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Effect of extract from callus of Saussurea involucrate on proliferation and
differentiation of osteosarcoma cell MG-63
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Abstract: Objective To investigate the effect of extract from callus of Saussurea involucrate (ESI) on the proliferation and
differentiation of osteosarcoma cells MG-63 and explore its anti-osteoporosis and mechanism. Methods Using human osteosarcoma
cells MG-63 for the study, the effect of ESI on the proliferation was detected by MTT and LDH methods; The activity of alkaline
phosphatase activity (ALP) and the level of hydroxyproline (Hyp) were investigated by related reagent kit; The effect of ESI on
mineralized nodules was observed by Alizarin red staining and quantified by CPC, the expression of OPG/RANKL was measured by
RT-PCR and Western blotting, and the proliferation, differentiation, mineralization, and OPG/RANKL expression levels of MG-63
were assayed when medium contains both p38 inhibitor SB203580 and ESI. Results MTT and LDH assay showed that ESI (< 125
pg/mL) was non-toxic to MG-63, and it promoted the proliferation at the concentration of 31.25 and 62.5 pg/mL; ESI could
significantly increase the ALP activity, Hyp content, and amount of mineralized nodules; At the mRNA level, ESI could significantly
up-regulate OPG expression and down-regulate RANKL expression; At the protein level, ESI could significantly increase the ratio of
OPG/RANKL; SB203580 could reverse the acceleration of ESI on the proliferation, differentiation, mineralization, and OPG/RANKL
expression of MG-63. Conclusion ESI has the facilitating effect on the osteoblast proliferation, differentiation, and mineralization;
The mechanism may be associated with the expression of OPG and RANKL, as well as the signal transduction pathway of p38
Mitogen-activated potein kinase (MAPK).
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B LR 1015, AR, WAk 85 C, BRkid
I 60 min, JEZHEH 2 K, HIF 2 IR, 60
CIk IR AESFAFLIAE o LS TAE O RS, 2
FEHCETEALI 500 nm K FRGEE(E, TR
TR, 455 ESI TR A MEET R 6.1%, ESI
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wls A AR ISR 248, Syngene A ] PVDF fift,
3 [# Millipore 23 #] .

2 ik
2.1 {HAEIES

MG-63 401 & 10% FBS ] DMEM X5 773,
7E 5% COy. 37 CAUMERTFRMRT TR Frdl M se 4k
G, IMNBERR i (PBS) TEVE 1~2 Wi,
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R 1~2 W B AT a5 5
2.2 MTT £ ELAE5E

O BUE KIS A KORE R 1 MG-63 41 i,
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Fig. 1 Effect of ESI on proliferation and LDH activity of MG-63 cells (X £s, n=3)
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Fig.2 Effect of ESI on differentiation and mineralization of MG-63 cells (X *s, n = 3)
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WAL T2, ARS QiS4 (RS, KU ESI
BN T A5k X, I 10% CPC ¥Ellii ARS 4%
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1.6

mRNA A% %5 &
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0.8

0.4

1.2
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=R
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0.01), JHH¥EZE T T RANKL mRNA [f3RiA
(P<<0.01). KW ESI {1 MG-63 41 i 73 AL AH™ 1k
(I —FE % OPG Al RANKL &K %5 .
3.4 MG-63 {fifft OPG 5 RANKL EH IL{ET L
wE 4 prox, HXPR4UAELE, 31.25. 62.5
pg/mL (1) ESI g% & 2 4 = OPG 5 RANKL (1Lt
ff (P<<0.01), H:71 62.5 pg/mL ESI %} OPG/RANKL
B MR, BE—2UEH] EST X MG-63 41 g 74k
RIEHEVE B 5 OPG Al RANKL FE K] 1) ik 45 5%

mmOPG
ER ANKL

Hk
ek

*
.I *k *k *k
X 31.25 62.5 125 X 31.25 62.5 125
ESI/(ugmL™") ESI/(ugmL™")

"p<0.01

"P<0.05 “P<0.01 vs control group

3 ESI % MG-63 4Hfl OPG #1 RANKL mRNA RiXHIEM (X £s5,n=3)
Fig. 3 Effect of ESI on expression of OPG and RANKL mRNA in MG-63 cells (X X5, n=3)
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(X *ts,n=3)
Fig. 4 Effect of ESI on expression of OPG and RANKL
protein in MG-63 cells (X *5,n=3)
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W BANHEI T ESI X MG-63 40 g (B 58 73 AL 1 75
SEH, KT ALP 3&PERT Hyp /K7, FFRHAT T
WALEE TIIE R (P<0.01).

L5 ESI HAb PEZIAH LEES,  7F mRNA K L,
SB203580 5 ESI L[FEMH, T T OPG mRNA
£k (P<0.01), EJH T RANKL mRNA [k
(P<0.05); fEERFAKY L, HFELAIEAHE OPG
EAMmRE, 2T RANKL (%, MimE
4. 7 OPG/RANKL {8 (P<<0.01), 4i%ILIK 6.

gi b, @I, ALP WETE. T BRI AR K
L BEKAELL M, OPG. RANKL JERIRIEZ AT
[ p38 Hr e PEAHIF SB203580 figt 4| ESI
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"P<0.05 "P<0.01 vs control group; ““P < 0.01 vs ESI group
5 ESI 1 SB203580 X MG-63 iS58 . LT LA (X £5,n=3)
Fig. 5 Effect of ESI and SB203580 on proliferation, differentiation, and mineralization of MG-63 cells (X £s,n=3)
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Fig. 6 Effect of ESI and SB203580 on mRNA and protein expression of OPG and RANKL in MG-63 cells (X £s, n=3)
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JSE 4B 1 A K R A 2 R T 2 R W A
T, VFZduAME SRS, R B
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FAL ) BRI B W] A, BT EST e s

ARG S, ok, (et B BT IE R p38 MAPK
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REHOE ERK c-Jun N S e INK 253 B 5200 B

A, Bt D,
gi BPn&, ESI 7E4i /K1 b RERS ik N ey

FEAIHE MG-63 H95E 30 AR H 2 B B 1, AR

PUH BURAAE N, ESEEANKF b, dEnl Tl g

B AR A0 SR R, el = R SR

BV R ESTAERI TR, I AEE 1Y

INEAR B ESHR A, SER s R, R,

PUR TG I TR0 ) s B KT (K 3 A Y

SEUG, AUHRIERNE S AR MR R A TR AL B

BRI, 3t — DRI AR (R AR S

&30

[1] hEZ5 0 [S]. —#6. 2010.

21 # M Rl TyEa e LA 5 IR AL o7 o it
51 [D]. dbxt: hEPAEFRIKE, 2006.

[3] Lo Y C, Chang Y H, Wei B L, ef al. Betulinic acid
stimulates the differentiation and mineralization of
osteoblastic ~ MC3T3-El  cells:
BMP/Runx2 and B-catenin signals [J]. Agric Food Chem,
2010, 58(11): 6643-6649.

[4] Jiang S D, Yang Y H, Chen J W, et al. Isolated osteoblasts

from spinal cord-injured rats respond less to mechanical

involvement  of

loading as compared with those from hindlimb-
immobilized rats [J]. Spinal Cord Med, 2013, 36(3):
220-224.

[S] NiuY B, Li Y H, Kong X H, et al. The beneficial effect of
Radix dipsaci total saponins on bone metabolism in vitro
and in vivo and the possible mechanisms of action [J].
Osteoporos Int, 2012, 23(11): 2649-2660.

[6] Lewiecki E M. New targets for intervention in the
treatment of postmenopausal osteoporosis [J]. Nat Rev
Rheumatol, 2011, 7(11): 631-638.

(71 % Z&, BOSCH, ZENAR. Hrh TR 25 MR SR
A ML AL RO SE R (0], E SRR T )24 2%, 2009,
15(2): 33-35.

[8] Miyamoto S, Miyamoto Y, Shibata Y, et al. In situ
quasi-static and dynamic nanoindentation tests on
calcified nodules formed by osteoblasts: Implication of
glucocorticoids responsible for osteoblast calcification
[J]. Acta Biomaterialia, 2015, 12(15): 216-226.



23

Chinese Traditional and Herbal Drugs

Fa6% F 198 200510 5

° 2907 -

[10]

[14]

Cho Y E, Alcantara E H, Kuinaran S, ef al. Red yeast rice
stimulates osteoblast proliferation and increases alkaline
phosphatase activity in MC3T3-E1 cells [J]. Nutr Res,
2010, 30(7): 501-510.

Harada S, Rodan G A. Control of osteoblast function and
regulation of bone mass [J]. Nature, 2003, 423(6937):
349-355.

Li B, Ling Chau J F, Wang X, et al. Bisphosphonates,
specific inhibitors of osteoclast function and a class of
drugs for osteoporosis therapy [J]. Cell Biochem, 2011,
112(5): 1229-1242.

Lee H S, Jung E Y, Bae S H, et al. Stimulation of
osteoblastic
MC3T3-El cells by yeast hydrolysate [J]. Phytother Res,
2011, 25(5): 716-723.

Saito M, Marumo K, Kida Y, et al. Changes in the contents

differentiation and mineralization in

of enzymatic immature, mature, and non-enzymatic

senescent cross-links of collagen after once-weekly
treatment with human parathyroid hormone (1-34) for 18
months contribute to improvement of bone strength in
ovariectomized monkeys [J]. Osteoporos Int, 2011, 22(8):
2373-2383.

Li F, Yang Y, Zhu P, et al. Echinacoside promotes bone

[15]

[16]

[17]

(20]

regeneration by increasing OPG/RANKL ratio in
MC3T3-El cells [J]. Fitoterapia, 2012, 83(8): 1443-1450.
3, B UK, svek, 55, OPG/RANKL/RANK %
SEAT. F 20 LR 0 AR LR P A 3], R
BIRHRAZRE, 2011, 17(11): 1010-1013.

Kearns A E, Khosla S, Kostenuik P J. Receptor activator
of nuclear factor kappaB ligand and osteoprotegerin
regulation of bone remodeling in health and disease [J].
Endocr Rev, 2008, 29(2): 155-192.

Silvestrini G, Ballanti P, Sebastiani M, et al. OPG and
RANKL mRNA and protein expressions in the primary
and secondary metaphyseal trabecular bone of
PTH-treated rats are independent of that of SOST [J]. J
Mol Hist, 2008, 39(2): 237-242.

EoORR, N R AR R AT SR ).
[l b B B2 243, 2011, 32(6): 377-379.

Luo X H, Guo L J, Xie H, et al. Adiponectin stimulates
RANKL and inhibits
osteoblasts through the MAPK signaling pathway [J]. J
Bone Min Res, 2006, 21(10): 1648-1656.

AR, PHERE, sk ER, SE. AN M TR YXS Op
VIR KRR B EIRsEm (7], W PP BEh 245, 2014,
36(9): 824-826.

OPG expression in human



