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ABSTRACT Objective: To study the changes of serum chemerin, tumor necrosis factor-a(TNF-a) and cystatin C (Cys C) levels in
patients with diabetic retinopathy (DR) and their clinical significance. Methods: 114 cases of patients with type 2 diabetes mellitus
(T2DM) were selected as the subjects. They were divided into non-DR (NDR) group (42 cases), non-proliferative DR (NPDR) group (38
cases) and proliferative DR (PDR) group (34 cases). 38 healthy subjects were selected as normal control (NC group). The clinical
examinations, biochemical indexes and serum levels of Chemerin, TNF-alpha and C ys C were recorded and compared in the four
groups. The correlation of clinical examination and biochemical indexes with hemerin, TNF-a, Cys C and the risk factors of DR in
patients were analyzed. Results: The levels of body mass index (BMI), systolic blood pressure (SBP), Glycosylated hemoglobin (HbA1c),
fasting blood glucose (FPG), insulin resistance index (HONA-IR), triglyceride (TG), total cholesterol (TC), low density lipoprotein
cholesterol (LDL-C), Chemerin, TNF-o, Cys C in NDR group, NPDR group and PDR group were higher than those in NC group.
Moreover, the levels of SBP, HbAlc, FPG, HONA-IR, serum Chemerin, TNF-a and Cys C gradually increased in the three groups (P<0.
05). Pearson correlation analysis showed that serum Chemerin,TNF-a, Cys C were positively correlated with SBP, HbAlc, FPG,
HONA-IR, TG, TC and LDL-C  (P<0.05). Chemerin, Cys C and TNF-a were also positively correlated (P<0.05). Multivariate logistic
regression analysis showed that HONA-IR, HbA lc, Chemerin, Cys C and TNF-a were independent risk factors for DR. Conclusion: High
levels of Chemerin, TNF-a and Cys C may be related to the occurrence and development of DR. The three are promoting each other.
They are independent risk factors for the occurrence and development of DR, it can be used for the early diagnosis of DR patients and the
judgment of the severity of the disease.
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ARTBE RAFET 5 ()X AR A FE AN W) 2 AR AL &3 - HEBRAR
#E: (DRE & 2 RUBHIRIG B IR B 5 I F R AE % 5 (2) G
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I DR, Jf-2: I8 S [ AR B} 27 25 A AT 1Y) DRI R 3 WAARAES, KA
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4 19 I 4FHS 45-66 %, E-1(57.98+ 8.62) % s JikFe 1-15 4F,
¥7(7.17+ 2.76 )4, NPDR 253 20 f4i], % 18 il ; 44 46-67 &,
SEH(58.31% 9.10) % ;R 1-13 4F, SF-2(7.99+ 3.05)4F, PDR
5 18 1], 2 16 ] ; 4 1% 45-65 %, V44 (56.82% 8.69) % ;9

i 1-14 45 SF35(8.324 2.98)4F . J3 A BB TT o B2 B[]
$7 38 ol e 1 1 A A R MG A TE G B(NC) 4, 53
21 5], 2z 17 5] 4548 46-65 %7, F5(57.59% 8.63)% , IUZH AT
MGRAEPER] . R ESER TR T I R, ZR ISR X
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[ (TC) K% BE IR 2 I [ B (LDL-C ), R4 hrR 4 A 3h
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(HONA-IR), />l HONA-IR = FPGx Z5 iS5 2 /22,5, (3)
I3 1 EFRIK A T4 R E KT BRI, 48 4000 v/min .0 15
min J5 , BCEIE , A7 T -80°CukAR PIRFIN . R FH X S 328 1 B
2 GRRI &M A RS E YR R R]) Kl Chemerin
TNF-a il Cys C /K-, FrA A b S0 0] & e B 124 7
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Bl TR SPSS 23.0 GEbH AR, I IRK AL AE AL AR 55
HHEORER IR Rl (xas )R TR, ZHFEAR LEIAT F
i, PR HEBCR A 435 . SR Pearson AH 5G54T Chemerin |
TNF-o fil Cys C /K F-5IG RFEFR I, RAZHEK
Logistic [A[J94347 DR MG R . KegebrifEist B R «=0.05,
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2.1 MAIGKREERENIEIRIEE

NDR 41 \NPDR #{ .PDR # f#) BMI SBP HbAlc FPG,
HONA-IR TG ,TC ,LDL-C 7K F-3)5F NC 41, H. SBP HbAlc,
FPG HONA-IR /K& (P<0.05) . IL3& 1.
2.2 MALREFKEELE

NDR £ .NPDR #{ fil PDR £ (] IfiL #; Chemerin TNF-« I
Cys C /KI5 T NC 41, BARWKEIG (P<0.05), L3 2,
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Table 1 Comparison of clinical examinations and biochemical indicators between the four groups( xzs )

LDL-C
Groups n BMlI(kg/m* SBP(mmHg) HbAlc(%) HONA-IR  TG(mmol/L) TC(mmol/L)
(mmol/L) (mmol/L)
121.63
NC group 38 23.39+ 3.09 5.29+ 0.38 5.20+ 0.24 5.09¢ 0.37 1.44¢ 0.71 4.36x 0.67 2.66% (.52
10.35
128.52+
NDR group 42 25.98+ 5.92* 8.11x 1.54* 7.66% 1.69* 7.87+ 1.07* 192+ 0.99* 5.32+ 0.80* 2.97% 0.80*
9.86*
135.08%
NPDR group 38 26.76x 5.78a . 9.77+ 1.89® 9.02+ 1.88* 842+ 1.15® 2.15% 0.78° 5.42+ 0.96* 3.09% 0.80°
14.74"
14222+ 10.66x 1021+
PDR group 34 25.81+ 6.44a 941+ 1.56™ 1.99+ 0.82° 5.88% 1.35* 3.43% 1.01°
15.14%¢ 2.05% 2481
F 2.698 12.220 12.251 55.813 11.520 5.133 5.990 5.990
P 0.048 0.000 0.000 0.000 0.000 0.002 0.001 0.001

Note: Compared with NC group, *P < 0.05; compared with NDR group, P < 0.05; compared with NPDR group, °P < 0.05.
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Table 2 Comparison of cytokine levels in four groups(xzs )

Groups n Chemerin( pg/L) TNF-a(ng/L) Cys C(mg/L)
NC group 38 2.13+ 0.58 22.19% 8.17 0.39+ 0.27
NDR group 42 3.72+ 0.43* 36.34+ 5.79* 0.72+ 0.31°

NPDR group 38 4.65+ 0.78® 39.89+ 6.55%® 0.99+ 0.38®
PDR group 34 5.99+ 1.30™ 4573+ 7.10* 1.59+ 0.42%
F 141915 78.683 80.135
P 0.000 0.000 0.000

Note: Compared with NC group, *P < 0.05; compared with NDR group, °P < 0.05; compared with NPDR group, °P < 0.05.

R 3 BERKRER NSRS EREFEBEXESH(r,P)

Table 3 Analysis of correlation between clinical examination, biochemical parameters and cytokines in patients (r,P)

Indexes SBP HbAlc FPG HONA-IR TG TC LDL-C TNF-a CysC
Chemerin  (0.340,0.017) (0.584,0.000) (0.441,0.001) (0.693,0.000) (0.248,0.039) (0.321,0.022) (0.315,0.027) (0.385,0.006) (0.417,0.002)
TNF-a  (0.308,0.015) (0.473,0.009) (0.411,0.003) (0.557,0.000) (0.204,0.038) (0.301,0.016) (0.208,0.041) (0.553,0.000)
CysC  (0.417,0.008) (0.502,0.000) (0.475,0.011) (0.318,0.016) (0.304,0.020) (0.336,0.014) (0.421,0.003)

2.4 DR YRR EE ST
DLRTS 4242 DR RS &, UL s ol it L)
s PRAG A A=Ak 4545 F1 Chemerin ,Cys C . TNF-a 2 [ 454, 5% H

Z[KN# Logistic [543 4F DR ffE R 2, 25R%E 4 R,
HONA-IR .HbAlc Chemerin.Cys C Fl TNF-a 3% DR %/ %
JEAY A ST G R 2R (P<0.05)

% 4 DR (RBREEAH
Table 4 Risk factors for DR
Variable B S.E Wald P OR 95%CI

HONA-IR 1.553 0.654 8.551 0.032 4.220 1.225-21.528
HbAlc 1.960 0.295 7.628 0.012 2.521 1.774-16.552
Chemerin 2.005 0.812 10.228 0.015 8.119 1.669-22.374
Cys C 1.235 0.885 6.382 0.022 5.099 1.105-19.241
TNF-« 1.334 0.715 7.226 0.024 4.593 1.224-16.254

3 Wi M T+ , T2DM B # ) TG TC .LDL-C /K P55 T NC 41,

T2DM S/t AR AR 19— 25 LU T = L o Ag AR i)
ZAL A PRAFAE 0 9 i A s 1, IR S 1T 2014 4E 23K
T2DM KR AN E T3k 4.22 12, B AR R B4 F I,
P15 2030 4F T2DM Kb 5.52 A2 ANBFRf R, DR 1R
S T2DM B # W EcH W RIEZ —, 2T 8RR i)
HEJRE, T DR B R 7 A B 41 il 45988 A/
I, BORBET R AEE R S AT ZE SR AYT , AT R A
PRSP AN ] S A 45145, EE RT3 1X T DR R b fa
6 N R AL AT B — B 4, HL M Bl A SR A T B, I
FH DR B4R A KM Fhnky, W47 DR (54112
Wi AT BA —ETE T8 .

AR WHF5E 45 B @R ,T2DM & % 1Y SBP . HbAlc FPG,
HONA-IR 7K V-3 5 2% T NC 20, H % DR s ir nyfin &

IR UL, T2DM H8 35 474 BMI fiig i F1IWE L i i 7K
SH I AREIR . AR 18P RAEFE T2DM I KA h R A1)
(B ey N P NG RN L A IR=R 23S U R=A 1T b
A g i M AR R 5 | M O I & E 1Y TR A A4 G Bk
R0 AHFFSE T, T2DM 3 19137 Chemerin , TNF-o #1 Cys
C /KR & 5T NC 41,  H R DR SRR B 14 ol 280 11 2 1450
FH85 (P<0.05) . BB Chemerin , TNF-o Fl Cys C ¥ 1] §£2: 5 DR
Y & A & g it A% . Chemerin A 33 [ 23 A543 IR AR S A
SR A MR BP0 B ) S 2, 412 o8 g I ) (U R RN A
WA A ok, HAA AT A T 0 A S S R R AR i
2, MR 0 2R R M S OB AR I B LAY RS i E e,
Zhang Z % \NWFFE 7R 7R , Chemerin 25 T2DM FIIL S k28
AR T RE SR S SRR O JRE S5 55 i A P,
TNF-oc ELA 38 A0 00 116530 a2 P AR 2 FIR PN 7 A o A A i
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AR A S RE, HoT RE S 2 HONA-IR AT oM s i

ZEALEGMUR A SWATE A , $5 2 Xof 400 D00 s o of a6 17 e . ke

HMUER K P, ZINER Logistic [B]15 7347 7% , HONA-IR |

HbAlc,Chemerin,Cys C #l TNF-o 45 DR k&4 & JR AT 6

W KR, i — 2P UE S I X =Fh 45 5 DR AARSCHE , $R

T DM BF IR AR, RO DTS X — 284605,

Tk I H KA AT A B 3% DR AT L H RS 12 W
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25 BTk, ImiE T Chemerin TNF-o i1 Cys C /K 5

DR B B AR RE AR QS DIAE DG, 300 DR RS AR

PUE, PRI ATk =R AR A1 0T DR SR 1 ™ F R JEE 1Y

HEARRR, B0 HTHE 5 DR MG RIAYT -
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