09.011

[hES%ES] R587.1 [XkFRERB] A [XEHS] 1007-3205(2024)09-1047-06

Correlation between peripheral blood CCN1 and early renal injury in patients with
type 2 diabetes mellitus
LI Kun', ZHAO Wei-li*, ZHANG Pei*, XU Yun-giang'”
(1.Department of Laboratory . the Second Hospital of Shijiazhuang City, Hebei Province, Shijiazhuang
050051 ,China; 2.Diabetes Testing Center, the Second Hospital of Shijiazhuang City ,
Hebei Province s Shijiazhuang 050051, China)

[ B ]2023—07—28

[ 450 H b4 B 22 B0 5 SRR (20221654)

[YEH T A 221 (1984 —) , B LI AL R T b 28 A 7T 46
ZEBEEEREIE, K N R R

* W AE1EH . E-mail:361460264@ qq.com



+ 1048 - Wb B R R R Has . H oM

[Abstract] Objective To explore the correlation between peripheral blood cysteine-rich
protein 61 (CCN1) and early renal injury in patients with type 2 diabetes mellitus (T2DM).
Methods A retrospective study was conducted on 321 patients with T2DM in the Second
Hospital of Shijiazhuang City. Using the urinary albumin excretion rate (UAER) as the gold
standard, the patients were divided into three groups: early renal injury group (n =78, 20 png/
min<CUAER<C200 pg/min), diabetic nephropathy (DN) group (n =28, UAER™>200 pg/min)
and normal group (n =215, UAER<C20 pg/min). The expression of CCNL1 in peripheral blood of
the three groups was compared. Pearson method was used to determine the correlation between
UAER and CCNI1 in peripheral blood, and receiver operating characteristic (ROC) curve was
used to evaluate the predictive value of CCN1 in peripheral blood for early renal injury and DN in
T2DM patients. Univariate analysis was used to analyze baseline data and multivariate logistic
regression analysis was used to determine the influencing factors of early renal injury or DN.
Results The levels of CCN1 and UAER in DN group were higher than those in early renal injury
group and normal group, and the levels of CCN1 and UAER in the early renal injury group were
also higher than those in the normal group (P<C0.05). There was a positive correlation between
peripheral blood CCN1 and UAER, and the difference was statistically significant ( =0.916,
P<C0.001). Using peripheral blood CCN1 as the test variable, the ROC curve was plotted with
early renal injury as the state scalar, sensitivity as the Y-axis, and "1—specificity" as the X-axis.
The ROC results showed that the critical value for CCN1 diagnosis was 1.59 pg/L, with a
corresponding sensitivity of 85.85% , specificity of 73.02% , and AUC of 0.871 (95%CI: 0.831—
0.903). Peripheral blood CCN1 was used as the test variable, with the occurrence of DN as the
state scalar, sensitivity as the Y axis, and "1-specificity” as the X axis to draw the ROC curve.
The ROC results showed that the critical value for CCN1 diagnosis was 3.41 pg/L, with a
corresponding sensitivity of 71.43% , specificity of 73.72% , and AUC of 0.761 (95%CI: 0.707 —
0.813). There were significant differences in the course of disease, hypertension, hyperlipidemia,
systolic blood pressure (SBP), fasting plasma glucose (FPG), HbA,c, uric acid (UA), total
cholesterol (TC), triglyceride (TG) and low-density lipoprotein (LDL)among the DN group, the
early renal injury group and the normal group (P<C0.05). Logistic regression analysis showed
that the course of disease (OR=1.740, 95%CI: 1.180—2.565), SBP (OR=1.943, 95%CI :
1.267—2.978), hyperlipidemia (OR=1.654, 95%CI: 1.310—2.088), FPG (OR=2.776, 95%
CI: 1.260—6.116), UA (OR=2.228, 95%CI: 1.174—4.229) and CCN1 (OR=3.744, 95%CI :
1.709—8.200) were the influencing factors of early renal injury in T2DM patients (P <C0.05).
Logistic regression analysis showed that the course of disease (OR=1.752, 95% CI. 1.177 —
2.609), SBP (OR=1.818, 95% CI. 1.034— 3.198), hyperlipidemia (OR =1.680, 95% CI:
1.320—2.138), FPG (OR=2.389, 95%CI: 1.519—3.758), UA (OR=1.260, 95%CI . 1.038—
1.530) and CCN1 (OR=3.815, 95%CI: 1.636—8.897) were the influencing factors of DN (P <C
0.05). Conclusion Peripheral blood CCN1 demonstrates a positive correlation with urinary
albumin excretion rate, thereby serving as a risk factor for the onset of early-stage renal injury
and DN. It can be used to predict the occurrence of early renal injury or DN, which is worthy of
further clinical research and promotion.
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B (ED 8 h ARVEED B BN & =7.0 mmol/L;
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18~65 & ,INFIIE S 2 i /N2 LA b AT IE 5 18 38 58
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lipoprotein, HDL) | Ik % & 5 f& A (low-density
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Table 1 Comparison of peripheral blood CCN1 i
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and UAER among the three groups 1A%
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415 11 % CCNI1(pg/I) UAER(pg/min) Figure 2  Diagnostic efficacy of peripheral blood CCN1 for
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Figure 3  Diagnostic efficacy of peripheral blood CCN1 for

type 2 diabetic nephropathy

Figure 1 Correlation between CCN1 in peripheral blood and
UAER
2 3HELTBMBERESW
Table 2 Univariate analysis of baseline data among the three groups
sl % 51 CBIEOD AR i [EER iR & IR 1= I BR LDL [YE R
- BB ik (r+s,%) (z t5,4F) (xr+s) %0 (B%D (& +s.mmol/L) (& +s,mmHg)
EHA 215 104 111 60.41+4.87 7.5442.05 25.20+£4.51 79 85 2.8740.55 133.26£9.32
L 8 05 40 78 38 40 60.224£5.02 13.02+£3.33 26.13£4.02 29 31 2.9840.61 130.82£10.34
IR 95 5 95 41 28 15 13 59.014+4.32 16.024+4.02  25.9843.55 18 20 3.360.54 142.98410.20
X2/F {8 0.270 1.028 216.310 1.520 8.066 10.611 9.832 16.576
P1H 0.874 0.359 <20.001 0.220 0.018 0.005 <20.001 <20.001
. 3R FPG HbA;c UA TC TG HDL
445 1511 %%
(¥ £s,mmHg) (& =+s,mmol/L) (r£s,%) (& £s, pmol/L) (¥ £s,mmol/L) (& +s,mmol/L) (& =£s.mmol/L)
A 215 81.18+£6.02 10.024+3.76 8.714+1.92 287.81434.81 4.52+1.04 1.94+0.43 0.914+0.19
HER A 78 80.7045.53 11.3444.01 9.224+1.87  291.23+40.55  4.75+0.91 2.2140.36 0.89+0.15
W DRI B A 28 79.65+6.71 11.8743.00 9.5441.91 332.81432.01 5.51%1.15 2.2940.40 0.93%+0.20
X2/F {8 0.781 5.544 3.740 11.675 12.047 18.151 0.593
P& 0.459 0.004 0.025 <20.001 <20.001 <20.001 0.553
1 mmHg=0.133 kPa
25 HWERIO Logistic MIHAHT DL 2 (4 42 ) JUAGEZEA ) TCOEZ AR ) TG GEZ:

AE) R UERE =0, =D . . mILE(H=0, 2=
D s R GESAS§) FPGGEZ:AS§) \HbA, c (i

Ay
) LDL (E L4/ ) .CCN1 GE L Ar ) h {28
wHUERRERHERG(E=0, 2= NHEL
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.17 Logistic [l 13 43 #7, 45 £ B /R, 3% (OR =
1.740,95%CI :1.180~2.565) M4 s (OR=1.943,
95%CI:1.267~2.978) . & Ifil J§ (OR=1.654,95%
CI:1.310 ~2.088),FPG (OR = 2.776, 95% CI ;

1.260~6.116) . UA(OR=12.228,95% CI :1.174 ~
4.229) il CCN1 (OR = 3. 744, 95% CI: 1. 709 ~
8.200) 2 2 BUME IR B B 400 4 A A= 0 52 ) R R
(P<<0.05), L% 3,

*3 BHBIR{HGELE Logistic BIAHH

Table 3 Logistic regression analysis of early renal injury
H % [ENEES (ARl Wald X2 {4 P 1 OR 8 95%CI
9 i 0.554 0.198 7.829 0.005 1.740 1.180~2.565
e 45 & 0.664 0.218 9.277 0.002 1.943 1.267~2.978
= I AR 0.503 0.119 17.867 <<0.001 1.654 1.310~2.088
FPG 1.021 0.403 6.419 0.011 2.776 1.260~6.116
UA 0.801 0.327 6.000 0.014 2.228 1.174~4.229
CCN1 1.320 0.400 10.892 0.001 3.744 1.709~8.200
B HO —0.502 0.187 7.206 — — —
2.6 MERIGE NG Logistic BT DIk (G 4k 95%CI:1.177~2.609) Y 45 £ (OR=1.818.95%

=

) IR (B =0,J2=1) & IMLIE (K =0, &=
D) W 4s 5 (EZe ) JFPG (G Ze75 /) \HbA, ¢ (%
geAr i) UAGEZAE )  TCGELRA 5 (TG (22
A5 i) JLDL (GE A8 /) \CON1 (GE L2248 ) i [ AR
B DR A ERRE BN (=0, &= KN4 &,
1T Logistic M1H 4341, 45 R WK B (OR=1.752,

CI:1.034~3.198) . & IfiL fis COR=1.680,95% CI :
1.320~2.138) . FPG(OR=2.389,95%CI :1.519 ~
3.758) .UA(OR=1.260,95%CI :1.038~1.530) Al
CCN1(OR=3.815,95%CI :1.636~8.897) J& I JX
5 B & AR B RZ R TR (P <0, 05) . ILEE 4,

ISIA
7

x4 BERFE®EE Logistic 135347
Table 4 Logistic regression analysis of diabetic nephropathy

ESES EVEES bR Wald %% {8 P i OR fii 95%CI
i 0.561 0.203 7.637 0.006 1.752 1.177~2.609
W 45 1R 0.598 0.288 4.311 0.038 1.818 1.034~3.198
1= I g 0.519 0.123 17.804 <0.001 1.680 1.320~2.138
FPG 0.871 0.231 14.217 <0.001 2.389 1.519~3.758
UA 0.231 0.099 5.444 0.020 1.260 1.038~1.530
CCN1 1.339 0.432 9.607 0.002 3.815 1.636~8.897
g —0.603 0.209 8.324 — — —
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