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NS B X PERAC R Y &1 T
AL I Miiller 28 9 15 77 1Y 52 0

Weer ' kAR R HR R
(1. R PEARFHFR, PAMAGAEAK TR ELERE, PAHRRALAHARE FLAA
BAEEERETE LR FTIEFT AN, RA 611137; 2. R PEH KPR EAESE, KA  610075)

[(WZE] BH R AS X IEAAZ R Y (advanced glycation end products, AGEs) Z& {4~ # I f# Miiller 2 g I 77 114
W, Fik  LAE REETE AL R R 3R SD K B I I Miiiller 40 L, 5 40 £k 85% 3% 09 9L I B Mialler 41 i 43 51 & F {15 77 2 AGEs (£ i
BWRIE A 75 mg L") K Ak AGEs (& F B W JE N 150 mg-L™') F #7837, I BILLA S 24 Rg, ABEH Re AS R
1 Rb, RAS BRI T W, 76T W 24,48,72 h J5 LUFG B G0 25 W BFF o DU o 4% 4 40 7 A0 o v 20 8 00 &0 Bl ( lactate
dehydrogenase , LDH) i tli & , LAHED Miiller 20135 J1 . #55R ik AGEs 28 24,48 h iy LDH J i 4 4 1F 5 X FR20 1 0 ) W 2
5B 72 h 4 LDH J A IE 3 X IR ZH 4 22 (P < 0. 05) ;55 AGEs 41 & I BE LDH Jfs i1 1 ¥ 45 1E 3 % B 4 DL M2 ik AGEs 41 &2
(P<0.05); A& 529 Rg, ,Re,Rb, B A S 242 8w > Ik AGEs 41 48,72 h ) LDH ¥ i & (P <0.05) , 38 /> & AGEs
ZH 4 AF BEAY LDH Y & (P <0.05) . Z518 : AGEs I 2 30 i A0 M) 5 Muller 40 i A5 4 38 35 1 , W ARG 40 BB 3% 41, 3 .5 1 98 1% b
] e B 06 ; A S 21T Rg, ,Re,Rb, B A S AT SRV REFEARA 5240 b AGEs 254 T Miiller 41 ffg B (9 38 375 M 42 i Miller 4f
L R e e S R A R ) JEH AN S B R AU B3
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Effect of Ginsenoside on Retinal Miiller Cell Cultured in
Advanced Glycation End Products Conditions
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[ Abstract |
conditions of advanced glycation end products (AGEs). Method; Modified enzyme-digesting method was used to

Objective: To explore the effect of ginsenoside on retinal Miiller cell activity under the

culture SD rat retinal Miiller cells, retinal Miiller cells were then cultured in low (terminal concentration: 75 mg -
L™") dose of AGEs conditions and high ( terminal concentration; 150 mg L") dose of AGEs conditions,
ginsenoside Rg,, ginsenoside Re, ginsenoside Rb, and ginsenoside extractions were added to culture medium
respectively. At 24, 48, 72 hours after incubation, the lactate dehydrogenase ( LDH) content of extracellular
fluid were detected by the enzyme-linked immunosorbent assay ( ELISA) to determine Miiller cell activity.
Result: Compared with normal group the LDH leakage was significantly increased in the low dose of AGEs group at
72 h (P <0.05), whereas there was no difference at 24 h and 48 h; compared with normal group and low dose of
AGEs group the LDH leakage were significantly increased in the high dose of AGEs group at each period (P <
0.05) ; ginsenoside Rg,, ginsenoside Re, ginsenoside Rb, and ginsenoside extractions could significantly decrease
the LDH leakage in the low dose of AGEs group at 48 h and 72 h, and in the high dose of AGEs group at each
period (P <0.05). Conclusion: AGEs caused a significant increase of the membrane permeability of retinal
Miiller cell, decreased the activity of retinal Miiller cell, which was related to the time and concentration of
intervention; ginsenoside Rg,, ginsenoside Re, ginsenoside Rb, and ginsenoside extractions could decrease the
membrane permeability, could stabilize cells’ membrane and enhance the activity of retinal Miiller cell in AGES
conditions, in particular, the effect of ginsenoside extractions is significant.
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B PR (diabetes mellitus, DM) 2526 B H 45 Ry 0540 0 5 0L 45 1A 2 40 10 52 wig 1) O 5 25 20 %804k

K 1 2 Sl g ) 8, 2010 4R 3E @i, e E DM
B R H DM RO R 4 B R 9.7%
15.5% "', DM W84 K AE ¥ K 4 B AL 8%, K
Aol PR 9 A I IR 96 28 ( diabetic retinopathy, DR) &
DM 55 W HL ™ 5 1 I K E 2 —, L, 3R 1) DR
B 1 1 I 2 B T I 1 — I XA AT 5
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O PR Maller 20 g 2 R ) B P e 3 A
28 i A 3T AT A 5T % B Miller 41 i 76 DR Y %
AEREPEE R CELEMEN . AGEs ZHLIALEK
LIRS A1 NI A i R i N B U N EA 3 N
Y, AGEs % JE nd A1 HE BUZ 5 2 DR & ik 1y 2 A
27 ARG R B R R A S 1A
B I 24 2 2 00 Y 6 A B Miiller 41 i 2
AR ER AR S8R AGEs + Tl 4 £k 5 3% i
SD K AL IS Miiller 20 fifd , W58 A 2 i 4 2 B K
HEZWEMEN S NS B H Rg, ,Re,Rb, %I AGEs 5%
R PR ) B Miiiller 248 i 538 375 1 19 52 1

1

L1 2y 3R ASHR 0T s i fE it i 3,
ZNAHR T R 2 R B h 2 BRI 5 S 8 R



WRLTHR , 55« N2 S R SR AL R 7 W 2% R T LR B Mialler 2 ML 35 7 #4521

B w MBI NS @Y NS Panax ginseng C.
A. Mayer 20 SRR, NS BT Re XTI
(#£5 must-12041201, 4 fif =99.50% ) , A\ & 2 1F
Rg, XF HE & (45 must-12041301, 4 fF =98% ) , A
Z AT Rb, X B & (5 must-12102301, 46 & =
98% ) , ¥ 7 1R 2 0 R AR MR RS W) 5 AGESs
(41t45 130420, Jb s R R AE YRR AR A A ) ;
LDH A5 I3 7 65 (pa ot A TR A FD ©

L2 Y Bid5~7 d iy SD R, i uukR B2 24
KEE W) S b 3243 i T 9, Sh W A= 7 B A IR
2 SCXK(JI])2008-011,

2 FiE

2.1 AZBEHEBYNH S %[ 11-12] 3
454 B A 5 A A S BRI S AR KL R 5. 0
2,50% L BEME R A 2 YK, AR 100 mLL, 45 B[R]
40 min, 53 2 UHE HOW IS R Bl R B MR R 2
To MA 1S mL K FEA B MR, A 15 mL 2k i B
2 K, UK Z K AR R E T R AR, OB OE T BRI,
LR, UASBHEH Re NfEIR, 54006
JCEEENE R A S BN = N 64% .

2.2 PLMAE Miiller 20 A i 5 AR 5 A ACE 37 BUH
A5 ~7 d 1 SD KR, DA B Ak iR A 4l 4k 85
FEHLIJBE Miiller 41 " B Py AQ 40 ML T 925,
3] B AH 22 WM WS A M 2R ROB A, P, AR AE K
5.d, MLk %) 80% fil A T FE AL BE J5 , >R HE %t
L) S e B A (vimentin ) F1RE 5t £F 4 R 1 4
(GFAP) S i 40 i db 2y sk EAT A M 2

2.3 Miiller 4015320 1E % %f B4 : DMEM/F12 %
FRWL; IEH NS 21 Rg,,Re, Rb, K 4B+ i 4
W B e 20 400 mg- L7y DMEM/F12 5
FEWi . ik AGEs 4. X JF N 75 mg- L™ AGEs 1)
DMEM/F12 ¥ 5% ;% AGEs A\ 2 % 1F Rg, ,Re,Rb,
KB U T4 - 4590 TR B9k 20 400 mg- L
B U BE R 75 mg- L' AGEs ) DMEM/F12 5 5%
Wo ™ AGEs 4. 4 ¥}y 150 mg- L™' AGEs fy
DMEM/F12 ¥55: W ; % AGEs A2 %.4F Rg, ,Re,Rb,
B B U+ T4 < 450 I A 9k 3 20 400 mg - L7
2% v BE K 150 mg - L' AGEs f) DMEM/F12 %%
I o

2.4 LDH g &y B Py ACH M B Miiller
20 M, 40 M R R L R 1 x 107 A~/mL, 3R LE 96 1L
FEFet, 4l U 200 WL/ 4L ;24 h f5, s &G
A 1L P IR, e TG LT R R, 55 9% 24 h
&, FEETC S 3G 52, % Bk dIE B & A

ARV 5 55 0 0 15 SR W 4k 2 35 5%, 0 3 T 24,48,
72 hjg e L WE W 20 pL, i A LDH &g I 3t 741,
Tecan FfFFR{X 440 nm &g WG B (A) , 15 LDH
2.5 Gt SCRBEM « s FoR, HH SPSS
17.0 B, R B 22 07 22 0 B ids ALl LA A o 4
5 ,P<0.05 fEit2E L,

3 £R

3.1 {RAMEALRE IR LN A Miller 41 (14 T8 25 2%
fES % w38 A 2 W RUEE T W% R AR R R
Miiller 4 , 4% %h 24 h J5 , 7T UL /00 48 Jf TF 46 U B
SRR, AR, T i 2 Ak, S AR T AR R U T
MRCE1A) . HE Z& o 1L Miller 40 1 9 i & 52 8k K
JIE AR, wT O B T A0, A, 6 T AR v sk (
1B) . Vimentin Y (& i 17 41 M % 72 , 3¢ 90k K Y
A bR A BORCR B & (B 1C) . GFAP fug
200 0 A2 6 A L, 2 3R TR IR P A T 22
RE5H (K 1D)

AL JEAL Miiller 40 115 5% 24 b5 (f8) 8 40 22 864088, x 100) ;
B ~D. P, ft Miller 41353 5 d J5 (B. HE 25, x200) ;

C. Vimentin {5 , x 400 ;D. GFAP %45, x 100)
B 1 K E Miiller B4 E

3.2 AGEs £ {4 F #L ™ & Miller 40 i LDH I i &
A5 4k  fik AGEs 4l .5 AGEs 41 Miiller 4f i LDH
T 48 h &5 24 h g2k />, 72 h 48 hith £
(P <0.05) ;4% AGEs 41 72 h f#§ LDH Js !} & 5 IF %
X R LB I 3G £ (P <0.05) 5 & AGEs 2 & i
Bt LDH s i 5 1E % X BB 41 DL K AIK AGEs 41 b
BWEWZ(P<0.05), Wk,
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®1 AGEs &#TFE R &4 M E Miiller 48 i)

LDHFHE(x+s5,n=6) U-L-!
23713 V4 LDH
415 .
mg- L 24 h 48 h 72 h
NP ali - 1937 +191 1703 +180 1731 +133
AGEs 75 2124137 1903 £195" 2109 +136"%

150 2552119 2154 108> 2812+58">

T < [ 4 4 45— I 1A B A P < 0. 05 5 [/ — I 1] B 5 1F 9 X
TR 4> P < 0.05; [ — i} ] Bt 55 AGEs 75 mg - L™' 41 H &
) P<0.05,

3.3 XWFIEH ZAF T L Miller 20 g LDH Jf i
fsml N2 1F Re,, Re, Rb, MR T Wi
Miiller 402 LDH ()3 & 48 h 4 24 h 3k />,72 h
B a8 h £ (P <0.05) ;45 T HiZH 4% i Be iy LDH J

A 2 O 0 R A (P <0.05) o WL# 2,
#2 ABEH Rg Re,Rb, RERHMEREHT

3.5 XFE5 AGEs 451 ¥ M i Miiller 28 g LDH ¥
RS2 &4 Maller 40 fiff LDH @4 i £ 48 h
24 hig/>, 72 h i 48 h £ (P <0.05); AR
H Rg, ,Re,Rb, K4+ FizH i) LDH J i 32 75 4%
A B3 B AGEs 2 g i/ (P <0.05) ., L5k 4,
%4 ABETH Rg ,Re,Rb, BEWY AGEs(150 mg-L ')
&% T Miiller 88 LDH R H B (x £5,n=6) U-L"!

Miiller Z8f LDH R HE MM (2 +5,n=6) U-L~!
biilh=:s LDH

45

/mg-L~" 24 h 48 h 72 h
IE X 1 - 1937 191 1703 180 1731 £133
Rg, 400 1 447 +60% 1114 £213"2 1 542 +104"2
Re 400 1268 £108% 1002 +132"% 1602 +73"2
Rb, 400 1335x37"  885+87"% 1 469 +24'%)

AZH 400 1300 652 904 £196"% 1406 £113"%

TR

T < R AR — I 1) B LR P < 0. 055 55 [6 — i ) Bt 1F % 6 B8
I E P <0.05,

3.4 XMk AGEs £ #8 % i Miiller 40 i LDH Y
WA 454 Miller 48 0 LDH (¥ 1 248 h
24 hyk/,72 h 48 h £ (P <0.05); A S &
4RI T i 20 78 24 h LDH Ay I B & &8 (% AGEs
MW I (P <0.05); AZEH Rg, ,Re,Rb, M i
Wy 1id 48,72 h LDH s i} it 8% AGEs 41 1
FHWA(P<0.05), K3,
%3 A3E% Rg ,Re,Rb, RIEHMI AGEs(75 mg-L ")
£ % T Miiller 41 LDH jR H &M% M (% £5,n=6) U-L~'

20 51 i ' i
/mg- L~ 24 h 48 h 72 h

AGEs 75 2124 +137 1903 195" 2109 +136"
Rg, 400 2055 +199 1550 £133"2 1889 £135"2
Re 400 2104 +120 1342 £230"2 1883 +92"%
Rb, 400 2 060 +148 1336 £157"% 1614 £38"%

ANZH 400 1 826 +74% 1263 +158"% 1937 +107"?
R

T« R 20 N 5 R — ] B LA P < 0. 05 7 [R] — I E] Bt 5 AGEs
HHEP P<0.05(K4 ).
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F 5 LDH
gl y
/mg-L 24 h 48 h 72 h

AGEs 150 2552 %119 2154 £108" 2812 +58Y
Rg, 400 2369 £76% 1934952 2715 x27"%
Re 400 2315 £54% 1900 =181 2407 96"
Rb, 400 2252 £58% 1992 1172 2661 +119'2

ASHE 400 2134 +21% 1870 +60"» 2395 £55"%
B2 L]
4 itig

K08 PE s b2 DR KA MR EEERN ., 4
Do JEE Miiiller 200 f 2 A0 190 A6 A 3 62 19 B2 02 e Jo 4 L
76 DR 5L ] Ge st A7 46 Miiller 40 Bt (9 D g s g,
PRSI 5 77 40 MRS 8 1K 2K 0098 F 5 B IR 2, AGEs
SEAUARAE A2 Pk = OB RS R T8 Y — Fh oA AT
TR LA TR, AR R I I RRE 1 R A LR
A EE M A, BT AR WA KA S
HAFXF AGEs Z5 4 F AL i Miiller 40 i 75 1 5 Wi 1Y
SCHk. P, AR SEE LN S B AT Rg,,Re,Rb, K i
By o iF 58 % 42, DAL I S Miailler 41 i A £ FH 4B
RO BT A2 B Rg,, Re, Rb, S 42 BUY) X 1E
W & AGEs(75, 150 mg-L™") £ F ¥ % B Miiller
28 B 35 7 04 5 ]

LDH J& % 4f At 4 i , 40 Mo 76 IE % IR LDH
) T B AR /D, Y A I 52 A5 40 A 3 A P
s, LDH By J 3% 2 . Btk , LDH J 5 50 ok )2
IR D JE Miiiller 21 72 DR 5191 2 g 32 450 17 30 1Y —
ANEURR B L 0 A RS FR Wh LDH I A, AT
WA I R Miiiller 210 Ji0 68 (%) 38 378 1 . AR S g h, 76 G
25T UG BT 45 S5 50 41 Maller 40 i 35 77 ¥ 2 30
JeThE JE REAR, 7E 48 h A Muller 20 fifd B8 55 E 1 i
I UL AE T 25 ) T WA IE % LA & AGEs & 4 F
Miiller ZH Jifd RS 2 14 A8 Ak 2 — By, B # #E 72 h
2 o BB S S 1 A I 9 D PR 22— T R R B 5 B ) A
K. 7E 75 mg- L' By AGEs 4 F, 24,48 h H}
Miiller 41 Mg 71 5 1E & X B4 b T B 22 5%, (1
72 h B 4 A B IE H 6 RR AL A, 156 B Miller 21



TR LTI, 55« NS 581 o W A A 2R 7 0 2% A T AL IO B Mailler 401 JHD 3% 7 4 5 00

JfL X 8 B VR BE R 75 mg - L' AGEs A5 — & (1 i}
)T 32 1 5 7F 150 mg-L ™" AGEs 44 F,3 > B
() LDH J H 35 LU I % X B4 K ik AGEs 4138 i,
$E78 AGEs fg B 1 15 I 40 X B Miiiller 200 fifd 5 1) 38 375
P, BEAR A IS T, I B 1 35000 e ) A A G

TEIEH %4, NS B 1T Rg, ,Re,Rb, K424
Xf Miiller 24 3% 7 (9728 AL B0 TC W] b 50 s N2 et
Rg, ,Re,Rb, K48 B4y 1 il 2 4% i B i) LDH ¥ H 52
PR TE %o REZEL sl /b, DL DN 2 B R O RO
IR

fE 75 mg- L") AGEs &1 F, A2 24 Rg,,
Re,Rb, K 3B % Miiller 20 it 3% 7 (4 78 {1k HL A JC
WEL W24 h if A& B H Rg, Re, Rb, T4
Miiller 2 il 1 1% 1 51k AGEs 20 LWl . 25 =, 6 %
I3 RT RE 5 25 K AR B R A OGBS
HAF IR B AR 3 A i B Miiller 40 g 3% 1 24 %5 %
AGEs ZH W] W 3 5, $8 /8 A L9 55/ T A S B e
By o Miiller 41 Ji B8 AS 2 ME O RO B0 0 3. 7F
150 mg-L ') AGEs &1+ F, AZ 21 Rg, , Re,Rb,
KARE X Muller 20 375 77 (9 728 b BLHE IR G 8 3%
S 2 T Al 3 AN BB LDH J i & B &
AGEs /b, B AR 250 2510 F A 21 Rg, , Re,
Rb, 4% B Py 35 fe 34 5 Miiller 20 M 5 i) A3 M, 32
fm5 Miiller 41 M8 B9 36 71 o

Zi b, NS AT Rg,, Re, Rb, K S RE 2 5
EH K 75,150 mg- L' i AGEs £ 4 F #1 /i
Miiller 2 i RRRS SE 14 , 384 5 JHC 200 R 0% ), 3R] BB A
Z R I BiiR DR W25 T gtz —.
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