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[ Abstract] Objective To detect the changes of serum complement factors C3 and C4 in diabetic retinopathy
(DR) patients,and to explore their role in the occurrence and development of DR.  Methods A cases-controlled
study was carried out. Total of 195 patients with DR diagnosed in the First Affiliated Hospital of Harbin Medical
University from December 2017 to December 2018 were selected as the DR group, 150 patients with type 2 diabetes
were included as the diabetes group,and 281 simple age-related cataract or strabismus patients were collected at the
same time and served as control group. Fasting venous blood was collected and serum was isolated. The concentration
of C3 and C4 in serum was determined by immunoturbidimetry. The contents of alanine aminotransferase ( ALT) and
aspartate aminotransferase ( AST) were determined by rate method, and the contents of total cholesterol and
triglyceride were determined by enzyme method. Pearson linear correlation analysis was used to evaluate the
correlation between serum complement factors and clinical parameters. Stepwise regression analysis was used to
evaluate the influencing factors of complement factor C3 and C4 expression. This study adhered to the tenets of the
Declaration of Helsinki and was approved by the Ethical Committee Review Board of the First Affiliated Hospital of
Harbin Medical University( No. 2016-81500711).  Results The concentration of serum complement factor C3 in
the diabetes group was (1 154.0+177.4) mg/L, which was significantly higher than (1077.3+177.0) mg/L in the
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DR group and (1072.0+184.3)mg/L in the control group, the differences were statistically significant (all at P<
0.05) ;The concentration of serum complement factor C4 in the DR group was (287.5+83.5) mg/L, which was
significantly higher than (257.5+70. 1) mg/L in the diabetes group and (263.7+77.2) mg/L in the control group,
the differences were statistically significant ( all at P <0.05). The correlation analysis results showed that the
expression level of complement factor C3 was weakly positively correlated with total cholesterol and triglyceride in the
diabetes and DR groups ( diabetes group:r=0.250,P<0.05;r=0.205,P<0.05. DR group;r=0.308, P<0.01;r=
0.213, P<0.01) ;The expression level of complement factor C4 was weakly positively correlated with total cholesterol
and triglyceride in the DR group (r=0.235,P=0.002;r=0.247,P=0.001). Multiple regression analysis showed

that total cholesterol and triglyceride were the influencing factors of serum C3 and C4 expression in the DR group.

Conclusions Complement factors may participate in the pathological process of DR and serum complement factors

C3 and C4 are affected by serum total cholesterol and triglyceride in DR patients.
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Table 1 Comparison of the demography among different groups

W RWRRL  BURARE BB HbAL By VI B
7 % (mean+SD, (/% (mean+SD,  (mean#SD,  (mean=SD,  (meantSD,  (mean+SD,  (mean=SD,

LN n)* )" mmol/L) * %) " kg/m?) mmHg) * mmHg) *
Wi PR 97 21 150 52.01+10. 11 93/ 57 11.2+5.7 8.55+3. 18 8.12+1.45 27.02+4.73 132.39+19.99 74.65+14.06
DR 4 195 55.53+10.92 108/ 87 12.9£7.1° 9.28+3.92 8.29x1.41 23.53+5.84" 130.88+20. 14" 78.05+13. 45"
Xt 21 281 57.02£15.00°  149/132 - 6.32+0.89"  6.47x1.23"  26.12£4.51 138.09+20.53" 83.41x11.38"
/X% 7.592 3.228 2.398 74.520 131. 700 24.110 6.411 18. 810
P1H 0. 001 0.199 0.017 <0.001 <0.001 <0.001 0. 002 <0.001

T (7 BT 224007 KR ) SR SRR 4L L 4E, P<0.05  HbALe: B {b I 20 25 [ 5 BMI: {4 5 % 45 %5 ; DR 88 R 40 I 15255 745 (1 mmHg =

0. 133 kPa

Note: ( * : One way ANOVA;*.X* test) Compared with the diabetes group,P <0.05

retinopathy (1 mmHg=0. 133 kPa)
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HbAlc: hemoglobin A1C; BMI; body mass index; DR diabetes

ALT (AST | & JIH [ f = /E H vh ) AH OC M 53 A R W
Pearson 2 VEAH 07, SR FHIZ A5 B 1H 43 87 25 P4l A0 A
C3.C4 K F-Rsgma Rz . P<0.05 J22 A5 Lo

2 FR

2.1 BULMTE A Y48 bR B AMA R F C3.C4 Rk
L%

2 21 I AMA R €3 C4 Jo R vk B AR L 8%, 24
YA SRR L (F=11.269 .7.803,% P<0.001) .
Bl PR AL MG C3 55 2 v i B 2 = F DR 4L A0 X B4,
S A FE L (¥ P<0.001), DR 4117 C4 Jit
mEI B S TR AN B, R AR E
(¥ P<0.01)(%£2),

L ME ALT FO = Hoh Sk e, 2 R A 5
PP L (F =4.454, P =0.012; F = 12.232, P <
0.001) . #EIRHG 4 IMIE ALT 57 & % B2 9] 8 & T DR
YL BE AL, X HE 4 v = e H I R R v I KT
B RGLLFN DR 21, 22 3496 G it 8 L (34 P<0.05)
(%2),

®2 BREABEEMKSEREMEEFKF L% (mean+SD)

Table 2 Comparion of demographic and laboratory data among the three groups ( mean+SD)

L FEAR C3 c4 AST I [ ZEEH
() (mg/L) (mg/L) (U/L) (U/L) (mmol/L) (mmol/L)
Wl DR i 2 150 1154.0+177.4 257.5+70. 1 28. 15+23.24 23.32+13.48 5.15£1.05 2.31+1.65
DR 4] 195 1077.3+177.0° 287.5+83.5° 21.49+23.75° 22.18+25. 14 5.24+1.18 2.17+1. 64
popiisil 281 1072.0+184. 3" 263.7+77.2" 22.28+19. 38" 22.64=10.03 5.05+1.08 1.67+0. 89"
F A4 11.269 7. 803 0.182 1.459 12.232
P14 <0.001 <0.001 0.833 0.233 <0.001

T S RIRARAL LR, P<0. 055 5 DR 41 H %2, " P<0. 05 (M #7204, LSD-+ #436) 1 mmHg=0. 133 kPa; DR 5 5 s 0L I B 245 ; ALT . 45 i 55

S B 5 AST - 45 B0 e S iy

Note : Compared with the diabetes group,*P<0. 05 ; compared with the DR group,”P<0.05( One way ANOVA, LSD-¢ test)

diabetic retinopathy ; ALT : alanine aminotransferase ; AST ; aspartate transaminase

1 mmHg=0. 133 kPa DR:
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Figure 1 Correlation between serum C3 level and clinical parameters in the diabetes group (Pearson linear correlation analysis,n=150) A :The
serum concentration of C3 was weakly positively correlated with systolic blood pressure (r=0.181,P =0.027) B:The serum concentration of C3 was
weakly positively correlated with diastolic blood pressure (r=0.204,P=0.012) C:The serum concentration of C3 was weakly positively correlated with
total cholesterol (r=0.250,P=0.003) D:The serum concentration of C3 was weakly positively correlated with triglyceride (r=0.205,P =0.016)
(1 mmHg=0. 133 kPa)
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Figure 2 Correlation of serum C3 and C4 levels with total cholesterol and triglyceride in the DR group ( Pearson linear correlation analysis,n=195)

A :The serum concentration of C3 was weakly positively correlated with total cholesterol (r=0.308,P<0.001) B:The serum concentration of C3 was
weakly positively correlated with triglyceride (r=0.213,P=0.005) C:The serum concentration of C4 was weakly positively correlated with total cholesterol

(r=0.235,P=0.002) D:The serum concentration of C4 was weakly positively correlated with triglyceride (r=0.247,P=0.001)
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Table 2 Stepwise multivariate regression analysis of C3
and C4 levels and related factors in the DR group
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Note: ( Stepwise regression analysis)
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