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Preventive effect of N-acetylcysteine on cataract in rats induced by sodium selenite

MA Yi-ping, MA Ping, JIANG Hai-rui
Armed Police Corps Hospital of Ningxia, Yinchuan 750004, China

Abstract: Objective To use N-acetylcysteine for preventive treatment of cataract in rats induced by sodium selenite, and to
investigate the preventive effect of N-acetylcysteine on oxidative damage and degree of lens opacity in cataract model of rats. Methods
Thirty SD rats were randomly divided into three groups, the rats in model group were ip injected with 3.46 mg/kg sodium selenite for
modeling, then 0.1 mL/10 g ip injection of physiological saline; The rats in experimental group received ip injection of
N-acetylcysteine 10 mg/g, 30 min ip injection of sodium selenite for modeling; The rats in control group were ip injected with 0.1
mL/10 g of saline. All rats were injected every other day, 6 times in a row. The lens turbidity degree, SOD activity, NOS activity, and
MDA level of rats were compared. Results In the lens nucleus, posterior capsule, anterior capsular area + posterior capsular area,
anterior capsular area, and cortex + core + posterior capsule area, the difference of score of the experimental group between the model
group were statistically significant (P < 0.05). Compared with the model group, the difference of SOD and MDA activity of the
experiment group was statistically significant (P < 0.05). Conclusion N-acetylcysteine can prevent posterior and nucleus cataract, and
its mechanism may be realized by reducing the content of MDA, increasing the activity of SOD, and improving the oxidative stress.
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Table 1 Comparison of lens opacity scores among groups ( X £5, n=10)

. o A - ) Y WX A4 XA+
21 53 EIEAES F2JFIX X JEHEX T2 X 4 )5 2 X .
B+ 5HX
S 0.004£0.001  0.145+0.026 0.112+0.024 0.51440.141 0.39440.314 0.98740.8725
A 0.0414+0.002  0.21840.034 2.17440.954" 2.118+0.998™ 2.364+1.021" 4.615+1.264™
SZEY 0.092+0.044  0.221+0.075 1.62440.247" 1.62140.695" 1.74540.845™ 3.425+0.854"

A TP<0.01; SEMALLE. ¥P<0.01

P <0.01 vs control group; P <0.01 vs model group
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Table 2 Comparison of SOD, NOS and MDA among groups ( X+ s, N=10)

451 NOS/(U-mg™) SOD/(U'mg ") MDA/(mmol-g ")
Xof 1 0.13940.015 86.957+16.941 10.214+3.658
R 0.156+0.121 52.369+12.658" 16.485+4215"
S 0.143 £0.096 71.589+24.125™ 12.569+6.102"

Hximdatbig: TP<0.01: SHMALLE: #P<0.01

P <0.01 vs control group; P <0.01 vs model group
A O A RN S 1 K BRIt R B, T
FI PR3 v] LI B LA ZH i) DNA it JfF
SEPUEAMBEIE . AR 5 3 K R T P B
Tk H RTATEIE A R AH DG 1 11 P R A Ry o A R A
Ao Phg EUF, T EIRA EE-SH BIORYT, T
DAAT 04 i A FSTT 1 P9 B 1R R AE R B o AT 2
# VR P AR 1 A BB R A T IR T IR RS
RAFROR

SOD J& {4 M HT 4L . Babizhayev 25
o SV P 5 5 1 P9 K BB R T 5T R
SOD Jif V5 SRRV MR FEAAAE SRR OGO R o 24
B E N RSS2 R, SOD i P 58 4k 2k
MDA W& 1 A B S5 it R AR b R 4 B b AN M TR
WItREAL =2 —, B E N B S I EPEAR
FKE, Carey 5PNy, MDA HF 0] DUAE 4 41 g
PULFERE FRRR . ABFICIESS, BIAZH K UL X
JE BB A, U] A BRI ST R )
I, WEFTAI, B A K B SOD & f£(%. MDA
S LT, AE T Carey 254518 . X N-Z k)
PR BR BT 2, AR, SR A K AR AR
PR A TR, W] N- Sk DR RN K
B Z AP R BN 5 3 ) 3 N e H AT W S T AE . A7
BN, N-CBE DR ) P T e 5 e 4l
JE PO A SO o DR AP AR AR L B 41 S 52 S A4
P 0% AW S A SOD /KF MK, MDA 7K
T, SRR .

NOS HE W% 75 41 g A 7 AN 25 = A H 2B &
NO, FLARHNEIP Bz 2 A B F0IAS 257 4 R 1 1
R R E . Babizhayev 250k, NO fEf 3K
mm R A IR 40 45 R T o oo 2804k, 3 B L Bz 41 i
-SH k. i S mrsilh, NO Af
DI RGN IR &, I HAZ R NAE SOD K
AN BT S S o ACBIFFE b R R IS 4 5 HU A
F4 NOS FHEA X, WRELS AHIFFTREAT R I [A]
B, SOD & oA AR BRI A 0%, X

bR A B B R AR, LA SOD il MDA 4%
A, M4 NOS 125,

H A EAT 2 A7 2 !> PR i M G 1 A i
B I H IR B H G 5 A BT R4
P 1) LA, 1T N- S Db 2 1 40 i Py o] JId £ Tk
e, ARSI HIRETAA, 0 SRIR AR A 0 R K s
EE AR WS . sk B AR IR
i RAE TR COUESE N- S e 2 e B A B 2 7B
PR RSCR,  AHFFULEIE AR R B N IR SE, N-Z
- D 2 R e 0% T 1977 A R A 75 3 KB 1T P i 1
A, ZAEHSPEE SOD it A AR AR K
PRI AR AR b Rz A0 AN AT T 1D PR A8 A A7 O . (HEL
HARPLHIE R — B 5T

Sk

(11 HHE, £ ¥, H3REe, &5 LR FXREMTEA N
REf s [J]. ThAESIGIR B, 2011, 12(11): 123-
125.

(2] OR)BE, EHR, B M, S AN N-LE IR
BRI 6 A A RE SEIG ST (0], ARSI IR AR,
2012, 30(6): 515-517.

[3] Chylack L T, Wolfe J K, Singer D M, et al. The lens
opacities classification system III [J]. Arch Ophthalmol,
1993, 111 (12): 831-836.

[4] Mukesh B N, Le A, Dimitrov P N, et al. Development of
cataract and associated risk factors: the Visual
Impairment Project [J]. Arch Ophthalmol, 2006,
124(18): 79-85

[5] #EFTeE, #KE, ZRBeH. SR M SRR AH ¢
P P B2 Wb I AR (3], IREBRIEST, 2009,
27(1): 49-51.

[6] RHEW, 28 Wl FERSHH O A B SR A T 5
Ji& DNA AL S B S IIBTST [J]. ARt
7R, 2011, 24(1): 78-81.

(71 % X F RS R R AR AT
PR IWTST [7]. EBRIRARIRE, 2012, 26(2): 169-
172.

[8] Babizhayev M A , Deyev A I, Yermakova V N, ef al.



* 720 -

BRI Y Drugs & Clinic

FE2% BT

2014578

[10]

N-Acetylcarnosine, a natural histidine-containing dipeptide,
as a potent ophthalmic drug in treatment of human
cataracts [J]. Peptides, 2011, 22(6): 437-441.

Carey J W, Pinarci E Y, Penugoonda S, et al. In vivo
inhibition off ibuthionine-(S,R)-sulfoximine-induced cataracts
by a novel antioxidant, N-acetylcysteine amide [J]. Free
Radic Biol Med, 2011, 50(14): 722-739.

Babizhayev M A. Ocular drug metabolism of the
bioactivating antioxidant N-acetylcarnosine for vision in
ophthalmic prodrug and codrug design and delivery [J].
Drug Dev Ind Pharm, 2008, 34(10): 1124-1126.

(1]

[12]

[13]

[14]

MR, o, ) B S SURRIA R ER A KR
TEARERAHIE 1 R ARIAE A (3], IRBEHTEERE, 2013,
16(4): 321-324.

PUBEE, BRAKAR. PR IRALEI & TR A7 i [J].
rp ] A R 2 A, 2011, 15(13): 158-160.

B X FE N-CBRE BRI AN B N R
WHKEE S A-1 Wsgm 1] EERREE, 2011,
27(12): 543-545.

sk F, B, ak o, 2R BRI R(E SR S
FE N diR A R i s s s (0], hARIR AL
Z&i&, 2008, 32(8): 159-161.



