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Abstract

Diabetic retinopathy (DR) is a major microvascular complication of diabetes, with chronic inflam-
mation and cell apoptosis playing key roles in its pathogenesis. Vitamin C has antioxidant and anti-
inflammatory properties, and may help alleviate retinal damage associated with DR. However, its
protective effects in DR animal models are still unclear. In this study, a STZ-induced diabetic mouse
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model was used to examine the impact of vitamin C intervention on retinal tissue structure and in-
flammatory cytokine expression. The results showed that vitamin C significantly reduced the ex-
pression levels of TNF-a, IL-1p, IL-6, and MCP-1, alleviating inflammation, while inhibiting retinal
neuronal cell apoptosis and improving retinal thickness. The study suggests that vitamin C may ex-
ert protective effects on DR through anti-inflammatory and anti-apoptotic mechanisms, providing
experimental support for its use as an adjunctive therapy.
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1. 518

B R 9 40 194 15275 72 (Diabetic Retinopathy, DR)»& % K7 (Diabetes Mellitus, DM) 1) 3= 22 AR &8 H & GE, Tl
TH% 2050 4F, DM EE¥iEIT 13.1 12, HAA=/2rz —HRp EE TG DR BIBM[1] [2]. 121 25E 2
TN PR AL B AL 2 FE IR G R 3R, AH DA 1 E DM B3 KSR Y rh SR G R, 3t BRI B I
DI Re P fg A 22 o493 [3] o FI AL JI5E 98 E /& DR TR ok 8E . H AT, DR 3= ER YT 5 ik A HE A0 I I
JetEE. Bt VEGF 291 B2 i SR [ R Ry, (HIXEETyE IR e BT BB A2, HAFERIWER - BR 72454
BIT, RJIESN I FIRE B R AR AE DR (1 FRB FIIGE ST R 75 B AR A [4]-[6]. 443 C & —Fh R
PUEEALR, AR AER S SRE,  Mn] MEARE B AR . A UEE R 4EAE R C iyl D 484 B
WAL RAE AT B T 6| A7 DR [7]. ST H R H7E DR AR A BIRIE T4 o AT S it Al 44 Ay I
15 IR YR BE Rl F-a0 (Tumor necrosis factor-a, TNF-a), H/1%-18 (Interleukin-141, IL-18), H4r2-6(Interleu-
kin-6, 1L-6), k%4 ka1t 2 (-1 (Monocyte chemoattractant protein-1, MCP-1) (146, 3£k 1 o0 Jisi 20 24
AT TS, PRI 4EAE 2R C 75X PRI /) RN IR S T2 A0 S RE R 20 o BIF Fe 45 R PTe v DR 9501
HUFRIBEHEE 00 WA, I AR 4EE 2 C AT DR QYT S BL £ 1 3R m% o

2. M5
2.1. i

36 - C57BL/6J /N, 8 JAEY, BENL AXTIEZL, DM 41, 4% C TWidl, 4112 K. T DM
ANERAERY, BRATIIR Z BT IOIRE ] STZ #H47% S, DM dfgiZE & C T4/ NRAE R 8 h s, MEI S
60 mg/kg BE R 1R 2 (Streptozotocin, STZ)FFEIRZZ MR, ES:5 K, STZiES 1w K2 w5, MlE/MR
2 BEIRE, B MR T 16.7 mmol/L (/N R AIE N DM /N o ok B ZH v 55 A 17D 751 B A R 2 b A 1) I
W TERE —UIES STZ JGINES 12w I, 4E2E 3R C T/ MR K& sh b 78 1.5 g/l HI4ELE
# Co k&3R4 w G, SHHUIRERIEREMMBFEAR T LU . FrA sh e T3 s R R 30 S
s, FAZR TR X R E RS S b Oy, EE(23 £ 1)°C, AINHEE(47% + 4%), HHGE 12h, B
AR, IKEA. ¥R S5 COR 150 58 25 X R R B S 56046 35 o 75 2 1Y) B A% RO v

2.2. FERFISLE
#E74E&K C (Aladdin, S475240), STZ (Sigma, S0130), Tunel 41 1246 M55 & (servicebio, G1502),
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Elisa 57 & (L), LR AEEME (Leica).
2.3. ALRTRIBZFH

/N BRIRER [ 5 i BEAT A i A 1, RS ARBRDIAK 5 um BIVI o SR $2 B FR E AR Y J5 AR AN 21 (H&E)
MOV BTG, fea, LR 400x HITBOR R 206 U1 R 24T AR

2.4. TUNEL iR A& B A1

DIROPBRTE L, PP TUNEL AR & i B /N B R B LR €, A T 05006 K 5
BF o BL 400X FITBUR A% H 0 U Fr EAT AR

2.5. Elisa SR MEERHNREA TNF-a, I1L-18, IL-6, MCP-1Ri&

PR AE 7= R AU B, o FH /0 ST EE e 28 TR B 36 (B LIS A) IR 7 e (L A0 3 ) M 52 /DN BRI 1L-6(Y X-
091206M), IL-18(YX-E20533), MCP-1(YX-E21034), TNF-a(YX-201407M).

26. GtFERE

Bl DL B b 22 KR, R SPSS 27.0 23 #r. =4LIA] L fd B K K 7 2 0 BT (ANOVA), 41 1H] %
P B8R ] Tukey HSD 5 Pi4H A LR AT BEA t 656, P < 0.05 NZERA G2 Lo

3. &R
3.1. 44 C HEE DM /MR MER RO FRIE S A 40 E 1=

N T V4R R C XIS TR, ] H&E AT TUNEL 557 & 20 B et O I B gE AT et LI
1A Fizs, TR HRZE /N B AL IO IS 285 48] 56 47, AN PN Tl AN IR #0221 41 i ) (Gangllion Cell Layer, GCL).
A IR JZ (Outer Plexiform Layer, OPL). #M%JZ (Outer Nuclear Layer, ONL). P AIRZ (Inner Plexiform Layer,
IPL)FI P4 £ 2 (Inner Nuclear Layer, INL). DM 7J~ B IR X L4 it 250 s /b, A IRTHEZ AR AR AR B, AR JEE
JEREASHE . DL 1B AT 1C Frow, BERRB /N BRI INL JR B B 2 ks>, I B E i T R g 2.
SRMIER 2 4EE 3R CIRIT IR PRI /N B, A INL 5 BE el S5 A0 2 4 O T #8153 1 o .

3.2. #EEF C % DM MR IEARIKAER M

N T Vs 4EAE 2 C X DM /N ERAR A 28 RE OBLI 2, H Elisa 177 S0l & i3 TNF-a, IL-18, IL-6,
MCP-1 £ik. W% 1, DM 4/NEAKN TNF-a, IL-18, IL-6, MCP-1 FikEZE 0, 24t K Cia
JT K] DM /IS ERAZR A IR BR 4 ik DRl -2 I 35 PG
4. Wi

YRR Cle— P AR TR S IR 5, 76 TP RGNS PSR Hh R 4455 il B DR 7 R0 15 790 ) 5 VR A
AW FRAEHEERY, DR BEANML4EAER C SEMERE, HMiE4EER C 5 DR IS L& ™ EEE &
FHOREK[8]. AR, RT4E2EER C b I% DR &M R 115 B, X2t DR G TENLHI A
Ryl B . FRATTAOBE AR, 4EAE R C X RE RS /N BRI AL I B G (R 3PE T, X PTRE R T a5 R
KEMBCAAER, X OAILAE DR B I AR )20 SR

DR & — i LA IR S0 1L 555 28 A R IE AR A R AT Ve, LR AR O i R el 22 P LAl A LA
S, BFEEmEENAT A WA R ookl . CRIBREUE . RO C BUSAILE N
AR F(VEGF) S BERIA[9]. tAh, s b 5 BUE 1 (ROS) KT Fh iy, N A0 RLRE FE I
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Figure 1. The effect of vitamin C on retinal damage in diabetic mice
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Table 1. The effect of vitamin C on inflammatory cytokines in diabetic mice (n =12, X*s)
1. #E %R C 3 DM /MRIMBEXREEFHEMN =12, X+s)

2 TNF-a (pg/ml) IL-18 (pg/ml) IL-6 (pg/ml) MCP-1 (pg/ml)
X REZH 1104 £4.9 11.0+2.6 14.4+3.3 51.3+3.1
DM 4 123.3+51" 16.8 +3.4" 20.1+2.0" 58.9 £ 4.2
B Z C T 113.4 + 4.4* 12.3+2.3* 16.9 +2.7% 53.9 £ 4.4%

e XA, "R E P<0.05; “FxP<0.01, 5 DM HME#ER P <0.05; #%FK Rk P<0.01.

R 58 R 368 RSCAR o) o 262 1 155 200 90 T [ 101 o SRR 22 (1 AIEH 22 WA, DR 76 A R0 FEE ARl o 595 4% 22 T
PRI g 22 A5 1k gl 2 HH B, - S S5O0 0 2 A AN 8 I 2R [11] [12] 0 FEARHT T, 4E2E 3R C 4
THEPRI S SR AR T, 9D T AR INL SRS AR T, R EHYEAE K C T RSB SR /N AR
A £ 200 i G 52 453405

TEAE PRIPE LI RSE55 22 1) S B B A0 I JIEE ) 0 S B A M G BRI 3. PR I, B ) S8 RE AT
SRR BRI AL 0 FEL I A P — AN AT S IS R . TNF-o0 A1 IL-18 W] I I 0TS NF-oB, 38 540 0 5 P 2 1)
RERE RS AN A H T2 [13] [14], 1L-6 e Ik ()45 175 5 10 ot 0L 65 s P A ML 38 26 A [15] . MCP-1 et 47 25 40 % 41
HiL, N SORERIEAE M T RR[16]. ASBEFErR, 4EZE R C nT LA DM i o (42 4 g A IR 1 /KT
T 10 IO JEE 28 R ik 4 DR % Je i R e 0 400 RS 453475

R, TEARRIRSCH, BATELIEE FAFSL T 4E2E 3R C nTykFenE R /) SR 5L R A v, SO A o
AR A B T, WA TNF-a, IL-15, 1L-6, MCP-1 #JE R FRIZRIA, HHHE R /N SR KA S 0] g

R4
E&ME

HIIRAE TR FHATK (AR 24 137 H (2022D01C647).
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