4 ¢ 8 3
Kor. J. Pharmacogn.
35(4): 324 ~ 329 (2004)

1]
O
02
12
0t0

U=y - ol™E”

=2 = A 1L
=8, g5, &4SHHA
A5

PEIEE L eS|

Antitumor Effects of SKT (Skullcap - Knope sedge - Trametes)
Mixture Extract

Sook-Jeong Shin and Jeong-Ho Lee”
Department of Microbiology, Chonbuk National University Medical School, Chonju 561-182, Korea

Abstract — SKT is consisted of skullcap radix, knope-sedge radix and trametes mushroom. SKT mixture extract has been used
for curing breast cancer and cervical cancer as a folk medicine without any kind of experimental evidence to support the ration-
ales for its clinical use. This study was undertaken to investigate the antitumor effects and toxicity of SKT. Tumor was induced
by implantation of B16F10 melanoma cells (1 X 10° cells/mouse) into abdominal skin in ICR mice and SKT application (5 mg/
mouse, p.0.) was initiated 4 days prior to tumor induction and lasted for 42 days. SKT significantly inhibited not only tumor
growth but also metastasis of i.v. implanted melanoma cells into lung and showed prolonged life span of tumor bearing mice.
- The combined theraphy of SKT with doxorubicin was more effective against tumor metastasis into lung. SKT almostly recov-
ered serum SGPT to normal level of galactosamine/LPS-induced hepatitis mice. High dose of SKT did not show any acute side
effects. But, in vitro SKT did not inhibit the growth of melanoma cells, which suggests that the antitumor effects of SKT might

be menifested by indirect mechanisms.
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B16F10 SMZ MZoj AlEaH BAEE £ - MTT
assay' Vol 2lsle] Q3T 7h718H4, i F417)9
B16F10 melanoma cellsE 10% FBS-RPMI 1640 v} ¢
2% 10° cells/m/E F-43t4] round-bottomed microculture
plate & Zt wello] 100 pp w538k o 7] ThFst v =
9] SKT F&E2 B9 20/17F vt 2 5, 10 uel
MTT(3-[4-,5-dimethylthiazol-2-y1]-2,5-diphenyl tetrazolium
brimide; 5 mg/m/ in saliney Z} welloll 7}s}al plaeE &
Brly 5YZ 2Bt 37°C, 5% CO, 27AslIA 44)7F
WHX]5lo] formazan crystal 42 ‘8} E} °olo] plateE
275 x golIA 57 HAE] SN s ZALHA AAS AL
150 u/2] DMSOZE 7}sled 1587F formazon crystaks 7
3] & A1Z] ¥, 540 nm FHFANAN FFEE A

BAFT AE - ICR P58 OISR SKT FEE (5
mg/mouseye B16F10 SAFAE 0|23 44F Y 7%
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FEEL UF 58 F(Z FFE, 5 mgmouse/day)2-E
31, SKT 53 FEEo] Tl nXe 93¢ ¢
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AEslo] Hg T et SAFA T Sat 5 =
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HAEY T (mean survival time: MSTYE AlAFeH th2, ¥
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Fig. 1. Inhibitory effect of skullcap(S)-, knope sedge(K)-,
trametes(T)-extract alone and skullcap-knope sedge-trametes
(SKT) mixture extract on the proliferation of melanoma cells.
B16 melanoma cells(2><105 /ml) were cultured with indicated
conceniration of each extract for 24 hrs. Proliferation response
was assayed by colorimetric MTT method.

*p<0.05 vs control.
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Table L Inhibitory effect of skullcap(S)-, knope sedge(K)-,
trametes(T)-extract alone or skullcap-knope sedge-trametes
(SKT) mixture extract on the metastasis of implanted melanoma
cells into lung in mice

Treatment No. of tumor spots % of Control
Control 143.3+29.8 -
S 151.2£28.1 105.5
K 128.5+21.8 89.5
T 121.0£19.6 84.7
SKT 78.6+11.9 54.8*

B16 cells(5x10° /mouse) were iv. implanted into mice on day
0 and the tumor spots of lung surface were counted on day 7.
Each extract (daily, 5 mg/mouse) was orally administered from
-4 day of implantation for 11 days. Data are expressed as
mean values+SE from 10 mice.

*p<0.05 vs control
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Fig. 2. Inhibitory effect of skullcap-knope sedge-trametes(SKT)
mixture extract on the tumorigenesis observed for 6 weeks in
B16 melanoma implanted mice. B16 cells(1x10° /mouse) were
s.c. implanted into shaved abdominal skin of mice and then the
frequency of tumorigenesis and tumor size were recorded at
various time interval. SKT(daily, 5 mg/mouse) was orally
admistrated from -4 day of implantation for 30 days. Results
are expressed as mean valuestSE from 10 mice.

Tumor weight(mg) = major axis(mm) X minor axis(mm)/2.
*p<0.05 vs control.

EPA] 93%k87} ske frestollA] olof ig Basleta gl
A7} 3 E oo k. Ert, o]gjdl AE Az o)
Fo] AR W7kl A2 WAte s, Ak
FERHA S EFFEES ARSI AYssi
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E Yolr7] fl3e] SAZHE o)A A 4UFE o] 30
Y7 SKTE 715 st o3 A AGF1e H 75y
g 2t vhe-Zol] SAFHEE o025l Fode &
T3l AAA o R S wAE 2 40 A71E 245
Ak 22 A Fig. 2004 His ko) 7o) tizto) vls)
SKT Foftoll X FhdA) 2 27171 f2lsiA A=A
o, 53] £ 14-164S 7IH R T8 A7 &
AT R ofugt SKT 5179 G wl--22(40%)°
= Tl 8] aEGEITE oF WA A A,
o_a‘aj; 14 90) 7+e WA 9ol SRR WA ulo]e
% 9)F gl o3l WA 2o FAd =
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Atz 7HsS AlARHH ol st 48g dA Jg5
o At}
Doxorubicine $FHX| 59l @o] ALS-Ex= gleka|= gz
o) 3t =4, FANER S| AR} Fof AZe Hahe-S
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AL Aol A o] PIAE S dolrodtt v~
Hgo gl FdAE F=F ¥, SKT DoxE &% T
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Table ILI. Synergistic inhibitory effect of skullcap-knope
sedge-trametes (SKT) mixture extract with doxorubicin on
the metastasis of implanted B16 melanoma cells into lung in
mice

Treatment No. of tumor spots % of Control
Control 138.3 £30.7 -

SKT only 81.5+18.1 58.8*
Dox only 76.3+169 55.1%
SKT + Dox 333+74 24.0%

B16 melanoma cells(5><105 /mouse) were iv. implanted into
mice on day O and the tumor spots of lung surface were
counted on day 7. SKT(daily, 5 mg/mouse) was orally
admistrated from -4 day of implantation for 11 days.
Doxorubicin(Dox, 0.1 mg/mouse) was singly iv. injected on
day 1. Data are expressed as mean valuestSE from 10 mice.
*p<0.05 vs control

= HAFAsy FUAE FA 5 7l w2 E SAIA
7 o el FAE A FHE 24§ A, SKT &
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Table III. Effect of skullcap-knope sedge-trametes(SKT)
mixture extract on the life span of B16 melanoma bearing
mice

Group Mean survival days Ts/Cs (%)
Control 594 +£16.37 100
SKT (p.o.) 914+11.11 153.8
SKT (i.p.) 77.0+£16.20 129.6

Mice were iv. injected with 2x10° of B16 melanoma cells,
and SKT mixture extract(daily, 5 mg/mouse) was orally or
ip. treated from 4 day of implantation for 30 days. Control
mice were given saline instead of SKT.

Ts/Cs(%)= Mean survival time of treated group/Mean survival
time of control group X100

*p <0.05 vs control

Table IV. Acute toxicity of high dose skullcap-knope sedge-
trametes (SKT) mixture extract in mice

Dose Survival rate (%)

(mg/kg) p.o. ip. iv.
100 100 100 100
500 100 100 100

1,000 100 90 90

Mice received varying dose of SKT by different route(p.o.,
ip. or i.v.), were observed survival for 7 days after SKT.

ke 2F 7UZ AEe A9 vIAWHE 1000 mgkgS]
BER Rl 9% B vhelw AFST LA oy
oA oke] AU E3 oS ¥ 5ET A
Bole VA F YNOEE RE Fol AR A2
acute toxicity= UYERFA] ettt Wl LDyl 33t 4
£ E7F35om #4% 1000 mg/kg o131 ZoE A
Z}EItH(Table IV).
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SKT ¥%& 439% 434 Fig. 301]/‘1 B ulel 2ol SKT
_0,] 7:]:rL_‘tT=_oq_‘: N{sizqgi o] Cf‘ﬂ. Z}H}i\‘}b} u]._?__/_\__cq SGPT
g Y FFELR IBAA AT AHE B4 o
o) 4Y A%z WA ASET 2l Be 33 FUA o)
AAR PAERS FABRE o] ohizk A B
& Fdehe ARiE 548 Vel o #3802 Q)
o Azl ofRlg % Al cks Ag AR W SKT
FEE AA 2ol %io‘l‘/ﬂ 71E A HEE
AN RAEL AT PLE BAE AL £ 9l
< A 2 AESH ]'o A2 ALY ThsEE F
F @ & gtk B ez YAl F5F
Age 1) I A e A AEFHHE, 2) &7
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Fig. 3. Bffect of skullcap-knope sedge-trametes(SKT) mixure
extract on the galactosaine(GalN)endotoxin(LPS)-induced
hepatitis in mice. The mice received i.p. a dose of 700 mg/kg
GalN together with 5 pg/kg of LPS. SKT(daily, 5 mg/mouse)
was orally administrated on day -2, -1 and O before induction
of liver injury. Liver injury was assessed by measurement of
SGPT levels of serum on 9 hr after GalN/LPS. Each column
and bar represent as mean valuestSE from 5 mice.

*»<0.05 vs control

o] WoAAE Bslshe 1Y 7S %"3]*—‘ Az =)
NERS SAHANNA B7)5S RN7|E 248, 3) TY
9] Rojo] Bag AAYA A (anglogenesm)-g A A7)
A}, 4) B ggAe} JEEE Ee AL A 28 5

o) Zoj7itt. mabA & APl SKTS SMFA 2]

7 O]%Mlis'%(Table D, TYLA D =2 xa] E9Fig. 2,
Table 1), LA “35E I (Table n), =4 ¢} 29
(Fig. 3)?«] ’25‘ AFH=E n)Fo] SKT F %-4 qEd &
&2 Qo] =E 7|zt dig 7ed-E AA g weka

SKT FEgagel tgh 712-& H317] #iste] Bukgol
2T AU(T ¥ BAE 3%, AlE7] ke, A2
2 ARG AR, Al & NK’H]EQ 274 U]f‘]b
J3e F3P3ke] SKIT7F B 715S a7} U3
QB E IR T TE P2 712E0 2 angiogenesis
of PIXle FEel] #I HPL s .

g £

3 (skullcap), 4335 (kenope-sedge), A5H B3 (trametes)
o B 2 Y ol vk dEA B2 WY At
Eo] o] FHES E43lw AT AAE HdHPH oz ¢
Z3 ASE A9 ZolE & gin i B A= olg
o] gt g% F=o} 1 FE7|ZE HE o]e] AMgel o
& 3y ZAE A LA W7k AREA WA TE
A4 FEES ANl rl2E A R SAF
M ZE(B16f10 melanoma cel)E o128, F4o &4 2
Aolol] MR g BEoz A% EHES AFE Yot
Bk}

249 A7 SKT £% %

lo

i

( O}

Rr

=9 Aele &

F2%

4



Vol. 35, No. 4, 2004

Hr} SAFA L AFEIY 29 2 ol {3t ¢
A 37t 212.™, doxorubisindg W FoIA| ZAFAE
o] HoldAlol synergism EZ7F A8 ¥RE obuE}, tumor
bearing PF¢-220] S o5 AIANILS & 4
o I, SKTE o T4z e §4 54 282 o
EUIA] 2o GalNAPSE FEdt vhg-29) 7+
AT E SEAFT

o] A¥ AL SKTVt AEX o2 of2gh S A
29| FAF A2 HolE HAT *
she) SKTEZHE §-4-8 kA7t A
< AAKE

ol
Lo

= o

1. Schmidt, J. D., Gibbons, R. P, Johnson, D.E., Prout, G. R.,
Scott, W. W. and Murphy, G. P. (1976) Chemotherapy of
advanced prostatic cancer. Evaluation of response parame-
ters. Urology. 7. 602-610.

2. Roland, J. E, Chmielewicz, Z. F., Weiner, B. A., Gross, A.
M., Boening, O. P, Luck, J. V., Bardos, T. J.,, Really, H. C,,
Sugiura, K., Stock, C. C., Lucas, E. H., Byerrum, R. U., and
Stevens, J. A. (1987) Calvacine, a new antitumor agent. Sci-
ence. 132-141.

3. Ortaldo, J. R. and Longo, D.L. (1988) Human natural lym-

phocyte effector cell, Definition, analysis of a activity and.

effectiveness. J Nati. Can. Inst. 80: 999-1008.

4. Nielsin, H. J., Moesgaard, F, and Kehlet, H. (1989) Ran-
itidine for prevention of postoperative suppression of delay-
ted hypersensitivity. Am. J. Surg. 157: 291-294.

5. Franz G. (1989) Polysaccharides in pharmacy; current appli-
cation and future concepts. Planta. Med. 55: 493-497.

6. Ikekawa, T., Uehara, N., Maeda, Y., Nakanishi, M., and
Fukuoka, F. (1969) Antitumor activity of aqueous extract of
edible mushrooms. Cancer. Res. 9: 734-736.

7. Hamuro, J., Maeda, Y. Y., Arai, Y., Fukuoka, F., and Chihara,
G. (1971) The significance of the higher structure of the
polysaccha rides lentinan and pachymaran with regard to
their anti-tumour activity. Chem. Biol. Interact. 3: 69-71.

8. Hirata. N., Tsuzuki, A., Ohno, N., Saita, M., Adachi, Y., and
Yadomae, T. (1998) Cytokine synthesis of human monocytes
stimulated by triple or single helical conformer of an anti-
tumour (3)-beta-D-glucan preparation, sonifilan. Zentralbl.
Bakterio. 288: 403-413.

9. Kiyohara. H., Matsumoto, T., and Yamada, H. (2004) Com-
bination effects of herbs in multi-herbal formula: Expression
of juzen-tai-ho-to's immuno-modulatory activity on the intes-

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

329

tinal immun sys- system. Evid Based Complement Alternat
Med. 1(1). 83-91.

Yano, H., Mizoguchi, A., Fukuda, K., Haramaki, M.,
Ogasawara, S., Momosaki, S., and Kojiro, M. (1994) The
herbal medicine sho-sai- ko-to inhibits proliferation of cancer
cell lines by inducing apoptosis and arrest at the GO/G1
phase. Cancer. Res. 15:54(2): 118-154.

A1, olA%, F-8(1989) & FEEC] WY/l WA
BZ2 @ A gl wile 9. fjerH g8k, 20:
343-348.

Razina, T. G., Udintsev, S.N., Tiutfin, LL, Borovskaia, T.G,,
and Iaremenko, K.V. (1989) The role of thrombocyte aggre-
gation funtion in the mechanism of the antimetastatic action
of an etract of Baikal skullcap. Vopr. Onkol. 35: 331-342.
Hansen, M.B., Nielsen, S. E., and Berg, K. (1989) Reex-
amination and futher development of a precise and rapid dye
method for measuring cell growth/cell kill. J. Immunol.
Methods. 119: 203-210.

Moorikawa, K., Takeda, R., and Yamazaki, M. (1985) Induc-
tion of tumoricidal activity of polymorphoniiclear leukocytes
by a linear beta-1,3-D-blucan and other immunomodulators
in murine cells. Cancer. Res. 45: 1496-1501.

o143, A8z, s(1993) sHhr-e] Ed Agat
7 7\A.L glerE 9 815, 15: 243-253.

Ohno, T., Inoue, M., and Ogihara, Y. (2002) Suppressive
effect of hichimo tsukokato(Kampo medicine) on pulmonary
metastasis of B16 melanoma cells. Biol. Pharm. Bull. 25:
880-884.

Tiegs, G., Wolter, M., and Wendel, A. (1989) Tumor necrosis
factor is terminal mediator in galactosamin/endotoxin-
induced hepatitis in mice. Biochem. Pharmacol. 38: 627-631.
Tan, C., Etcubanas, E., Wollner, N., Rosen, G., Gilladoga, A.,
Showel, J., Murphy, M.L., and Krakoff, LH. (1973) Adri-
amycin, an antitumor antibiotic in the treatment of neoplastic
disease. Cancer. 32: 9-17.

Maeda, N. (2004) Kampo medicine and new immunological
parameter. Rinsho. Byori. (Article in japanese) 52(5): 448-
451.

Ikegami, F., Fujii, Y., ishihara, K., and Satoh, T. (2003) Tox-
icological aspects of Kampo medicines in clinical use. Chem.
Biol. IN-teract. 15(3): 235-240.

Zee-Cheng, R K. (1992) Shi-quan-da-bu-tang(ten significant
tonic decoction),SQT. A potent Chinese biological response
modifier in cancer immunotherapy, potentiation and detox-
ification of anticancer drugs. Methods Find. Exp. Clin. Phar-
macol. 14(9): 725-736.

(20044 1€ 42 H=)



