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Inhibiting Effect of Lycium Barbarum Extracts on Sub-RPE Deposit Formation in High-fat Diet and Oral Hydroquinone Model
Mice

HUANG Bing-lin', HANG Li', ZHENG Shi-zhong® , LI Wei* , ZHU Chang-le' , WEI Yuan-hua' ,XU Xin-rong'"
(1.Department of Ophthalmology, Affiliated Hospital of Nanjing University of Traditional Chinese Medicine, Nanjing,
210029, China; 2. School of Pharmaceutical Sciences, Nanjing University of Traditional Chinese Medicine, Nanjing,
210029, China)

ABSTRACT:OBJECTIVE To investigate the inhabiting effect of lycium barbarum extracts on sub-RPE deposit formation in
high-fat diet and oral hydroquinone (HQ) model mice. METHODS 40 eight-month-old C57BL/6 female mice, 8 were fed nor-
mal diet as aging control group; 32 were fed a high-fat diet for 6 months followed by HQ (0.8%) in the drinking water for 3
months. Model mice were randomly divided into model control group (8 mice) and 3 treatment groups (8 mice each group).
Lycium barbarum extracts were given through different dose lavage one time every day(high:3.75g/kg/d, middle:2.50g/kg/
d, low:1.25g/kg/d) for 3 months. At the end of the experimental period, the mice were killed and the eyes were immediately
removed. Transmission electron microscopy was used to observe sub-RPE deposit formation and Bruch membrane (BrM)
thickness, semiquantitative grading of deposit severity was performed; The mRNA and protein expression of cathepsin B(Cat
B)and cystatin C(Cys C)were detected by real-time PCR and western blot respectively. RESULTS Mice fed a high-fat diet and
HQ showed RPE damage was severe, formation of sub-RPE deposits was increasing, in addition, BrM was typically thick-
ened, the severity in model control group was statistically greater than in the aging control group. Lycium barbarum extracts
could reduce RPE damage, inhibit sub-RPE deposit formation and thickening of BrM. Compared with the aging control group,
the mRNA and protein expression of Cat B and Cys C were significantly higher in the model control group. Expression of Cat

B and Cys C were down regulated by the lycium barbarum extracts, and the effect was enhanced as the dosage was increased in
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a dose dependent manner, there was an especially significant reduction of Cys C expression. CONCLUSION Lycium barbarum

extracts could reduce RPE damage, and inhibit sub-RPE deposit formation and thickening of BrM in high-fat diet and oral HQ

mice model. The mechanism may be to reduce generation of ROS, down regulate the expression of Cat B and Cys C, and com-

prehensive actions of Cat B and Cys C shift to the function of Cat B.

KEY WORDS: sub-RPE deposit; Bruch membrane; cathepsin B; cystatin C; lycium barbarum extracts

WS AH e T BE AR M (Age-related macular de-
generation, AMD) & HAT ZH N FE A # % EH
MRk 2 —. 4R B PE AMD RYI6 7 BUS T % Kt
& AR iR TP AMD 25 9y ot ot itk e R kK, iR 5T
T AL T AMD KA K I 6 R &
Z—" s R 4 24U F i B(Cathepsin B, Cat
B) B M R 4 B ) 57 C(Cystatin C, Cys O)
S AL 20 L A/ 1S T s S 9 T A8 T Ak i) R R 4 g 2
— 2 5 F 4 AMD B &R B AE

Ml BA A Al B8 9 A T RE LA K it
i IeE A5 22 B A= W A . S R O BRAR g AC 2
Wi B8 R Y B B LR E T, o p-
B NRERY IR ELENUERD, T, AT
FE T H AT B HCY X R IR TR B A A A B D B
RPE 4 s ™ UL P IE 1 L 4 Cat B.Cys C £KiE MY
AN
1 #RE A&

L1 SEEbE R R i)
1.1.1 Real Time-PCR FZ iz 7

Trizol Reagent ( Invitrogen %y &), Cat. No.
15596-026 Lot. No.51941204) ; DEPC ( Amresco 2
"), Lot. No: 2010/11); OligodT s, » MgCl,, 5 X
First Starand buffer, dNTP Mix, MMLV Rev
Transcriptase, RNase inhibitor, Taqg DNA Poly-
merase, 10 X buffer for Taq DNA Pol( I i H fig 1%
FHEYRHEARAFD ;2 XiQTmSYBRR Green su-
permix( Takara 2 F, Lot No: BKA1505); 5| ¥
ONBUORTE 10D, 4 BARR R A BR A 7D
1.1.2  Western blot 325

R P3G AL ) CAMRESCO 2 ), it 5
0954) . Triton - X100 ( AMRESCO 72\ ], #it %5 .
DZ0994) , = B 2 B8 CAMRESCO 728w, it
5:0679), N M Bt i (AMRESCO 28 A, it 5.
DZ0017) B SUXUA Hs BE % IR 1 i CAMRESCO 24
AL S 2438A42)) 5 b ke R 4 (Merck 28
F] LIS . DZ0026) . W 7L 3h 4 40 i 8 5 i £ 5
MC-CelLytics ( |16 B g % £ W BHH A R A F

Cat No:LY006); BCA protein assay reagent kit fk
% 63K 7 & (PIERCE /A #, Lot: EF60968);
PVDF ff (Roche /A 7, Cat No: 3010040), & H
Marker(FERMENTAS /8 #], Cat No:00021726) ,
B-actin monoclonal antibody ( Bioworld 2 #, Cat
No:MB2237;1 : 5000),Cathepsin B,Cystatin C —
Hi(R&.D Systems 2 #Al, Cat No:JJY02;1 & 500),
=¥ (R&.D Systems 2 #l, Cat No: XGO03;1 ¢
1000) ,
1.1.3  MyACTR B il 5 b 48 2 J5 s

WAL 2588 C77 B AR Be 25 500 BER ) L i 5 A%
6000 LB B, IR 1 b gL BRI 3 A
7 60% ZBEENARE 1 h, iy, &I, e S, 18
FPREEE M R 25 1,563 g/g.
1.2 SRS A R e 25T

WAL 8 A Y M C57BL/6 /) B (L 5 4
i A2 E L S5 B W) AR 7V AT IE : SCXK (51) 2006+
009 , 5 56 2l B 4 FH 77 AT HIE 5 - SY XK (51) 2005+
0022, TEAS BE 52 9 sl Wy vh 0 i g W7 AR IR SR 6 A H
J& s OK HOm A AR (Alfa Aesar 2w L MR h 0.
80 dkLlim I 3 A H .

SN A AR T R 8 R CGE R KB . FA
S REAL AT AR X IR 8 K (GE IR IR + AR
BITH (R IR IRE + & 3 A E AR .
i R R A 8 H 2 3 AR
Wi CS7BL/6 5 4F /N U T L L%

W ITIE AR M B IE G2y, mR RE3.75
g/ (kg « & 2,50 g/ (kg « d) AR 1.25 g/
(kg D HFH 1L HFFZE 31 .
1.3 HBEME

WL 39 6 Ak B B W, IR Bk (2 Hsh ),
2.5% % 4 2.5% 2 W IR A [ 2 W E E 24
b FEBR AR B A S BT A e A L Sk T B 2
mm X 4 mm BREE, H MG T R R R A R
f 3, LEICA ULTRACUTR # # 5] v HL Y0 J s
TR 1 XS4 il K Ay A 1R L % €5, JEMITO10EX %Y
B R B %A . RPE R UL & B8 %



H Diego G % AMic s ikt LB S8 B . 0 K.
Tos1 P Rk PEBE SR 2 90 S5 Bl <<2 > RPE 41
M3 % iRl =2 4~ RPE 4 Ml s VIR IR . 0 9%
Tos1 9 i AR 2 9 R <<1/4 RPE 40 53
%:=1/4 RPE 4ifd. W¥orh 2 AT BAE L
T AT A RIREROUEE 5 kY R, kUl ik 3 A
By HEATUOR) 5 B ISR BE VT A3, SR B VAR SR
g%+ B E 4 /2, Bruch R B AE MBS IR A b &
(K 25 000 %, LR A RO AR AR, 45 HHR ko0
55 KU AR R 3 AL ER I A

1.4 Real time-PCR 2253

AR ER 6 FL, 38 O G JBE | ik 2% I S RNA
(#% Trizol VLA 45 #17) . Ml & RNA 4 i #l 5 &,
2 0 NG I P VK ARG I T £ mRINA 52 8 P, e il
RARR G M-MLV 3 5% 5% i [ 5% 5% 415 cD-
NA,PCR " # L) cDNA F#AH, LI B-actin A NZ
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