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[ Abstract] Objective To explore the protective effect of vitexin on retinal ganglion stem cells (RGCs) from
oxidative stress caused by retinal ischemia-reperfusion (RIR) in rats and its possible mechanism. Methods Sixty
male SD rats were randomly divided into the model group, vitexin group and normal control group by random number
table ,with 20 rats in each group. The right eyes were taken as experimental eyes. Rats in the model group and the
vitexin group were treated with anterior chamber perfusion to establish RIR models. Rats in the vitexin group were
given intraperitoneal injection of vitexin at a dose of 25 mg/(kg + d) for 7 days. Rats in the model group were
intraperitoneally injected with the same volume of normal saline. For the normal control group,the experimental eyes
underwent anterior chamber puncture without increasing the intraocular pressure, and were intraperitoneally injected
with the same volume of normal saline. On the 7th day following modeling, the rats were sacrificed by overdose

anesthesia. Histopathology staining was used to detect the thickness of retina and the number of RGCs. Retrograde
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tracing with Fluoro-Gold was used to detect the density of RGCs. TUNEL staining was used to detect the apoptosis of
RGCs. Colorimetric method was used to detected superoxidate dismutase ( SOD) activity and concentration of
malondialdehyde (MDA) and nitric oxide (NO ). Western blot method was used to detect the relative expression
levels of cytoplasmic Nrf2,HO-1,NQO1,nuclear Nrf2 proteins in rat retina. The use and care of animals followed the
ARVO Statement. This study protocol was approved by the Experimental Animal Ethics Committee of Henan Eye
Hospital (No. HNEECA-2019-04) .
which was significantly lower than (128.20+5.31) wm in the normal control group and (119.65+6.14) um in the

Results  The retinal thickness was (90.21+3.55) wm in the model group,

vitexin group,and the differences were statistically significant ( both at P<0.05). The average density of RGCs was
(1 300.85+14.00)/mm’ in the model group, which was significantly lower than (2 330.12+15.05)/mm’ in the
normal control group and (1 921.64 +11.78)/mm’ in the vitexin group, and the differences were statistically
significant ( both at P<0.05). The rate of TUNEL positive RGCs was (68.34+5.04)% in the model group, which
was significantly higher than (3. 01+0. 18) % in the normal control group and (35.51+2.04) % in the vitexin group,
and the differences were statistically significant (both at P<0.05). Compared with the normal control group and the
vitexin group,the SOD activity in the retinal tissue of the rats was lower and the concentrations of MDA and NO were
higher in the model group,and the differences were statistically significant (all at P<0.05). The expression level of
cytoplasmic Nrf2 protein was the lowest in the vitexin group,then following the model group and the normal control
group,and the relative expression levels of HO-1, NQO1 and nuclear Nrf2 protein were the highest in the vitexin

group , then followed the model group and normal control group,and the differences were statistically significant (all at

P<0.05).

Conclusions Vitexin can reduce the apoptosis of RGCs and alleviate oxidative stress damage of retina

in RIR rat model. This protective effect may be achieved by activating Nrf2-related signaling pathway.
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Figure 1
after modeling( HE x200, scale bar=50 wm)

tightly arranged with clear nuclear boundaries, while the RGCs in the model group were

Histopathological manifestations of rat retina in each group at 7 days

RGCs in the normal control group were

arranged loosely and irregularly,and some of the nuclei were dissolved or broken,and the
abnormality of RGCs in the vitexin group was alleviated A:normal control group B:
model group C.vitexin group GCL:ganglion cell layer;IPL:inner plexiform layer;INL:

inner nuclear layer; OPL:outer plexiform layer; ONL:outer nuclear layer
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( Fluoro-Gold X200, scale bar=50 pm)
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The number of RGCs in different groups at 7 days after modeling

A ; The distribution of RGCs in the retina of
B : The distribution of RGCs in the model group was

C:The number of RGCs was increased in the vitexin group in comparison with

D: Quantitative comparison of the number of RGCs among different

F=21.034,P<0.001. Compared with the normal control group,“P<0.05;
compared with the model group, "P<0.05 ( One-way ANOVA, LSD-¢ test,n=5)

1 :normal control group;2:model group;3:vitexin group RGCs:retinal ganlion cells
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Figure 3 The TUNEL positive RGCs among different groups at 7 days after modeling ( TUNEL X200, scale bar=50 pm)
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A :The number of TUNEL positive cells (arrow) in retina of the control group was small B :The number of TUNEL positive cells
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(arrow) in the retina of model group was large C:The number of TUNEL positive cells (arrow) in the vitexin group was

Nrf2 25 [ A0 X %

smaller than that in the model group D :Quantitative comparison of rat RGCs apoptosis rate among different groups ¥ =30. 205,

P<0.001. Compared with the normal control group,*P<0. 05; compared with the model group,"”P<0.05( One-way ANOVA

LSD-t test,n=5) 1:normal control group;2:model group;3:vitexin group RGCs:retinal ganglion cells
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JfL 5T Nef2 25 1 AH 6T 2 25t B S A% 5 20 4 0 IE # )
HE4L ,HO-1 NQOT FI4H fifl 4% Nrf2 25 [ A XF 2 ik & B
o TRRALRNE o AL, 2R A ST FE X
(¥ P<0.05) ([ 4,3 2),

Et %8 ( mean+SD)

Table 1 Comparison of SOD activity, MDA and NO concentration among different groups ( mean+SD)

4151 FEAR SOD {% #: (U/L) MDA ¥ Ji (wmol/L) NO ¥ J# ( umol/L)
T %) FE 20 5 152.35£13.24 5.11+0. 54 14.34x1.61
LRI ZH 5 106. 44=11. 32" 8.69+0. 76" 35.68+1.95"
LawiiNER il 5 133.25+10. 36" 6.08+0. 52" 18.36+1. 02"
F{§ 11.054 5.347 15. 021

P 1 <0. 001 <0. 001 <0. 001

T < 5 X AL AL, P<0. 053 SR A Ho AR, " P<0. 05 (B[R 77 224007, LSD -+ 630 ) SOD .« #8 4L 4y A B s MDA : 75 8 s NO . — 4L &

Note ; Compared with the normal control group,”P <0.05; compared with the model group, "P<0.05( One-way ANOVA, LSD-¢ test)

dismutase ; MDA ; malondialdehyde ; NO ; nitric oxide

SOD ; superoxide
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The expression of cytoplasm Nrf2, HO-1, NQO1 and
nucleus Nrf2 protein in the retina of rats in three groups by Western
Nrf2 .
nuclear factor E2-related factor 2; HO-1: heme oxygenase-1; NQOI;
GAPDH:;

Figure 4

blot 1:normal control group;2:model group;3: vitexin group

quinone  oxidoreductase  1; glyceraldehyde-3-phosphate

dehydrogenase

*2 BAKXKBRMME Nrf2 HO-1,.NQO1 F B 18 Xf FiA £ Lk % (meanSD)
Table 2 Comparison of Nrf2, HO-1 and NQO1 protein relative expression
in the retina of rats among the three groups (mean=SD)

9 J2 2 W, HOR BE e T PR I 2 Al B G
oA L NO R R AE — AL A A WAL T
Az B PR IEAE T 0, i NO RITZE 2 b R AR AL B
T B, A A AL BE ST 55 ) ONOO™, #E T 45 £ DNA i
S RGCs T2 o AHE 52 0L i s 1 O 9 8 Sr K
R RIR 2l 68 10, A5 70 20 oK BRHE 0 B N = I8 E A
RGCs $rt BE H 0 I 41 20, RGCs i T2 fin, SOD
B ET B, MDA A1 NO e 2 55 0F 6 %F B AL 8, 15t 1A
KB RIR Sl P 50 7 i o

ORI R TR G, e 2w
FELRUR Y, HAEZ T B0 0 A0 B O A 8 17
PR X% 2% BF S0E S5, R AT e i i
ML — P T R BRSO e S B 3 S i L 29
Nurdiana %5 3538 , 130 T 52 f B PR K BRI 41 488
[ SRR R A8 105 5 Xie 2 00, L 00 RE DB B 6 Y
98 R BN P9 IS 98 51 2 1) 2 0 D 40 T R SR R E
FEIW AR AL o AR AL IR O S X RIR B 5
PERT, HRTRE R A o A BF 58 R TR I N 3 2 4 9
97 RIR AR B, 4550 WoR , 49 BE o 3% sl
TR SR AR I 88 J5E 2 il /b RGCs IR T2, K& RGCs Bt
[l fisf 560 i 3 R BRI ) i 2 21
P SOD {& 1k, F# (% MDA H1 NO ¥ %,
JE AT REZ i RIR 51E /Y RGCs

B0, XA AR AT Bl 1 L A

gi:; Xt BE 4] #Zji Tﬂiﬁf;f 0. ::iol. 08 0. ;8(1(()).1 05 Tﬂiilfl:: 52 2 ST A L U BB ) T B
o . . . . KT HE— AL BRI T A RIR
BT 2 5 0.59+0. 07 0.62+0. 10 0. 68+0. 08 0.52+0. 09

IR AL 5 0.24+0.04™  0.91£0.12"  0.86+0.09™  0.83%0.14™ SR AR 003 1 1 P BL AR A F 5
P 8.579 6.347 10. 523 12.021 T XA 2 21 R Nef2 {5 5 38
P <0.001 <0. 001 <0.001 <0.001 WiEE R 2, Nef2 2 —Fh 5 40 i

V<5 0E R IR LA, P<0. 055 SRS A%, " P<0. 05 (3P % J7 2 43 B, LSD- 6 16 ) 5
Nrf2: B H F E2 AHOG I F 25 HO-1: L2135 i 4B - 15 NQO 1« i S AL S i 1

Note: Compared with the normal control group,’P < 0.05; compared with the model group,
"P<0.05( One-way ANOVA, LSD-¢ test) ; Nrf2: nuclear factor E2-related factor 2; HO-1: heme

oxygenase-1;NQO1 : quinone oxidoreductase 1
3 it
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