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Abstract

BACKGROUND: Ginseng has a wide range of pharmacological activities, such as anti-inflammatory, anti-stress,
and immunomodulatory roles. Its major pharmacological active ingredient is the ginsenoside, and Rgl is an
active ingredient with a higher content.

OBJECTIVE: To investigate the effect of ginsenoside Rgl on type II collagen and cyclooxygenase-2 mRNA
expression in chondrocytes of an interleukin-1B-induced osteoarthritis model.

METHODS: Undamaged cartilage from osteoarthritis patients undergoing total knee arthroplasty was harvested
and cultured. The effect of ginsenoside Rg1 (0.001, 0.01, 0.1, 1, 10, 100 mg/L) on proliferation rate of passage 2
chondrocytes was analyzed by Cell Counting Kit-8. Then the passage 2 chondrocytes were divided into blank
group, control group and experimental group randomly. Dulbecco’s modified Eagle’s medium was added into the
blank group alone. Interleukin-1f at a dose of 10 pug/L was added into the control group to establish an
osteoarthritis model. While 10 pg/L interleukin-1B and ginsenoside Rg1 with different concentrations (0.1, 1, 10,
100 mg/L) were added into the experimental group concomitantly. After 24-hour in vitro culture, the expressions
of type II collagen and cyclooxygenase-2 gene in human articular chondrocytes were analyzed by reverse
transcription-PCR.

RESULTS AND CONCLUSION: Promotive effect of the certain concentration of ginsenoside Rgl on
chondrocyte proliferation was observed by the result of cell counting kit-8 analysis. However, compared with the
blank control group, the lower concentration of ginsenoside Rg1 (0.001, 0.01, 0.1, 1 mg/L) could not stimulate the
proliferation rate of chondrocytes significantly (P > 0.05); only the higher concentration of ginsenoside Rgl (10
and 100 mg/L) could stimulate the proliferation rate of chondrocytes significantly (P < 0.05). From the results of
cell counting kit-8 analysis, compared with the blank group, the type II collagen mMRNA expression significantly
decreased and cyclooxygenase-2 mRNA expression significantly increased in chondrocytes of the control group
(P < 0.05). When 10 pg/L interleukin-1B and ginsenoside Rg1 of different concentrations (0.1 and 1 mg/L) were
added concomitantly in the experimental group, the type II collagen and cyclooxygenase-2 mRNA expression
had no obvious changes compared with the control group (P > 0.05). Meanwhile, when 10 pg/L interleukin-13
and ginsenoside Rg1l of different concentrations (10, 100 mg/L) were added concomitantly in the experimental
group, the type II collagen mRNA expression significantly increased and cyclooxygenase-2 mRNA expression
significantly decreased compared with the control group (P < 0.05). These findings showed that interleukin-18
induced decreased mRNA expression of type 1l collagen and increased mRNA expression of
cyclooxygenase-2 could be antagonized by somewhat concentration of ginsenoside Rg1l.

Key Words: tissue construction; cartilage tissue construction; ginsenoside Rg1; type Il collagen;
cyclooxygenase-2; chondrocytes; interleukin-1 beta; reverse transcription-PCR; osteoarthritis; Cell Counting
Kit-8; tissue construction photographs-containing paper
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Figure 1 The chemical Structure of ginsenoside Rgl
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Main reagents and instruments for analyzing the effect

of ginsenoside Rgl on chondrocytes:
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H1 72 °C 35 s(32 M) A 2: 95 °C 5 min;
95 °C 40s, 50 °C 30s,72 C 35s (32 Mii#f); B-actin
95 °C 5min; 95°C 40s, 57 "C 30s 1 72 C 35 s(32
AR . WS FTH [ A B PCR P48 HL 5 pL 34T 1%
IEERELRE vk, T PCR Marker 754> 1 bnife, 7545
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HELLHB BN 2 PCR P4 HIWOG R ELE R R .
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24 h, TR R, A A B2 S A ZB-actin 51411 _Liff
AW TRRA AR A B

3149551

Primer sequences:

514 351 P B (bp)
I#KE EJf: 5-TTC AGC TAT GGA 472
i GAT GAC AATC -3’

Fiif: 5-AGA GTC CTA GAG

TGA CTG AG-3’
W& Ll 5- CTTACAATG CTG ACT 242
g2 ATG GCTAC -3’

Fif: 5- AAACTG ATG CGT

GAA GTG CTG -3’
B-actin _jif: 5-CGG GAAATC GTG 443

CGT GAC -3

Tit: 5-TGG AAG GTG GAC

AGC GAG G -3

% TRIZOL & RNA FREGRF & v e, $2I
SORNA, R FRYE S 85k PCR Bk 74, 11
MRS [ N 4AE: 5 °C 5min; 95 °C 40s, 52 °C 30 s

1920

A: JEARHIR 4d

B: Jaftidt 11d

C: 28 2 fRNSRA BT AL

e G2 AU AL TR A QR AT A
ABL, - AEFARAN AL 290 0 K 2 18

K2 NS HCR 41 B3 (x100)
Figure 2 Morphology of human chondrocytes (x100)
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®1 AR EAMNLIMAAFRE R NS 21 Ryl #5577 24 h
i A2 L I T AR AR A
Table 1 Changes in proliferation rate of human articular

chondrocytes cultured in different concentrations of
ginsenoside Rgl for 24 h

ZH 51 WG EAR (x£s) HTH (%)
E{EpSpiE 0.788+0.019
ANZ 5247 RgL s ik 5 (mg/L)
0.001 0.797+0.044 1.14
0.01 0.802+0.047 1.77
0.1 0.815+0.046 3.43
1 0.822+0.039 4.31
10 0.884+0.057 12.2%
100 0.890+0.022 12.9°

50.001, 0.01, 0.1, 1 mg/L AZ21F Rgl tk, *P <0.05 (R %
SIHT)e

W AR (%) =[(SE AL T34 Agso {25 A X HEZL T34 Agso ()25 A
X AT Agso [H]x100%. 50BN, M AS BT Rl IR E N 10,
100 mg/L B, {3k 4RCR 40 I R A AR 0

15 1

a a
g 10 A
E
= 5 1
0 1 .| 11 11 1
0.001 0.01 01 1 10 100

AZ 21T Rgl i % (mg/L)
5 0.001, 0.01, 0.1, 1 mg/L AZ 2+ Rgl Lk, °P < 0.05(‘f
K2 5 2250 HT) o
W AT (%0)=[(S2I 41 T3 Auso {25 1% HEZL T34 Auso
B A% HE L T34 Agso H]x100%. &5 R 7%, 4 A ST Rgl it
HHRIE A 10, 100 mg/L I, A3k R 4 s e 1

K3 ANFBURMR L A S B RgL XA S48 41 i 1
IRERGE AT
Figure 3 Effects of different concentrations of ginsenoside

Rg1 on the proliferation rate of human articular
chondrocytes
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Rg1(0.001, 0.01, 0.1, 1, 10, 100 mg/L)100 pL/4L
Fi#:24 h, CCK-8Jt 4 LR, AFTEKENS
TR RN 4t i 1 G 3 — e (R HE AT FH (F=6.144,
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40.001, 0.01, 0.1, 1 mg/LHH {2 8 4 B ) 3 5 1
AR, Z5EREEZ (P >0.05). YASEH
ROLFURIRE #10, 100 mg/Li, it 4 4i i i 1
BEAE AW, 25 W3R (P < 0.05).
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Jf 11 78 i JR mRNA R IA (1) 22 A7 i 3 M X (F=
1 028.143, P < 0.05). =141 40 11 8 i I
MRNAKI AR 2 5 4 1.01+0.04, 17 52l i A (A 26 i
I 25 BT LA i A 400 R 40 M TT 28 i i m RN A 6
Tk B FBREZTAY41K1/4, H0.27+0.01, ERAE
FEE (P <0.05), WLKA4.

ANZ A RgL K% (mg/L)
A KHRA 0.1 1 10 100
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pactn [P ——————
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]
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o
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bc

a1
1

IR (IB-actin W6 L AH) (%)
o

ST A0 1T YRR 5 mRNA f 2

A WA 01 1 10 100
ANZEAF Rl ik % (mg/L)

B[4k, %P < 0.05; H5xHE4l, 0.1, 1 mgll NS 2
Rgl 4llt, °P <0.05 (SfFEZE 740 H1).

W I BBRJIEAN B-actin 455 KNy 30k 472, 443 bp. ¥
PAxts RoR, BOERIERE AL TT ZUR)E mRNA [FRIEKF
J3 1.0,
K4 ANZETF ROL X EIIA 5 1B 75 I HE A1
AL I mRNA R 1
Figure 4 Type II collagen mRNA expression in

interleukin-1beta-induced chondrocytes cultured
with ginsenoside Rgl
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WARK(P > 0.05); B G MANS B HRYLIT K
FEMTF R, A 21FRgLR B K 1051100 mg/L
I, NHRCE 4 TR IR mRINA ) 2R 1 B 12 57 31410
#I(P <0.05). H.10#1100 mg/L A Z 2 HRg1 T Hi i A
B i b T8 i mRNA R %G5 B B 1 0.1,
1 mg/lLAZ BRI+l 41 fa(P < 0.05), #i#Rgl
J R R e, SR N DT A 4 P 8 B i A R
Wi . {HJZ10F1100 mo/L A\ 2 B Rl M N i
g0 b 1A S JRmRNAR R IA 22 7L F R (P >
0.05), i BIRgLIT &SI L 1 i B — e R S, 34
RO LI % 8 X0 N G 71 i 4t M ) 4 i i 2 7 AN B
B, WK4, %2,

#2 AZEIF Rl THAGMAFE B 00 4
LB I mRNA RIE 7K
Table 2 Type II collagen mRNA expression in interleukin-1

beta-induced articular chondrocytes cultured with
ginsenoside Rgl (x+s, /B-actin W FE LLH)

205 112 5 mRNA [ 55 K P

(S EE! 1.01+0.04
o HEZH (N 11 40 A 2 1B) 0.27+0.01
ANZEAF Rgl i % (mg/L)

0.1 0.28+0.01

1 0.30+0.01

10 0.84+0.01

100 0.87+0.01

i HER mRNA PR RIEE D I B NS IROG R &R . 421
Ut WIBEAT I0C A I NS 21 I IR P R, % A SG 0 2 i 8 A A
FIBWIE, AT mE] 10 mo/l &, EHaEfE A AR I .

S PCRES B WL #£3,

# 3 AZEIF Rl THAMAF B 300K an i
FRIRA AT 2 MRNA Kk /K
Table 3 Cyclooxygenase-2 mRNA expression in

interleukin-1beta- induced chondrocytes cultured with
ginsenoside Rgl (xxs, /B-actin W) LLAE)

415 AT 2 mRNA 235K

EMEE 0.23+0.01
AL A 40 A 2= 1B) 1.27+0.07
NS BT Rgl ik % (mg/L)

0.1 1.20+0.04

1 1.20+0.05

10 0.28+0.05

100 0.19+0.03

e FAR mRNA KA AR LLE KR BOTA S PO LR IR . 45
REIR AN 1B R F T A IR PR A T 2 mRNA RIAKT,
IEA A 10, 100 mg/l AZ 24 RG1L el It ik .
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24 hlg, SAPEARPHASEF2MRNAR LT
754 & X (F=450.063, P <0.01). H4ifinAH
40 A 22 ABALAN M IR A B2 mMRNAFRIA/KP55
FI4L T 515 % (P < 0.05) . L5 Bzl i\ (1 41 g /21841
AL, WA INARGL 0.1 mg/LAI1 mg/Lit, 40 R IR
AEE2 mRNARILK-BAT W AL (P > 0.05); 4
RoLFEWKRE T 410 mg/LFI1100 mg/List, 4 i rhR
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3, K5,

ANZ 21 Rgl W (mg/L)
A KHRA 0.1 1 10 100
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15
£y &
g X 3
;. L £ 5
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DEe
A 0

AR 0.1 1 10 100
ANZ 17 RL Jhbik [E (mgi/L)

53 A4it, P < 0.05; H5xiE4l, 0.1, 1 mg/Ll ASRiY
Rol 4L, °P < 0.05 (FAEIZEITZE3H).

VE: BRELATN 2 1 B-actin 4 KNS5 242, 443 bp.
3 LAxes F5, BE 6 T HCE IR 4 2 mRNA FOi% /K
¥ 1.0.

SR BN QAR 1B B BE TR AN IR S BT 2 mMRNA
RIEAKT, WA MA 10, 100 mg/ll AZBH RGL G
K5 AZREH Rol X HAMA R 1B 7M1 8 41 i
IR A 2 mRNA Rk
Figure 5 Cyclooxygenase-2 mRNA expression in

interleukin-1beta-induced chondrocytes cultured
with ginsenoside Rgl
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