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ABSTRACT Objective: To investigate the relationship between serum cellular communication network factor 1 (CCN1), CCN2 and
microvascular injury in patients with diabetic retinopathy (DR). Methods: 147 patients with type 2 diabetes mellitus (observation group)
and 75 volunteers (control group) were selected, patients with type 2 diabetes mellitus were divided into proliferative DR (PDR) group
non-PDR  (NPDR) group and normal fundus group according to the occurrence and development of DR. The levels of serum CCNI1,
CCN2 and microvascular injury indexes were detected and compared. the influencing factors of the occurrence of DR in patients with
type 2 diabetes were analyzed. Results: The levels of serum CCNI1 and CCN2 in observation group were higher than those in control
group (P<0.05). The levels of serum CCN1 and CCN2 and the proportion of circulating endothelial cells (CEC) in peripheral blood in
PDR group were higher than those in NPDR group, and the proportions of endothelial progenitor cells (EPC) and circulating progenitor
cells (CPC) were lower than those in NPDR group (P<0.05), the levels of serum CCN1 and CCN2 and the proportion of CEC in peripheral
blood in NPDR group were higher than those in normal fundus group, and the proportions of EPC and CPC were lower than those in
normal fundus group (P<0.05). Prolonged duration of type 2 diabetes, elevated glycosylated hemoglobin, elevated serum CCN1 and
CCN2 levels were independent risk factors for the occurrence of DR in patients with type 2 diabetes (P<0.05). Conclusion: The increase
of serum CCN1 and CCN2 levels are relate to the aggravation of microvascular injury in DR patients, which are independent risk factors
for the occurrence of DR in patients with type 2 diabetes.
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Table 1 Comparison of general information, microvascular injury indexes and serum CCN1 and CCN2 levels in PDR group, NPDR group and normal

fundus group [n(%), xx s, M(Pss, Prs)]

Indexes PDR group(n=31) NPDR group(n=48) Normal fundus group(n=68) x/F/H P
Gender
Male 18(58.06) 27(56.25) 38(55.88) 0.043 0.979
Female 13(41.94) 21(43.75) 30(44.12)
Age(years) 57.32+ 8.34 56.71% 10.45 54.77% 8.15 1.114 0.331
Course of type 2 diabetes
mellitus(years) 10.00(8.00, 13.00)* 7.00(6.00, 9.75)* 3.00(3.00, 4.00) 107.333 <0.001
Systolic pressure(mmHg) 129.19+ 6.88 129.35+ 8.16 128.41% 8.11 0.230 0.795
Diastolic pressure(mmHg) 87.58+ 4.06 86.90+ 4.54 86.32+ 4.56 0.880 0.417
Smoking 14(45.16) 19(39.58) 25(36.76) 0.629 0.730
Fasting blood glucose 10.06(8.98, 11.23)* 9.38(8.48, 9.83)" 8.55(7.53, 10.07) 20.280 <0.001
(mmol/L)

HbA1c(%) 9.36(8.58, 10.12)* 8.54(8.02, 9.30)* 7.75(7.31, 8.45) 42.281 <<0.001
TC(mmol/L) 5.13+ 0.39 5.11% 0.62 4.98+ 0.38 1.565 0.213
TG(mmol/L) 1.84% 0.35 1.82+ 0.33 1.72+ 0.32 1.990 0.141

HDL-C(mmol/L) 1.03%+ 0.10 1.06% 0.17 1.09% 0.13 2.083 0.128
LDL-C(mmol/L) 3.30+ 0.70*® 2.98+ 0.60* 2.74% 0.44 11.000 <0.001
EPC(%) 0.04 0.01* 0.06% 0.01* 0.07+ 0.01 95.878 <0.001
CPC(%) 0.09+ 0.03* 0.13+ 0.04* 0.17+ 0.04 49.341 <0.001
CEC(%) 0.18+ 0.03® 0.14+ 0.02* 0.07+ 0.01 409.387 <0.001
CCNI1(pg/mL) 292.43+ 101.38* 203.21%+ 71.90* 14427+ 61.63 42.219 <<0.001
CCN2(ng/mL) 2.14% 0.30® 1.83+ 0.27* 1.64+ 0.23 39.902 <0.001
Note: Compared with normal fundus group, °P<<0.05.Compared with NPDR group, *P<<0.05.
x2 2 BMERFEE L E DR FIME RN EE Logistic BAS
Table 2 Multivariate Logistic regression analysis of influencing factors of DR in patients with type 2 diabetes mellitus
Variable B SE Wald »? P OR 95%CI
Course of type 2 diabetes mellitus was prolonged 0.910 0.372 5.996 0.014 2.485 1.199~5.150
Elevated HbAlc 0.563 0.250 5.067 0.024 1.756 1.076~2.868
Elevated CCNI 0.037 0.012 9.291 0.002 1.037 1.013~1.062
Elevated CCN2 1.026 0.306 11.263 0.001 2.790 1.532~5.079
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Table 2 Comparison of anal function, growth factors(xt s)
Groups Time point AMCP(kPa) ARP(kPa) ALCT(s) EGF(pg/L) bFGF(ng/L) TGF-B(ng/L)
Before treatment  34.42+ 1.75 14.38+ 1.92 15.96x 1.87 4.64+ 0.57 23.97+ 4.24 0.79+ 0.08
Control group
1 month after
(n=45) 24.33% 2.37* 931+ 1.42% 11.34% 1.78* 5.83+ 0.68* 29.43+ 3.59% 091+ 0.11*
treatment
Before treatment 3437+ 2.10 14.52+ 2.59 16.15% 2.75 457+ 0.64 23.35+ 5.12 0.82+ 0.09
Treatment group
1 month after
(n=45) 29.19+ 2.13* 11.69 1.63* 14.26+ 1.69* 7.89% 0.56* 35.17+ 4.64* 1.17% 0.13*

treatment

Note: Compared with same group before treatment, *P<0.05.
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