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Abstract—The studies were conducted to investigate the combined effects of several
combined preparation of crude drugs and mitomycin C(MMC). The combined effects
on the proliferation of Molt-4 cells and activation of human lymphocytes were estimated
by MTT colorimetric assays. The drugs itself enhanced the proliferation of Molt—4,
but the inhibitory action of MMC was not affected by the combined treatment of the
drugs and MMC. Among 9 kinds of the drugs, Sip Jeon Dae Bo Tang(SDT), Saeng
Maek San(SMS) and Kwi Bi Tang(KBT) did not inhibit the action of MMC, but
activated lymphocytes. When the mice were treated by MMC, the number of leukocyfes
was decreased significantly at the 1st day, but recovered at the 7th day. In the groups
of MMC treated with SDT or KBT, the number of leukocytes was increased signifi-
cantly than the group of MMC treated only at the 3rd day. The combined treatment
of SDT, SMS and MMC retained the body weight of mice at the level of normal mice.
The SDT, SMS and KBT did not change the number of plaque forming cells(PFC)
and the proliferation of T cells, The combined treatment of SDT and MMC increased
the number of PFC significantly than the MMC treated group. The combined treatment
of SDT, SMS, KBT and MMC increased the T cell proliferation significantly than
the MMC treated group. In conclusion, it is suggested that SDT, SMS and KBT can
recover the side effects of MMC, such as weight loss, leukopenia and immunosuppression,
without any intercalating the anti-proliferative action of MMC iz vivo.

Keywords—MOLT-4 cell » human lymphocyte » mitomycin C +« MTT assay « SH-
thymidine » body weight « leucocyte « PFC « lymphocyte blastogenesis
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Table I. Effect of combined preparation of crude drugs and mitomycin C on MOLT-4 cell growth using

the MTT-colorimetric assay

Concentration(g/ml)
Sample Control(%) - ’ N
1077 107° 103
YST M 100.0+ 4.5 119.9+18.6 121.3+13.8 50, 242, 8%
MM 3.2+ 3.5 38.5% 2.8* 46,2+ 2,6 18, 830, 5**
BYT M 100. 0+ 6.8 195, 4+14, 4** 210, 8223, 4%% ‘2‘2'4‘87. 6+1.6*
MM 32,44 2.7 50, 44 6, 3%* 64,1 3.8** 16. 620, 9’3‘:
SMT M 100.0* 5.9 198, 1415, g¥* 200, 1:£26. 2* 156, 11, 9%*
MM 32.4% 2.7 55,6 2, 1%* 63,24 4,5%* 87.2+1, ¥**
PIT M 100.0£15.1 152, 5419, 7% 179, 020, 2** 29, 230, 3**
MM 27.5% 2.6 50.5 4.3* 52.3% 4.5% 10, 50, 6%
YJT M 100. 0415, 5 186. 418, g*** 107. 516, 0*** 37.54%1, 0%
MM 27.54 2.6 50. 54 4,3%* 52. 34 4,5%* 10. 540, 6**
SKT' M 100.0x 8.6 94.6+ 6.9 117, 0+ 4.3 134,943, 2%
MM 34.1+% 2.8 14.04 3.0 24,8+ 3.3 34,9+ 3.9
SDT M 100. 04:13.0 147. 1418, 3** 186. 520, 9%* 64.5+1. 3%
MM 40.8+ 4.8 48,7+ 3.3% 62. 7% 3.8%* 23.8%0. 9%
SMS M 100. 024:13. 0 200. 6120, 8%* 200, 926, 7%* 56.1%1.6*
MM 40,8+ 4.8 60.8+% 6.5*% 78. 6+ 9.3% 16, 211, 4%%
KBT M 100.0+13.0 238.9+21, 7%* 279, 9127, 2%* 68.0k1, 5%
MM 40,8 4.8 74,3+ 6.5%F 79,11 7.0%* 15, 91, 0**

Mitomycin C(MMC, 0. 004 ng/well) treated and non-treated cells(5x 10° cells/well) were incubated with
various dilution of samples extract for 4 day at 37°C CCs-incubator, followed by the addition of 204l of
MTT(5 mg/ml) and further incubation at 37°C for 4hrs. At the termination of culture, and 100 gl of
10%-SDS(in 0.01N HCl) to the each well of 96-well plate and then culture plate was incubated at 37°C
for 18hrs. The OD of each well was measured with a microplate spectrophotometer(Dynatech MR 700)

at 570 nm.

The data represents the mean=+S.E. of 4 assays. M; MOLT-4 cell, MM; MOLT-44+MMC
*Significantly different from the control group. (*; p<{0.05, **; p<{0.01, ***; p<{0.001)

u}2} Z71A 7t} (Table I, II).
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AFE F4 XYoo, Fvlg 107%g/ml F
o Ae A AA AR ol g A

o

ool A A9 fAakel Aol gle}(Fig. 3).
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Table II. Effect of combined preparation of crude drugs and mitomyecin Clon human lymphocyte growth
g

using the MTT-colorimetric assay

Concentration(g/ml)
Sample Control(%)
1077 10°5 1072
YST L 100.0+7.0 97. 11,7 86.7%1.4 105725
LM 92.6%£2.8 86.01+4.0 93.0+7.0 101.2+3.2
BYT L 100.0+7.8 98.1438.3 95. 8+4-45* 80. 241, 6%
LM 100. 046, 1 91,2451 84,52 3" 73. 141, 4%%
SMT L 100. 0+7.6 71.646.2 100.744.9 hllO 343.3
LM 100 546, 1 87. 645, 6% 89,442, 8 111 2+2 8
P ] T L 100 0+5 4 93.9x1.7 88.8+2 7 92 S+2 2*
LM 94.2+1.3 93.6£3.9 87.1+1.8 101.4%2.0
YIT L 100. 015. 4 77.9:+1, 4% - 86.6+4.2 76, 65, 2%
LM 94.2-£1.3 82, 340.9% 83.242. 0% 96,3%3.1
SKT L 100.041.0 96.5+1.8 93. 940. 9F* 83, 640, pH¥k
LM 96.60.7 97.4+1.3 97.641.4 82. 90, gF+k
SDT L 100.0£3.0 104.0+3.9 103.745.7 125,541, 3%*
LM 98.1+4.3 104,847.6 102.3%5.2 125, 81-2, 9¥*
SMS L 100.0:£3.0 115. 244, 8% 124, 744, 8%* 120. 24:0. 6*
LM 98.1t4.3 104.7 115, 7£8. 2% 119. 440, g%+
KBT L 100.0£3.0 106, 443, 4% 109, 343, 7 119, 6:£1. 3%*
LM 98.1+4.3 104,244, 2 107.446.3 125, 53, 5%*
The data represents the mean=+S.E. of 4 assays.
*Significantly different from the control group (*; p<{0.05, **; p<{0,01, *¥**; p<{0.001). L; human

Iymphoeyte, LM; lymphoeyte+MMC YST; Yang Sim Taag, BYT; Bojung Yikki Tang, SMT; Sa
Mul Tang, PJT; Palmi Jihwang Tang, YJT; Yukmi Jihwang Tang, SKT; Sa Kunja Tang, SDT;
Sipjeon Daebo Tang, SMS; Saeng Maek San, KBT; Kwi Bi Tang. The % viability was calculated

by the following equation:
OD of treated group

% viability= - % 100

0D of control

taA R om MMCSE &40
Mot o ge FA EFPord, AH(SMS)E
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Table III, Effect of SDT, SKT, SMS, KBT and mitomycin C on *H-thymidine iﬁcorporation into
MOLT-4 cells(1x10* cells/well)

Concentration(g/ml)

Sample Control(cpm) ——————— :
107 107 10° 10-4 10-5

SDT M 4,952-154 5,251:£649  7,1484:603*  5,586=503 3,205+ 191%* 1,2783:-106%%*
MM 2,888%£498  2,8744:712  3,150%276 2,126£365 1, 615326 972154

SKT M — 5, 5204337 3,998+146%%  4,034+478 4, 1771663 2,344+423*
MM — 2,055+414 1, 7344-385% 1,829-£211%% 2, 108i319w, 1,293+499
—ep

SMS M 6, 67562685 7,8761446  7,8024:655 7,245445 5,306-£568 1, 0024:194*%
MM 4, 0382845 3,8864:318  4,2324523 5, 13222630 2, 175580 1,895+2310%

KBT M - 6,4335156  7,0004267  7,715-405  2,6104233*  2,014=437%
MM — b5, 3473420 5, 5261667 3, 724632 642104% 5634 90%*
*; Significantly different from the control group (¥; p<{0.05. **; p<{0.01, ***; p<{0.001). M; MOLT-4

cell, MM; MOLT-4+MMC
The data represents the mean=+S.E. of 4 assays.
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¢ r e s s e T e o}, 1494 106.6 %2 B AT A F7A
Fig. 4. Effect of SDT, SMS and KBT extract on
leukopenia by MMC in mice * wmuc MMC
Mice were administered 2 g/kg/day of SDT, vtop ¥ 1
SMS and KBT respectively, orally for 7
days, and werc injected i.p. with 3 mg/kg 100 BL
of MMC. i
Each bar ropresents the mean®S.E. of 10
mice. sor
“; Significantly different from the MMC- i
treated group(*; p<{0.05, ***%; p<0.001) 80 N e . L . . :
-@- MMC 0 2 4 6 8 10 12 14 days .
N s Fig. 5. Effcct of SDT, SMS and KBT oxtract on
MMC - I{BT weight loss caused by MMC in mice
V- i Mice were administered 2 g/kg/day of SDT,
&7} Zobetg onl, Al AL(SMS) Fo] & 6.06 SMS and1 Ii?T .r(-:?pectlv‘ely, o?ally for 14
days, and were injected i.p. with 3 mg/kg
0.3, 10.4840.72, 12.2740.64 2 14.4940. 4 of MAMC at 0 and 7 day.
A2 MMC %o T uva) Zrets 7o) o -O- Normal
RIS flsiz, 718 S (KBT) Fol el A - Control(MNC)

-4~ MMC+SDT
6.01-+0.41, 13.9440.62, 15.59--1.0 % 17.18 - ADCLSMS

40.6371 2, MMC Fol 3o uls] 3¢ 3 4y ~-&- MMC+KBT
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Fig. 6. Effect of SDT, SMS, KBT aand MMC on PFC induction in mice
Mice were given 2 g/kg/day SDT, SMS and KBT respectively, orall for 11 days and injected
i.p. with lmg/kg/day of MMC for 7 days. At 8th day, mice were injected i.v. with 1x10%
cells/0. 2 ml 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 plaque assay.
Each bar represents the mean+S.E. of § mice.
*%; Significantly different from the MMC-treated group. (p<{0,01)

%5 gk, MMCs A= 4(SMS) SoFe 47 Yol ykeh(Fig. 5).

MMC Fof 7977 ZA7s ¥ 2ol Q9 7. EHYLHZPFO) 40 njxls YA
3, MMC 23] Fof F 5§83 A&7 v 2E, 4y 8 FHj 85 mitomycin
Fol F% FEIFRet MMC Fof Foof u]s}ed CHg 50 a1
= A Fo] Z/8R o], MMCs} 7] u] & (KBT) dz79 PFC A& 10° AlZ % 1,203:£228
TATE MMC Fed o3t Ao faAA A5} Aolges, AAHLEEDT), A2 (SMS)
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Fig. 7. Effect of SDT, SMS, KBT and MMC on concanavalin A (2.5 pg/ml) treated lymphocyte blasto-
genesis of spleen cells in mice
Mice were treated with SDT, SMS, KBT and MMC as described in Fig. 6. Each bar represents
the mean=*S.E. of 5 mice.
*; Significantly different from the MMC-treated group. (**; p<{0.01, ***; p<0.001)
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2 A6 (KBT) =% F4TLL 474 1,438k
269, 1,282--180 B 1,1254-1507/0 2 v &R Tl
ulE W Kol rh ey, MMC Fa 32 750
4842wzl dle @A Fxsgr
MMCs 2 &L W45 dgs A= 219
4180, 788467 % 9134710 E, AlANR
W 88149S Aol MMCHE Fof Tofl u)3
o944 A FA4E ek (Fig. 6).

8. AT E s niXe AWURE,
AMEH AL 2l Y H|EF mxtomycm Co}
250 &1t

E F3 vhgzo wiAAE fEAE o
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Ag A YzF ODE 100%o=2 T4
9& 9, 4A92g(SDT), AH4ESMS) 2
Au B (KBT) ©5F4E2 47 97.7£1.8,
100.7-£3.2 2 103.745.0% % tj 7ol uls) 2
ol sk g ek, MMC o7& 58.245.3%
2 AAY gastgor, MMC 74 &g d
SFalgs Wt 88.543.4, 83.042.3 3
78.04£1.9 %2 MMC Fe el ¥g 25 79
44 9A FokE ek (Fig. 7).
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