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Abstract

e AIM: To evaluate the diagnostic value of serum
cyclooxygenase-2 (COX-2) and receptor for advanced
glycation end products (RAGE) for diabetic retinopathy
(DR) in type 2 diabetes mellitus (T2DM) patients.

e METHODS: From January 2022 to August 2024, 118
T2DM patients (118 eyes) with DR who visited our
department were taken as DR group, while 75 T2DM
patients (75 eyes) without DR were included as T2DM
group. Another 50 healthy adults (50 eyes) who
underwent physical checkups were included as the control
group. Enzyme-linked immunosorbent assay was applied
to detect and compare serum levels of COX-2 and RAGE.
Logistic regression was applied to explore the factors that
affected the occurrence of DR in T2DM patients. The
receiver operating characteristic (ROC) curve was applied
to evaluate the value of serum COX -2 and RAGE in
diagnosing DR in T2DM patients.

* RESULTS: For the control group and T2DM group, the
serum COX-2 and RAGE in the DR group were obviously
higher, and with the T2DM group being higher than the
control group (all P<0.05). Compared with the T2DM
group, the DR group had a longer duration of T2DM,
higher glycosylated hemoglobin and fasting blood
glucose, and a higher proportion of hypertension history
(all P<0.05). Long duration of T2DM, hypertension
history, and elevated levels of glycosylated hemoglobin,
COX-2, and RAGE were risk factors for DR in T2DM
patients (all P<0.05). The AUC of serum COX-2, RAGE,
and their combined diagnosis for DR in T2DM patients
was 0.828, 0.819, and 0.907, respectively. The combined
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diagnosis was superior to the individual detection
( Zzombination- cox-2 = 3220, P=0.001; Z_, vination- race = 2.734, P=
0.006).

¢ CONCLUSION ; Serum COX-2 and RAGE are obviously
elevated in T2DM with DR, and they have high clinical
application value for diagnosing T2DM patients with DR.
e KEYWORDS: type 2 diabetes mellitus; diabetic
retinopathy; cyclooxygenase-2 ( COX-2); receptor for
advanced glycation end products (RAGE)
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WH PRI A — A k8 UL P2 AR 2K L, 32 %2
Iy 2 RUPE IR AR (type 2 diabetes mellitus, T2DM) , 2 /5
JIT A R FR A 19 90% ) I R 995 4L 19 FC 2E ( diabetic
retinopathy , DR ) J& 3 £ DM 835 90 7 ) 3B 15 iy = 22
Y2 R o, A i EUA YT, AT ZE i 90% L E A
DR SIS AT H DR L eI Wk, R ER 4
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%4 DR ) T2DM F 3 % T 4 il B 35 18 e, 15 Bl
MITIRIZAT R G X e B S AL 2877 1) 52 1K (receptor
for advanced glycation end products, RAGE ) J&— F 2] ffy &
T 5244, HnT i it 5 22 b e AR S 1 45 B BT AR M AH O
HE I B, R HL R B R OE R R, R A -2
(eyclooxygenase—2, COX—2) J&—Fif5 T , 7E ML AL T 44
PRI BOR A I 2 1 K BTG , 2 54 AU RE . B
UESE, 18 P R0 W & S8 DR AR E RN E 2
—7 B3 T COX -2 . RAGE 7K E7E T2DM & 4= DR
HR RS W E G A B R, 3% T b, A 7 3 0 R
T2DM & /E DR B 113 COX-2 RAGE /K F-1725 4k, PEAY
HAE MG ARSI X T T2DM 83 % 4 DR 2 Wi
DA A I R 51 DR 42112
1 XA *E
1.1 338 R 2022 4F 1 H 2 2024 42 8 H T35 R%E
IR HR AR 2 Be HR IS 6 Bl it 12 /9 T2DM S 3% 193 1] 193 HR
WF5E %4, Heh T2DM % 4 DR M3 118 £ 118 HR (DR
), K& DR 1Y T2DM 3% 75 4] 75 IR (T2DM 4H) .
DR 415 63 7] 63 HE, % 55 5] 55 B}, 1% 39-73(59.04 =
12.47) % DR A8 F2 ™, T 3 41 49 41 HR | 11 484 39 4] 39
iR I3 38 451 38 HR ; T2DM 21 55 39 4l 39 IR, %z 36 14 36
IR, AEH 35-72(57.18+10.49) % ; Jy ik # Al ] T AR 252
AR 50 1 50 HR B sl A\ X REAT, 55 23 ) 23 IR, &
27 1] 27 W 4E 1S 36-72(56.93+£10.15) % . —HZ5# %
2 H B B AT ) A 25 S JE G 2 R (¥ P>0.05) , B
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AAHE, GABRHE. (1) FF A T2DM M2 Wibs "™ | 45
HIRREATZ; (2) 554 DR 2 Widn i, 45 S IR JE K
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MR 2021-05] I S 58S FZB R ES,
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1.2.1 FRlgE RAAWBEANSE, T2 55 A4
BRFEATIHG (A5 N2 B2 4R 8 0 | 1R BT & 48
B0 T2DM S FE A7 TG g I 5 o i B s AR B A I A
S EBEAMRH G RRES KN, R H 42 A3 A&
A A3 AT ASCRS: I A A 1t 21 2 P 2 I I AR % it g DY (A
JIFL T P I R L R AR AR I R AR R IR AR
JE[EEE) 5 TR S 2 h IR AEFIK AL K4 5 2 h
I ARAA

1.2.2 & COX-2 #1 RAGE K &3  #2 5% A4t
WA TR 4% 1) 2 T I VRORE AR B8 00 S U T R A T -80 C
VKEE o R PRSI G 28 5 4G 0 1L 7 COX -2 . RAGE /K-, 1%
= FS-E1471 FS-E0495,

Bt 2 4B, R FH SPSS 27.0 S8 it 4 M B, 1T
COX-2 RAGE /KPR FERIF A IES A LL x+s &
N A AT ST FEAS ¢ K 55 22 2 R BRI R
Tr 50T AL IR B FL R T LSD - A6 56 5 M 1) A 1B e
B n( %) w418 ttﬁﬁ—‘/\/z*ﬁgﬁ;Logistic [|] P AR Y 4
MrsZim T2DM H3% & 4 DR B 20 & TAERRAE il £k
(ROC) /3 IfiL 7 COX-2 . RAGE £ T2DM ## % 4 DR
LWHNE, R Z %56 i RoC M4k R, Ll P<0.05
RRERAGIHE L,
2HR
2.1 Z@HS 5& M5 COX-2 #1 RAGE Kk FEHbE =43
5% I3 COX -2, RAGE /K H % . DR 4 & 1l 7
COX-2 .RAGE /K3 B & 5 T T2DM 4 S x4, A
T2DM 41 B /KT & X IR (2 P<0.05) , L 1,
22T2DM A5 DRAEE—MAMEE T2DM 45
DR ZH AR PR A4 B A BT et 8 4 48 )5 2h IR | Il
AR = 1 R A ST S e L A R e =8
FitEE L (¥P>0.05) . 5 T2DM HEH ML, &4 DR
) T2DM 83 T2DM J BB Bk Il 21 28 11 Je =5 1 bl
T, v e s 7 L3S 2 (35 P<0.05) , L3R 2,

*1 =HEB5EME COX-2 1 RAGE K F b

(X%S,ng/mL)
2 51 % COX-2 RAGE
Xif R4 50 86.87+9.52 0.46+0.08
T2DM #H 75 120.14£12.20°  3.19+0.67°
DR 41 118 137.51£14.96™°  4.01+0.85"°
F 260.328 452.792
P <0.001 <0.001

1 "P<0.05 vs XTHRZ ;°P<0.05 vs T2DM 4,
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2.3 T2DM &% 4 DRMEIMEZRS L) T2DM B # 100

B/ EAE DR AR R (K =0,2=1),LIHEH T2DM JHfE

(SEDUARE ) B M 21 28 11 ( SEIE) 25 IS i B (SEDUAE ) | 80

RS (J=0,4=1) . 1M7F COX-2 & RAGE /K- (5

ME) N B, 450 B8, T2DM BRE R RIER A& < 60

L 5 AR ILLT 3 1 L% 0 COX -2 RAGE K- 715 &

)% T2DM 3 KA DR [ fa IR (3 P<0.05), W = L i

%£3. 4001 S H 4R VR

2.4 I 3% COX-2 71 RAGE Xf T2DM £ % % DR KI5 i I / jooxz -

MESH 17 COX-2 RAGE W T2DM # 4 % 4 DR 20 i 3 A —

9 AUC 2517 0.828 0.819, —F A LI S AUC Y i

0.907, B &t F 1L 3% COX -2 &% RAGE i B i 4 ] o k2

0 20 40 60 80 100
(Z sgir-coxn=3.220,P=0.001; Z s puce = 2.734,P = 100-45 5 (%)
0.006) , B AL W be s Wk 4,/ 1, B 1 Imi& COX-2 #1 RAGE £ T2DM H##& % 4 DR #) ROC
Bk,
#2 ToDM A5 DRAZE—MARLE
miH T2DM £H (n="75) DR #H(n=118) X/t P
MR (X Es, %) 57.18+10.49 59.04+12.47 1.073 0.285
5 (51, %) 0.036 0.850
% 39(52.0) 63(53.4)
& 36(48.0) 55(46.6)

RS H (XS kg/m?) 22.50+2.97 22.41+3.05 0.202 0.840
T2DM JF2 (X %S a) 6.94+1.23 9.08+1.70 9.440 <0.01
BN 2T B 1 (X£S,%) 8.15+2.01 9.19£2.12 3.389 0.001
Z3 1 A (X £S , mmol/LL) 8.90+1.81 9.46+1.93 2.012 0.046
)5 2 h I (XES , mmol/L) 13.57£2.79 14.25+2.81 1.643 0.102
S I B (X £, mmol/L) 4.18+0.82 4.42+0.91 1.855 0.065
Hil =g (X£S, mmol/L) 1.56+0.33 1.64+0.35 1.582 0.115
5 BN I [ B (X £S , mmol /L) 1.49+0.29 1.41£0.27 1.949 0.053
a3 R e 2 A B B (X £, mmol/LL) 2.65+1.09 2.89+1.17 1.426 0.155
L L (], % ) 28(37.3) 65(55.1) 5.787 0.016
fR LA s (6], %) 26(34.7) 53(44.9) 1.992 0.158
G S (B, %) 15(20.0) 29(24.6) 0.546 0.460
W s (1], % ) 16(21.3) 34(28.8) 1.337 0.248

% 3 Logistic EJA4>#7 &0 T2DM &% 4 DR MWEZR

AL SN B SE Wald X* P OR 95%Cl

T2DM 5 T 0.630 0.198 10.114 0.001 1.877 1.273-2.767
Wk I 2156 0.521 0.182 8.181 0.004 1.683 1.178-2.404
25 JE 1 0.461 0.239 3.714 0.054 1.585 0.992-2.532
T S 0.872 0.280 9.692 0.002 2.391 1.381-4.139
COX-2 0.586 0.167 12.295 <0.001 1.796 1.295-2.491
RAGE 0.643 0.175 13.496 <0.001 1.902 1.350-2.680

%4 IMiE COX-2 #1 RAGE £ T2DM £E % 4 DR MM ES 17

e AUC Wi (ng/mL) 95%CI UM (%) Bk (%) Youden 1844
COX-2 0.828 129.98 0.767-0.878 80.51 82.67 0.632
RAGE 0.819 3.70 0.757-0.871 82.20 72.00 0.542
ZHEBE 0.907 0.857-0.944 79.66 92.00 0.717
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S5 BEWNIE IR, E— L i3 COX -2 RAGE 7K-F-
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COX-2 /K& T T2DM B & S AR, Z2H &K
Logistic B3 43 B 45 3 W, M COX -2 KFETHE &
T2DM & & & DR A9 52 g A&, #E 0 1 7 COX-2 5
T2DM H#FH %L DR HA —EX R,

RAGE Je—Fhis B8 A, ol LUl 5 Z kg &,
WO MG S 5 A — RV BE AR, 5 DR &
A T 35 A M 0E R R BE AR G IR Y BF ST AR, RAGE
S5HER AGEs 454 )5, W & PI3K/AKT {5 5 il % , B
i S RS PN R A A A RS TR 5504 P B AR KR A
AR, R A0 0 58 P Bz 40 A %) 34 58 RN AT A% | 5 i
WO JEE PR S A I A R AR R S A ST & B, AGEs 5
RAGE %54 J5 1l 3 i3 ROCK #4215 S moesin 2 11 & 4 i
R Ak, (i 32 0457 PR B2 40 6 A M 4, A TR I PN Bz ot e, 44
T A P R SR 15 S /0 BRI R = 3 Tk R R s A I
ERERY BT RIEE E BL(HMGBI ) [7 £ & — Fil
HEMS 5 RAGE 454 19 WL/, 198 2 B HMGB1-RAGE
RIS R NF-«B, 75 5 5 M R 7 DL B B R 1 26 19
PR, S BOU L B2 RE B 405, I DR AR O 1
JERY 5 AR RS R IE AR AL, AT 5T, DR OB I T
RAGE 7K - 5% Tt &, H Logistic [l H 0 #4528 T
RAGE 7K 7t J2& T2DM (3% % /E DR B H Z 5 i [ %
eI RAGE ] B 5 Z LR RE R ELE A  IE — &R
SIME(E S S, % DR A& A RO Bk e

T2DM J5 P 19 2E 4 45 7~ £ 35 400 O i 47 4 30 4 F 15
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HE— LT BRI COX -2 . RAGE 2 K1 T2DM % %
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