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Abstract: Objective To investigate the relationship between serum Clq tumor necrosis factor-related protein 9 (CTRP9) level
and the risk of diabetic retinopathy (DR) in patients with type 2 diabetes mellitus (T2DM). Methods A total of 291 patients
with T2DM underwent fundus examination, and their serum levels of CTRPY, insulin and adiponectin were measured using
enzyme-linked immunosorbent assay. According to results of fundus examination, the patients were divided into DR group
and non-DR (NDR) group, and logistic regression was used to analyze the relationship between serum CTRP9 levels and DR in
T2DM patients. Results Compared with those in NDR group, the patients with DR showed significantly increased serum
CTRP9 level (P<0.001) and decreased serum adiponectin level (P<0.001). Pearson correlation analysis showed that in patients
with T2DM complicated by DR, serum CTRP9 levels had a significant positive correlation with DR stage (P<0.05) and a
negative correlation with serum adiponectin level (P<0.001). Multivariate logistic regression analysis showed that with the
increase of serum CTRP9 level, the risk of DR is significantly increased in patients with T2DM. Conclusion In patients with
T2DM complicated by DR, an increased serum CTRP9 level suggests a compensatory response to DR.
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Tab.1 Clinical and biochemical data of type 2 diabetic patients with and without DR

Variable NDR (n=182) DR (n=109) T value (vswvalue, i’ value) P

Gender (male/female) 112/70 50/59 6.78 0.009
Age (year) 56+16 60+13 -2.27 0.024
History of hypertension 85 (46.70%) 75 (68.81%) 13.45 <0.001
SBP (mmHg) 135.2+18.6 147.6+23.5 -4.98 <0.001
DBP (mmHg) 81.1+11.8 80.6+14.1 0.36 0.719
Duration of T2DM 6.00 (1.00-10.00) 13.00 (10.00-20.00) -6.94 <0.001
BMI (kg/m’) 26.0+3.6 25.1£3.0 2.03 0.030
HbA1C (%) 9.45 (7.80-11.12) 8.80 (7.60-11.30) -1.99 0.926
FBG (mmol/L) 8.35(7.23-9.47) 8.50 (7.30-10.40) -1.53 0.250
Insulin (nU/mL) 8.30 (7.10-9.40) 11.40 (9.80-13.80) -10.87 <0.001
HOMA-IR 3.10 (2.40-3.90) 4.30 (3.50-5.60) -7.95 <0.001
Serum urea (mmol/L) 5.28 (4.29-6.75) 6.55 (5.03-11.60) -1.79 <0.001
Ser (umol/L) 73.08 (65.02-87.21) 86.80 (73.00-129.50) -5.79 <0.001
UA (umol/L) 348.5 (304.0-431.00) 401.0 (327.0-481.0) -2.11 0.024
TG (mmol/L) 1.55 (1.05-2.59) 1.85 (0.96-2.55) 1.43 0.857
TC (mmol/L) 4.75 (3.90-5.60) 4.90 (3.90-6.27) -1.90 0.075
HDL-C (mmol/L) 0.94 (0.81-1.12) 1.01 (0.83-1.17) -1.38 0.110
LDL-C (mmol/L) 3.144+0.92 3.32+1.12 -1.48 0.139
APOA(g/L) 1.13 (0.98-1.26) 1.12 (1.01-1.28) -0.58 0.416
APOB(g/L) 0.94 (0.74-1.10) 0.94 (0.73-1.24) -0.81 0.648
CRP (mg/dL) 0.58 (0.22-1.54) 1.13 (0.58-1.99) -0.40 0.003
Adiponectin (pug/mL) 7.25 (5.95-8.68) 5.95 (5.04-6.79) 8.15 <0.001
CTRP9 (pg/mL) 122.3 (110.8-134.0) 153.5 (140.0-161.0) -12.27 <0.001

Note: T2DM: Type 2 diabetes; DR: Diabetic retinopathy; HbAlc: Glycosylated hemoglobin; FBG: Fasting blood glucose; HOMA-IR:
Homeostasis model assessment for insulin resistance; SBP: Systolic blood pressure; DBP: Diastolic blood Pressure; TC: Total

cholesterol; LDL-C: Low density lipoprotein cholesterol; HDL-C: High density lipoprotein cholesterol; TG: Triglyceride; UA: uric
acid; BMI: Body mass index; Scr: Serum creatinine; UA: uric acid; APOA: Apolipoprotein A; APOB: Apolipoprotein B; CRP: C-

reactive protein; CTRP9: C1q tumour necrosis factor-related protein 9.
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Tab.2 Correlation between serum CTRP9 concentration and clinical parameters

CTRPO Variable T2DM (n=291) DR (n=109)

r P r P
Age (years) 0.06 0.303 0.14 0.136
BMI (kg/m’) 0.25 <0.001 0.39 <0.001
Duration of T2DM 0.25 <0.001 0.07 0.422
SBP (mmHg) 0.17 0.004 0.10 0.304
DBP (mmHg) -0.02 0.792 -0.03 0.765
HbAIC (%) 0.04 0.591 -0.12 0.223
FBG (mmol/L) 0.13 0.031 0.02 0.804
Insulin (WU/mL) 0.34 <0.001 0.33 <0.001
HOMA-IR 0.32 <0.001 0.22 0.019
Serum urea (mmol/L) 0.11 0.061 0.13 0.166
Ser (umol/L) 0.13 0.027 0.16 0.095
UA (umol/L) -0.02 0.666 -0.15 0.121
TG (mmol/L) 0.06 0.289 0.07 0.479
TC (mmol/L) 0.09 0.143 -0.11 0.233
HDL-C (mmol/L) 0.16 0.007 -0.05 0.638
LDL-C (mmol/L) 0.05 0.358 -0.08 0.390
APOA (g/L) 0.13 0.027 0.01 0.970
APOB (g/L) 0.10 0.118 0.01 0.979
CP (mg/dL) 0.21 <0.001 0.39 <0.001
Adiponectin (ug/mL) -0.27 <0.001 -0.23 0.017
Stage of DR - - 0.48 <0.001

T2DM: Type 2 diabetes; DR: Diabetic retinopathy; HbAlc: Glycosylated hemoglobin; FBG: Fasting blood glucose;
HOMA-IR: Homeostasis model assessment for insulin resistance; SBP: Systolic blood pressure; DBP: Diastolic
blood Pressure; TC: Total cholesterol; LDL-C: Low density lipoprotein cholesterol; HDL-C: High density
lipoprotein cholesterol; TG: Triglyceride; UA: uric acid; BMI: Body mass index; Scr: Serum creatinine; UA: Uric
acid; APOA: Apolipoprotein A; APOB: Apolipoprotein B; CRP: C-reactive protein; CTRP9: Clq tumour necrosis

factor-related protein.
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