S EG IR B 28 A5 2017 4E 3 HEE 35 %65 3 ] Chin J Exp Ophthalmol ,March 2017, Vol. 35,No. 3

WP 2 1 2RO PR R BRI B3 P B )
W1 B HAIL A

WA EER Wy ik

100029 L3¢, o F1 42 A6 BE 5 R[5 9 (I 5500 B 25 B LB 5 2 ) L a2 5100730 5
PRI EE 2 e (AR %) 5100029 U5, v HACHT I PR B2 27 WF 5 Bir (AR 16 ik )

BAR R : £AE%F, Email: Wangzj301 @sina. com

DOI:10.3760/cma. j. issn. 2095-0160. 2017. 03. 007

[(HBE] B MRWEAWENEBILH M RT ST B0y 2 R 25 1 0w, Kb
FE AR AL o B9 R PR A R R P AR AVE T, WT A R0 ) 4 Ak I A 405 A g T ask AR Ak (AL 6
VLR R X BE O PE B BB A VE RS A G HGE . BRY LERAR T 20 1 DR R R SRR P
W TR VR B HopL . F73E B 38 HSPF 4% 6 JA i eI SD K BN ABE S, Horfr 30 HR BRUH — WM T s Y
T A B 1% B R A B 2R (STZ) J7 i il 45 W I s R BRI 42 62 3 d M W B> 16. 7 mol/L 5 Sk i A5 i 2y,
L FH BEATL R T 22 1R 2 B 1) 24 FUOR BRUREAIL 43 S 4 R A 78 2 AT 7)o AR 75 8 400 0 3 79 et R 55 3R 4, OE 6 %
HR4] 8 HUR BRI A A5 A B AR B /K . MG R 5 R AL A A IR S R ALK W4 45 T 50 mg/ (kg - d) Al
100 mg/ (kg « d) 875 2 LA S HOHE il A ARDRHE & 90 38 20 MR 3 AN T, W Bk o A 780 2 O R A 58 25 o RS ol TR 5 4+
R SR IE# 6 I DL IE B AR R IR o xEB)E FH 28 BT S S A7 FI i 5 JIERE 9 X it R A TS e 1 71 B R 43
1 ~5 25 W42 K BROBUAN AR 2R 1 45 S SRR B0 R, R FH I ARG — B 210 % 8 70 0 2% O Rl R 1A 1) 40 25 B 2 i A 5 OR
FH 93 20 20k 2% 1 WL 2% IR AR POl S A K 7 ) (AGEs ) 119 B 2% 3k 01 47 2 42t 43 A7 5 2R I ELISA 3T 1K Je
Oy A K B IR S T AGEs Bid ¥R B2 (N I (MDA ) ¥ JE 5 401k S0 ( CAT) i 16 B L I (SOD)
HOFLL A H R (GSH) B ik . &R &85 2.4.6.8 .10 Al 12 J& 0 bR AL B 2 I 7 4 iR 75 R AL
e R R R K R K 2 W TR R IR, 25 R A i 25 B (38 P<0.05) T 4 SR s B R4 |
ARG 28R 75 2 A RN R R e AR T R AL 1)K R AR K O 19 25 S T Gt 2R B (38 P>0.05) o 1E O IR ALK
SR B, 1 G B PR B RS AL R AR h 3 R 5 K R TR R R R AL R R R IR IR s 20 3 ~ 4
I 7)o AR 5 2R AL R AE R R A K BRI IR ST N 19 AGEs VR B 43 501 0 (7. 2320. 50) pg/ml H1 (7. 01+
0.37) pg/ml, MDA ¥ B 43> 5 3 (1. 43+0. 22 ) mmol/L 1 ( 1. 35+0. 16) mmol/L, %A% T B FR 95 #5520 (1 (7. 61 =
0.45) wg/ml I (1. 62£0.42) mmol/L, 25 3 ¥ 45 45 31 2% 7 L () P<0.05) o K7 4775 2 A RS F s iF 5 R4
K EGRCR A F GSH F e B 43 ok (272.70+12. 53 ) ng/L M1 (283.52+16. 17) ng/L, SOD 4 45 43 1 2 (55. 45+
6.47) pmol/ (min + L) A1 (56. 73 +5.12) pmol/ (min + L), CAT £ £ 4351 Jy (2.91£0.41) wmol/ (min « L) 1 (3.02=
0.13) wmol/ (min - L) , YA 5 =5 T4 FR g 455 780 41 f4) (241. 52 £15. 13 ) ng/ L, (51. 67+5.45) wmol/ (min + L) f1(2. 72+
0.27) wmol/(min « L) , 22 3 ¥ G G it 2% 5 L (¥ P<0.05) ik 7 £ 0F 5 % 240 K BUadoIR iR o GSH Ji & vk B i
SOD e BMTSAEINE R4, ZFWESRIFE X (3 P<0.05), 4 IFHREBELE 1 AR
995 R BRI 1 PR e ) R A R0 R e, LA R AL A 5 e 4 Ak 0L 9 S I A R

(k@A) PUEAR/ 8, Ja8 D RINE R SRR IO/ I R AE; BRI T B N B/ 257 ik
AALRI B SD KB

Proventive effects of astaxanthin on metabolic cataract and its mechanism in type 1 diabetic rats Yang Ming,
Wang Zhiju,Deng Tingting ,Pan Lin
Department of Ophthalmology ,China-Japan Friendship Hosipital , Beijing 100029 , China ( Yang M[ Ph D of Graduate
School of Peking Union Medical College, Beijing 100730, China ], Wang ZJ] ) ; Graduate School of Peking Union
Medical College , Beijing 100730, China ( Wang 7] ) ; Institute of Clinical Medical Sciences, China-Japan Friendship
Hospital , Beijing 100029 ,China ( Deng TT,Pan L)
Corresponding author : Wang Zhijun , Email : Wangzj301 @sina. com

[ Abstract] Background The pathogenesis mechanism of diabetic cataract has not been fully elucidated.
Researches showed that multiple biological pathways participate in the pathogenesis of diabetic cataract, including
oxidative stress. Astaxanthin can inhibit oxidative stress-mediated injury and lipid peroxidation. However, whether
astaxanthin has the preventive effects on diabetic cataract is unclear. Objective This study was to investigate the
preventive effects of astaxanthin on metabolic cataract in type 1 diabetic rats.  Methods Thirty-eight 6-week-old

SPF male SD rats were used in this study, and 1% streptozocin was intraperitoneally injected to establish type 1
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diabetic models in 30 rats, and 24 successful models were assigned to diabetic model group, low-dose astaxanthin
group and high-dose astaxanthin group. Equal volume of normal saline solution was injected in the same way in 8 rats
as the normal control group. Mixture foods containing 50 mg/ (kg + day) or 100 mg/ (kg + day) astaxanthin with olive
oil and fodder were used continuously for 3 months in the rats of low-dose astaxanthin group and high-dose astaxanthin
group , respectively, and mixture food of olive oil with fodder was used in the diabetic model group. Only fodder was
used in the same way in the rats of the normal control group. The opacification of lens was examined by slit lamp
section radiography system and graded on a scale of 1-5. The specimen of lens were prepared for the hematoxylin &
eosin stain. The expression and lation of advanced glycosylation end products (AGEs) in the lens was examined using
immunochemistry. The contents of oxidative stress-related indicators in the lens, such as AGEs, malonydialdehyde
(MDA) ,catalase (CAT) ,superoxide dismutase ( SOD) and mass fraction of glutathione ( GSH) , were assayed by
ELISA. The experimental process complied with the national standard ( Laboratory Animal Requirements of
Environment and Housing Facilities [ GB14925-2001 ] ). Results
significantly higher in the diabetic model group, low-dose astaxanthin group and high-dose astaxanthin group than

those in the normal control group at 2,4,6,8,10 and 12 weeks after modeling (all at P<0.05) , while the blood

The blood glucose levels of the rats were

glucose levels of rats were not evidently different between low-dose astaxanthin group and high-dose astaxanthin group
at various time points( all at P>0. 05). The rat lenses were transparent in the normal control group with scale of grade
1,and serious lens opacification was seen in the rats of the diabatic model group,with the scale of grade 5, while the
rat lenses in the low-dose astaxanthin group and high-dose astaxanthin group were in grade 3—-4. The contents of AGEs
in the lenses were (7.23+0.50) pwg/ml and (7.01+0.37) wg/ml, and MDA contents were (1.43 +0.22) mmol/L
and (1.35+0. 16 ) mmol/L in the low-dose astaxanthin group and high-dose astaxanthin group respectively,which were
significantly lower than (7.61+ 0.45)pg/ml and (1.62+0.42)mmol/L in the normal control group (all at P<0.05).
GSH contents in rat lenes were (272.70+12.53 ) ng/L and (283.52+16. 17 ) ng/L,and SOD concents were (55.45+
6.47) pmol/(min - L) and (56.73+5.12) pmol/ (min - L) ,and CAT concents were (2.91+0.41) pmol/(min - L)
and (3.02+0.13) umol/ (min - L) in the low-dose astaxanthin group and high-dose astaxanthin group respectively,
which were significantly higher than (241.52 +15.13) ng/L, (51.67 £5.45) pmol/( min - L) and (2.72 %
0.27) wmol/(min + L) in the normal control group (all at P<0.05). The GSH concent and SOD concent in rat lens
were lower in the low-dose astaxanthin group than that in the high-dose astaxanthin group ( both at P<0.05).
Conclusions Astaxanthin can postpone the pathogenesis and development of diabetic cataract in type 1 diabetic rats
by antioxydative stress.
[ Key words] Antioxidants/pharmacology; Carotenoid astaxanthin; Diabetes mellitus, experimental/

complications; Diabetic cataract/drug therapy; Oxidative stress; Rats, SD
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