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Efficacy of Ginsenoside-Rg5 on Chondrocytes and Cartilage

Matrix in Rats with Knee Osteoarthritis Model

FAN Xiaojun'® HE Weijia' YE Haicheng' SU Chuntao'

! Department of Rehabilitation Medicine, First Affiliated Hospital of Xiamen University, Xiamen 361003, Fujian China.

Abstract Objective: To observe the efficacy of ginsenoside-Rg5 (G-Rg5) on the metabolism of articular chondrocytes and
glycosaminoglycans in rats with knee osteoarthritis (KOA). Methods: 24 KOA model rats established by transecting ante-
rior cruciate ligament were divided into the normal control group (NC),the normal saline group (NS),the 3 pg G-Rgb
group and 10 pg G-Rg5 group. All injection was carried out twice a week for 6 weeks. The cartilage morphology was eval-
uated by hematoxylin-eosin (HE) staining and Safranin O-Fast Green staining. Modified Mankin’s scores (MMS) , carti-
lage glycosaminoglycans (GAG) content, number of chondrocyte and cartilage thickness were evaluated. Results; Histologi-
cal staining showed that the NS group had rough surface or even local defects,uneven coloration cartilage matrix, chondro-
cyte clustering, unclear cartilage layers, tidemark disappearance and presenting obvious characteristics of osteoarthritis-like
changes. Compared with NS group,10 pg G-Rg5 group had a relatively smooth cartilage surface,uniform coloration carti-
lage matrix, present tidemark line and signific improvement of the number of chondrocytes, cartilage thickness and GAG
content,and its MMS was significantly decreased (P<C0.05). 10 pg G-Rg5 group in cartilage MMS and GAG content
closed to NC group (P>>0.05). However,the 3 ng G-Rg5 group had uneven cartilage surface and uneven coloration carti-
lage matrix, mild osteoarthritis-like characteristics,and the number of full-layer chondrocytes,cartilage thickness and GAG
content in 3 pg G-Rg5 group were not significantly increased (P>>0.05). Conclusion: G-Rg5 had a protective efficacy on
KOA and can improve or delay articular cartilage injury, and inhibit chondrocyte apoptosis and lose of GAG content of

KOA model rats in a dose-dependent manner.
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B T8 & (Knee Osteoarthritis, KOA) 2 ML
AU B AT PR RS B 18 M O R . L PR AR
R B B AR R R S R T TR M A E L I
PRAEIR 3222 3R B Ry O 77 0 b i AR 3% 3 A2 PR
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NS 02 W T [E A% Gt b B 24 2 — (e BT 1R T E
TSRS PR % A mEEM G M ES . fECE
RN AT 54 R T EHE T A
AN A L £ SR L S T A A 0 . ol bk 2
PR 25 LA 5% 2 BN 2 B 1T (Ginsenosides) J& A S 1
FEHER A 235 40 RFVEYIEEH A S BT,
H Ginsenoside-Rgh BRI WP PLR PLEIMNZ
FRAE 0 N2 bR e 2 LA 7R A 0 o
VERS ™ G895 # & M Ginsenoside-Rg5 A] D i 36 &
PP IN NP G- LIFAEE2 N it S g S
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B BB A3 R A P SO i SR OBE AR Y 5 e S ]
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H A A o B 2 R 2 S B ) L 3R L 3F T Eh )
scus bR AT, 24 B B ME M SD (Sprague Dawley)
R WA R E S 180~220 g, BEAJGSEINME 1730 A
AN I LI S AR I R O AT OGRS 3
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12 h/12 h, W54 Xs sh iy iy 4k B 07 ¥ A7 5 O T 3%
Frc g sh Y n 4 SrE R L) .
1.2 3h¥ordH s

D24 FTE T JOMEVE AR SD R U MR A 1
JH] o 2 BRBE AL RT3 43 R IE 8 X HRZH (NC 21,6 HD) i
P (3 pg G-Rgb 416 H .10 ug G-Rgd 41 6 H 43
thokdl 6 20 2) REURATAS 457K 12 hoof 10267k
B AR AR IR 30 mg/kg F AT G BRI, S
HE 0 R Hulth F ARG A7 ik ot B dl K BT 45
J& IR A8 ) V) W R (Anterior Cruciate Ligament
Transection, ACLT) , K iR B8 % T 1) I BRAM Bib T 2 4E
B b A 0 OG5 2% e HLIH B TR J1 8 2 D) I A4 i
55 NS B0 B Bk L KR 8L FR B A R Al W
PR BT I G5 3 o s e g DG T fel e A0 A L 4 TT
B WD L JE il A O He B T sSSP .
115 R T U)W i 52 S0 ik i 3 PR A AR R 2 58
YW R TR S AR BCE i . 2R B ER K
BEA D i 8 52 A7 WD Ik 1l 548 5w A D B
RIRW 50 . M aEd REEZE3dINTEHEE
2.PEH Oz, NC 4K B — DU, BRI A RR
THAER EAIAT R TR, RIFH 2 X Biir.
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ANZBH Rgb (3 X 4 Ginsenoside-Rg5, 455 X
G-Rg5.4r 28 C42H70012, i AR AL & A= W) BH .
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WS 0.3 mL 4 0. 9 %0 A4 BRER K, B — A0 JE DU 43
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1.3.2  WEHR AR
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P L3R LSD A3, P<<0. 05 22 R A 552475 X,
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2.1 RHHEALIEEEMER

MU A2 MEE HE Yo WK 2,2 ) NC 4 194K
B PTG o B A HE SRR R 2 KT T A R
10 png G-Rgb 41 By 3R M- 5%, 50 40 i 73 A A X 3
A1 JRdR ] WA JHCE RT3 ng G-Reb 1 #
THT AN P, B T e 8 N H4 5 B R DG T R U
T NS 21 R 2 T AR RS . e 28 Jm 35 Bl 4, 3k Jo 4 41
Yue N1 R AR B HE S S R AR A A B RN
TH T TR T % S A ST R

() 10 pg G-Rg54 (d) 25 AL (NS4)

B 2 HE#&EE R (X400)

2.2 g

ARAIF G 38 3 R 0 S T 43 ik B I g
TR 20 AR R TR ) ok S B B M DG R R R B AR
HEGRRE LR D JCH 22 A X 1) MMS S H]
HHZE T 200, Bon S dm 5 A SR L (F=
21.8,P<C0.001; F=30. 64,P<C0.001), AT NC 4.
510 pg GReSHWI 2 F LG 72 L (P=0.579 1,
P=0.669 1),j 3 ng G-Rg5 11 NS 41y MMS & & 7+
BLESRAS%IEE L (P=0.013 3, P<0.001; P<<
0. 001, P<<0. 001, =i 2H [A] He % MMS ] K 3 /MR IR
10 pg G-Rg5 21 .3 pg G-Re54 NS 24, = H 1 % 54
it ag i X (P<<0.05),

BB A 2 AN BCR B R O 22000, Bon & 4
] 2R H G %8 L (F=15.22,P<0.001) ; #l Lt F
NC 4.3 pg G-Re5 41,10 pg G-Rgb £ NS 4 ## %k
R, 2536 %iF%E L (P=0.003 4, P=
0.045 4,P<C0. 001); T 1 5 21 [A] L 4% W 75 . 10 pg
G-Re5 MMM F 3 pg G-Regb Ml NS4, 5%
Bt L (P=0.045 3,P=0.000 2), 5 W & ] 2%
STG A2 L (P=0.154 7). Hfl X 5 40 5%

AR ZE Ty 22001, 45 B BoR 5 W 22 RA gt % &
Y (F=15.88,P<0.001);5 NC 404 It ,3 pg G-Rgb
.10 pg G-Reb 21 NS H KU B E AR, 22 57 A 5¢
T L (P=0. 002, P=0. 045, P<C0. 001), =[]
ZRA G X (P<<0.05),

PR TR 4 2 5 T R F SRR R O 2540, R
BB EFA G E X (F=13.05,P<0.001); 4
FbF NC 4,10 pg G-Rgb 4.3 pg G-Rg5 41 NS 41y
WK B, 2 R A G2 L (P=0.003,P=
0.049 9,P=0. 000 2); fij T i £ [a] Lb 8 & 3K, 10 pg
G-RgSH M BCH B B F KT NS 4. 255 A 51+
HX(P=0.002 2), AR ERLHITFE L (P>
0.05)  FRH JEEBE 42 fil X SR B R 7 2250 BT » /R 4%
ZHIA 2% A i X (F=12. 84, P<C0. 001) ; ¥ [t
F NC 41,10 ug G-Rg5 4.3 pg G-Rgb 41 NS Kk
WEEM EZRARITEE X (P=00021,P=
0.044 6,P<C0.001); i NS &4 () 8 & ¥ B 8 % F
3 ng G-Rgb f1 10 g G-Regb . EZRAHGIT¥E XL
(P=0.049 7,P=0.007), 1l J5 Pi # ] 2 % LG %
B X (P=0.157 4),

£l EXRARBRBEXTHERGEEGTLs.n=6)

i H NC 41 3 pug G-Rgb 4 10 ng G-Rgb NS 4H
MMS Bz 1.28+0.76 1.8142.78"% 1.54+0.81" 9.33£2.56”
e fik DX 1.314+0.73 4.67+0. 5227 1.5140. 847 10. 3543. 45

. ez 138.17+21. 59 87.68+24.09” 113.92+14, 48V% 70.92+11. 437
R 0 i K

e e IX 128.88420. 59 85.45+15. 4697 104. 4£16. 407 67.28£10. 947

R Bz 262.48+43. 41 168. 9739, 88 212.09£34. 40" 133.17£32. 727

R e fih DX 256.25+46. 91 159. 63+33. 1927 194, 87+45. 69V7 116. 754 33. 38%

.5 NCZHAM . 1)P<<0.05,2)P<<0.01;5 NS ZH4H It ,3)P<<0.05,4)P<<0. 01,



16

2.3 BRCE LT ORE R RE Y i

P FL O-[H 4 Yo a0 3, M 2 F ¥k %
AR LW e A/ (L3R 2), 7T WL NC 41 89 5
TG T AR E A, BO 0 ms, )E 2
AL W . 10 pg G-Rgb 21 19 %k B 36 1 F %, It
Frge e s, B S RV L . 3 pg
G-Rgb 21 ## 2 A B Rk, 56 I e 0 52 P 5 0, 3
RAH R . NS 21 B0CH 3R H B, T A IR A
RPN

FERRCE 42 )2 L ol DX 1% B R0 5 R B R

@ SEXRANCE) (b) 3 pg G-Rg541
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9.907,P=0.003;F=9.366,P=0.000 5), i#—4%
JH R TR A 6 235 28 8 s A LG T NC 41,3 pg G-Rg5 4111
Wil R oW BRIk, 2R AR E X (P=
0.003 3.P=0.002 9310 pg G-Re5 20 1k e B 0l 5
5 NCH RG24 5 L (P=0.680 5,P=0.869 4);
NS 20 i b e OB 7 B W 3 R, 2 R A Fit X
(P=0.002 1.P=0.002 2), ML F NS 4.3 pug
G-Rg 520 1) ¥ e SR W% & 12 BUA BT I o AEL O 3 ] 22 %
TGt L (P=0.497 2,P=0. 624 8),10 pg G-Rg5
HIBERRE S RN RIS 2, R AR E X (P=
0.003 5,P=0.004 9),

4FF =

(c) 10 pg G-RgS ' (d) Z EHEAI4I(NSE)

B3 HBLOBEZEBBER(X400)
K2 BIBAXREET GAGC EFHUXZTEE(TEs.n=06)

A NC 41 3 pg G-Re5 4 10 pg G-Re5 4 NS 2
Rz 0.13540.025 0.083%40. 219 0 0.12940.024 0 0.07340.027 0
FEfil X 0.13720.029 0.08220.018 52 0.13440.032 59 0.07640.022 5%

.5 NCAHAMI.1)P<<0.05,2)P<<0.01;5 NS #H4H 1 ,3)P<<0.05,4)P<<0. 01,

3 itig
3.1 ASAE R E R T R

NSRS 8 PO B KA oo <L A 1
JIE | A A TR, AE T B 2 sl b B T AR
TR B P DG A R A ST R K AR TS B2 BR
I S W AR E L T B AR R 2 KRR A
AR 2B 28 285 1 K 7 BELAS 368 DU 95 A SE A 7 D) 22 ik o
i U T kL R R SR BUE A . BRI Ah DURE K
BRI A LA A5 AN TR I T B3R T B B AR
Mg, BESBTTR PR S A NS REH KA T
RVEBFMEENR ., MAECE 2S5 LA S
S D A AN £5 AR 0 8
FERAMG A - B BHL A & . (2B EE IR
PLAZ G i DL B BH 25 3% ORS¢ = R — 5 T
TE Y NS FEAR AN IR 38 T8 5 Al ke
55 T E T EE . MMARESRRHASBHEAN
S0 BN A 6B SCT R LA 3 2 B
P o BRI SO I R T B
3.2 AZEAF-5 XA R BA R EN

WS KB G-Rgb Al LA 5l 4E 2% ¢ 45 #10H
P B G NC 20, 20 2122 e 6, 0] UL 31 36 1T AH X 7 3%
O MM A B A O R AR o 3 g

G-RgS A i R A V-8 B B g (R 1y, B A% i i 1k
SN RBER . T 10 pg G-Reb A% NS 4. 88 4i
JELESC R RS E RO Bl SROBE B i T 8 T v, MIMIS B &
FEAR, $275 G-Rg5 AT LLSE o v /0 1 4 i 9 0 1 L ek
5 T AW i SR 5 o ORI R IR MR DG RS AL R
BRI DG i B s . 2B X I & B 10 pg G-Rg54H
AL T 3 pg G-Rgb 41 MMS FKCH 40 i %, i
3 png G-Rgb 411 5115 4 i 500 TS i % b i S 5 1
HHEE NS 4 IC I T iR LI G-ReS 550 H2 AR 8 4k 1)
IR P O T R ABE A R B O T 2 A L 40 T R
Wl e A D, 10 pg G-Reb W i 1 5679y 5 HAT R
PPE R . R A AR B B O T B 1 R OR
o JICR 73 5 R R T o R HICE SR ARCR A CR A i
3 U ST B 1 22 DR B D OG5 AR B o, A 4
R T QA e SR A5 1) 5 g O R R O AR
1Y) 56 R S5 AL DR 1 B R L3 9 U/ O T T JEE 4 R U i
BUBRE & S5 1 . Zhang™™) 1 1F 58 45 2R 5 A< 0F 58 4
L, HAESE G-Rgb 1097 1A R e 14 567 48 1 e 4
PR T L BB 2 700, FLARCE 6 0T 2R 1 2 0 L D AR
AL 298 I 2 1 7K 235 T s RGE DY 1 G0 i ik
J5i 4 @ & 1 B (Matrix Metalloproteinase, MMP-13)
FEARH] 45% » 1A 2 -1p (Interleukin-1p8, IL-1B) | Jif &3
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K F-a( Tumor Necrosis Factor-a, TNF-o) ., — &1L &
(NO) Filifs 3 B NO A Wi iINOS [AIK T 67%,54% .
3200 R 49% . [AIEE. 15 mg/kg it 1) G-Reb A HE
b e JBE B 2% BT ARCR A0 R T 4R F R R OR G-
Rg5 1] AR 1h 3B 6 i I 40 4 o Al B 9 T, ol T
BN RIEIT .. [FFE Aravinthan 2% 2 31 G-Rbl
AE 103 A0 G AR A i R, L 2 R K 1 o 2 B
HLOCT 4 KB R S 1 B P AR R A L 2 B
M 1L-6, 1L-13, MCP-1/CCL-2, 3 4 & -2 (COX-
D METHI R R E, (PGE2) 45 2 SE 4 T, B AL T MMP-
13 85 RAE K F F 387K o BH 1k T %R 56 J500E frie SR 1)
Wi it

NS BT Reb BAEAS KBS B P A& . did A
Z A7 Rbl M A Wik 5 A 2 247 Re3 5 20 fifi iy
KA R B R 2 W58 UE 52 G-Reb T i i i g 41
AR T A W, 5 G MAPK 5§ 40 i PISK/ Akt
155300 % TG R 98 Bel-2 & ik A 5t [l s mT 41 i
248 KE 40 B B 7 4 TNF-o, IL-187% A5 HT 48 £ 1117,
VIR O R RS X RCE A M JH T 5 Bk
P R 1 3 R D 4 E PR T Ak A OCH BRI S &
MAZEAH-Rb1 Al Rgl BAHUM T BT R P& R4 45
ZFp 2 BAE FEE bR TR R M DG Ry T
TR NS A, = G-Reb 76 BB M o6y
R R G5 AT 685 Reb 78K Hh g g AL A=
P R R 2 R A 1) 4 25 A5 DR R M BR kA5 D6 A
Z sk — SR HIRITE
3.3 XWHH¥RESBEREEM T REE

i B M O T R 1 L AL ¢ R G Y R 9 3R
FTPEAS Ak R M PR DG R BcW i TR IN I )
S5 CANRI Ja D D B30 9 Can 28 AU 56 ) 25 A
B BEIR T B . AR SR TF AR O U AR
KRBT s fa e W2 A, S8
DAL ) B 483 0 175 R 1T 200 R I el AR L T R T ST 4R
7R ELAT d A (R SR AT 220 HRB R AP AL
ST R HRAE bl AR AR O Y AR I 5 U A A 4
HEAT 56 M 78 56 2 PR K L 4 ZUIE 5 2E WL EE s
SR G SRR AR L AR 2 T R A L R S
SR AR R I N = 1 O S =2 N
T R 8CR A i 3 s b R AR L T GAG
R B GES I R S SRR
e R HLR I o DX 0 B 7 R
3.4 AEHREY

AR GEAS JE 2 Aab S AN G T R b vk B B N 2 A
B S % T 0 L R R B ) R A L RO AR
IS ME ST RUR RIS R v UK -2 €= g N = g 1IN
AR L JOOME M SR ) 5 L R DR A RN Sz Il R ST
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SR IR B R 400 0 R B TR 9 1 O T R
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M FAS i 48 B &4 A F (40 MMP-13 ,1L-18, TNF-q
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