o
Kor.

- B |

J. Pharmacogn.

23(4) :248~258(1992)

A Mitomycin C2| £XE20 g =& =Fidere] HEF

B # &
SMUERBH BEH

Effect of Several Combined Preparation of Cﬁﬂe;Drugs on
the Adverse Effects of Anticancer Agent-Mitomycin G

Jae Soon Eun .
Dept. of Pharmacy, Chon Ju Woo Suk University, Chonju 565-800, Korea

Abstract—The studies were conducted to investigéte the combined effects of several
combined preparation of crude drugs and mitomycin C(MMC). The combined effects
on the proliferation of HepG2, A549, KHOS-Np, A431 and HeLa cells were estimated
by MTT colorimetric assays. Sa Kunja Tang(SKT), Boyang Hwanoh Tang(BHT)
and Hyulbu Choogo Tang(HCT) inhibited the proliferation of A549 and HeLa cell.
The inhibitory action of MMC was increased by the combined treatment of SKT and
MMC, and Sa Mul Tang(SMT) and MMC, respectively. When the mice were treated
by MMC, the number of leukocyte was decreased significantly at the 3rd day, but
recovered at the 7th day. In the groups of MMC treated with SKT or HCT, the
number of leukocyte was increased significantly than the group of MMC treated only
at the Ist and 3rd day. The combined treatment of SKT, SMT, BHT, HCT and
MMC retained the spleen weight of mice at the level of normal mice, but decreased
the thymus weight of mice. The combined treatment of SKT, SMT, BHT, HCT and
MMC increased the number of PFC significantly than the MMC treated group. The
combined treatment of SKT, SMT, BHT, HCT and MMC increased the T cell
proliferation significantly than the MMC treated group.

Keywords—HepG2 « A549 » KHOS-Np - A431 » Hela cell + mitomycin C- MTT
assay » thymus and spleen weight - leucocyte « PFC « lymphocyte blastogenesis
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Ao AL A2 mitomycin C(MMC,
Sigma) RPMI 1640(Gibco), 3-[4,5-dimethyl-
thiazol-2-yl1-2, 5-diphenyltetrazolium  bromide
(MTT, Sigma), sodium dodecyl sulfate(SDS,
fetal bovine serum(FBS, Gibco),
trypsin(Gibco), penicillin-streptomycin(Sigma),
Dulbecco’s phosphate buffered saline(DPBS-A,
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Sigma) S-o]u], A7 FE cultul;"’g plate(Nunc),
multi-well plate(96-well, Costa), ’hemocytometer
(Neubauer), ELIZA-Reader (Dynatech MR 700),
CO, incubator(Vision Scientific Co.),
microscope(Nicon Co.) 50|t}
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1. ZF &MZo DlXlE mitomycin Cof
Azt

7z @A TE 1x10% cells/wello] A 39 7} wl ok
A dEEAe 22agrd, & AgdqAe
Az4E IX1I09 2 dhglen, Mg 398
Aegm, o zASNA 4 FAZE 50%
g 4 99+& mitomycin C(IMMC) 9] =& &
Rg Ash, HepG2 L& 0. 06uug/ml, AB49

A x= 0.6250g/ml, KHOS-Np A=z+ 0.125
pg/ml, A431 A £& 0.031xg/ml, Hela Azt

Table I. Antitumor activities of mitomycin C
(MMC) against tumor cell lines(lx 10

cells/ well)
Cells ICeo(yg/ml)
HepG?2 0. 063
Ab4g 0.625
KHGCS-NP 0.125
A431 0.031
HeLa . 0.313
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0.313pg/mloll A 50%9] <A &7 Ve A549 A Zof dalHE SKT 107g/ml Fxoi
(Table T). A, SMT 1075, 10° @ 10~*g/ml’ oA,
2. =& Hgtdotnl mitomycin C 88 BHT 10~%g/ml %%+, HCT 1077, 1075, 107°
E0i7H 2t QMEY O|XE HE 2 10g/miFEd A, FEFdA FAze] F

6% HgA L MMCe WE&%e adE  Ag AAsigen, MMCst #&A ¢+ MMC
#ZEI] g, ¢ AdolA A zAFAA, o gl H 9FE FA Xt (Table IID).
Z EgP Lt FEE 107, 107° 1075 1074 % KHOS-Np A 2 djsjA= SDT 107° 107°
107%g/mlz ste] HFA e A2 4 MMC % 107%g/ml F=elA, SMS 107, 107, 107
ote] ¥ g% m3E 2R % 10g/ml ¥4, HCT 107 9 T0-ig/ml

HepGe Al 2ol dlslAE AEAREKT), 4 FEAA 25484 258 ¢AZE 447
%W EGMT), 44428 (SDT), 4= A(SMS),  2n, MMCe} #8544 SDT 107° ¢ 10*g/
293 o B(BHT) @ &2 20 g(HCT) 2% & ml 504, SMS 1077, 10° 2 10~*g/ml ¥
E54 Al Zo] g Zgo] A gglen, zo]A, BHT 1075 1075 @ 10~'g/ml F=ofA
MMCsole] WgFadAolx MMCo #g£o] 8§  HCT 107% 107° 2 10~%g/ml Fxo]4 MMCe
FFE vl AA Kot ch(Table II). G gAES A (Table IV),

Table II. Effect of combined preparation of crude drugs and mitomycin C(MMC) on HepG2 cell growth

Concentratlon (g/ml)
Samples Control(%) ---————="=— —— e T —
1077 10-¢ 1078 107 1073

SKT 100.0+8.9 105.84+5.7 117.944.1 106.9+9.6 98.4+7.2 64.2+1.5%
SKT+MMC 46.7+2.0 48.61:2.3 51.0%3.5 51.6+5.3 53.710.4% 39.94:1.5%
SMT 100.0£8.9 102.8%1.6 105.94:2.8 99.6+4.1 91.4%5.2 38.542.2%
SMT+MMC 46.7+£2.0 41.1%5.3 51.6x1.1 49.940.4 62.14+6.3 67.7+6.2%
SDT 100. 04.7 100.81+4.1 104.01:4.6 103.9143.4 96.513.0 68. 63, 3**
SDT+MMC 47.942.2 46.4+4.4 46.243.5 49.9+1.4 45.1%+1.6 33,441, 9%
SMS 100.044.7 102.3+6.5 94,343.4 92.248.2 99.043.8 104.2+46.3
SMS+MMC 47.9%2.2 44.51+2.0 39.34+4.1 43.5+2.6 42,9422 41.84-1.4%
BHT 100.0+3.6 113.04+2.1 99.34-4.9 107.1+£3.6 100. 01,0 75.412.1
BHT+MMC 53.5+3.5 53.3%3.1 55.9%2.1 53.4+2.8 51.5+2.2 41,043, 4%
HCT 100.0X3.6 109.41+2.6 106.2+2.1 100. 6::6.8 99.4%2.6 58, 542, 9r+E
HCT+MMC 53.5+3.5 57.5:3.4 51.7%2.6 47. 4+1.7 48.641.2 32.613.6%*

Mitomyecin C (MMC, 0.063pg/m!) treated and non-treated cells(lx10* cells/well) were incubated with
various dilution of samples extract for 3 day at 37°C CO;-incubator, followed by the addition of 20.l
of MTT (5mg/ml) and further incubation at 37°C for 4hrs. At the termination of culture, add 100l of
0.04N HCl-isopropanol to the each well of 96-well plate. The OD of each well was measured with a
microplate spectrophotometer(Dynatech MR 700) at 570nm.
The data represent the means+SE of 4 assays.
*. Significantly different from the control group. (*: p<{0.05, **: p<0.01, ***. p<{0.001)
SKT: Sa Kunja Tang, SMS: Sa Mul Tang, SDT: Sipjeon Daebo Tang, SMS: Saeng Maek San, BHT:
Boyang Hwanoh Tang, HCT: Hyulbu Choogo Tang.
The % viability was calculated by the following equation:

OD of treated group

% viability= == control 100
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Table III. Effect of combined preparation of crude drugs and MMC(déSZSpg/ml) 'on A549 cell growth <

Concentration(g/m1)
Samples Control(%) ;
107 107° 1078 10 108
SKT 100.0X3.9 93.3+3.9 87.7+2.0 91.0%5.3 71,943, 1* 64,814, 7%*
SKT+MMC 45,1+4.1 44,0141 44,3%4.5 44, 1+4.1 38.4+3.2 37.413.1
SMT 100.03.9 79.3%6.9 72.6+4.5% 62.4+2.1% 64.141, 8% 22,31, 7%*
SMT+MMC 45.1+4.1 44,31+2.9 37.2%3.9 35. 344, 5__3& 39.6+£2.9 21.7£3.8**
SDT 100.0+4.4 97.11+4.0 93.8+5.4 94,54:7.0 ' 87 Si4=§§ 47,012, 0**
SDT+MMC 45.0%3.1 45.812.5 48.0%2.7 44,3+2.5 48.8+2.5 32. 6:*:2.‘1*
SMS 100.0x4. 4 100.5+4.8 99,9+4.0 96.8+4.7 97.0%£4.7 83.7%5.9
SMS+MMC 45.043.1 50.6xt2.9 55.2%2.8 51.9%1.5 52.11+3.6 44,7+2.4
BHT 100.0£5.6 89.6+4.3 89,.6+3.9 91.942.5 81.245. 9% 44, 240, 9**
BHT+MMC 33.6%4.2 34.014.2 34.3%5.2 38.7X4.6 39.1+4.2 23.2+5.1 )
HCT 100.0t5.6 B84.442.7% 81.8+3.7* 75.9+3. 5% 83.8+3.2% 31.2%2. i':""';:6
HCT+MMC 33.6+4.2 32.4%+4.8 37.0%4.3 30.0£5.3 29.2:£4.7 16. 413, 5%

The data represent the means*SE of 4 assays.
*. Significantly different from the control group. (*: p<{0.05, **: p<0.01)

Table IV. Effect of combined preparation of crude drugs and MMC (0, 125pg/m!) on KHOS-Np cell growth

S | o 1) Concentration(g/ml)

amples ontrol (%
P ’ 1077 107° 1075 107 1073
SKT 100.04:5.5 112.6%9.7 104.8% 8.5 112,446.7 106.7+4.8 80.8+3. 2¥
SKT+MMC 50.942.8 45,013.0 46.1+ 4.2 47.5%4.0 48.5+3.4 36.0%2, 4%*
SMT 100.0%5.5 116.7£7.1 111. 7411 113.2+8.8 110.0:£9.3 108.7£7.3
SMT+MMC 50.942.8 48,0%+2.3 51.6% 3.0 45,946.1 45.5+4.3 43.514.2
SDT 100.0%3.7 109.7+5.1 126.8+ 6.8*% 132, 15.7%% 132.9£6.7%% 125.915, 2%
SDT+MMC 56.3+1.8 58.3%+1.6 56.6+ 2.5 67.1£3.2% 67.5+2.5%% 51.542.4
SMS 100.0%3.7 135,71, 4%% 125,24 6.3* 122.145,1*% 118.7£7.3*% 126.246.1%
SMS+MMC 56.311.8 75.6:£4.5% 66.0% 1.4* 60.11+1.7 63.3+1.6* 66.8k1.4*
BHT 100.01%6.5 101.9+1.9 111.34 1.9 114,24:2.9 106.543.8 110.5+4.8
BHT+MMC 48.6+2.4 45,1+1.0 57.0% O. 7* 56. 40, 4* 57.8+1.0% 56.4:£0.8*
HCT 100.046.5 111.2+4.0 122.8+ 3.0* 107.7%3.8 116.4+4.5% 115, 7:4-4.4
HCT+MMC 48.642.4 50.3%1.3 62,9+ 1,4% 58.740.7* 59, 1£0. 7% 61,442, 1%+

The data represent the means+SE of 4 assays.

*. Significantly different from the control group. (*: p<0.05, **: p<0.01)

A43] Azl Y@= SMTE MMCo & = MMC9 w84 10° 2 107'g/ml FxolA
Al 1077, 1078, 107° 9 10~%g/ml Fx ol A MMC MMCse] g aq3-&& Z4A 7} (Table V),
9 FAALE F4A4 < g1 BHT ¢ HCT HeLa A 2o =&l A& SKT 107g/ml F=ol
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Table V. Effect of combined preparation of crude drugs and MMC(0. 031pg/m1) on A431 cell growth

Concentration (g/ml)
Samples Control(%)
1077 1076 107 107 1078
SKT 100.0+9.1  103.2+5.2  123.347.7  85.7%11 89.1+2.3  41.140.6*
SKT+MMC 52.7+2.3  5L.1+5.4  55.6+3.2 550+ 3.1  49.742.5  22.5%2 6%
SMT 100.09.1  80.3%4.4  92.1%1.3  96.2% 3.9  89.5+2.2 . I18.8+1.1%*
SMT+MMC 52.7+2.3  37.64.4%  36.843.4%  AL7+ 4.5% 42,71 1% 17:6:£0.8%*
- T
SDT 100.0+4.3  97.8%1.8  103.9+2.3  98.9% 6.3 100.3+1.6  22.4*1.1
SDT +MMC 56.7+2.5  46.7+4.5 44,9452 48,24+ 3.9  52.943.6  18.1+1 5w
SMS 100.0+4.3  140.1%3.9  134.944.5  138.8% 3.0 127.1%3.5  77.5%2 9%
SMS+MMC 56.7+2.5  73.1%6.2  67.2%4.8 741+ 7.1  64.516.6  38.8:+2.9%*
BHT 100.0+£6.6  90.9+3.3  112.2+3.9  117.1% 5.1 115.829.6  28.0:0.8%*
BHT +MMC 44,0£5.3  53.0%5.1  56.546.1  62.3% 3.7* 63.7%3.7¢  20.4%+1.3%
HCT 100.0+6.6  101.1+4.0  107.142.1  108.3% 6.7 113.6%2.1  14.8+£2 1%
HCT+MMC 44.0%5.3  54.44+3.2  56.02:3.8  63.1% 3.9% 60.2:3.1%  12.4%1.2%*

The data represent the means+SE of 4 assays.
*: Significantly different from the control group. (*: p<{0.05, **: p< 0.01)

Table VI. Effect of combined preparation of crude drugs and MMC(0. 313xg/ml) on HeLa cell growth

Concentration(g/ml)
Samples Control(%)
1077 107¢ 1078 107 107
SKT 100.0£2. 4 96.3+3.9 102.4+4.5 101.0+2.3 84.340. 4% 69,44 1,2%%F
SKT+MMC 47.7+2.2 49,342.6 52.9+2.2 47.242.4 41,.8+1.8* 39.6+ 4.3
SMT 100.0+2.4 119.842.3** 114.2+5.7% 108.8+4.8 100,242, 4 27.1- 4, 0%%*
SMT+MMC 47.7+2.2 46.912.5 51.341.8 46,2+1.8 47.8+3.1 18. 6+ 4,5%*
SDT 100.0:£7. 4 84.041.8 86.5+2.3 80.3+2. 0% 77.1+5.5* 23.6+ 6.9+
SDT+MMC 48,7x3.5 51.0%6.6 48,8+9.4 49.0X8.2 47.1%3.9 31.3% 8.6
SMS 100.0£7. 4 98.9+6.8 102.5-+6.4 106.3x17 89.1+6.9 70.2+12
SMS+MMC 48,74+3.5 67.6%1. 7% 65,8:£2.2%F 72,445, 0%F 63.7X1.8%* 55.24 1.4
BHT 100.0x2.0 93.8+5.9 102.6+1.7 96.8+2.5 88. 414, 6% 47,54 1.5%#*
BHT+MMC 46.3+3.4 45.9+2.8 48.2+5.2 44,612.8 43.4%2.7 31.44 3.9*%
HCT 100.0%+2.0 95,2+5.1 89, 9+3. 6* 82.0-+3.3%  81.446. 6% 20,9+ 4, 1w
HCT+MMC 46.3+3.4 44,9%3.1 40.8+3.7 41.0x4.0 37.443.3 14.3% 0.9%*

The data represent the means-+SE of 4 assays.

*. Significantly different from the control group. (*: p<0.05, **: p< 0.01)
A, SDT 10~° 2 10~*g/ml Fx0l4, BHT 10~ on, SMTE 95544 107 2 10-%g/ml &
g/ml FEoA, HCT 1075 10° @ 10~'g/ml x4 237 FAzE F4Azo9 MMC
TEAA FEFAA FAEY FAL AAHRY o &AL SKT 107'g/ml FxojA MMC
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o gAALE FAARR, SMSE A¥xrdA
MMC9] §#48-8 7taA 7t} (Table VI).,
3. Mitomycin C 50{ mouse?| g
0l nixl= AIRXIE, AEE, 2UEo
g 8 HRz0se Hst
MMC %o &, MMC %o % 1,35 22 79
of dF NEFFE 54 Az, MMC Fo
A9 Wd T4 10950438070 ] Lz, MMC %
of 19 Fof 52804904 2, 392 Fo] 41504190
M2 FaEHAt7), 59 FREE F7ige 79
A 77602100070 2 3] ¥ = A grolglzm, MMC
5 y§8AdE SKT 5o 19 2 39 Zo] 7800
49007 2 6060410/ 2, BHT Fof 59 3
860016407, HCT %o 193} 39 Fof zzt
7080410 D 6400428071 & MMC %o Zof u)
d w4 dA Fobetd s (Fig. 1).

Number of PFC{/ Dﬁcollt)
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Fig. 1. Effect of SKT, SMT, BHT and HCT
extract on leukopenia by MMC in mice
Mice were administered 2g/kg/day of sam-
ples, respectively, orally for 7 days and
were injected i.p. with 3mg/kg of MMC.
Each bar represents the mean+SE of 10
mice.
*: Significantly different from the MMC-
treated group. (*: p<0.05)

4. Mitomycin C 50 mouse2| Hj{Z %
M| SE niXls AESXE, MEE,
HUYHH W HRER0YY 9

fzTe wAFALE 1842415 0mg, MMC
o] & 144.2411.0mgo 2 W 2F3 ¥ ol
7} 9o, MMCe SKT, SMT, BHT g
HCTE 747 ¥&39¢ Wz dxTo ulg o
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Aozt glgeh et FAY FAE AzF
60.4+10. 0mgald] u]sl MMC $o F& 30.2+
2.5mg, SKT+MMC %ofF& 34.5+4.3mg,
SMT+MMC Foj & 37.414.4mg, BHT+
Table VII. Effect of combined preparation of crude

drugs and mitomycin C(MMC) on organ
weight in mice :

Samples

Spleett: weight (mg) Thymus(mg)
Control 134.215.0° 60.4-10. 0
MMC 144.2411.0 30. 24-2. 5*
SKT+MMC 140. 627, 0 34,544, 3¢
SMT+MMC 122.045.2 37. 474, 4%
BHT+MMC 141.0+13.0 28, 44-5, 3*
HCT+MMC 125.6:17.0 31.245.6*

Mice were administered 2g/kg/day of SKT, SM¥,
BHT and HCT respectively, orally for 14 days,
and were injected ip. with 3mg/kg of MMC at
1 and 7 days, '

The data represent the means=SE of 5 mice.

*: Significantly different from the control group.
(*: p<0.05)

~-@- MMC
WBC Number M- SKT+MMC
A SMT+MMC
000
13000 - ¥~ BHT+MMC
12000 —&— HCT+MMC
11000 b H

10000
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4000
3000
2000
1000
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T

L L ! 3 i L i (! J

0 1 2 3 4 5 6 7 Days

Fig. 2. Effect of SKT, SMT, BHT, HCT and
MMC on PFC induction in mice

Mice were given. 2g/kg/day samples respe-
ctively, orally -for 11 days and injected i.p.
with Img/kg/day of MMC for 7 days. At
8th day, mice were injected i.v. with 1x10®
cells/0. 2ml of SRBC. After 4 days, the mice
were decapitated and the spleen removed
quickly, spleen cells were suspended in 10%
FBS-RPMI 1640 medium for the hemolytic
plague assay. Each bar represents the mean
+SE of 5 mice.

#: Significantly different from the MMC-
treated group (p<0.01).
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MMC %] 32 2845 3mg, HCT-+MMC & & 1908410671, BHTS MMC 3§ e % 1875
AFE 31245 6mgo 2 §94 QA Baslgl 00/, HCTS MMC ¥4 6] & 187541257
v, o Hgdorsel MMC 24 928 =, MMC 9% S 7o wa §94 A %
FAlel dig ¥oE 9Fge 4 %?}—% oulgr  sksl b (Fig. 2). o
t} (Table VII), : 6. T UMTSASH Ajxls ARKE, A

5. d MaM =z (PFC) 40 nixls Aax S5, HUSeE U HEZNHEI mi-
EL AIEE, HUSIoE 8 #EEE tomycin Co] HE 51}
1 mitomycin Co| HE 51} oo x0) uAA 2 ] FAE O]%;?f}‘ﬁ T‘{Jﬂr

279 PFC 4A4+& 106 Al 1125-H6770 -7 mitogene] concanavalin A(l. Qpg/ml)E
olglen], MMC %2 93744678 dlzF  7lste] #|dt 5, MTTy o2 =43 At %ﬂ
of usl A3 Pasg o), SKTe MMC 8 279 ODE 100%2% FHAstgs =, SKT,
LAl = 143841074, SMTs} MMC &4 o] SMT, BHT g HCT=l-g 77 107* 2 107°g/ml

Table VIIL Effect of combined preparation of crude drugs on T lymphocyte proliferation activity

Concentration (g/ml)
Samples
1078 107¢ 10-*
Control(Con A treated) 100.0%3.2
Non-treated 72.6+1.0
SKT 120. 50, 3#+* 112,631, 0% 65. 110, 6%*
SMT 119. 90, %% 117,71, 0% 64. 010, 3%%*
BHT 110.0x4.5 110.0-£2. 0* 49, 140, 5¥**
HCT 127,03, 5¥* 124,940, 6%+ 69. 410, 4¥%*

Spleen cells obtained from C;H mice were cultured in 96-well plate in RPMI 1640 containing 10% fetal
calf serum. Concanavalin A(lpg/ml) was added with various dilution of samples extract and MMC
(0.004pg/well) at the begining of the culture. The plate was incubated at 37°C CCp-incubator for 48hrs,
followed by the addition of 20gl of MTT and further incubation at 37°C for 4hrs. At the termination
of culture, add 100! of 10% SDS(in 0.0IN HCI) to the each well of 96 well platec and then culture

plate was incubated at 37°C for 18hrs. The OD each well was measured with a microplate .)pcctropho
tometer at 570nm.

The data represent the means+SE of 4 assays.
*: Significantly different from the Con A treated control group. (*: p<{0.05, *%: p<{0.01, ***: p<0. 001)

Table IX. Effect of combined preparation of crude drugs and mitomycin C(MMC) on T lymphocyte
proliferation activity

Concentration (g/ml)
Samples e - S e
1078 10"6 107

Control(Con A treated) 100.0+3. 2

MMC 86.9+2.1

SKT+MMC 100. 61, g** 93. 440, 6%* 54. 7:’%0. THEE
SMT+MMC 93.0+1. 6% 91. 641, 2* 52, 00, 2%+
BHT+MMC 88.4+0.7 94,8%1, 9% 39, 910, 4¥**
HCT+MMC 101, 2-£1, 3*** 97.510, 9¥** 55, 910, 5¥**

The data represent the means:=SE of 4 assays.
*: Significantly different from the MMC-treated group. (*: p<{0.05, **: p<0.01, ***¥: p<0.001)
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ol a4l g ) SKT¥: 120.5+0.3, 112.6+1.0,
SMT+ 119.9+40.6, 117.741.0, BHTE 110.0
+4.5, 110.042.0, HCT: 127.0-+3.5, 124, 9+
0.6%% dzFd v {94 JA Tdsh+
FA %ol FAstden, MMCe ¥ EAdx
MMC %o} 7 86.942.1%°] w}& SKTe MMC
W8] 100.621.9, 93.44-0.6, SMT MMC
$4] 93.041.6, 91.6+41.2, BHT$} MMC 3 &
4] 10~%g/ml Fx o] A 94.841.9, HCTe} MMC
W&A 1012413, 97.540.9%2 F94 AA
F7 A At 4 %EF W0g/mlE Fo a9 ¢
D524 SKT, SMT % BHT: Con AE A
Ve Az WA e st ent Con A
A g Foll vlgleds i Holst gl
HCT+& Con A% #HrbetA] @& ol vldid &
A8 Bty Ed, A T &
Ao A Jielsl Feoler A vH(Table VIID.
MMCs} 2 oFF 107g/mlE & T8y
= MMC %%ﬂaw 2ok Tolat F4 %50
dA3 Radgded ol AAE FgrAde
5% 554010}- % 7l v} (Table IX),

O) A o]:u

o &

7 dAze W EJAGEY dFE 49
27§13 Anfel A AH8-g Al =7t MOLT-4
2 3k g AZE AL dAE
o B3 NG A Aejsted 397wl oFatod
2 A5 mokont, B Ao AL Ax
FEL T4 /M= 9A A AzFE
Z2 24 5te] 96 well plateo] W 191 7% v ok
& F, EPYSE ete 29 MFFenA
FAZS FAHd] Ag dFe Hazleld &
A FE dFE A9 24k BFQ G
g8 r}lekalgl o] hepatomagl HepG2 A %
o AR AL A4 6% FEEo] L F
A E34 3, lung carcinomas] A549 A Eo] o
e AEAR, AED, vgHey @ IR
Solgel AR FAEZY FAE dAstE 4§
o] 9l4lth. Osteo sarcomaq] KHOS-Np A 2o
daAs 4Adeg, g 2 X Zoge
25 A4 238 Az FHL& 144
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ov}, MMCe} &40l = MMCS] GAl 2 34
A4 A4S AaAAt g Ade ndA
2 2% JdA MOLT-4 AZ% F4A4GE
Anoe] wxshe AR sE Aol Skin carc-
inomagl A431 A 2o el A& AHERS MMC
W84 MMC 25424 2ot GAzZA JA
Ago] Z5}= ¢lr}. Cervical carcinomaq] Hela
Azel AAAE JFAD, 4ARRE, 2FF
B 9 Aozl 43 A E T4 A%

o Aglovl, AzAge MMCsh weA
AZ 34 dA%EE ZAAAZFE. MMCS)
4 Az 24 A Aeel FRRtE At
MMCY] 3¢ ZaAd & 988 ouas
o] ¥4 ore MMC} HEgo 24 MMCH

3252 R2AR & e AL IRE %

P}

wzg Azl

&g AFAS, AT, REHew 2 #dF
Zolgt BE A& TAATY FHAFE F
st zien], MMCS #&Ad s MMC 35%
o Fo) uld FH4A 2 TYsF F45E F
AAAGE AL o] GEE o] gek4 MMCol
qe FasE WdEY RaE ARAA £ F
9188 oju]FE 7;1°]ﬁ ‘Q_} Reon, ofeldt

A poAeA Autd e AXA AGF7F
Zg-o] YetE 23_164 By g 9o u
Z9 % FAbeE Aol
3t H A5E S5t 2HEE FHA
]| SEAT YR A oA A
WA E J_% o] vigA Y FEH Ut B
B Age] 443 HRPFER oY
5t A #HAde] & Zeolzr FAAY
FF AT AEHF & Aol
%Xﬂv 1/5] olxﬂz_}_g,o Bﬂ?i-?tﬂ
Az MOLT-4l A= veygon, =z 247
A2 DNA 349 Adld AqEve 4899
Rrxon A Jgede Agse] o AAg
FAEZ F4 AL AL FF Aok
& Aolr}, 5% dAzd e 6% FEE
<z Aestg e ), FEe wet Hqg, A
T4 2 Figel &g ehlAg g %
FEgd s A5 54 dEiA X3gd o
213t gk gL AojHd AR F

-
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F A7 A ofor & Aok =g “‘o“ﬂ”zﬂ
o FiHE FAE/1AE = dhokstele]. gAY °—F-‘+
ol HEadE AEY g XA don AR
Hel o9 dAF& ?ﬂzﬂ 23 °]"4’
2 £

G mitomycin Co ¥#44& HaAd &
Aoz 5%¢ human cancer cell lined] o3}
652 E-3HA oF-& mitomycin Co W -§-5o 3o
o3 2 AEL g

1. 7} A Zel it mitomycin Co] <k 50%
A Fx+ HepG2 A2 0.063pg/ml, A549 Al
% 0.625pg/ml, KHOS-Np A% 0.125¢g/ml,
A431 A= 0.031pg/ml 2 HeLa A} % 0.313ug/
mlo] 9} o},

2 ATAY, ngRow W diIelge v
S84 A549 A% T Hela A2 F4¢ o
A 3¢l o,

3. A}FAERS mitomycin C8} W &4 Hela
A zo wte], AL mitomycin C& W&
A A431 A Eo] W 35le] mitomycin C FE ALE-
A AT F4 AA4EE FHARS
4, AHEAY 3 8550l g2 mitomycin Co}
44 mitomycin Cof] &) ZtAx= Wa
3dA FelA A SR
5. AzAE, AEY, Raddew &}
o} BF.2 mitomycin Co} W] 8- w]Ao] Fako
dzzel vee ¥ 9P F4 &

FAY FFe Azl s FaAgle
mitomycin C Folo] 9]3t FF4£E 3 EA]Y)
A Fetgeh

6. AHTAR, AHER 3
o] &2 mitomycin C¢ ¥ 44 mitomycin Col
g3 FaHe FAPA AZ5E 794 QA
A F e

7. AR, AMEY, Rgd3ew 9 dAREH
o] g2 mitomycin Co} %84 mitomycin Cof
g8 Gtaese TdsT F45E FAHA32
o, &% ALAdE T st ZA5L 14
Fot.

Ui oF

457

ZAL|] &0 B2 191dE TR
AQ FEFFEATA e AGFE (AP TS
A)A e A e AT A
o olo] FA=FHrh -
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