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Expression of CD18 on the neutrophils of patients with diabetic retinopathy
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Xi’ an NO. 4 Hospital ,Xi’ an 710004 , China

Abstract Objective Diabetic retinopathy (DR) is a severe complication of diabetes. Experimental study demonstrated
that CD18 plays an important role in the development of DR. But the relationship between DR severity and CD18 expression is
unclear. This study was to investigate the expression of CD18 on the neutrophils in patients with various stages of DR and
determine the relationship between CD18 and development of DR. Methods Level of CD18 on neutrophils was measured by
flow cytometry in 10 patients with the DR of stage 1,14 patients with DR of stages 2 — 4,14 patients with DR of stage 5 and 10
non-diabetic healthy subjects (control). Results No significant differences were found in the age and gender among the
subjects of 4 groups( P >0.05). Mean channel fluorescence (MCF) of CD18 on neutrophils from the control,stage 1, stages 2 -4
and stage 5 of DR patients was 1.36 0. 17,2.99 +1.44,3. 13 +1. 10 and 4. 11 £ 1. 62 respectively, with the highest MCF level
in the stage 5 of DR group and the least MCF level in the control group, showing a significant difference among them (P <0.01).
This trend remained even after adjusting for confounding variables. The statistical analysis indicated that this trend was only
significant in type 2 diabetic patients. Multiple linear regression against the level of CD18 MCF by stage of DR and covariates
revealed a significant and independent correlation with the stage of DR (B =0.33,P =0.01). Conclusion CDI18 is
overexpressed on neutrophils in each stage of DR in type 2 diabetic patients. The expression level of CD18 is positive associated

with stage of DR. CD18 may be a marker of the development of DR in type 2 diabetes.
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Table 1 Clinical and biochemical characteristics of
DR group and the control group

Variable Contzo! group DR stage 1 DR stage 2 ~ 4 DR stage 5 F P

N(M/T) 10(5/5) 10(6/4) 14(6/3) 14(8/6) 0.8¢« 0.83
Age( years) 48.48 1 6.94 4770+ .79 49.92¢ 2.36 Sleds 2,23 248 0.07
Bl\ﬂ(kg/ml) 20.76¢ 1.57 2170+ 1.82 20134 1.45 2221+ 136 2.09 0.15
WHR 0.85+ 0.14 0.8+ 0.09 0.91: 0.18 0.92: 0.16 145 .24
FPG{ mmol/L} 4.54+ 0.46 8.65+ 1.33 851+ 1.54 9.05: 1.76 7242 <001
SBP( mmHg) 103.10£13.75 124.80£15.48 12792+ 8.92 133.42£10.31 13.61 <0.01
DBP(mmHg) 67.70+ 5.55 80.70 + 4.66 79.57: 3.13 8.50+ 295 29.74 <001
HbAlc% 5.66+ 0.27 891+ 1.28 8.63+ 0.76 8.46+ 1.23 21.23  <0.01
Cholesterol (mg/dL)  163.10 £ 16. 67 186.60 £32. 66 192.42£20.17 196.35£21.40  4.64 0.07
HDLe{mg/dL} 45.54+ 5.37 4390+ 8.07 4,72+ 5.10 42.91£16.75  0.31 0.82
LDLe{mg/dL) 97.05£15.88 101.80 £23. 60 96.92 £18.30 105.35216.56  0.59 0.62
T6(mg/dL) 125.80 221,60 218.90 £ 64.83 246.07£75.06  234.00:50.79  9.64  <0.01
VLDLc { mg/dL} 19.90£11.25 41.68+18.04 39.64£10.12 42.91¢10.75 10.63 <001
Total WBC count §712£963 8181 £913 8363 681 80891070 1339 «<0.01

E3n XZ value

DR :diabetic retinopathy; BMI;body mass index; WHR : waist-to-hip ratio;
FPG: fasting plasma glucose; SBP: systolic blood pressure; DBP: diastolic
blood pressure; HbAlc; glycosylated hemoglobin; WBC: white blood cell;
HDLc: high-density lipoprotein; LDLc: low-density lipoprotein cholesterol;
VLDLe: very-low- density lipoprotein cholesterol ; TG : triglycerides
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Table 2 Multivariate adjusted mean CD18 MCF according
to stage of DR(x % s)

Group Crude * First adjusted®  Second adjusted®
Normal 1.36 £0.17 1.43 £0.25 1.59 £0.29
DR stage 1 2.99+1.44 2.51 £0.22 2.06 £0. 26
DR stage 2 -4 3.13x1. 10 3.36 £0. 30 3.10 £0.22
DR stage 5 4.11 £1.62 4.30 +0. 64 4.26 £0.23
P 0. 00 0.00 0. 00
Trend P value 0. 00 0.02 0.04

% ;x = SD,#.x +SE

Test of trend was performed using mean of each group as its representative
value

First adjusted variables including WHR, fasting plasma glucose, systolic
blood pressure, diastolic blood pressure, HbAlc% , TG, VLDLc and Total
WBC count;Second adjusted variables including age, BMI, cholesterol , HDLc
and LDLc

{7 5. 2% ¥ [ VA 43 B7 |8 7% CD18 MCF 1 DR /3 &
BEIEAMHRK(B =0.73,P =0.00), £ITTL M EH 2
ZIEWMEZAPRAHEDEMXALR(B=0.33,P=
0.01), B DR A4, F1 CD18 MCF A B B A R R
A5 B 4 BMI, FPG, SBP . DBP . HbAlc. fiH [& f&. LDL,
VLDL.TG.WBC i $t, L A ZE, RA
DR.FPG.SBP Al HDLc 5 CD18 MCF £ i 2 # X% ¥
(%3),
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Table 3 Parameter estimates in multiple regression analysis
with CD18 MCF as the dependent variable

Independent Univariate Multivariate
variable B P B P
DR stage 0.73 <0.01 0.33 0.01
Age 0.26 0.33 0.03 0.75
BM1 0.50 <0.01 0.01 0.92
WHR 0.22 0. 06 -0.04 0. 66
FPG 0.80 <0.01 0. 41 0.03
SBP 0.68 <0.01 0.28 0.02
DBP 0.63 <0.01 -0.04 0.77
HbAlc% 0.57 <0.01 0.01 0.97
Cholesterol 0. 44 0. 01 0.04 0.70
HDLc 0.27 0.02 0.23 0.01
LDLc 0.28 0.02 0. 15 0.15
TG 0.51 <0.01 -0.05 0. 66
VLDLc 0. 47 <0.01 0.02 0. 86
Total WBC count 0.44 0.01 -0.08 0.51

DR :diabetic retinopathy ; BMI;body mass index; WHR : waist-to-hip ratio;
FPG. fasting plasma glucose; SBP; systolic blood pressure; DBP; diastolic
blood pressure; HbAlc: glycosylated hemoglobin; WBC: white blood cell;
HDLc: high-density lipoprotein; LDLc: lowdensity lipoprotein cholesterol;

VLDLe: very-low-density lipoprotein cholesterol; TG . triglycerides
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Table 4 Clinical and biochemical characteristics of

type 1 and type 2 diabetic groups

Variables Type 1 diabetes Type 2 diabetes
n 9 29

Sex (M/F) 5/4 15/14
Ages( years) 46.88 + 2.14 50.93 + 2.31
BMI(kg/m?) 22.55+ 0.23 23.89 x 1.56
WHR 0.90 + 0.09 0.92+ 0.07
FBG( mmol/L) 8.88+ 1.26 8.70+ 0.76
SBP( mmHg) 124. 88 +14. 59 130. 44 £10. 57
DBP( mmHg) 83.88 + 3.82 81.58 + 3.43
HbAlc% 8.00+ 1.30 8.52+ 1.02
Cholesterol( mg/dl) 197. 88 £31.92 190. 62 +£21.28
HDLc( mg/dl) 44.00 + 6.16 45.34 + 6.16
LDLec(mg/dl) 105. 88 +24. 30 99.89 +18.30
Triglycerides ( mg/dl) 219. 66 +81.20 239.06 +57. 81
VLBLc(mg/dl) 39.31 £16.27 44.44 £11.21
Total WBC count 8263 +814 8510 +£751
CD18 MCF 3.46 +1.65 3.61 +1.01

BMI: body mass index; WHR: waist-to-hip ratio; FPG; fasting plasma
glucose ; SBP ; systolic blood pressure ; DBP ; diastolic blood pressure; HbAlc.
glycosylated hemoglobin WBC: white blood cell; HDLc: high-density
lipoprotein; LDLc: lowdensity lipoprotein cholesterol; VLDLc: very-low-

density lipoprotein cholesterol ; TG : triglycerides
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0.00),ZLcBIIHAH N B =0.33(P=0.01), CD18
MCF g FR % 43 B 2 [8) oM 6 1

DR EARIMRFEARAENEEHRETEREE, BB
FAAGIH . SR R 40 M AN 5 P R
MZ R BEHE DR BRI X B EMH, XEAMAE T
ERFMR MM MR AR
40 i = il 6 265 R 5 0 PR B 0 L 40 R T CDI8 BT
Fik L K CD18 A M A %7, Barouch %1
S BLR HE IR K R PRI 40 R T CD18 Rk A
0o (R A 0 P 40 35 00 3, o 4t 4 5 4
BENMENEBRFHE S, R, EL R
933 K BV P {8 T4 CD18 B 1A B 5 B A T 00 190 1 4



.66 -

MEENRE . ERIIIERE KRR N G EARER
M%® . EEAEBE /R CDIS fl ICAM-1 R F &
B, CDI18-/-F1 ICAM-1-/- /D RTEB RGBS RIS 11
TAMISAARMNBEAAREREERHE > TEE
Rishdy, [a e o3 P9 2 40 40 4 0 I 2 TR B B A R
XEBHHABERE,

EALEFHELR CDIS EDRABFIREEE
M. Rao &' IEEMMEAL T,k 8 DR B F
MR 4 CD18 /KB B F IR MR R4, BRE
XTF CD18 Fik/KFH DR I K HI Z R 8 X 2 i %k
RRE, AEMBREERBRET, ARXBHARE
% CDI8 th A B A", Rao &' & T DR ¥ K i
JFEXt HE % A A i rb o ok 40 Mg %5 1 CD11b, CD18 H1
CD62L WRE , RBE4 CEIMH T, DR BEE S RA
Z[a] CD18 /K25 F L4 3 & X i E 37 C fF,
DR B ik A1 % T CDIS /KT B % & F i B Xt
B2, Grykiel %" AR Ge 45 B BR 1 BB IR B % o
PEAL 4 MR T CDL1b A1 CD18 Rk, 150 B X gb 4
FEAERRBRETESHRER. AXERSE LR kIR
TE R AR, {53 2 SCHRIE A fitiE CD18 /KE 1 DR 43 #3
(BB FEOCHE . ASBEST & B, W8 PR 5 B & A0 A ol b M ks
MR A CDI8 K FFfi% DR Mt B & .

R AR I CD18 /KA1 DR 2 [ f 40 % 1
RS DRH#ABE XML ERE R CDIS KFEHR
o BB MR B B R RO B I AR EE R
U BT B 0 B R R 0 I RE AR I B
FZJE, B MR KR B et
Shanmugam %" % B 45 1 55 07 LR 735 B0 42 40 P B.-
EARERAMBEOREKE., A RBEH, TiL R
a7 B 3 43 T 38 J2 2 50 B I3 4 47, 3 B /8 CD18 5
FPG 2 EAH X, 45 XI5 — 3. Delamaire 251!
B RS B9 2 B AN CD18 7K FAH 6, KBS ok &
BARIR LR, RATIN R — Lo Fn g A5 R A X
HEIREE B T kg0 R H CDI8 By F ik,
0 I A

B2, AP 4R B on DR B ok 41 i % 1
CDI8 FAM KA DR A9 B —%,CDI18 Al gE#4 DR

Chin Ophthal Res, January 2009, Vol. 27 ,No. 1

REFEEEZENEN. FHBEHRER CDIS X
T B4R = AT RE R IIELRE R 8 DR R Al R AR &

223w

_—

Joussen AM, Murata T, Tsujikawa A, et al. Leukocyte mediated
endothelial cell injury and death in the diabetic retina[ J]. Am J Pathol,
2001,158: 147 ~ 152

Miyamoto K, Khosrof S, Bursell SE, et al. Prevention of leukostasis and

[

vascular leakage in streptozotocin-induced diabetic retinopathy via
intercellular adhesion molecule-1 inhibition [ J]. Proc Natl Acad Sci
USA,1999,96: 10836 - 10841

Barouch FC,Miyamoto K, Allport JR, et al. Integrin-mediated neutrophil

o)

adhesion and retinal leukostasis in diabetes[ J]. Invest Ophthalmol Vis
Sei,2000,41: 1153 - 1158
4 Rao KM, Hatchell DL, Cohen HJ, et al. Alterations in stimulus-induced
integrin expression in biood neutrophils of patients with DRP[J]. Am [
Med S¢i,1997,313: 131 - 137
Wilkinson CP,Ferris FL,3rd,Klein RE et al. Global DRP Project Group
proposed international clinical DRP and diabetic macular edema disease
severity scales[ J]. Ophthalmology,2003,110: 1677 - 1682
6 Hirayama A, Noronha-Dutra AA, Gordge MP, et al. Inhibition of
neutrophil superoxide production by uremic concentrations of guanidino
compounds[J]. ] Am Soc Nephrol,2000,11: 684 - 689
Fusman R, Rotstein R, Zeltser D, et al. The state of leukocyte

W

~

adhesiveness/aggregation in the peripheral blood of patients with type 2
diabetes and ischemic vascular disease [ J]. Acta Diabetol, 2001, 38:
43 - 49

Merimee TJ. Diabetic retinopathy:a synthesis of perspectives[ J]. N Engl
J Med,1990,322:978 - 988

Adamis AP. Is diabetic retinopathy an inflammatory disease? [J]. Br J
Ophthalmol, 2002 ,86: 363 — 365

10 Grykiel K, Zozulinska D, Kostrzewa A, et al. Evaluation of expression of

o

O

polymorphonuclear neutrophil surface receptors in patients with type 1
diabetes [ J]. Pol Arch Med Wewn,2001,105: 377 - 381

11 Ruderman NB, Williamson JR, Brownlee M. Glucose and diabetic
vascular disease[ J]. FASEB J,1992,6(11):2905 -2914

12 Park CW, Kim JH, Lee JH, et al. High glucose-induced intercellular
adhesion molecule-1 (ICAM-1) expression through an osmotic effect in
rat mesangial cells is PKC-NF-kappa B-dependent [ ] ]. Diabetologia,
2001 ,43: 1544 - 1553

13 Morigi M, Angioletti S, Imberti B, et al. Leukocyte-endothelial interaction
is augmented by high glucose concentrations and hyperglycemia in a NF-
kB-dependent fashion[ J].J Clin Invest,1998,101:1905 - 1915

14 Shanmugam N, Reddy MA, Guha M, et al. High glucose induced
expression of proinflammatory cytokine and chemokine genes in monocytic
cells[ J]. Diabetes, 2003 ,52: 1256 — 1264

15 Delamaire M, Maugendre D, Moreno M, et al. Impaired leukocyte
functions in diabetic patients[ J]. Diabet Med, 1997 ,14:29 - 34

(R4 ;2008 ~04 ~20 {4 [F:2008 -10 -10)
(FICRE - HAW X #H)

AFIRA =R
AHE A G5 B (23O (W2 B2 300) B R 3CR) (AY) (b B B2 51 SCBUAE PR (CSCD) | o [ A4 4 B 2 SCRR Ok
BB PR R R AR 45 (CBMdisc) |+ 30 4R 4y BE 2% 30 ) SOk B4 P (CMCC) o [ 3 ) & S804 1 (CIFD) | op [ 25 R 3 06 % 1
(CNKI) 488 B8 PUBCH B b)) 7 7 B M4 R 0 P ORI POl 2 L & W 4 2 P SO A R AR 55 (CEPS) — B M %
BTHREE, HEEXHEEFNEMRESF RS - REMNE. AARBEAGORE, BEEERFEH AR,

(AP RER)



