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ABSTRACT

Effects of Shinsuwuisaeng—-Tang on the Anti—Tumor
Bae jin-suk - Chot jung-hwa - Kim jong-han

Shinsuwuisaeng-Tang was a drug that treated carbuncle and cellulitis. So, the purpose of this
Study was to investigate effect of Shinsuwuisaen g-Tang on the anti-cancer and nitric oxide(NQO)
production of peritoneal macrophages.

We used Shinsuwuisaeng-Tang extract(SWT) with freeze—-dried, 8wks-old male mice, and cancer
cell lines(LL1210, sarcoma-180) for this Study. The proliferation of cells was tested using a
colorimetric tetrazoliun assay(MTT assay).

The results of this Study were obtained as follow ; SWT was showed cytotoxicity on the L1210
and sacoma-180(5-180) cell lines, SWT inhibited significantly proliferation of L1210 cells in L1210
cells transplanted mice, SWT accelerated NO production of peritoneal macrophages in L1210 cells
transplanted mice. And SWT inhibited significantly tumor weight, increased significantly body
weight and mean survival days in S-180 cells transplanted mice.

This results suggest that SWT has anti—cancer by producing NO of peritoneal macrophages.
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Z+t}(Table 1).

Table 1. Prescription of Shinsuwuisaeng—
Tang(SWT)

TF3%E 4 4 9 2 %(g)
Nt ] RADIX ET RHIZOMA
7500
___________ i RHEI
] RHIZOMA SEU RADIX
KRiE 3.000
___________ NOTOPTERYGII
___________ B R, RADIX SAPOSHNIKOVIAE! 2250
RADIX ANGELICAE
=X 2.250
DAHURICAE
22 LA
SQUAMA MANITIS 2.250
Bt d
. LIGNUM AQUILARIAE
E 2.250
RESINATUM
AL7E FLOS CARTHAMI 2.250
........... pe = FRUCTUS FORSYTHIAE : 2250
ARMeg CONCHA HALIOTIDIS 2.250
,,,,,,,,,,, L& OLIBANUM 1.875
___________ SPIE FLOS LONICERAE 3.750
SAaH SPINA GLEDITSIAE 3.750
RADIX ANGELICAE
BE 3750
SINENS
HEy RADIX GLYCYRRHIZAE | 3.750
KiE¥ | TRICHOSANTHIS RADIX | 3.750
a g 46.875
2) AXF

AEFE FTHEZSHA T FAW
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YA EFA L1210 AEF BEZFGHNEFA
sarcoma-180(S-180) M X FE& AF&3t4ch

3) %

2 Aol ALE-3 mouser (FUFHEEFEE
Nx  FYE balb/cAl 22x1(g) 3AFH ICRA
20t1(g) FRAE L 20£3(T), F% 5525(%),
light/dark 12(hr)e] AFSZAAA 15Y oja A
S A FAAM 8 pellet AFR (49T 4 34}, Korea)
o} B& ARl HHAA Ut

a

4) Nk & 7171

B Ay A&3 A%EL Roswell Park
Memorial 1640(RPMI 1640, Sigma
R4130), Fetal Bovine Serum(FBS, Gibco LOT.
NO. 1006842),
3-{4,5-dimethylthiazol-2-y1]-2,5-diphenyltetrazoli
um bromide(MTT, Sigma M2128), Sodium
Dodecyl Sulfate(SDS, Sigma L5750),
Vincristine(Sigma, V8879), Brewer Thioglycollate
Medium(TG, Difco 0236-17-7),
Lipopolysaccharide(LPS, L.2637),
Interferonv(JFN-v, Sigma 16507) S22 E5FA <
=2 ALgstg o, NNze
Reader(ELX800UV, U.S.A) 5& A3l

Institude

Sigma

Microplate

2. Jitk
1) Aqe =4

SWTY 2HE393.75g)91 1500m FHFTE
Wil oA 100C 2A T AEgd s F5
o4& 1500rpmeZ 0%z dAEZNVS
6000CFN, vision, Korea)Z QA Eg&dth o1 &
rotary vacuumn evaporator(EYELA, Japan)& ©]
£3t] 1000mE 533 o} freeze dryerZ ¥

2 2=ANZ A 181(g)g A

2) AX Mgz

L1210 A X599 S-180 AEF= RPMI 1640
Abgstden, wiXel=  10% FBS9
penicillin-streptomycin{100units/mé,  100ug/ul)S
Artete] Abgatdoh GFAEF] Ad AgFE 1
10~1: 20 9] &2 3Y HALRE &dx, AX F
2ol vlA = SWTS 4% TE3r] A48 23

2 Al 2R AEE A&

) &

3) MTTH 9 FAX 54 53

B 29 A3 MTTHS Mosmann® o]
ALsn Kotnik™ Fol WA wyez, 9%
plate®} Z+ welldl AHE EHFA 1008
(2x10°cells/nt) & AFste] 37T COp %7l
A 24X T Mg E F =, 10, 100¢s/me)
2 M5 SWT 100E ¥ 37C9 CO: uieF
71X 48A1E Wi FEt AT, g FE 442 Hel
5mg/mé FEZ Dulbecco’s Phosphate Buffered
Saline(DPBS)-A°] 3M"d MTTEH 20 Z
wellel Hzpstn Wid FEA7HA] ¥z WS
arstd ot vk FEA] 0.0IN HClol &3jAIZ
10% SDS 100pLE & wellel E7tstz x3F/dH
A 1841zt o] Wi F wAE 7 welld FF
Y& microplate-reader® 570molA &A1Y
Control group?] F3=9 vusid AX F4&
< NEEZ FASACH

well

4) FMXEF d 3 vincristined] ICs &4
ST FAL 5% AAY F Ue
vincristine® FZEICs)E& T3H71 a8l ZF wellol
L1210 AEFE 2x10cells/m 2 HFetn 2447+
Zot wekdt 3 vincristineS UYEH FEZ YA
Z3o) Aelste] 3)F 4T WHAR ICo& A
28t 2 A vineristined] 1Cs& 5x10%g/me
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5) AXZA viNE SWTS Fotal B4A
I
2t2to) AES) e SWTS Fge HE
e A2 Udopu ) st 7 welld] FHNTE
2x10°cells/m BE2 HES3 24A7HEQ wl g
% thopst FEe SWTS vincristined ICso %
(5x107°%/m) & W E&AYst 7 FYF PEe
2 FAs0.

6) Sample group ¥+

(1) L1210 4§ 2 E7 macrophages®] nitric
oxide Q45 Sample group

Balb/c wt§-~= 7otel& 122 &4 Control

group¥® Sample groupoZ ¥F3}<ch. Control
group< 149 134 798¢ FHFE 02m¥ &
T34 1, Sample A group2 SWT 500mg/kgS,
Sample B groupe SWT 700mg/keS 2% 795
et 19 13 02y AFF o5ttt

(2) B9 2 A4&8 Sample group
ICRA =}%-2 898§ 1722 34 Control
group™ Sample grouplZ EHFHh Control
Ad7tAo 2 02m& 15Ul
A5 3, Sample A groupe SWT 500mg/
kg2, Sample B group& SWT 700mg/kgg ZY
FAL R 159014 AT 55

== 2

group< =T

7) L1210 MEF7} ojAd w29 gME
A& 94 &34
L1210 MEFE 2)9 2ol Aduidstd

2x10%ells/mouse® Z A& T-g vlg Ao Eito)
1.0mE FAZo 2N GATE ojyslgrt o) &
6)-(1)7 2] Sample groupg EHF3§ F 7459

SWTE ZTFel8 ¥ 352247 =4sd0.

A & EZe cold PBS 100mE FY3ld &
EFAZ O BEZAELE FHAT 3T A

Z 4TeA 1500rpmo2 587 A& s
RPMI 1640 wjA= 23] AAE F AZE 120m
petri dishol] 53t COz wiF7lolA vigARl
s AAE B AEE AAS
32 AEE o} 4TolA 1,500rpmo 2 522 9
AZEE sgad. AdE AEEYSE  2ob
1x10%ells/me 2 ZA & ] 96 well plated) 7 well
of MERFA 100E 53t A 100LE A
9] 37T CO2 viF7Io A 48412 vt o]
2d MY FAEE I T WP F
At

23517

&0

8) L1210 M X7}
macrophages ¥ 2

<!

SEERL PR 2

nitric oxide A4S =

N3 7ol GHEE oA F 6)-(1)F Zo
ANGEA BFGEAZ 3R 3% TG 20
mWE EFFAEIAT o] ¥ =4dE vty B
7 cold PBS 10mE FYsled HERHANZTE +3
st 3% AEES 4ToA 1500mmoeE 58
b SR RPMI 164081 A 2 23] A3 &
2173 120mm petri dishel 338t CO, w7l
A 4AZE F A F RAEHA G AEE
AAE e macrophagesTtS  cell
scraper® #g)3le] 24 well plated] Z well?
1x10°%ells/m 2 #£F% F LPS lpg/mie} IFN-V
25units/mtE H7Eske] 37C COz vl d7]lolA 244
v ag F AR nitric oxide(NO)e] %4&
Griess®® o2 24319}

AER{FA 1000t Griess
sulfanilamide + 0.2% N-naphthyl-
ethylene-diamine 2Hcl + 25% HsPO.) 100uLZ
E33t9 96 well plateo] ¥ 2 microplate-reader
2 570melA FFEES FAHA vig A

.
Batg

reagent(1%
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9) B 42 vhe2 AFU 57

S-180 AEFE 2)8t #o] At
2x10°cells/mouse® ZAg thg wh-$29 B
02mE FAIgo =M e;i° S AT
6)-(2)% o] AAH F 159 Fol AFSE
Atk 2 F FALe FAE AT FAE AF
o2 syl

2 249

10) #7 & 2y ofAxH
%3

9% g WHoz AN 159 F AFLE
AA E4E hgzel B3 v nEYE HE

stol AAAEE o) gatel ZAsch

U ohgzo

FE vhese AEE

11) 5294 +#
£
6)-(2)sF 2 Wiz {FEA

FEHA ¥ Ffe YENT 9%

o

3ol =
A %<2l Median survival time A4tel A A< A2
t}. Median survival time2 R.IL Geran® %] 7)

&3 Yol gskel s

X+Y
Median survival time =
2

X BEF AANGESFY 1/20) HE Hzx9
AlZHY)

Y AEFT RATEFY
Z9 AIZHY)

©, JAFEY 7 24
survival time& X/27F o},

172914 19 9 3

7A$+= Median

3. #at

F A28 & Student’s paired and/or unpaired
t-testol 93t 0.1, p-value?t 0.05°]138}21 7 %o
T o4 QA AT

. FE&R

1. SWT9] St XEFo g JEXAY a7

L1210 AlEF9 S-180 AEF UlAE
SWTe] HMEEA &7E dolur) -'?1?’5]"31 SWT
& Z+ Ipg/mi, 10pe/ml, 100pe/mlE 1
g3 Zdh(Fig. 1).

SWTE 59382 & Control groupd)
L1210 NZEF FH&E IOOOOiZZG(V)E]- RS
of, SWT 1xg/ml, 10ug/m¢, 100ug/mé-& S
0= 2} z} 85.20+1.16(%), 80.52i1.26(/o),
7897+2.97(%)2  Control group®t #94
(P<0.001)90 A1 A5t}

SWTE Fd3A &S Control groupd
S-180 AEF FTAEE 100.00:1.23(%)H A&
W, SWT 1pg/ml, 10pg/m, 100pe/mS HFA319 &
= z+zt 82.32£2.91(%), 82.03+1.64(%),
78.96+1.38(%)2  Control group®th #A4
(P<O.00DAA #H2=H A,
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Fig. 1. Cytotoxicity of SWT on
the L1210 cell lines and S-180 cell
lines.

L1210 ; lymphocytic leukemia cell lines,
S-180 ; sarcoma cell lines, SWT ;
Shinsuwuisaeng-Tang extract, Control ;
SWT non-treated group, 1 ; SWT 1.0u¢g/
m{ treated group, 10 ; SWT 10.0zz/mi
treated group, 100 ; SWT 100.0uxg/mé
treated group.

* ! P-value vs Control
P<0.001).

group(**#*

2. SWTS F4A B85l YAXLF 54
SELIVEESE £

HFAE FA O A= AFE BFFE A
3t SWT 1pg/ml, 10pg/ml, 100xg/miet A
vincristined] ICs¢l 5x107°%g/mE W& Foag
S b dAEY FH94A gne oSy g
(Fig. 2).

SWTe FgAE o
group® L1210 MEF F4& & 100.00+1.80(%)2
RS u, ¥LANE FAH
48.4320.65(%)°1 3L, SWT 1pg/mis} A=
£5939E uwE  44.90:031(%)2 Control
groupel H3] #2A(P<0.001)%UAl, SWT 10xg/me
b FEAE HEFAHAE Y& 46.80+0.35(%)
2 Control groupel H]3] #24(P<0.05)AA 7
SR SWT 100pg/mist FdAE ¥ E5d

i
-

Z  ¢& Normal

-

Control group2

39S e 52.50+£0.74(%)= Control groupel b}
A FARZP<OONUA F7HH AL

SWTel ddAE Fo3x &
group?] S-180 AIEF ZFAE S 100.00+2.24(%) =
g o, gANE FAF
85.96£0.51(%)°l R 2, SWT lug/ml, 10pg/me, 100
wg/mtt FAAE WEFARIE de dF
79.45£1.56(%6), 82.96+0.89(%), 82.04+1.27(%)Z
Control groupel Hl3] #24(P<0.05)5E Z4H
At

Normal

fije

Control group=

oz aSi

%, Cytotoxicity

St
Fig. 2. The combined effects of

SWT and vincristine on the
cytotoxicity of L1210 cell lines
and S-180 cell lines.

SWT ; Shinsuwuisaeng-Tang extract,
Normal ; SWT and vincristine
non-treated group, Control ; vincristine
5x10%/m¢ treated group, 1 ; SWT 1ug/
m¢ and vincristine 5x10%g/m¢ treated
group, 10 ; SWT 10xg/m¢ and vincristine

5x10%g/m¢ treated group, 100 ; SWT
100pg/m¢  and  vincristine  5x10%g/mé
treated group.

+  P-value vs Normal group(+++
P<0.001).

* I P-value vs Control group(* : P<0.05,
* 1 P<0.01, ==+ : P<0.001).
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3. SWT7I §AEFT 9|4 g B

SAAAA A= 53

o $- 2= 9]

SHAZLI2I0 AEF)7r olfE shpad 5
o wX& SWTS &35 dopr7]
#18ted SWT 500mg/kg, 700mg/kgs Fog A
o5 2 koh(Fig. 3).

group?] SFA ZA S

00.00£2.25(%)2t &t91& w, Sample A group2]

M E ZAG

tjo

Control

288 8850+1.71(%)Z Control groupel #H]3}k
o FOAMPKOONUA ZHAHAI, Sample B

group? F24&% 4897+1.12(%)% Control group
o] Hl&te] §2] 4 (P<0.001)UA 7= AT

%, Proliferation of L1210 cells

Sample B

Sample A

Fig. 3. Effects of SWT on the
proliferation of L1210 cells in
L1210 cells transplanted mice.
L1210 cells(2x10°cells/mouse)
transplanted to mice of all experimental
group.

SWT Shinsuwuisaeng-Tang extract,
Control DDW  0.2m¢ administered
group for 7 days to mice, Sample A ;
SWT 500mg/kg 0.2m¢ administered group
for 7 days to mice, Sample B ; SWT
700mg/kg 0.2m¢ administered group for 7
days to mice.

* o P-value vs Control
P<0.01, #+x : P<0.001).

group(*x*

4. SWT7F ¢AESF
aPgel A= 2

o4 whgx9 AF 2

AAE(S-180 MEF)7F ojald v~ A
I

5 2 1y "AE SWTY ads #E3
9 &te] SWT 500mg/kg, 700mg/kgS Folsh A3}
o3 ZskohFig. 4).

Control  group®l A%  4357+2.01(g)<
100.00+4.61(%)2 3t1S o, Sample A group9
AZFS 10981+356(%)2 F7F=A 1, Sample B
group? AFE 116.32+3.41(%)E Control group

Brh Fo) 4 P<0.05)UA F7HH A ch

Control group? 8<% A 1.40+0.33(g)<
100.00£232(%) = 3t9-& wl, Sample A group9]
FAE  6161x1001(%)=2  JAHAL
Sample B group®] &Y FAE 54.46+6.60(%)
o] (P<0.05) U Al A =

2P

2 Control group®.th
At
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Fig. 4. Effects of SWT on the
body weight and tumor weight in
§-180 cells transplanted mice.
5-180 cells(2x10%cells/mouse)
transplanted to mice of all experimental
group.

SWT ; Shinsuwuisaeng-Tang extract,
Control ; DDW 0.2m¢ administered
group for 15 days ltime/2days to mice,
Sample A ; SWT 500mg/kg 0.2ml
administered group for 15 days
1time/2days to mice, Sample B ; SWT
700mg/kg 0.2m¢ administered group for
15 days 1time/2days to mice.

* ! P-value vs Control group(*
P<0.05). '

5. SWT7F AXF o}
A7 vlAE 1%

g xo AES

GHE(S-180 MEF)7E FEd vh929 A
E&0 vXE SWTY #Ang dotnr] 98ty
SWT 500mg/kg, 700mg/kes F% Az o3t
2 % tHFig. 5).

Attt Control group® €At Bk
T 169 A 1ute, 1745 3ute], 18U A 3n}
2, 1994 1vtelzb AAgsted]  HEAEL
17.504+0.33(day)¢! ¥l ¥}3l Sample A group:
16450 2ute], 17d A 2vte], 184A o 1v}e,
204 Aol 1v}g, 25959 1uta], 28Ul 1v}2

o1

7t Abgate] HFMEE0] 19.63+15%(day)2 AR
515th. Sample B groups 16, 18, 19, 21, 24, 27,
28, 30uAel Ztd 1vkelY Abete) WARES
o] 22.88+1.82(day)® Control groupdl Hl3dled H
A4 (P<0.05)NA AFHUG.

days, Mean survival days of mice

Control Sample A Sampla 8

Fig. 5. Effects of SWT on the
mean survival days of mice in
5-180 cells transplanted mice.
Control ; DDW 02mf administered
group to mice, Sample A ; SWT 500
mg/kg 0.2mf administered group to
mice, Sample B ; SWT  700mg/kg
0.2m{ administered group to mice.

Other legends are the same as Fig.

4.
* ! P-value vs control group(*
P<0.05).

6. SWI7ZH UAEF ol vig2e 23

macrophagesol A AAHE NO9 %o vlA &
=27

SWT7} L1210 M EF7} ol Ad w29 5
7 macrophagesol Al A4 HE NO2 %ol vx=
ANE BEs7] A3t SWT 500mg/kg, 700mg/kg
& F4q% 43 dgd 2dhFig. 6).

Normal group® NO%& 2.95:0.12(uM)e]
31, Control group®] NO%2 4.06:0.14(uM)°] R
t}. 28y Sample A groups] NO%E 7.19+0.18
(M), Sample B group8] NO%¥2 6.14£0.15(pM)
2 Control group®.t} /4 (P<0.00)UA Z7}
HAck.
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NO Production

Normd Cordt Sagle A Sare B

Fig. 6. Effects of SWT on the
NO production from peritoneal
macrophages in L1210 cells
transplanted mice.

Normal ; DDW 0.2mf{ administered
group for 7 days to normal mice.

Other legends are the same as
Fig. 3.

+ . P-value vs Normal group(+++
1 P<0.001).

* : P-value vs Control group(s#**
1 P<0.001).

V. % %

BT ASE 2 Smfrol mah - Bk - B -
WG - e BB - RE 2 el S e v
Bl dEkeIth 2 Rl A PRk, Y
ME EREK - BENH - AR - UERE
% o o8, F's kB RBZETR 8, F
M= qgave] o, 4% RE - i - 2W%m - B
W el o BAERon U RARUE 5K
Q) ZWolM BHES LUENE REolV M
Fith, 2 Mo SRSTE @aEs oS,

BHEO) IS Wl RISES Ml
2 AW - MEBTE - ITR - MK IE - R
BRI 59 ks (NshR, shiflel: HRIERk
o) MILHOR MAKM - PEMTEY B &
ske, #ilel s KIEBES AN - HREn S
o WBiES A BT,

WA RS YRSl DR Lol A}
S5E HEZ, %E R, Al F0W i, 4
iE, W, FRY, I, SAR, FBE, HE, K
e, 9%, Koz FAse eon gk p’
& THRHESS - BREET - AR T, oA VAN -
FEA5 - I - B0 - PHE - BUE - T - BT
TERSV B U IE, (ARBHEN; CRFORR. 6
TG, FHRTE M, RIEIENE, BURMO. D8tET
I, DhRCHSE, bR A st ke =
st vafestimel distel RpAEA slet.
53] pie Aol itffsle #me BEe T4
o slou ko) minste] MY FEse] %) - b
ol Ab&-3 4 iz st

gl SR #HEe a%e AHn
WS WECEN, (THSER B9 Afgel A,
HIES FEMAE, TERBILRS Atgol slth. B
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Zo) FAGAETE NOS F& FAASEL,
B B $2e 49712 9%, T celit B

cellel 24, FFAHESA27Y, 947D, NK
cellel BAEE BHY A3 W FEHBA FTE

REAGNEBTFH FLEAT AE A2 F335
t BAd o AR ElfbBEzES MRz
g 9ste ds o 237 288, & 5P A
= hexanev, &AF ethyl etherZ, o}9 ethyl
ether®o] E% Bl16-Fo¢t AS49E#lael o &
Aol AF}E UEUANZL, 2 FANE o4

ethyl etherZo]l 7F4 ®&d AANE Ul &,
fﬂﬂm)h ALEgo]l b3 vpg-2e] gekabg e TuAl
g A7 WELE, & BV WARES
g LA WhERE S-180¢] did FFFAE
9} cyclophosphamidee] €3 H=go) miAE
A%, fb Ve WEHIH mKFEEB A5499
fE AEEAY 2 S-1800) it FgaelA %
X, ERGMAER, EXENOEKERES 35
FaHrt IS B8 AEREY AftEFEE Ut
nERe W Bt ¥ EAHYSE s
a8y Axe BEZE B #EEY 3,
gL RG] BEE XN HEYE BT
bR A HUEFEA v mRg4£Be] HRE
g & Ao KJjol EHEY BHRBRE 483
2 Fgsax dAEF dF MigEt, s
o}eo] HAKER X T MR S
in vitro’}ol A ‘I, YAEE ul32o] o]
g F KJjo] HlAE HEHARE FHEE FTA
20 i fEAEES dotrnz g
I Fda L1210 A EF9 S-180 Al X Fo 3
%Al vincristine(ICs = 5x10°g/m)= A SWT
E W& FAIE W FIAUE Fodg
Control groupd] ®]3] AEEAHE YehfAR 7t
SWT @522 Fo3fs e FodFEd &
3 FAAdP<0nNUE HAEZEAS et
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