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HE

B &Y PRI MG T 07 S 8 1 2(SESN2) | Uegf F1Bmpl -
RAERK A FEEM A 5 HEH-1(SCUBE-1) KIEAE
1 3(PTX3) KT 58 PR P B B K i ( DME ) B8 359 1
BTG B A O

FiE RTIETERFSE . YA 2023 4E 1 H &= 2024 4E 10 A T
B2 DME B3, o5 s B[R B 5012 19 B 4l 2 7 JR
9 (T2DM ) K& 2 RS fd FE 2 . SR ELISA ¥ 45 I 1l 7%
ft SESN2 SCUBE-1.PTX3 /K., Z-#Hr 50 DME £ 7
JEARRMHEE,

SR ARSI A DME B3 114 4] 114 1R (R o gl
AR SR SR i U 1 B IR AL, b 58 72 ), %
42 5] SEXAES 56.94+7.38 %), T2DM i3 114 %l (5 65
i, 2 49 5], - YI4E S 56.18+7.22 %) FAA @ 114
(B 77 B, % 37 B, T FE 56.33£7.26 %), TR VI
i, DME 41 #1 T2DM 4 FPG .HbAlc /K F¥ B & T
R4 (¥ P<0.05) . fiFE4H . T2DM 4 . DME 41 IfiL 75
SESN2 JK AR A, SCUBE~1 . PTX3 7K AR R T 5 ( #
P<0.05) . MRIE I EARLK DME BE 0 MR 23
B (5 14 1, L 9 ], P44 55.81+7.52 %) (HEE4 54
B ( 55 35 1, 2 19 6], -34S 56.97+7.35 %) FIE B4
374055 23 ], % 14 B, P344I 57.6027.41 %) . BHEE
bR A OB AL MV P SESN2 UK P 4K IR BRI,
SCUBE-1.PTX3 ,CST KFAK K T+ (¥ P<0.05) , ILE
o SESN2 /K °F 5 DME ™ & & ., CST & i # 3¢,
SCUBE-1.PTX3 /KF5 DME ™5 4 &  CST #J 5 1E A&
(¥ P<0.001), 114 ] DME H3& W5 K440 81 ],
JE AR 33 B, BiG A K4 IMTE SESN2 /K Pk T 7
J& BAF4] ,SCUBE-1,PTX3 /K- F WiE K441 (¥ P<
0.05) . I 7E H KK - SESN2 | 55 7K F SCUBE-1 57k F-
PTX3 &5 DME B35 Wi A R (¥ P<0.05) , i
i 1 SESN2 SCUBE-1 PTX3 /K FEEA T DME H % 1
JEAR [ AUC (0.916) ¥ & T & 1 Hph 0l (0.780,
0.782.0.783, 3] P<0.05) ,

#5118 . DME 5 & Il i5 T SESN2 7K [4&{%, SCUBE-1 . PTX3
KT, =FH ARG B G AU AR OC, BRGR
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Abstract

e AIM. To investigate the correlation between serum
Sestrin 2 ( SESN2), signal peptide, CUB and EGF - like
domain - containing protein 1 ( SCUBE - 1), and
longpentraxin 3 (PTX3) levels, with disease severity and
prognosis in patients with diabetes macular edema
(DME).

¢ METHODS ; Prospective study. The study included DME
patients who were treated at the hospital between January
2023 and October 2024, as well as patients with type 2
diabetes mellitus (T2DM) and healthy individuals who
underwent physical examinations during the same period.
Serum levels of SESN2, SCUBE - 1, and PTX3 were
measured using the ELISA method. Factors influencing
poor prognosis in DME patients were analyzed.

¢ RESULTS; This study included a total of 114 eye from 114
DME patients, For unilateral disease, the affected eye was
enrolled; for bilateral disease, the more severely affected
eye was selected for enrollment. (72 men and 42 women,
with a mean age of 56.94+7.38 y), 114 T2DM patients (65
men, 49 women, mean age 56.18+7.22 y), and 114
healthy individuals (77 men, 37 women, mean age 56.33+
7.26 y). There were no cases of loss to follow-up. FPG
and HbA1c levels in the DME and T2DM groups were
significantly higher than those in the healthy group (all P<
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0.05). Serum SESN2 levels decreased progressively from
the healthy group to the T2DM group to the DME group,
while SCUBE-1 and PTX3 levels increased progressively
(all P<0.05). DME patients were classified by disease
severity into a mild group of 23 cases (14 men, 9 women,
mean age 55.81+7.52 y), a moderate group 54 cases (35
males, 19 females, mean age 56.97+7.35y), and a severe
group 37 cases (23 males, 14 females, mean age 57.60+
7.41 y). Serum SESN2 levels decreased progressively
from the mild to the moderate and to the severe group,
while SCUBE - 1, PTX3, and CST levels increased
progressively (all P<0.05). Serum SESN2 levels were
negatively correlated with DME severity and CST,
whereas SCUBE - 1 and PTX3 levels were positively
correlated with both DME severity and CST (all P<0.001).
Among the 114 DME patients, 81 were in the favorable
prognosis group and 33 were in the unfavorable prognosis
group. In the poor prognosis group, serum SESN2 levels
were lower than those in the favorable prognosis group,
while SCUBE-1 and PTX3 levels were higher (all P<0.05).
Low serum SESN2 levels, high SCUBE-1 levels, and high
PTX3 levels were factors associated with poor prognosis
in DME patients (all P<0.05). The AUC (0.916) for the
combined prediction of poor prognosis in DME patients
using serum SESN2, SCUBE -1, and PTX3 levels was
higher than that for each marker individually (0. 780,
0.782, and 0.783, respectively, all P<0.05).

¢ CONCLUSION :Serum SESN2 levels are reduced in DME
patients, while SCUBE-1 and PTX3 levels are elevated.
Changes in these three markers are associated with
disease severity and prognosis, and the combined
detection has high predictive value for poor patient
outcomes.

¢ KEYWORDS ; diabetes macular edema(DME) ; Sestrin 2
(SESN2) ; signal peptide, CUB and EGF - like domain -
containing protein - 1 ( SCUBE - 1); longpentraxin 3
(PTX3) ; medical condition; prognosis
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B PR XF O M IR B S50 /F 22 48 B 1 ™ L
i PR P #E B UK i ( diabetes macular edema, DME ) 1 h 3
FERYBE IR I B IE 2 — , & T BB AR E PR R B T ek
BIEE RN Bl A BB IR &R R4 T DME
SRR H 2R GO, 25 HE 0 AR T i i AR S R YT A R DT
wHH, BT, IGR L ITAL DME S5 15 35 22 AR 45 40 R i )5
i BEBEK P AT 2S5 AR AR H 7 R T SR, i
Tk A TH R DME & A5 & J o A5 v i o 38 2E AR 4B %)
DME 35 (1) 15t e DA s ftil 3 4ok, SR AT 5E Y
AR T DME 316 PEAG B 75 R 2 s i 5 #4
Moo BLEE I 2 (sestrin 2, SESN2) /F hy— R 75 5
A v U A, x an AR b A A R E
WS W FEWE PR SIS0 A8 T, A 45 W DR 5 o FH OB
PRI AL ™ B 955 22 ( diabetic retinopathy, DR) , B % Ifil i

SESN2 /K- 57 B A% , SESN2/ AMPK {5 5 i % 41 1 & Ht
FALRE S T RE AR FE TS MPE T M ALH T, Uegf
Al Bmpl - & B A= A 7 45 1 3062 % 2R H - 1 (signal
peptide, CUB and EGF-like domain—containing protein—1,
SCUBE-1) 5 Ifil 48 A= BUFR L A8 PN 12 240 i ) fig %% VD AR OC , i
TR, SCUBE-1 &Ik I 8175 5 400 19X JE 1ff 485 A ok 0 38 3
PESE N, 3R S B0 DR SCH BEALE T, K IE AR R
= 3 ( pentraxin 3,PTX3) & —M R IEFr &%), DR .DME H
FAL T PE R AR, PTX3 X 90 e I 1 I 19 78 FH ] B
JEF B DR, DME 19 £ 2 I A 8F 5% 43 B 1 h
SESN2 SCUBE-1,PTX3 /K-F- 5 DME i # 5 i & s 1
AHOGPE B FEAZ 40 DME I PRAE A8 B AR Wpbr i, ik

FHE AL B
1 XK FiE
1.1 X% FiEMEAIZE, HEL 2023 4E 1 H & 2024 4F 10

AT RBEZ 1 DME 835, 9 ABRUE: (1) 54 Ik KX
DME BZIIARUE"™ ; (2) 3697 MM E BLAF 5 (3) 1If R % K
SERE; (4) IR =18 B HEBRARYE. (1) BRAE 3325 Ok |
TFARIGIT 5 (2) B IFFEOCIR | B 45 15 48 45 HAB IR R
W53 (3) A IO | G A o S50 i I 0 5 (4) A T
MIIRESEH 5 (5) A 4 08 AH 5 1 B B A 1 400 o 58 J3t
S LA AR O S5 5 (6) B A R L D TR B A AR
SERLIZ RO B4l 2 AU JR IS (type 2 diabetes mellitus, T2DM )
B AT A R E 2 OB R B A 46 R (2020 AF ) ) R
T2DM 2 WikRifE"" s 40 A B HEBRFRER] DME 21, [5] B HERR
FEAR] B PRI I K AE Sz DME , 55 36 BRUR) ) T A B AR 4G s
HEAT R RRE AR AGE 1) MAAS {25 . AN KRR . (1) IRAS AR 2 |
IR T RE | 23 8 IR OB AL 1l 21 2 1 S TR AR 38 I
5 (2) JORE IR S B G 5 5 (3) JCHREBEI 58 5 (4) 4F
#%=18 %, HEBRbRE. (1) GHAEM 2R HE; (2) A
IR FARBAM 55 (3) SRR B FLI ok, ARBF 5T LIS
BE oA AS H R iV (3165 :2022-K-099) , I f 2 54 1
S BAMEREAS

1.2 A%k

121 BASHERE KEFEAETRE AN n=( %)
2xpx(1-p) , Htp Z_,=1.96,p BL 5.47% ( 43k DME 9%
KR 5.47%") S(RVFIRE) N 0.05, 1 EH n~80, %
F& 20% T4 3R, /AT 100 FIREAS

122 GFRERIE  WE DME B T2DM 5% M d
AR B AR MRS AR 45 2 (body mass index, BMI) |
T2DM Ji% #2 | &5 Il Fe | & 0l A | 25 B2 I B ( fasting plasma
glucose , FPG) | Ak o 21 75 1 ( glycated hemoglobin Alc,
HbAlc)

1.2.3 ;& SESN2 #1 SCUBE-1 & PTX3 7k FE #& il
KA S 58 AN G R RS EF K0 5 mlL, ¥ & 5
[ J5 B0, BSOS HCN 3 500 r/min (15 em 10 min, B0 5
I , A ELISA 3270 €046 I 1 7 Hh SESN2 . SCUBE-1 |
PTX3 /K,

1.2.4 DME BEi&r /7% DME B FH L2 o m ik &
TREAPITEST, B 1K, LAY 3 mo”, IBITHITE R A
Rl — 5 06 1% ' 2% A0 + Wi 2 F1 3 ( spectral domain OCT,
SD-OCT) B &% IR #EAT 14, il Ml — AL 2856 F & 4
UM 22 0 & 3 K A S AL W R B (central subfield
thickness , CST) , BCEH41{H .
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FERCH Wi bR o 3R 97 5 RIS CST WA R2 = (3R 9T
T =I697 )5 ) ZIRTT HT X 100% ¥EAS U5, WD B FE = 10% K
UG B4, WD R <10% A TiE A R 4™,

Geit g oM Ad ] SPSS 27.0 PEAT RGBT, R
RHEH xts FoR, AL B L BAT I ST AR A ¢ A 56, — 4[|
IWEAT IR R Iy 22k 00, i — 2L P LA AT SNK—q K55 5
TR R n (%), 17 XK 55 A0 56 M 4 B ok
Spearman/Pearson AT ,;&Hﬂ Logistic [] 19 43 #7 52 ) DME
BEWE A KRB E; s 0 E R H ROC 27, R H
DeLong #6595 LA A8 b SRS TN ) AUC Z A 9 25 5%
Ph P<0.05 FREFAGIHE XL,
2R
21 ZHES5E—REMIER ARG A DME B H
114 1) ( BAHR FRs 40 A SRR | XUHIR S 398 BUIR 175 4 IR A
4) ,T2DM B 114 I RAR R EEH 114 6 114 0], Tk
Vi, S 5E MW R BMI e, 22 R Eg T
FEX(P>0.05), HA A ttE, DME 415 T2DM 41 7F
T2DM R FE 1L | & LG FPG  HbAle J7 T HL S, 25 5+
WG 23 X (P>0.05), DME 4 fl T2DM 4 FPG .,
HbAlc K-35 1 25 i TR AL, 22 A Gt 228 L (P<
0.05), W31,
22 =5 5% M5+ SESN2 #1 SCUBE-1 & PTX3 7k
FEE =4S 5F MG SESN2 F1 SCUBE-1 K& PTX3
IR A 22 T A Giit 243 L(P<0.001) , F— L P 1L
AR 2,
23R ETEE DME 2E—MAMLE WK EMEIR
5 0 DX S5 25 15 PRA2 T 46 3 (2022 45 ) )™ I OCT H # 2
K DME B8 He i 1 ™ AR B o0 M R A (B BE X )
FRAHE K fi ) 23 151 23 HR | R 26 (B B IX 3R T8 1 K i ) 54 451
54 MR FIVER B 20 (B B IX 5 i M K i Rk AR kAR ) 37 451 37
IR, =4 PR AEHY  BMI.T2DM 5 42 &5 L | 5 i
g .FPG HbAlc tbi, 2R LG I1TH#E L (P>0.05),
W23,

2.4 A"E* & DME £& M & SESN2 1 SCUBE-1 &
PTX3 7k FLb#  A[FFEE DME £ 34 I o SESN2 Fi
SCUBE-1 J PTX3 KV I Z R A ST FE L (P<
0.001) , #E—L P LA AE R IL %K 4,

25 HFEMSM M SESN2 /KF5 DME %5 F2 )% |
CST 4 1AH %, SCUBE-1 . PTX3 /K F- 5 DME ™5 F ¥ |
CST Y5 IF A5 (P<0.001) , WL 5,

2.6 %) DME B2EMEMNEEZEST  9IA 114 ] DME
BET WG R4 81 4 81 HR, Filj5 A R 41 33 1 33 R,
PR AT AF % PR ] BMI, T2DM 9 F2 | i I s | /=3 0l A
FPG HbAlc CST Hi 25 ¥ G iF 24 & L (P>0.05)
WG A B4 3 SESN2 JK - R T il 5 R &4,
SCUBE-1.PTX3 /K- T Wi i B4, 2 589G il
B (P<0.001), K6,

2.7 &0 DME B EW/SH Logistic EIFH#H #FE 6
ZRA G FE IR E R A AR 8 DL LA S A
Logistic [A1 543 M A Y | I LLE A 1] 1iij 725 0 12 52 0 DME
BETEMHR(FERF=0FEAR=1),45 %%
7R L3 FP SESN2 i 7K 3 . SCUBE -1 &5 /K 3F . PTX3 /K
SEH R DME B & B AR EE (P<0.05), I
*17,

2.8 Mm% H SESN2 1 SCUBE-1 & PTX3 7k F % DME
BEBMBERARMTMMNE KM Logistic [71IH 53 #7744 2 1fil
7t SESN2 SCUBE-1 ,PTX3 /K FBE4&PEAL DME H % i
JEAN K BB AL 550 Z=-1.181XSESN2 +1.435 %
SCUBE-1+1.388xPTX3-6.666, Ll DME 3 i J5 ki N
RELR(WERIF=0FF AR =1), L&+ SESN2,
SCUBE-1,PTX3 7K - J¢ 5 A 7l g 5 4y K6 56 A8 2 . ROC
£k 24 7, I3 T SESN2 . SCUBE -1, PTX3 7K F-Fa
i DME H 2 il J5 A B ) AUC 43 %) 4 0.780.,0.782
0.783 , B4 UM #l 5 A K ) AUC 4 0.916, DeLong 5 %
WoR, BCA W AUC B E R T AT — BT 3E AR
(Zysspona =3.384,P=0.001;5Z iy = 3.108,P=0.002;
Zgeroms =3.069,P=0.002) , WL 8 FI&I 1,

x1 ZHSEE—MABMLER
" P, %) RIS BMI T2DM i EmE & FPG HbAlc
ol %k _ _ _ _ _
3 7 (X£s, %) (X£S kg/m?) (Xxs,a) (B1,%) (B],%) (x£s,mmol/L) (X£s, %)
DME 41 114 72(63.2) 42(36.8) 56.94+7.38 23.42+2.55  12.7222.91 41(36.0) 23(20.2) 8.21+1.15°  7.69+0.96"
T2DM 20 114 65(57.0) 49(43.0) 56.18+7.22 23.49+2.60  12.41x2.85 38(33.3) 20(17.5) 8.09+1.18"  7.58+0.92°
e 114 77(67.5) 37(32.5) 56.33£7.26  23.57+2.64 5.16+1.12  5.23+0.88
X/F/1 2.722 0.348 0.095 0.813 0.174  0.258 257.074 259.76
P 0.256 0.706 0.909 0.417 0.676  0.612 <0.001 <0.001
- A RRAUA G SRR 5* P<0.05 os fHEFRAL
*x2 =#Hs5FMmiFE+H SESN2 F1 SCUBE-1 E PTX3 7k E L& (X%S,ng/mL)
il 1%k SESN2 SCUBE-1 PTX3
DME 4 114 3.300.50" 24.65+4.98" 11.72+2.52%¢
T2DM £ 114 3.75+0.53" 20.83+4.72° 9.78+2.44°
faHE2H 114 4.12+0.54 16.92+4.55 8.16+2.36
F 70.119 75.376 60.789
P <0.001 <0.001 <0.001

AL AR B 3 5 P<0.05 vs {4 ;°P<0.05 vs T2DM 41,
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#®3 A FEE DME B2&—ERIER
on 1% PESN (), %) ) ARy ) BMI T2_DM W BIE EiE i FPG _HbAlc
- (IR%0) 5 'y (X£s, %) (X£s kg/m’) (Xxs,a) (F1,%) (B],%) (x£s,mmol/L) (X£S,%)
BRAEFH 23(23) 14(60.9) 9(39.1) 55.81+£7.52 23.15+2.48  11.99+2.73 8(34.8) 4(17.4)  8.03+1.08 7.52+0.88
hFZH 54(54) 35(64.8) 19(35.2) 56.97+£7.35 23.46+2.52  12.71+2.88 19(35.2) 10(18.5)  8.19+1.12 7.68+0.94
WAFH  37(37) 23(62.2) 14(37.8) 57.60+7.41 23.53x2.60  13.19+2.95 14(37.8) 9(24.3)  8.35x1.21 7.81+0.99
X/F 0.131 0.415 0.172 1.237 0.085 0.598 0.572 0.673
P 0.936 0.661 0.843 0.294 0.959 0.741 0.566 0.512
R R A D R X Ry R K ek 5 v B 20 S BB DX R T K b 5 T R 2 Ry BB X BRI K e PR R R AR
*x4 AEFRE DME £2E1miEH SESN2 1 SCUBE-1 & PTX3 7K EEL % x*s
I3 %5 (IR%N) SESN2(ng/mL) SCUBE-1(ng/mL) PTX3(ng/mL) CST( pum)
R 23(23) 3.82+0.64 19.73+4.46 9.62+2.49 429.46+53.22
LRiEl 54(54) 3.35£0.62" 24.29+4.77" 11.46+2.52* 473.85+58.16"
BN 37(37) 2.91+0.55"¢ 28.24+5.21"¢ 13.41+2.67"¢ 526.31+63.88"¢
F 16.511 22.037 16.032 19.961
P <0.001 <0.001 <0.001 <0.001
TR AR BB X R R K B 5 o B 2 S B DX R K P 5 R 2 R B B DX R TR M K B AR B R AR 0 P<0.05 ws FRBEA 5 P<0.05 ws
R,
x5 HEEXMEDWHER
o SESN2 SCUBE-1 PTX3
tatr r./r P r./r P r./r P
DME ™ & 2 ¥ -0.451 <0.001 0.468 <0.001 0.449 <0.001
CST -0.436 <0.001 0.455 <0.001 0.428 <0.001
%6 #IuDME BEMEHERELSH
Ei=L7n WG R4 (n=81) BEARRY (n=33) X2/t P
P (B, %) 5 53(65.4) 19(57.6) 0.622 0.43
58 28(34.6) 14(42.4)
AERE (XES %) 56.44+7.28 58.18+7.63 1.141 0.256
BMI(X#£S,kg/m”) 23.49+2.57 23.25+2.51 0.455 0.650
T2DM JEFL (X £S ,a) 12.53+2.84 13.18+2.97 1.094 0.276
R ML (], % ) 27(33.3) 14(42.4) 0.841 0.359
e A (11, %) 16(19.8) 7(21.2) 0.031 0.860
FPG(X %S ,mmol/L) 8.16+1.12 8.33+1.19 0.722 0.472
HbAlc(X+S,%) 7.62+0.94 7.85+1.03 1.152 0.252
SESN2(X %S, ng/mL) 3.55+0.52 2.67+0.44 8.549 <0.001
SCUBE-1(X=%S ng/mL) 22.19+4.53 30.68+6.07 8.192 <0.001
PTX3(X#£S,ng/mL) 10.53+2.28 14.65+3.12 7.828 <0.001
CST(X£S ,um) 475.08+58.47 498.71+65.39 1.890 0.06
%7 0n DME EE W8 Logistic [EI3 4547
R 95%CI
H&R 8 SE Wald X P OR T I
SESN2 -1.181 0.416 8.058 0.005 0.307 0.136 0.694
SCUBE-1 1.435 0.385 13.890 <0.001 4.199 1.974 8.930
PTX3 1.388 0.422 10.819 0.001 4.007 1.752 9.163
BB -6.666 2.006 11.043 <0.001
* 8 IMiEr SESN2 1 SCUBE-1 K& PTX3 7k EXf DME £E WG B BTN M{E
&b AUC HWi{H (ng/mL) 95%CI REPE (%) RS (%) Youden #5351
SESN2 0.780 3.235 0.689-0.870 72.73 72.84 0.456
SCUBE-1 0.782 28.508 0.697-0.867 75.76 74.07 0.498
PTX3 0.783 11.888 0.692-0.875 72.73 74.07 0.468
s 0.916 0.860-0.972 93.94 71.60 0.655
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100-45 5 (%)
1 IMmiEFd SESN2 1 SCUBE-1 & PTX3 7k Efil DME £
HEFHET R ROC Bk,

3itit

ARITJE T, DME &4 PRI 3 B 1) )™ 2 1M 45 51 473, DME
F) I AL 19 A 56 4 BH A 385 30 DA A 2 e i TR JRE | AR E
AL S 2o R 2 S O T I 1 3 M R | 1, — R
oA J5 5 B A, T B R B 5 | e B R TR RN K e
YL M Bz A= K A F (vascular endothelial growth factor,
VEGF) 25423477 DME iy — 287 58, 75 00 2 10 5 LA BTG 1k
AT, S FBAE X 2590 1 S i A B, 68 309% 5 7
TES 2 K BT VEGF 254 J5 154748 DME'™ | [H it & F
DME (/)95 BEA: B 27 538 0] $EAl DME 55 17 F1 1500 28 35
J&i B A BRSSP AS e R — T SR W

AWFFE 45 B B s, DME 41 f1 T2DM 41 22 & 19 FPG
HbAlc /K34 58 2 5 T 4@ B4, i DME 415 T2DM 42
) 22 S TCGE T2 T S, AFBR IRovs FA 1 A R AR A
7 IMUORE 2 DME 946 3l R 2%, JHGH ) 0 2 oo B i 5 50
JE A 5 P2t AGEs A B 1G NF-«B, -1 VEGF 3
i A 2 5 i A AL R R AR T R A
78 DME 415 T2DM 4 b4z il /K F AL, /2 DME 412
H B BT K i S5 L D) S A e B, B A Bk I A1, 1A )
JEME R i B A AR 3 R 2 AT RE L[R2 9 DME (1) &
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