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Quercitrin Alleviates Selenite-induced Cataract in Rats by Enhancing Nrf-2/HO-1 Signaling Pathway

HUANG Guohua'!, DU Qian?, HAN Daoxin', YANG Fang', ZHANG Yang'(/.Department of Ophtalmology, Nanshi
Hospital of Nanyang, Nanyang 473000, China; 2.Department of Ophtalmology, Nanyang Central Hospital, Nanyang 473000,
China)

ABSTRACT: OBJECTIVE To explore the therapeutic effect and mechanism of quercetin on selenite(Se)-induced cataract model
in rats. METHODS SD rats aged 11 d were randomly divided into control group, model group, low-dose quercetin group and
high-dose quercetin group with 10 rats in each group. On the 15th day after modeling, cataract formation in each group was
examined. The lens was separated and the pathological manifestations of lens were observed by HE staining. The contents of soluble
and insoluble protein, malondialdehyde(MDA), and the activities of superoxide dismutase(SOD), glutathione peroxidase(GSH-Px)
and glutathione reductase(GSH-Rd) in lens were determined by kits’ methods. The expression levels of nuclear nuclear factor
E2-related factor 2(Nrf-2) and cytoplasmic heme oxygenase 1(HO-1) in lens were detected by Western blotting. RESULTS
Compared with control group, the morphology of lens in model group was significantly changed, and the score of lens opacification,
contents of insoluble protein and MDA were significantly increased(P<0.01), while the contents of soluble protein, activities of SOD,
GSH-Px and GSH-Rd were significantly decreased(P<0.01); compared with model group, the above conditions in quercetin groups
were significantly improved(P<0.05 or P<0.01), especially in the high-dose group(P<0.01). Immunofluorescence results showed that
compared with the control group, the protein expression levels of Nrf-2 and HO-1 in the lens of model group were significantly
increased(P<0.01) and the protein expression levels of Nrf-2 and HO-1 were further increased after treated with quercetin. Western
blotting showed that compared with the model group, the nuclear translocation of Nrf-2 and the protein levels of total Nrf-2 and
HO-1 were significantly increased in the quercetin groups(P<0.01). CONCLUSION Quercetin can inhibit the formation of
cataract and oxidative stress response induced by Se in rats, and these effects may be related to the enhancement of Nrf-2/HO-1
signal activity.
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Tab. 1 Statistical results of the scores of lens opacification
of the rat pups in various groups(x s, n=10)

21 5 SR TR Bl B Sy
pogitekel 0.00+0.00
R 4.73+0.58"

i SlE=ei oy s 3.24+0.73%
1o A AL 2.04+0.45%

TE: SXHRALLE:, DP<0.01; SRARIALLE, 2P<0.05,P<0.01,
Note: Compared with control group, "P<0.01; compared with model
group, PP<0.05, ¥P<0.01.
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Tab. 2 Statistical results of the contents of soluble and
insoluble proteins in lens in various groups( x * s, n=10)

pgrmg!
] TR R
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162.15+25.14Y
124.38+28.022
90.35+12.56%

202.24+29.421
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e SXFIRAEL, DP<0.01; SHEIML IR, PP<0.05, YP<0.01,
Note: Compared with control group, "P<0.01; compared with model
group, 2P<0.05, ¥P<0.01.
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Tab. 3 Statistical results of the contents of MDA and the activities of SOD, GSH-Px and GSH-Rd in lens in various groups( x s , n=10)
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ARFR) A B 4R 2.28+0.33% 78.52+9.78% 5.24+0.33) 0.1340.02%

TR AR A R 1.74+0.25% 125.39+16.78% 6.43+0.81% 0.19+0.02%

T SXFHALEL, DP<0.01; SEAIALLE, 2P<0.05,)P<0.01,

Note: Compared with control group, "P<0.01; compared with model group, 2P<0.05, P<0.01.
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Fig. 1 Representative photographs of eyes in various groups
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Fig. 2 Representative HE staining images of lenses in various groups(40x)
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HO-1 14 H 3R B /KF 2Bk — 25 19 i (P<0.05 8
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Tab. 4 Statistical results the expression levels of Nrf-2 and
HO-1 proteins in lens in various groups(x £ s, n=5)

2157 Nrf-2 PHEQ A HO-1 B @ m R
Xf R 2 7.03£1.12 9.06+2.14
R 20.19+4.13D 31.25+5.08"
AR S B 21 40.29+46.11% 48.41+7.139
[epilg iy ac 56.63+8.183 72.56+10.79%

e SXIRALE, VP<0.01; SR L, PP<0.05, YP<0.01,
Note: Compared with control group, "P<0.01; compared with model
group, PP<0.05, )P<0.01.
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Fig.3 Representative immunofluorescence staining images of Nrf-2 and HO-1 in crystalline lens in various groups(200x)
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Fig. 4 Representative Western blotting images of cell nuclear Nrf-2(A), cell cytoplasmic Nrf-2(B) , and total Nrf-2 and HO-1(C)

proteins expression in lens in various groups

TS BAGWREPTHEEAE N2, HH K Nef-2 DURE Nrf-2 f1 HO-1 A X RIA K FH G4 R (X s, n=5)

Tab. 5 Statistical results the relative expression levels of nuclear Nrf-2, cytoplasmic Nrf-2, total Nrf-2, and HO-1 proteins in

lens in various groups(x s, n=5)

4151 A% Nrf-2 A%k YAEAE Nrf-2 AHXF Rk S Nrf-2 FER Rk HO-1 Hixt ik &
it fEAl 1.03£0.12 1.04£0.05 1.02£0.12 1.06+0.14
AL 1.71£0.232 0.91£0.07" 1.6420.19Y 1.56£0.17Y
R A B 1 20 3.29+0.414 0.76+0.08% 3.2440.439 2.26+0.38
e AR B 2 4.63+0.68% 0.72+0.113 4.43+0.619 3.62:0.499

. SXMA e, YP<0.05, 2P<0.01; SEBLLES, YP<0.05,9P<0.01,
Note: compared with control group, 'P<0.05, 2P<0.01; compared with model group, ¥P<0.05, ¥P<0.01.
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