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The Combined Effect of Moschus and Anti-tumor drug Mitomycin C

Jae Soon Eun*, Dae Keun Kim, Jung Mo Song'

Department of Pharmacy, 1. College of Oriental Medicine, Woosuk University

The combined effects of water-soluble fraction of Moschus (ME) and anti-tumor drug mitomycin C on the
proliferation of human tumor cell-ines were estimated by MTT colorimetric assay. ME inhibited the proliferation of Hep
G2, A540, HelLa, KHOS-NP and Balb/c 3T3 cells. Also, ME increased the cytotoxicity of mitomycin C on Hep G2,
A549 and Hela cells. In addition, ME enhanced the cell viability of murine splenocytes and human lymphocytes at the
‘concentration of 100 xg/ml. These results indicate that ME inhibits the proliferation of human tumor cells and
increases the cytotoxicity of mitomycin C without cytoxicity on immune cslls.
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AVR2 AVSRALS (Moschus moschiferus Linne) $=R9] vl &
I 23 Abolol e AlFH BHlEE , X% ASE gl
2 249 digsAol AMAsl XS BtugA st Bot
VOAKge QgRE 88 Y U80E FE ASHC fom,
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1. 48 58 ~ '

2 J¥lo] ALR¢ 4FE C57BL/6A 57 1812 gg& tid)
ABEE(F)NA FUSKA, 2% 20£3 T, % 50£5%, dark/
light 124719} £13lolAl 1 F o)ah- Al HSAI F A}
BolHor, THAIES BS AFAgA HASIESE sict

2 A % 717
Aol AEEE AJ2k2  Dulbecco’s modified Eagle's
(DME), DME/F12
penicillin-streptomycin, concanavalin A, Dulbecco’s phosphate
buffered saline (DPBS-A), Ficoll-Hypaque, MTT Sigma Co,,
RPMI 1640, fetal bovine serum (FBS)& Gibco Co., muscone
BRL Co.ollA] 5k A2 oM, 71E A2k cell culture
o 13 AL AIESKETE ARRVIFE culture flask (Nunc),
multi-well plate (96-well, Costar), Microplate-Reader (Dynatech
MR5000), CO; incubator (Vision Scientific Co.), Gas
chromatography (Shimadzu GC-14B) §& AR 3IYC).

medium medium, mitomycin C,

3. BH9 A
ALEE 32 EF4 500 mlE 50 °CollA] WRISHHA] 48 A1ZH
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Aver} gotd Mitomycin COl HEF 3

FE% £ ofTsid AN E rotary evaporatorZ SH¢H F &2
AZxsl] HAEY 12 g& EAUTH (oI5 MEE} Algh) AZ 48
AlollE= MEE PBSoll £3]A]17 membrane filter (022 pxm)Z &
Ao ARETIATE

4. ZHo| Bol Yl HY
Hoio] &l 2l HE2 gas chromatographyE 0| &3
Takamori 3.4 U‘“*BQ A815Ic). &, ARl ethyl alcohol
S 7iskd A20ilA] nRIsIHEA] 48 A7 B¢t FET £ ofis}
o ZY m&A7] & ZHAIE ethyl alcoholol] SaHA1H ZACE
519rt. Muscone TFE 10 mlE ethyl alcohololl E31A1AH A&t
£ 319 Gas chromatographys FID ZE7|E
2% OV-1 glass (100 X 026 cm)E&, 0|54 N2 ARRSIN
FASIHL, BE7I19 FYRY 2

, column

£} Column %+ 160 CTE
TE 260 TZ 3i3ck

QA YHEZFEEE UM EFQ Hep G2, BIYAEZFOI
A549, AFZQIM EF0) Hela X FREMZFO) KHOS-NPE A}
8519120, Hep G2, HeLa, KHOS-NP X Balb/c 3T3 M EZF
= DME H}X|E, A549 viX|= DME/FI12 iX|E AlsI8om,
iAol = 10% FBSS} penicillin-streptomycin (100 units/ml, 100
pg/mh)E Hrisld ALESIGTE A8 Alchuled 3R M=
22 x 10° cells/mlZ A ALSIYTE

6. HIZFAZ 2]

AW HIFME -*?-a]h Mizel® 59| 2hgg o] 85iict
AFE AFEEI0I] TS F Z &3 v]EES DPBS-AE €&
petri dishollA] ZA 24 o]—.ﬂ HFF stainless meshZ o W5
HEZEFAE A &, DPBS-AR 23] H&$ Ch2 (1,500 rpmoi]
4] 10 27 41E22]) 9%6-well platest] 1 X 107 cells/mlZ X&)}
HIFAZ 2599 100 & 2F6l1L concanavalin A 1 yg/mlS}
ME 0.1, 1, 10, 100 gg/mlE 22} H715H & 48 A17 uietal 132
MITHOE HZYEEE FHIIACH

7. AR e 2
Al e A4S 49 &R €98 AF6A
Ficoll-Hypaque 89 © 2 22]3ITH?. 5, heparin X2l® FA}
712 89 10 miE M5l 12 ml DPBS-Ad] &3} o4 10
mle] Ficoll-Hypaque £ 2]ofl 3|4 €Hg 0| O|RAAEH
FAAEA JI5IGEE 3,000 rpmoilA] 30 27 QMRD &
pasteur pipetZ 018238} Ficoll-Hypaque &% Qo] Wil ot
Si7&E F5lod Sufl Raje] DPBS-AR 23] MAEHSIXCE MA &
hemocytometer& 0|83l AEQ HEE W BAHESFE &4
Blct B2IgH AlZE RPMI1640 uiR] ol BFAIA 96-well plate
ol 1 X 10° cells/well®] T & BF§ & ME 0.1, 1, 10, 100 4g
/miE Z}2} F71gh & 48 A17h et ohe MTTHOZ M2y
£88 5ol

8. MTTHoll At N ZFYH &5

=2 Adlof A3 MTTHE Mosmann?0} 7Huisld Kotnik
E%0) HEAZ] W g o] 8315EE & 9%6-well plate?] Z} well
of AZRFA (2 x 10° cells/ml) 100 E WI 2 ZTEE 3|
3%l ME 50 422} mitomycin C 50 & 7}l CO; incubator
ollA} 48 A1} iIBIATE BHRF BF 4 AlZ oll 5 mg/ml 5%
Z DPBS-Aol| 3|4¢ MTT 8% 20 (& Zt wello] H7I511L ul
o EFAITHA) AREBINACE R EE i F ulki g A AS)
1 4% formazang 0.04N-HCI isopropyl alcohol 100 & &
ZA)AH A" 7} welld] EZTE microplate readerZ 570 nm
oAl HH5KY tE T FHES vl MEZHESE WE
8% KKBIB o, REAZE siY & 0.IN-HCll £3]417]
10% SDS 100 E Z} welloll H715k AFZAERolA] 18 A1 T
Bkt ThE S8 HHOE FF3IE

9. %71]7(131

RE A8 ZNEL mean+SEZE VENIRIT EARDE
Student t-testE A5l p<0.058 7120 F KoM HE
iRk

SRR
1. Muscone®] AZF

Muscone®} retention time2 8.87580| 1, & A3l AR
e AlE £9] muscone BRFS 0.176%E LIERITH (Fig. 1).
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Fig. 1. GC chromatogram of muscone (A) and Moschus extract (B).
Column: 2% OV-1 glass column (100 x 0.26 cm), Temp.: column 160 °C, injector
260 °C, detector 260 C.

2. QM ZF 9l Balb/c 3T3 MZFol the MEY] MZEH §3
UM 2ol wlAlE MEQ HMZEH2 FF5P] 93 01, 1,
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10, 100 & 1,000 pg/mlE 747} 7151 iS5l EEEE 55
8 23 xR0 FLEE 100%2 5198 wl Hep G2 ME=
859116, 724121, 69.1+20, 656+13 L 614+11%E 0.1 g
/ml 0]439] BT oA, AS49 A|ZEE 100.6%22, 998121, 958+
12, 899%11 % 73.8%+18%F 100 pg/ml 0|49 ZTolA],
Hela A= 98.6%13, 97.6+17, 95.3+18, 882+10 Y 71.2+
19%2 100 gg/ml 0|4 EFollA], KHOS-NP AZ& 999+
21, 973%15, 86.4%1.1, 80.8+15 & 689+17%% 10 yg/ml 0]
Aol BRod HzEHdg JUERIer, 4HRoMEFO
Balb/c 3T3 Ml Zol| tAENAI T 99.7+£1.9, 97.2+1.1, 96518, 91.3
+1.6 W 835+15%F 100 pg/mli 01419 =T oA NIEEHES
LIERARICE (Fig. 2).

- 3. QM EF B Balb/c 313 AlZFoll thgh mitomycin C9] ICo ST

2} QM ZFEE 50% A SH= mitomycin CO ST & SFT
Z1, Hep G2 M Z= 81 pug/ml, A549 A Z& 1.0 yg/ml, Hela
HE= 19 gg/ml, KHOSNPE 2.9 yg/mi, Balb/c 3T3 AlZ=
7.3 ug/mlo)RrC} (Table 1).

Table 1. The ICso of mitomycin C on human tumor cell-lines and
Balb/c 3T3 cells.

Cells IC50 of Mitomycin C (ig/mi)
Hep G2 8.1
AS49 10
HelLa 19
KHOS-NP 29
Balb/c 373 73

4. &A= 9] Balb/c 3T3 M| ZF ol t$} mitomycin C2} MES]
gE a0

Mitomycin  CS¢} MEQ| HEFNE JESP HAdl
mitomycin C ICso 559 ME 0.1, 1, 10 & 100 pg/miE Z+ M X
ZFoll SAlo] AL 48 A7 uiLBIF T

—&— Hep G2
—O— A549
110 4 —v— Hela
—9— KHOS-NP
—&— Balb/c 3T3
100
g
z; -
E 80
[}
z .
S 104 .
.
.
60 -
50
Contal 0.1 1 10 100 1000
ME Concentration (ug/ml)

Fig. 2. Effect of Moschus water extract (ME) on human tumor
cell-ines and Balb/c 3T3 cell. The tumor cells (2 x 10° celis/ml) were
cultured for 48 hrs. in COz-incubator at 37 °C. The OD of each well was measured
570 nm with ELISA-Reader. Each bar represents the mean+SE from 3 experiments.
* Significantly different from control group (p<0.001).

Mitomycin C ICso BHS A2ig 79 §BTE 100% = 5K
£ uj Hep G2 M EE= 94£15, 9%6.4+21, 859419 W 743+
15%2 10 pg/mi 0]49) STollA, A549 HZ 849122, 780
*15, 75217 X 712+16%Z 01 pg/ml 0|41 ETolA],
Hela M ZE 96519, 883%15, 80.0+17 & 764+18%2 1
pg/ml 049 EEolA UM E FAI A ZHZ0] mitomycin C2
Aelgh iz ol vl FAY UAA AR, KHOS-NP Al
E& 1003£17, 98715, 975+19 U 95.9+21%F thEF
B8l 2 xlo]7} Yt Balb/c 3T3 Ml 1004+2.2, 98.6£15,
99.7+15 U 100.2+1.9%E mitomycin CT} Xz]5F thE ol H]
3 2 zo|7t YUrt (Fig. 3).
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Fig. 3. The combined effect of mitomycin C and ME on human
tumor celi-lines and Balbfc 3T3 cell. Each bar represents the mean+SE
from 3 experiments. *: Significantly different from control group (p<0.001). Controf:
Mitomycin C ICso 0n human tumor cell-lines

120 4

1% ﬁﬁﬁﬁ
TN NAND
§ NI\
SN \\\

Control  Con A(-) 0.1 1

ME Concentration (ug/ml)

Fig. 4. Effect of ME on the cell viability of murine splenocytes in
vitro. The splenocytes (1 x 107 cells/mi} were cultured for 48 hours in RPMI 1640
media mixed with concanavalin A (1 # g/ml) and ME (0.1, 1, 10 and 100 # g/ml)
in vitro. The cell viability was measured by MTT method. Each bar represents the
mean+SE of 4 experiments. * Significantly different from control group (p<0.001).
Con A(-): Concanavalin A non-treated group.
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Akt 8t Mitomyrin CO} HEF 3}

5. niRA HIFAM ZA IXlE A
HIZAM Zo u|XjE @88 TSI} concanavalin AZ &
2|8 RO M EZENEEES 100%E 518 W concanavalin A
£ ATl PUAS WlE 67.511.8%F 245120 ME 01, 1,
10 2 100 gg/miE MBIGIHLS W 98.4+13, 99.2+19, 1023+
S15 % 109.411.1%F 100 pg/ml BT A thE o Hlg] M=
&80l 57k (Fig. 4).

6. Al QuTol mlXlE &%

AR Qsbol DlRlE FEE BEDSIUAI ME 0L, 1, 10 ¥
100 pg/miE X251 E W 99.8+17, 100.2+2.1, 103.7+14 &
1084+1.0%% 100 pg/ml ETolA] R Bish MZNEE0]
E7t6trt (Fig. 5).
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Fig. 5. Effect of ME on the cell viability of human lymphocytes in
vitro. The lymphocytes (1 x 10° cells/ml) were cultured for 48 hours in RPM) 1640
media mixed with ME (0.1, 1, 10 and 100 # g/mi) in vitro. The cell viability was
measured by MTT method. Each bar represents the mean=+SE of 4 experiments.
* Significantly different from control group (p<0.01).
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Alghe LENE U LSS Bo Bo Ue SMEHN
24, 18, 1€ U 580l g8 Enlx] ARBE PP, H2
Kimura®) 2 1'% 9J3IH ZAZHEE musclides] 3, AQE
&2 peptide SHgHEA] 95 VERITIL 3IR2M, Algol &t
ZHgol e olu] BAFROUY, XIS 71Mo) thaiAlE o}
A AFE uizt Qi Wiy 2 dgdMe Alg] getErgd
hel 71 2&01 711 JAF5HIAL AT S8HUES 4
g m 713 FATE He Aol JRRIA 7HRIXIE RSk
Zoltt 2 UilolAE olgis) ol EAIE R Al F
JEQ musconed TS EF5IA HUH, E B AMES
Atgkoll 8H3E muscone 0.176%01UTH. AIREEE (ME)2 A
g M 0] Hep G2, HQUMEFQ! A549, AFZA EFQ]
HeLa ¥ ZESEMEFQ] KHOS-NPY thal 25 MEEHES U
ERARICY. I3, A ZQ TE 2 A183 47 MFotHEF
Balb/c 3T3 A ZEol AHME AEZHE UERAA T, GA=

-

ol gt MEZEH BTk ABIsc) URIFA] ABEE SA
E2 dMZE ohel SN Z L EHE UERNT] Wi, &
U EHE EY 4 U YHE dF6he A2 WL 9]
E dolg} & 5 Aot AL mitomycin COF ME W EAE
Basl] Al ZH M ZFol| thet mitomycin C ICso EEE &
A1t Mitomycin C ICs &%= MEE HEAL 3192 wl
Hep G2, A549 & Hela M Z& mitomycin C ©¥=AZ]A]l Bt
QA ol T E4ol SAER L, KHOS-NP % Balb/c 313
A Z& mitomycin C THEAE]Al0] B3] & X}o]7} {iict ol
MEE mitomycin C9} H &3 mitomycin C2 SL & £ 4
ASE AlAkSh= Aolw, Balb/c 3T3 M Eoj tidiA 4ol 52
X Qcis Aol AR g S8E d4AE + Y
S& 9uldl= AHoltk YNIEoE SN ES F4M T thgh
E4 2 olel WM Zol M E B4 E UERITE MEE 4
7 BIAME Y Al Jatta 4EEE AsTolM R
B3 E7I4ck o] A= MEZF YA Zoll tidlA EHE U
ERIX] 228 AlAlSHE Aol MEQ] EZHEol thgh ApAst
Z1HE A6l Yolke £F olg 42 W in vive 480 1
#xiojor & Aoz AlgdEch

42 8

AFIASE (ME)2 Hep G2, A549, Hela, KHOS-NP I
Balb/c 3T3 M 29 1€ AP, FUM mitomycin C}
HEA] Hep G2, A549 ¥ Hela A £9] £4]€ mitomycin C &t
E AzlAl 2ot B2 dHsigE e, AF plZAE D A7 gat
79 B4Eg AsLodA EXSINACL.

oj49l 48 A AIFFEES AE HAYREE YU
Ron, FAUA mitomycin C2 HE XeldlE€ Wl mitomycin
Col ZEE ZAAF 2, HAM Zo tididE 8 4 & Vel
WA ATt

Al 2

o] =F& 20033 24ty wunsted oAl ol 95!
of AFEHRTo ZAIE—UTE
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