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Effects of Petasites japonicus and Momordica charantia L.
Extracts on MC3T3-E1 Osteoblastic Cells
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Abstract

In this study, the effects of Petasites japonicus and Momordica charantia 1. extracts on MC3T3-ET1
osteoblastic cells were investigated. Since the activity of osteoblastic cell is one of the important factors for
bone formation, the cellular proliferation of osteoblast was evaluated by MTT and alkaline phosphatase (ALP)
activity. Compared to control, the cell proliferation was elevated to 114% and 1129 by the treatment of Petasites
Jjaponicus and Momordica charantia L. extracts, respectively at the concentration of 10 pg/mL. The cell
differentiation was also measured by alkaline phosphatase (ALP) activity at 3, 7, 14, and 27 days treatments
with one of the extracts, respectively. As results, the ALP activity was significantly increased at 3 days,
compared to control (p<0.05). To evaluate the effect of Petasites japonicus and Momordica charantia L. extracts
on bone nodule formation, MC3T3-E1 cells were cultured in a—MEM for 3, 14, and 21 days and then stained
by alizarin red. To determine the expression patterns of bone-related proteins during the MC3T3-El
osteoblast-like cell differentiation, osteoblast cells were cultured in a-MEM for 24 hr. RNA was extracted and
RT-PCR analysis was performed to examine the expression of OPG, RANKL and osteocalcin. Petasites japonicus
extract exhibited the significant increment of osteocalcin compared with the positive control, which suggests
that Petasites japonicus may have beneficial effects on bone health through the proliferation of osteoblast cells.
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AaE AS ZFFAE Wl A IL-1, IL-6, tumor necrosis
factor(TNF) 59 MAlo] Z7}8la o)l&= SZA T UaS
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) AA}e] 9= estrogen W, calcitonin® §, ZgHEA,
A=A & Sola, Tx9] 9+ sodium fluo-
ride, parathyroid hormone(PTH) &% So| &A1t} I A
2033 oA 2 X5 71 Bol o] &5 e WHE es-
trogen @ ¥ 7 calcitoninSHOZ2 HuEm £3) H737] o
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59 BA A= AMEEHA &3l 75,%01] Kol ool
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oxygen species, ROS)©] ﬂJr:‘el/‘ﬂit A
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W & (Petasites japonicus)= S+ £33 Fu|E Ay
= T8 thdA AER 5, 48 9 S uEtdA A4
St Atk e B AR o] &3t EVe UHEE AE
SHAY T g YdFEE o] §3t(14). RuH oFg| 84
AT=E 52, FU2HE Afay, dge27] Vs 2
Fitsls Fol ATH14-17). AF(Momordica charantia L.)
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Receptor Activator of NF-xB Ligand(RANKL)-& A 3%
glof] =) 3}+= tumor necrosis factor(TNF) 2] sfuv= 1}
FAE AFA ] YA s RANKSF 2333 RANKL-
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B Ago] A2E AXE mouse calvaria osteoblast
cel(MC3T3-EDZE arAlthstu o)z st A 2] skl of A
Bokukgktt 10% fetal bovine serum(FBS, Gibco BRL,
Grand island, NY, USA)3} 1% antibiotic¥} antimycotic
(Gibco, Grand Island, NY, USA)<S ¥3}3F a-MEM(Gibco)
Hj R & A}8-8}ed 37°CY] 5% CO; v 7)ol w3t 3¢
HASZ AlA3S Bl A E wEsle] gt T
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MTT colorimetric assay S AF&3l 434t 96-well
plated] 2x10° cells/well®] FE2 ZZAEE 338l 24
A o) ZF FEES (0, 1, 10, 100 2 1,000 pg/
mL)2 Fo3te] 2447 v F3HAT 2T AlS Al H)
AE H7rste] FdtA wigstAt i F 3-(34-di-
methylthiazolyl-2)-2 5-diphenyltetrazolium bromide(MTT,
Sigma, St. Louis, MO, USA) A1} 5 mg/mL T=% 7}
3te] 4AI1ZE ] W FEt ATt Az A F uAE Al ASI
PBSE 23] Al #3tal DMSOZ 100 ul 3718ty 449 &
|4 9] formazan 23 & 83| AA ELISA readerg °]-&3}
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MC3T3-El ZZAHXE 6-well plated] 3x 10> cells/well
TEE EF3a 240 F HS] B AF FEES 47 A
74 £ 3,7, 14 B 214 = A ZE wj et ol £
plate= ¥l A& A AT F PBSE 23] A ¥ 3 th trysin
et A2 (4°C, 8,000 rpm, 10 min)ste] AEES ¥
53t th 88 Al E+= 05% Triton X-100 25 uL¢} PBS
50 L A &3t 37°Col A 1217 &t A& AT 4°C2
8000 rpmel A 1023t AAEE ste] F5dS st
o A5 A 45 pLol] 1 M trizma base buffer(pH 10) 70 uL,
5 mM MgCly 15 uL, 5 mM PNPP 15 pl. ¥-2 % 37°Cell A
1AIZE ¥ A7 & 405 nmol A F3T & S7935HATH23).
F A9 2% T3 Triton X-100 §4-& WHEA17 Aoz
blankE SA3IH 3, R AHFLS TFA| T2 A bovine se-
rum albumin(BSA)< ©]& 3 Bradford® & A&-3te] ¥
TS Adet & ATt 72 AgA] doixl ALP &
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plate= WX E A Asta, PBSE A2 3t & fixative
solution(citrate solution 25 mL, acetone 65 mL, 37% form-
aldehyde 8 mL)& o] &3t At B2 AH3 5
40 mM alizarin red(Sigma-Aldrich, St. Louis, MO, USA)
solutionE pH 428 ZA3dte] ALs)x 3087 w28
AN plateE T GFFE 527 3H A H et HujAo
2 B AT

Primer M|Zt0t RT-PCREJ0l 25k RNA gene AL

Primer A&+ A] genomic DNA9] 2 4& Z0]7] 93} o]
Z2 AXZ forward®} reverse primer7} Q83 F 7Y
exon® X3 == HA 59 2™ primer3 input(Whitehead
Institute) Z2Z 19 L B3 primerE A2} tH(Table 1).

Table 1. Oligonucleotide primer for RT-PCR

4 2 23 5y 205
MC3T3-El ZZA£E 6-cm dishell 1x10° cells/well 23
Sl 24X 7F vl FE Ml o] Alg ] F 8YZE v kst Hy
AE AAsL PBSE AH & £ trypsing AHE-ste] 483}
%t} Trizol method2 RNA #2] % total RNA 2 pg,
SuperscriptTM Fist-Strand Synthesis System for RT-
PCR(In vitrogen Corp., Carlsbad, CA, USA)S A}&3}1¢]
cDNAZ 343ttt Table 19 primerE AF&-3] PCR W
o2 FEAZF oW, vk AHE-S 29 agarose geldl A 7]
4% % ethidum bromideZ GA3te] UV lampoll A 2¢1s}t
A, Real time RT-PCR& SmartCycler(Cepheid Co.,
Sunnyvale, CA, USA)E AM&-3te] A3t A ) 20 ul #E-
o W A3 cDNA 1 L, 1 xSYBR Green, 1 x additive re-
agent, 3 nM MgCly, 0.2 uM primer, 200 yM dNTP mix,
0.25 U Platinum Taq DNA polymerase 5= ¥3A At}
PCR %7 95°C 15 min(Taq activation), 95°C-5 sec,
65°C-10 sec, 72°C-15 sec(denaturation-annealing -exten-
sion-fluorescence measurement) = T4 ¥ 4-step cycleS
AARste] F 457715 AlAA

SANE

B ARARE H23 33 o)ite] A A HF+H
ZARZ BT A7 B4E SPSS(140.1 for Windows)
program$ ©]-&3te] AR S Al fo A 2o
2 #9135l7] 93l two-way ANOVAE Algstga, =
Z}ol= Duncan®] SEAZH L o]L3le] A8 7F 497
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Gene Fragment size (bp) Oligonucleotides

B-Actin 216 Forward: 5'-GACGGCCAGGTCATCACTAT-3’
Reverse: 5'-CTTCTGCATCCTGTCAGCAA-3’

ALP 393 Forward: 5'-CTTGCTGGTGGAAGGAGGCAGG-3'
Reverse: 5'-CACGTCTTCTCCACCGTGGGTC-3’

Osteocalcin 237 Forward: 5'-GCGCTCTGTCTCTCTGACCT-3’
Reverse: 5'-TTTGTAGGCGGTCTTCAAGC-3'

RANKL 291 Forward: 5'-ATTTGCACACCTCACCATCA-3’
Reverse: 5'-GTGCTCCCTCCTTTCATCAG-3’

OPG 240 Forward: 5'-TGTGTATTGCAGCCCAGTGT-3’

Reverse:

5'-CAGGGTGCTTTCGATGAAGT-3’




Momordica charantia L.
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ZH wed AXE FAES dxzad vt 1 pg/mLolA
= 108% 10 pg/mLol A= 112%, 100 pg/mLell A 108% <]
FAES el 1 oo FEME AE B4 F3
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dA o] Ea B Hao] =ESIal 1 o] F skt
o FEE A A WY 3R =T Hlaste] ALP
2ol =A vehon w7 Aol ALP 2-do] H i
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L oAF FEE Y] ALP 42 v 3¢A o
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Fig. 1. Cell proliferation effects of
Petasites japonicus and Momordica
charantia extracts on MC3T3-ET1 cell
line by MTT assay. MC3T3-El cells
were cultured with vehicles or various
concentrations of each extract on these
cells for 24 hrs. Data are mean=+SD of 4
wells (p<0.05).
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Fig. 2. Effect of Petasites japonicus and Momordica char-
antia extracts on the alkaline phosphatase (ALP) activities
of MC3T3-E1 cell during differentiation.
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RT-PCRE 0|&8t ALP, osteocalcn, OPG %! RANKL
FHEA wS 2

Azt A FHE] & HEE FE3t 22$ RNAE °§
3}od cDNAE A3t RT-PCRE Al 335l th MC3T3-E1
ZEAE E3UAZ &&F ALP ¥ osteocalcin mRNA
o] HAZEE PCRE I3t AthFig. 4A). txa-ol HI3)
oY FE2E A Al ALP 2TV} Hol s IR0 = 2
A, AF FEES A o—r°ﬂ— Ao Wy i
Osteocalcin mRNA®] -9~ 99l & oF FEEF5 A7 A
wdo] YA R de] 2pols Holx] ottt

MC3T3-E1A4 £ 2] OPG$} RANKL mRNAo°|| th3+ RT-
PCR A3, OPG mRNAE H$ &% 10 pg/mL §==2
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Fig. 3 Alizarin red staining results
of MC3T3-E1l cells treated with
Petasites japonicus and Momordica
charantia L. extracts, respectively
(x100). A, B, C: control group. D, E,
F: experimental group treated with
Petasites japonicus extract. G, H, I:
experimental group treated with
Momordica charantia L. extract. Cells
were cultured in osteogenic media af—
ter 3, 14, and 21 days, respectively.

Fig. 4. Expression of alkaline

Petasites

Japonicus

extracts
Momordica
charantia L.
extracts
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Treatment
Con P.J. M.C
& 500 bp 2
B-act %’
& 246 bp 5
|
2
€50bp 3

Osteocalcin & 237 bp
Ak o] A, dd AErt vzl Bls 2.18 FUhe
W AF FEE AYTL 0.85E A THFig. 4B).
RANKL mRNAS] B8 A= gz, o9 2 oF F58
At 2re] Apolrp BEE A skt

LA,

A Frhasel o ¥ A 5ol AHEH T e ARAE
WRE T F5 oA 7107 BAHEE 489 B 2L
&3] FEAL F QlaL, T2 Q] 2EZN QS
H 747 Ao 2tgE X7 EFHo| AN o7 7= 7
287 B4 Aol sk Aoz QlE) A&l o] EH
Fol Qth24). olol A9 F AT Al F YL =
218 Bk ol 2EZZ Fojof o A4S HAas)
3] sl ArlH oz Rago] He dAge] B4 4Rol
s A7 AEE FyEI QT

phosphatase (ALP), osteocalcin
and OPG genes. (A) RT-PCR anal-
ysis of the mRNA expression for ALP
and osteocalcin in MC3T3-El cells.
(B) Real-time RT-PCR analysis of
the mRNA expression for OPG in
MC3T3-E1 cells. MC3T3-E1 cell
were treated with Petasites japonicus
and Momordica charantia extracts
for 8 days. The results were normal-
ized with B-act mRNA. The ex-—
pression of RANKL mRNA was not

control PJ MC ionifi t
OPG mRNA significant.
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mL FFol A 100% o] == A
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