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Abstract

e AIM. To investigate the relationship between serum
levels of oxidation and inflammatory factors in type 2
diabetic patients with retinopathy and its clinical
significance.

e METHODS. Totally 54 cases of patients with diabetic
retinopathy was selected as subjects, including 31 patients
with diabetes and non - proliferative retinopathy ( NPDR
group) and 23 patients with diabetes and proliferative
retinopathy ( PDR group). Another 30 cases of diabetes
patients without DR ( DM group) and 30 normal people
(NC group) was selected as control. The level of fasting
blood glucose (FPG), 2h postprandial blood glucose
(2hPG ), glycosylated hemoglobin ( HbAlc ), serum
malondialdehyde ( MDA ) and heme oxygenase - 1
(HO-1), tumor necrosis factor o( TNF-a) and interleukin
-6 (IL-6) and C reactive protein (CRP) was detected,
and variance test detect the difference between 4 groups,
and SNK-Q was used to multiple comparison. Pearson
correlation analysis was used to compare the correlation
between oxidation markers ( MDA and Ho-1) and the
level of inflammatory factors (TNF-«, IL-6 and CRP).
COX multivariate analysis was used to investigate the risk
and protective factors of diabetic retinopathy.

e RESULTS. The levels of FPG, 2hPG, HbAilc, MDA,
TNF-«, IL-6 and CRP in DM group, PDR group and NPDR
group were significantly higher than that in NC group ( P<
0.05), and HO-1 was lower than that in NC group ( P<
0.05). The levels of MDA, TNF-«, IL-6 and CRP in PDR

group and NPDR group were significantly higher than that
in DM group (P<0.05), and HO-1 was significantly lower
than that of DM group ( P<0.05). MDA and TNF-« in PDR
group were significantly higher than that in NPDR group
(P<0.05), and HO-1 was lower than that in NPDR group
(P<0.05). The level of MDA was positively correlated
with the level of TNF-a and CRP ( P<0.05), and the level
of HO-1 was negative correlated with the level of IL-6,
TNF-o and CRP ( P<0.05). COX multivariate analysis
showed that both MDA and TNF- o were risk factors of
retinopathy, and HO - 1 was the protective factor of
retinopathy.

* CONCLUSION': Oxidative stress is closely related to the
expression of inflammatory factors in serum of patients
with diabetes mellitus, and is an important risk factor of
DR, and related indicators can be used as markers for DR
diagnosis.
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Z58.DM 41 . PDR 4 #l NPDR 4 1y FPG .2hPG , HbAlc,
MDA \TNF-a IL-6 Fl CRP ¥ [ % & T NC 41, 2 R B S
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FETE 5 35 1E A 6 (P<0.05) ;HO-1 /K5 TNF-a  IL-6
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B DR 9 A R B 955 ZF ( diabetic retinopathy , DR) /& & 4
R £ A oA IR 8 2R a8 S 5 | MR 48 ot 22 AR AR i A5 9
A R AR TR AT S B, AW PR A rh &
TR 20% ~40% , 2 N EH I 0 7 E R, AR
a2 5 AEAE AW D BSEHT A= 1ML T WG, WTKE DR 43 kg 34 5 1
DR ( proliferative diabetic retinopathy, PDR) F14E34 55 1§ DR
(non—proliferative diabetic retinopathy, NPDR) , T 474 B
FERIR R0 R AE K 1 2 5 08 R I 1L 78 9 732 1) A
J& A0 45 I 988 3K FE [ F — o (tumor necrosis factors — o,
TNF-a) 14 Z -6 (interleukin—6,IL—6 ) Fl C JZ 1 & [
( C-reactive protein, CRP) A BT R AR IS R BN
FAEME YIS R AR AT DR B 7 kK
AT PR 7K s Wi A I 5 722 1 s e PR 3R, LA 98
Sl R TAE
1 MEFFE
1.1 3% ELZEIEREE 2015-01/2017-03 P53 W FHIL
IR 1Y 54 5] DR S5, o NPDR &35 31 5] (NPDR 41) |
PDR [ 23 {7l (PDR 41) , 73 >R FHRE LR 220k, EHK 30
{5112 S W DR 9 1L 1 TR PR PR 009 B9 55 £ 2 ( DML 4 )
130 AR 0 1E # AE(NC 20) /M % RE, Hirfr DM
NPDR Fl PDR $#1Z2Wif5 4 1999 4 F T A 2H 21 ( World
Health Organization, WHO) ¥ JR G2 Wi bR "', DR B2
WiAF 4 2003 47 FR 95 00 199 HES 95 725 [l B e AR 4 i b v
HORG IS BEK M, Hor T 39182 8 i, 11 8 13 1Al
I3 8 10 ), IV 11 49, VRS 8 i), VIR s
4 15, FivAT B I HERR G I A ™ R % B M |
SRR AR DGR B , HLAS & I A JRAG O & E . NC
2H R TORE R E I B 58 o I D REAS 2 AR
KRR, B FEAGER LR 1, WAHANFAER H&
Fe B ML, 22 TG i3 SL(P>0.05) , A Al Lot
1.2 3% R4 DM NPDR 1 PDR ZH & # A B¢ 56 1d 1
Jr A AR I, NC 2 A8 BB YR DK I, SR 4R 119 AR TR A
PUBEE R 2h J5 55 8 15000/ min, 250 20min, B 13§, 4
A 3l A Ak o A AR DU AR S I i B ( fasting plasma
glucose, FPG ) FIFH Ak Il £ 8 H ( glycosylated hemoglobin -
Alc,HbAlc) , Tt B Hhn 935 W% ot 35 ( enzyme — linked immune
sorbent assay , ELISA) ¥l TNF—a Fl IL-6 7K ; 05835 5
LA CRP 7K 5 AR B b 22 2 L €0 34 T i v 79
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/K SF- ( malondialdehyde, MDA ) ; ELISA A6 1t 21 2% /il
4 -1 (hemeoxygenase—1, HO—-1) /K, 53 Bl DM ,NPDR
il PDR 41 & & & J5 2h I A, & W & J5 2h I B
(postprandial 2h blood glucose ,2hPG) ,

Biitef oM 2R 0 SPSS17. 0 #AF kA7 5830, i
TR LR B e bR 22 (X £s) Foon; THEBROB IR E IR,
IEZS A A T 5 5EORER FH B R 3 U7 224381, Mann - whitney
BRANAG B LR IE S A T YR W BT 24 22 5, SNK—¢
TRXTL R EAT PR R HAE ) A 360 EL BT BIOPE R  e i 22
5. Pearson *E?éﬁ*ﬁX¢/§Vp0ﬁ‘$%7qu( MDA F1 HO-1 )
5 RAER T K (TNF-a IL-6 Fll CRP) HEFTHE 20 HT
COX Z N ZE /3 Hr1{E DM 40 NPDR £ H1 PDR 20 H3%5 x4l
DR R 728 1) A 5 PR 2R RN DR P PR 3R EATHR T, LA Wald £ 35
T QAR DL P<0.05 HESASGITFE X,
QKR
21 MAEEMBEMBEAMOIEAKFEWLER 45820
7~ ,DM 4 PDR 20 fil NPDR #H /Y FPG .2hPG & HbAlc ¥4
WERT NC A, EZRAGIFE L (P<0.05) ;11 DM 41 |
PDR 40 fil NPDR 4 lb#¢, 2 5 G122 E L (P>0.05,
#£2),
22 MABREFRUKEMRKERFREMLEER 570
7~ DM 41, PDR 41 Fl NPDR 21 9 MDA, TNF -« IL-6 }
CRP /K B ZEE T NC 41, HO-1 /KF B EMLT NC 4,
ERAG ¥ X (P<0.05); 1 PDR 4 Hl NPDR 4
MDA TNF-a IL-6 1 CRP &3 % T DM 41, HO-1 /KF
WBEMT DM 4, 2R A5 L (P<0.05) ; H PDR 41
MDA & TNF-o 38 T NPDR 41, HO-1 /K B E KT
NPDR 4, =5 A G4 E X (P<0.05,%3)
2.3 DR B2EF S KFEMRERFRKENBREDHT 45
R ER DR BHH MDA /K- TNF-a S CRP /K FEAEAE
B A EPE (P<0.05) ;HO-1 K F 5 TNF-a  IL-6 %
CRP 7K-FAETE 0 3 A OCPE (P<0.05,58 4)
2.4 DM BEBERFBUMERTHNERIMEPEZE CoX
ZINE a5 B8 MDA TNF—a 34 9 40 I 505 7 79 16
R R, HO-1 MBS A8 R M IR (R 5)
31t

DR 24 s fe i UL 0 S0 48 I & RE 2 — , BT BB IR
o B Rk 14 R B IR S S 550 3 R ) I 4 . A B
YA RG A G R, T & AR PG PR B AT R R
BRI T R, 3 DR kA, ENAMNEZ TR B
TN, ST SV FE DM BB UL AE e AR 1 & A v L 25 SR B
. Arita 27 B 5% @R, TNF —o 8] 38 5 8035 Rho 3% il
( Rho—kinase , ROCK) 4~ -1 b s 1 25 Sl . 38 6149 , o 1l =
DR My %& A, Shirish %™ W57 & B, A 25 $E U v 38 i
HBURAE WD BB RN TNF—a 25 508 IR 7 1Y 7K |
T 2% At v MUBPIR 25 S B A UM P R 8 . Wegner 261 & 31
RAE T IL-6 FRIB 7K 1 £85I & E & AE R
W, EZL & 5T o, IL-6 7] 52 WOl FRIp B i 1
w7 R 5 N R 0 5 RN ) e IR A 9 D) A O
Araszkiewicz 21" BF 9T R, CRP A {2 o0 bR o B 35 1A
PR R IR A 10 fEG B 4R R S I, 9 TS A i A o AR (H
AR X AR I 4 0 A TR B A B R E R R A A
W5 7R, DM B LR P9 A e B S g 480 A i, HL A4k
JE 5 S BN A AR I A8 s AR AR AR B DT B AR B
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1 NASE—RERALLE
20 51 1%k AEHE (XES %) BB/ %) JEFE(XES ,a)

NC 4 30 55.7+8.3 1.0(15/15) -
DM £ 30 54.2+9. 1 1.3(17/13) 6.7+4.5
NPDR 41 31 55.8%6.9 1.2(17/14) 11.6+4.2°
PDR # 23 57.5+8.7 1.3(13/10) 14.9+5.8°
1% 0.68 0.34 10.90
P 0.35 0.95 <0.001

H.4P<0.05 vs DM 4H

*2 MASREMBERBELMIERKFERNEER Xxs
21 5] 1% FPG( mmol/L) 2hPG(mmol/L) HbAlc(% )

NC 4 30 4.5+0.3 6.4x1.9 4.920.8
DM £ 30 8.7+0.6" 11.9+2.7° 11.4%3.5°
NPDR 41 31 8.4+0.6° 11.3+2.5° 10.9+3.0°
PDR # 23 8.9+0.7° 12.442.8° 11.6+3.4°
F 5.32 5.91 7.46

P 0.008 0.006 <0.001

3 .°P<0.05 vs NC 4,

*3 MARESUKFERRKERFKENILE xXxs
ZH 5 % MDA(pmol/L) HO-1(ng/L)  TNF-a(ng/L) IL-6(ng/L) CRP(mg/L)
NC 41 30 10.5+2.1 190.5+33.2 33.929.2 20.8+5.3 2.5+0.4
DM #H 30 15.3+3.5° 92.6+17.7* 82.4+14.6° 36.2+6.1° 4.3+0.7°
NPDR # 31 19.6+2.8%°  72.4£13.8%°  111.9221.5"° 53.5+7.5% 5.9x0.7%°
PDR 4 23 24.5+3.2%%°  49.1£12.1%%°  147.6221.8*°°  58.7x6.8"° 6.3x1.1%°
F 8. 14 10.91 11.52 8.36 7.54
P <0.001 <0.001 <0.001 <0.001 <0.001

1 :"P<0.05 vs NC 21 ;°P<0.05 vs DM 4 ;°P<0.05 »s NPDR 4,

&4 DR BESWKEFRAEREFKFEHEXES

o MDA HO-1
AHIAE R . e . b
TNF-a 0.446  <0.001  -0.573  <0.001
IL.-6 0.249  0.096 -0.348  0.022
CRP 0.380  0.015 -0.510  <0.001

o AR B, P TR AU P AE,
x5 DM EHBERKUMEREN COX SREL

IEE;; HR B SE  Wald P 7917;51@?
5] 1.120 -0.040 0.094 0.181 0.635 1.435 0.701
AR 1.028 -0.049 0.041 1.138 0.260 1.181 0.934
i 1.239 0.076 0.048 1.983 0.174 1.743 0.818
FPG 1.602 0.092 0.055 2.908 0.095 3.217 0.895
2hPG 1.842 0.108 0.050 3.130 0.082 2.883 0.861
HbAle 1.579 0.068 0.046 2.195 0.147 2.774 0.710
MDA 2.184 0.153 0.061 5.532 0.026 2.918 1.175
HO-1 0.561 0.190 0.075 6.941 0.009 0.843 0.349
TNF-o 1.821 0.127 0.058 4.264 0.037 2.723 1.038
IL-6 1.607 0.112 0.068 3.104 0.083 2.336 0.910
CRP 1.753 0.084 0.060 2.570 0.102 1.824 0.877

L HR FR BRI L s P Rm WU P AE ; B 27m [BIH B8 SE F#oR
EYEEY-¢7iinE

Domingueti 28" 338 W7 |, 57252 A0 15 INURIR 25 A UL 2
FR N S0 TR 14 A T Bt T DA AR Ak I T
4z s Aghadavod 25 HRIE $5 HY | S84k IS 3R 48 A IR 1 7 A
RSB A A A A, R 1 v I 5 G A 2 P R
Fg SR A4 A T g S 8, S SO Ak A E Ak i &
Az PRI AE R R P 18 77 A R RE 98 0 [ 10 388 b ]
DLl R R0 7 A R IE B R A5, A R DR R
BIEB AT ,  BUM A I R E 0 LA, T Lk
5, AR DR B AR P9 AL 0K J =5 90 7 1Y
IR MEREA T THR5T

AHESE KB, DR FR 3 I8 /K 7 FOBE AL I 210 28 (48
DM 00 8 3 T B 3E KA N 7K - B 3 E
A RIS it 7S 18 AS B s R £8 35 Bl A AR 1 L, T
L3 SAE PR 77K S 7T 458 B b Sz e FB 3 2 705 A7 7 L A 9
A RN TR ANE BN R AL A o A8 A A R
PDR J& NPDR & J&& i J5 1, # Eb. NPDR, FH £ £ S 91 25 i
5 1AL A 32 B i 2 fof 400 P9 sl 400 258 2 a4 AR 4 B A
AP R A DI, 5| 35S 0 i, 3 80™ EW T R
SR ST AR JE O S R A T B, (R &
L, PDR 3 CRP M 1L-6 /K5 NPDR B EM L LG
22252 (P>0.05) , $E7R 20 P15 T A0 10 45 9 28 A B AN
RAE, FRAD B M TP A L+ MDA Fil HO-1 47 T
K, MDA 2 IR i S8k fe B B 7= 2 — |, A S LA
FALACEIFRE Y T HO—1 W& AL Py 5 2 1 Hi A
et ARWEITLAE S 7 PDR R MDA (035 B %5
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