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Abstract Objective To investigate the relationship between the expression of serum cartilage intermediate layer protein 1 (CilpI) and
myocardial fibrosis (MF) in patients with type 2 diabetes mellitus (T2DM). Methods A total of 106 patients with T2DM (T2DM group)
who were admitted to The First Hospital of Qinhuangdao were selected for this study,and 110 healthy individuals were entered into the
control group. The serum Cilpl and MF indexes [procollagen type Il -N-terminal peptide (PIINP), galactose lectin-3 (Gal-3), hyaluronic
acid (HA), type Tl procollagen (PCIII) ] were detected and compared between the two groups. According to the degree of MF , there were
31,25,23,and 27 patients with stage 0,1,2,and 3 disease, respectively. The levels of serum Cilpl and serum Gal-3,PIINP,PCII ,HA
were compared between patients of different stages. The Spearman method was applied to analyze the correlation between serum Cilp1 and
MF staging, while the Pearson method was applied to analyze the correlation between serum Cilpl and Gal-3, PIINP,PCIIl ,HA. We also
performed a multivariate logistic regression analysis of the influencing factors of MF 2 to 3 in patients with T2DM , and a receiver operating
characteristic (ROC) curve analysis was applied to evaluate the diagnostic efficacy of serum Cilpl level for MF 2 1o 3 in patients with
T2DM. Results The serum Cilp1 level in the T2DM group was higher than that in the control group (t = 21.758 ,P < 0.05). Furthermore,
the serum levels of Gal-3,PIINP,PCIIl ,and HA in the T2DM group were higher than those in the control group (t = 16.536-27.385, all
P <0.05),and the serum Cilp1 level in patients with T2DM positively correlated with MF staging, Gal-3, PIINP,PCIIl ,and HA (r = 0.724,
0.555,0.501,0.588,0.655,all P < 0.05). The expression level of serum CilpI was found to be an influencing factor of MF 2 to 3 in patients
with T2DM (P < 0.05). Furthermore , the ROC curve analysis showed that the area under the curve of serum Cilp1 for diagnosing MF stage
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2 to 3 in patients with T2DM was 0.914. Conclusion Serum Cilp1 levels are elevated in patients with T2DM, and Cilp1 level closely

relates to the formation of MF. This information can assist in clinical judgment of the degree of MF' in patients with T2DM.
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(myocardial fibrosis , MF) J& 20D C ) 5 29 RIS,
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diabetes mellitus, T2DM) £ 2 % A MF B A] 5 1L 35 25
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layer protein 1,Cilpl) /&2 —FECMEH , Z 5.0 01
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target of rapamycin complex 1,mTOCR1) 15 5 il #§ 42
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AN K BT (N-terminal pro-brain natriuretic peptide,
NT-proBNP) KP4 ¢, AR A e it 0 AL i
FHAOENREAR R WREY ™ . BRI T Cilpl
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HRAE SRk [8 ] i AR MEPEM T2DMZH & I MF
FREE, 12541, 2812341, 3127451 , O] (1E#) 31441
1.1.2 AR 510 2 ZLBHREAR 2 -3 (galactose lec-
tin-3, Gal-3) 6 U0 &5 0 A AN R A 4 H AR i
A FR WD) 5 1 MR AT I R L0 AK (procollagen
type Il -N-terminal peptide, PIINP)., T I 5§ 52 J5 (type
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K H Z B Rlogistic B H 43T T2DM i #2~3HHMEF
(52w PR 2 R F 32 18 BRAERRAE (receiver opera-
ting characteristics , ROC) 1£& T T X (area under the
curve, AUC) $FH1 Il 15 Cilp X T2DM £ 5 MF43 19 1)

LWE. P<0.05hERAGITHE XL,
2 SR

2.1 T2DMZH 5%F BRZH— e Bl b i
T2DMZH B B Ak i 21 25 . H il =g 2518 1
B RE [ B K T R, 2 R R SRR

Y (P<0.05), WL#1.

®1 T2DMASIREA—MARILR
Tab.1 Comparison of the general data of T2DM group and control group

Clinical data T2DM group (n = 106) Control group (n = 110) ilx’ P
Sex (male/female ) 59/47 63/47 0.057 0.811
Age (year) 58.42 +6.88 59.63 +5.82 1.397 0.164
BMI (kg/m®) 2326+2.14 22.72 +2.39 1.747 0.082
History of smoking 44 40 0.601 0.438
History of alcohol consumption 39 32 1.451 0.228
Duration of diabetes (year) 5.05+1.36 - - -
Systolic blood pressure (mmHg) 122.17 +6.12 120.55 +5.74 1.883 0.061
Diastolic blood pressure (mmHg) 75.14 + 6.57 74.02 + 6.05 1.304 0.194
Fasting blood glucose (mmol/L) 8.63 + 1.05 5.39+0.77 25.928 <0.001
Glycosylated hemoglobin (%) 9.30 +1.31 5.67 +0.82 24.505 <0.001
Low-density lipoprotein cholesterol (mmol/L) 2.39+0.58 2.26 +0.64 1.562 0.120
High-density lipoprotein cholesterol (mmol/L) 1.13+0.22 1.10+0.23 0.979 0.329
Triacylglycerol (mmol/L) 1.70 £ 0.35 1.08 £0.26 14.815 <0.001
Total cholesterol (mmol/L) 4.83+0.77 4.60 + 0.69 2.314 0.022

2.2 T2DMZH 5%F B4H Cilp 1 7K F 2 MFFE bR L8
T2DMA I Cilp 1 7KV e MFFE b7 (Gal-3 \PTINP

PCII \HA) /KX & TR, 2R A5 1% 3 X
(P <0.05) W72,

%2 T2DMAESTERA miECilp17k FREMFIERILE
Tab.2 Comparison of serum Cilp1 levels and MF indexes between T2DM group and control group

Indicator T2DM group (n = 106) Control group (n = 110) t P
Cilpl 1.82+0.33 1.09 £0.12 21.758 <0.001
Gal-3 (pg/mL) 18.73 £3.27 10.54 £ 2.06 22.108 <0.001
PIINP (ng/mL) 42.39 +7.95 26.16 £ 6.42 16.536 <0.001
PCII (ng/mL) 125.66 + 13.48 80.28 + 10.77 27.385 <0.001
HA (ng/mL) 149.52 + 15.02 102.33 + 11.54 25.949 <0.001

2.3 AN[EFEEEMFRIT2DME & 1L 1# Cilp1 /K 7 e MF
Ei N AsE

T2DMZH 1, OAME £ 3 I Cilp 1 2 Gal-3 .PTTNP
PCIT \HAZK K F1~3IMF & &, LIIMF 5 4 i
DL b6 AR B T2 MR 3 2AME AR DL 8 b

PR3, Z 5 WA 5T # 8 L (3P <0.05) W

%3,

2.4 IfLECilp KPS MFREEE 733 i AH G M
SpearmanZ M7 7% , T2DMZH B8 L1 Cilp 1 7K

S E5MEFAMYIE IEAE (r=0.724,P < 0.001)
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Tab.3 Comparison of serum Cilp1 levels and MF indexes in T2DM patients with different degrees of MF
Indicator Stage 0 (n = 31) Stage 1 (n =25) Stage 2 (n =23) Stage 3 (n =27) F P
Cilpl 1.42+0.29 1.69 £0.32" 1.94 £0.35" 2.30 £0.37"2Y 36.117 <0.001
Gal-3 (pg/mL.) 15.01 +3.06 17.47 +3.11" 20.16 +3.49"? 22.95+3.47"2Y 30.969 <0.001
PIINP (ng/mL) 33.49 +7.29 39.23 +7.78" 4576 + 843" 52.68 + 8.46" 24.745 <0.001
PCII (ng/mL) 107.46 + 12.99 11893 £13.28"  134.80 = 13.75"% 145.04 + 13.99"2"Y 42.983 <0.001
HA (ng/mL) 133.25 + 14.67 144.18 £14.93" 15530+ 15.18"% 168.20 + 15.37"2 28.238 <0.001

1)P < 0.05 vs. stage 0;2)P <0.05 vs. stage 1 ;3) P < 0.05 vs. stage 2.

2.5 M Cilp K- 5 MFFEARATOC R
Pearson73 M . 75, T2DMZH H 35 1115 Cilp 17K

SESPIINP (r=0.501,P < 0.001),Gal-3 (r=0.555,P <

0.001),PCII (r = 0.588,P < 0.001) & HA (r = 0.655,

P <0.001) K FEIEAH

2.6 T2DMHEFH2~3HAMEFR S0 A &

Z A Klogisticm 534 R W, UM Cilpl
Gal-3 .PIINP PCIT SHAN H 2% 2, LAT2DM R 5 2
R HE2~3HAME (£5=0, /Z&=1) Ny H 48 i, 17 2
Flogistic[{NH 537, 45 5 R, LT Cilp1 3 18 /K-
JET2DME #2~3 MY fE [ P R (P < 0.05) WLk
4,

*4 HHEZHlogistic@ T ITLER

Tab.4 Multivariate logistic regression analysis results

Variables of

95%CI

. B SE Wald x > OR P
interest Lower limit Upper limit

Gal-3 0.568 0.354 2.571 1.764 0.881 3.530 0.109
PIINP 0.979 0.553 3.137 2.663 0.901 7.872 0.077
pCII 1.002 0.531 3.564 2.725 0.962 7715 0.059
HA 0.493 0.302 2.670 1.638 0.906 2.961 0.102
Cilpl 0.539 0.177 9.287 1715 1212 2.426 0.002

2.7 I3 Cilp I3 T2DM B # MF2~ 31 i i2 Wil g
PAT2DM R 2 1L 3 Cilp 17K - A6 56 25 1, LAIME
IR (0~131=0, 2~3M=1) 2 HIROCH 28,
R R, MU Cilp 2 Wi T2DM 32~ 38IMEFIAUC
0.914 (95%CI :0.857~0.970),, W7 {2 1.8, 7 %
J184.00% , ¥ 514 h87.50% , 2B R R N0.715 . WIEIL

DCJ2 LIWE PR 5 7L YO JIL S 5 S A A T
O MU , FARFAE S O I AE R MF AL JULE L 9
T FECC WL RE R R IR AT R R0 Ty RS
MF/ZDCHYH 24 227 h s, I 45 Fh 20 i 2 A ] o3
PLAAEAL, U0 B v 20 i R 2 i 2T 4EAL AN BT ZE 1k
PR, 9801 T i T e a4 i i B A 2 5 Y
FYidl, N B A RT3 LA A A AR A A
T AN, JRAE SOV et AU A A T

A IS LT A 3 R v S R AR T DR
FEMEFRH K 7348 b X 15 PEAS A PRI 7 A

1.0 i
0.8 J" )

0.6

Sensitivity

0.4

0.2

0.0
0.0 0.2 0.4 0.6 0.8 1.0
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E1 miECip13iT2DMEEMF 2~3H RIS W3k
Fig.1 The diagnostic efficacy of serum Cilp1 in T2DM patients
with stage 2 and 3 MF
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KV 1 T B, L BE A MF 3 3515 17 Gal-
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T2DM i 35 MFF2 B2 25 Y1 A5G . {H.Gal-3 . PITNP . PCIIl
MHAFZW R R 2, fh =2 Al 5EME AR e Tk

Cilp I JE&—FA7AE TECM AP i3RI R 1, 75
TiEhEEER, UAZIHCIp LS g%
PR 5, WA I TR, 7E D BEH U
W BN Cilp1335, R B F 3 Bk B2 5 O WLCilp 13 35
KA R, HAEE S A0 LEE B8 A e Hh IRl R AG:
W2 10035 Cilp 17K T+ 55 o B R & WLCilp1 5T2DM
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M P AR IR . MFA 0~3 8 B I v
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(transforming growth factor-8, TGF-B) {5 514 5, BMF
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o5 I VAR B FE B o ASBIF 2T 45 R R, I Cilp 12 W
T2DM E2~38IMF ROCAYAUC H0.914, RAGE K
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MEZ3 0 R MG bR YK 2 IEARDG . CilpI P fES
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