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| ABSTRACT |

Effects of Cordyceps militaris(CM) on Osteoclastogenesis and Gene
Expression

Kyung-Hee Choi!, Jeong-Eun Yoo', Gwi-Seo Hwang? Dong-Youl Yoo!
'Dept. of Oriental Gynecology, College of Oriental Medicine, Dae-Jeon University
2Dept. of Preventive Medicine, College of Oriental Medicine, Ga-Chon University

Objectives: This study was performed to evaluate effects of Cordyceps
militaris(CM) on osteoclast differentiation and its related gene expression.

Methods: We used mouse myeloid cells RAW 264.7 stimulated by receptor
activator of nuclear factor kappa-B ligand(RANKL) to induce osteoclast differentiation.
There are four groups of which RAW 264.7 cells are not stimulated by RANKL
(Normal), stimulated by RANKL without CM(Control), stimulated by RANKL
with 0.1 we/ml of CM(CM 0.1), stimulated by RANKL with 1 we/ml of CM(CM 1).
Osteoclastogenesis was measured by counting Tartrate-resistant acid phosphatase-positive
multinucleated cells [TRAP(+) MNC]. RT-PCR was performed to evaluate the
inhibitory effect of CM on gene expression(TRAP, AKT1, JNK1, NFATecl, c-Fos,
MITEF).

Results:

1. CM decreased the number of TRAP(+) osteoclast in RANKL-stimulated
RAW 264.7 cell at the concentration of 0.1 weg/ml and 1 weg/ml.

2. CM decreased the expression of TRAP in osteoclast at the concentration of
1 wg/ml.

3. CM decreased the expression of AKTI1, JNKI1 in osteoclast at the concentration
of 1 wg/ml.

4. CM didn't affect the expression of NFATcl, c-Fos, MITF in osteoclast.

Conclusions: Cordyceps militaris has inhibitory effects on osteoclast differentiation
and its related gene expression. These results suggest that Cordyceps militaris has
a potential as a treatment of osteoporosis.
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Table 1. Primer

Target gene Forward (5-3)

Reverse (3'-5")

TRAP  ACACAGTGATGCTGTGTGGCAACTC CCAGAGGCTTCCACATATATGATGG

Cathepsin K AGGCGGCTATATGACCACTG
MMP-9 CGTCGTGATCCCCACTTACT

CCGAGCCAAGAGAGCATATC
AGAGTACTGCTTGCCCAGGA

JNK1 ~ GCCATTCTGGTAGAGGAAGTTTCTC CGCCAGTCCAAAATCAAGAATC

c-fos  CCAGTCAAGAGCATCAGCAA
NFATcl GGGTCAGTGTGACCGAAGAT

iNOS  CCTTGTTCAGCTACGCCTTC
MITF GGAACAGCAACGAGCTAAGG
b-actin TCACCCACACTCTGCCCAT

AAGTAGTGCAGCCCGGAGTA
GGAAGTCAGAAGTGGGTGGA
AAGGCCAAACACAGCATACC
TGATGATCCGATTCACCAGA
TCCTTAATGTCACGCACCATTT

AKT1 CCTGGACTACTTGCACTCCGAG GATCAGGCGGCGTGATGGTGATC

L S3ZAE YA vlA = 4%

Ald ZH3 RANKLS A=A ok
A Ax B3 A9 douA &
ko™, RANKLE A x>
TRAP(+) MNCe] AAe] Aol #
3 FoAA Al Frtsted dhEAl 22
B37b FdH A T2 FEE(]
3 CM) 2 0.1 we/ml 8] FxolA o 2l
vls] TRAP(+) MNC7F 214 (p<0.05)
Al A (eF 354%)3Fd 3L, 1 we/nl 2]
Tl = el vls #7214 (p<0.01)
A FHA(oF 42.1%) s ek (Fig. 1).

60

404

No of TRAP(+) MNCs/well

20

0 -
Normal Control CcMo0.1 CM 1

Fig. 1. Effects of CM on the Formation
of TRAP(+) MNCs in RANKL Stimulated
Osteoclast.

Normal : Vehicle

Control : RANKL(50 ng/ml)

CM 0.1 : RANKL(50 ng/ml) + 0.1 wg/ml of
CM

CM 1 : RANKL(50 ng/ml) + 1 wg/ml of CM
Each bar represents Mean+SD of 5 tests.
## 1 p<0.01 vs Normal

# : p<0.05 vs Control

## : p<0.01 vs Control

2. TRAP 3 A 3o wR & 93
Ad A3, CME 1 we/nl FXolA]

2ol vls] TRAP 4% L3S &

214 (p<0.01) A AA A (Fig. 2).
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=)
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Normal Control CM 0.1 CM 1

Fig. 2. Effects of CM on the Expression
of TRAP in RANKL Stimulated Osteoclast.
Normal : Vehicle

Control : RANKL(50 ng/ml)

CM 0.1 : RANKL(50 ng/ml) + 0.1 wg/ml of
CM

CM 1 : RANKL(50 ng/ml) + 1 wg/ml of CM
Each bar represents Mean+SD of 5 tests.
## 1 p<0.01 vs Normal

## : p<0.01 vs Control
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3. NFATcl 2de] wXE 33
AY Az, CME A A¢ dze
o sl NFATcl 3ol 33 FX

F3td o (Fig. 3).
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Fig. 3. Effects of CM on the Expression
of NFATcl in RANKL Stimulated
Osteoclast.

Normal : Vehicle

Control : RANKL(50 ng/ml)

CM 0.1 : RANKL(50 ng/ml) + 0.1 wg/ml of
CM

CM 1 : RANKL(50 ng/ml) + 1 we/ml of CM
Each bar represents Mean+SD of 5 tests.
*% 1 p<0.01 vs Normal

4. c-Fos 3o nxE= o3t

Ay Az, CM2 1 we/mle FEolA
2 Fol ¥ls] c-Foso 2dE 7HAAZ
o} Fo9A 2 ddTH(Fig. 4).

Relative mRNA of c-fos

0

Fig. 4. Effects of CM on the Expression
of c-Fos in RANKL Stimulated Osteoclast
Normal : Vehicle.

Control : RANKL(50 ng/ml)

CM 0.1 : RANKL(50 ng/ml) + 0.1 wg/ml of
CM

CM 1 : RANKL(50 ng/ml) + 1 wg/ml of CM
Each bar represents Mean+SD of 5 tests.
#% 1 p<0.01 vs Normal

5. AKT1 w38 w|X & 338

AE A3, CM2 1 we/nl2] oA
2ol Bls] AKTI f3# 43S §
214 (p<0.05) A AA & (Fig. 5).
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Fig. 5. Effects of CM on the Expression
of AKT1 in RANKL stimulated Osteoclast.
Normal : Vehicle

Control : RANKL(50 ng/ml)

CM 0.1 : RANKL(50 ng/ml) + 0.1 wg/ml of
CM

CM 1 : RANKL(50 ng/ml) + 1 wg/ml of CM
Each bar represents Mean+SD of 5 tests.
## 1 p<0.01 vs Normal

# : p<0.05 vs Control

6. INK1 ¢8| mA & J3

A A3t CM2 1 we/nl 8] FxoA
Azl vl JNKIS] #dE frolA
(p<0.05) SdAl A3kl = (Fig. 6).
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Fig. 6. Effects of CM on the Expression
of JNK1 in RANKL Stimulated Osteoclast.
Normal : Vehicle

Control : RANKL(50 ng/ml)

CM 0.1 : RANKL(50 ng/ml) + 0.1 wg/ml of
CM

CM 1 : RANKL(50 ng/ml) + 1 wg/ml of CM
Each bar represents Mean+SD of 5 tests.
#% 1 p<0.01 vs Normal

# : p<0.05 vs Control

7. MITF Z&e) v X 3

Ay A3 CMe A-d 4+
of wlsl MITF 2d& a3l ev
o4 dd(Fig. 7).

Relative mRNA of MITF

0

Normal Control CMO0.1 CcM1

Fig. 7. Effects of CM on the Expression
of MITF in RANKL Stimulated Osteoclast.
Normal : Vehicle

Control : RANKL(50 ng/ml)

CM 0.1 : RANKL(50 ng/ml) + 0.1 wg/ml of
CM

CM 1 : RANKL(50 ng/ml) + 1 wg/ml of CM
Each bar represents Mean+SD of 5 tests.
*% 1 p<0.01 vs Normal

F
A 32 Aoz 8 wWE ¥ &
Aol A ste] 30% FEAM Helx &

42 749

W oo TRyl A% 2
i '

i

91 2ud w9 I NEE ol
4% 290w B9

9] Bisphosphonate Al Q2] &2 F=&
SZAzze BI=E A oln] A
&8t SFA XS] 75E JAEE 2L

& A0 2y o] kB2 FAe] X
ol 7H weol AHEEHE dEdedE &
T2 Axgely sttEe FIA
APR Q1R F2bE ol Slel ARE Al A
gtol lem® oz Qd FHFE A
ol 23 3le HAE9 wAle] JoF

He

N7 FF 239 Aol AYSEA o
2e F4oel 5372 HIA T o
Zol =W £3e B wez AEA)
Aehte mgeld 2 BHel f=Y
9. % B3z EA = FA)
% mr 2o Yol 77 bl
WAFAE BE T, o AUAS
YYo= Aol vtz FFahz Aol
Ng

F AAYN sF3xe AT
Ascomycota), "2 (Clavicipitales),

W Z+# 3} ( Clavicipitaceae) © 2=5}m

—~

22



The Journal of Oriental Obstetrics & Gynecology Vol.25 No.3 August 2012

Cordyceps, Podonectria, Torrubiella 5
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