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Mechanism Study of Takli-San on the Anti-Cancer Action in Mice

Mi-Kyoung Yu -Jung-Hwa Choi - Jong-Han Kim - Su-Yeon Park

Objective :
oxide(NO) production of peritoneal macrophages.
Methods

This Study was to investigate effects of Takli-San on the anti-cancer and proliferation of immunocytes, nitric

t We used Takli-San extract{TLS) with freeze-dried, 8wks-old male mice and cancer cell lines(L1210,

Sarcoma-180) for this Study. The cytotoxicity and proliferation of cells were tested using a colorimetric tetrazoliun

assay(MTT assay).
Results :

1. TLS was significantly showed cytotoxicity on the L1210 cell lines.
2. TLS was significantly increased proliferation of thymocytes and splenocytes in vitro.
3. TLS was significantly increased proliferation of thymocytes by all-dosage, but proliferation of splenocytes by low-dosage

in normal mice.

4. TLS was significantly increased NO production from peritoneal macrophages in normal mice.
5. TLS was significantly decreased proliferation of L1210 cells in L1210 cells transplanted mice.
6. TLS was significantly increased proliferation of thymocytes by all-dosage, but proliferation of splenocytes by low-dosage

in L1210 cells transplanted mice.

7. TLS was significantly increased NO production from peritoneal macrophages in L1210 cells transplanted. mice.

Conclusions :
production, proliferation of thymocytes).

The present author thought that TLS had action of anti-cancer by becoming immunocytes activityiNO

Key words : Takli-San, anti-cancer.
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Table 1. Prescription of Taki-San(TLS)

HBEA d # 4 A &@
A Gimseng Radix 7,500
S Astragali Radix 7.500
SEE Paconiac Radix Alba 5.625
B it | Atractylodis Macrocephalae Rhizoma | 5.625
B Pericarpium Citr 5605
& Angelicae Gigantis Radix 5.625
b Rehmarmiae Radix Preparat 5625
BfE Poria Cocos 5.625
# B Glycyrhizae Radix 3750
Totality 5250
2) AXEF
NEFE STA LTS A T3t F4HE
AEF LI2I0 AEF EFAMEFS sarcoma-

180(5-180) MEFZE AME-3IATh

3 &

B Age) AR BR-2E () TE Ato] U2
A 7T balbjeA) 8 FHE FAE 2% 2043 T,
&5 55+5 %, lightdark 12 hro} AREZZAN 1 F
o ol AEATIHA 1Y pellet AR(HITHE
AL Korea)ot B8 Zfro] AHSHA stk

4) Ao g 7171

B Ado) ALEEF A|2HE-E Roswell Park Memorial
Institude 1640 (RPMI 1640, Sigma R4130), Fetal
Bovine Serum(FBS, Gibco LOT. NO. 1006842), 3-[4,5-
dimethylthiazol-2-y1]-2,5-diphenyletrazolium ~ bromide
(MIT, Sigma M2128), Sodium Dodecyl Sulfate(SDS,
Sigma 15750), Brewer Thioglycollate Medium(TG,
Difco 023617-7), Interferon-v(IFN-y, Sigma 16507) &
07 EFA RS AME3g o, 71725 microplae
reader(ELX800UV, US.A) 58 AHatdch
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1) A4 ZA

TLSS} 2 AEF(050 g& 1,50 mt FHTE 4
204 100 T 2 AHE AR e T, o] F248
1500 pme 2 30 27 94 Eelste] NS &
¢jt}t. 2 3 rotary vacuum evaporator(EY ELA, Japan)
g ol &3l A%t TEF U3, freeze dryer2 572
AZAIA 209 gF5& 199 %S Lol FHo2 A}
235

2) AX iz

SHAEFLI2I0 AEF, S-180 AEF)} A A
EFH AZ, 913 AT siXZE RPML 1640 v)
g AHgsgled, wiAdE 10 % FBSY
penicillin-streptomycin(100 units/m¢, 100 pgfpf)S 47}
stck GHEFe] Al v 1:10 ~ 1:20 1)
£33 A 7HA0=2 9, AE FAd nAE o
A G BAs] g AFE A w2 o

Ao HEE AHgSIT

3) MTTH 98 IAZ 54 23

2 A% AMSY MITE S Mosmann™ o] 7{uks
T Komik’? So] WAzl wpHoz 96 well plate
9 7t wello]l HIE ¥4 100 m2x10° cellsmt) S

T3t 37 Tl CO, wid7|oll A 24 A7k <t wj
G T Eru(l, 10, 100 ggmd)E 349 TLS 100
(s ¥ 37 Tl COp vig7]olA] 48 AZE v gs
At WAER 4 AZF Ao 5 pgmd EE
Dulbecco’s Phasphate Buffered Saline(DPBS)-Ad] 3}41
° MITE 20 (& Z+ wellol] Hrlsba wi 28
AZEA etz 9e Adeidd. wjg F3A
001 NHclo| gafA17] 10 % SDS 100 uE 2zt well
of Frkstn Ageeld 18 Az o Wi ¥
LAE 7} welld] EAEE microplatereader® 570
ool A St} dizge) FRES vlasie] AT

#4939 : fEEHe] el vIAlE (R W
FHES YR FAsIT:

4) vhpes) FAAE 2 BT B

she2o) FH 2 Wl HE FelE Wysock” 2
Mzel® 59| B¢ ol8adch Balbie oH4AS
AZgEsel BN ¥ 433 ¥4 2 u3e
DPBS-AS 92 petri disholA ZA Efsin
stainless mesh2 o #3to] 2 3] AHF thE 10 ml
%‘—A}ﬂi AE e FHste 1,500 pmolA 10

¢ AR Fojd MEE DPBS-Ad A
%A]ﬂ 3 3] ukE A& & FA4 9 uF AT
Tyt

) 4 r

5 MTTH 98 §4 2 vIF A2 348 34

4) o Zol Feld ¥4 2 9 AT e
RPMI 1640 8|2 3]43}31 96 well platect] 10x10°
cellymé  ¥=2  FHFs]  FA ARdE
Concanavalin A(Con-A, Sigma C5275) 5 pgfmee}, 8|
2 A Zd= Lipopolysaccharide(LPS, Sigma 12637) 5
pgntst A Gl sME TLSY F&E(, 10,
100 pefmt)E 100 w4 A7k § 37 T CO, WY
7lellA] 48 AlZE ujdE O 3)  FUE o
F4 9 o Az F48E S33HT

3 ohese] W AT S48 BAE 13}

Balb/c UH’—/‘\ 7 ol2lE 1 o2 38t Control}
Sample 502 ¥F3H3ith Controle 74 02 md
42 Sample A= TLS 500 mgkg 02 m¢A S, Sample
BE TLS 700 mghkg 02 ¥ &, 242 7 45t 1 &
13 4 37 Felasick

@ A% vhy2el FA R UBHE S4E 24
6)-D 3} 7o) AAE T 4) 9 o] FAH ¢ v
AEE Egaict of & B9 F4 € uiF A
¥ Hoodlo RPM 1640 HiRZ 313t 96 well
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platec]] 1.0x106 cellym¢ ¥ =2 FFalo FAAF
T Con A5 pgmt, HIZHEE LPS 5 pgmtE 7}
3 %, 37 T CO; wiY7lellAl 48 A7+ widg o}
<5 o TYT WHos FA L ujgARe FA

£2 FAs9,

@ 7 macrophages ¥} ¥ nitric oxide(NO) A}
A5 24

6-Q T Zol ANFWA HF &IA77) 3 ¢
Aol 3 % TG 20 mE 57 FA}85 o] & =
Ad wRg-2o] Bt cold PBS 10 mE Y34
BANEE T893 HIE 4 CTolA
1500 pmo2 5 & 94 Ealshn RPMI 1640 )=
22 3 AAE 3, 3% 120 mn petri dishol] £33}
o CO, W7l 4 A7 5 Wbz B3
HA 4 AXE AAS S 523 macrophages
9HS cell scraper2 ®-8]5t] 24 well plateo] 2+ well
2 1x10° cellymdE 253 3 LIPS 1 pgméo IEN-y
25 wismtE A7kt 37 T 00, w7l 24
AZE e F 44" NOS %S Gries” o2
ZA3tAct. AE F5 100 409} Griess reagent(l
% sulfanilamide + 0.2 % N-naphthyl- ethylene-diamine
2 Hel + 25 % HiPOy) 100 S E§ste] 96 well
platecl] 231 microplate-reader2 570 mmollA EFE
S S5t mE] AT NaNOo| HeAle| ol
NO %S ZZ 31

7) L1210 MEE o] welmdo] g ¥ 2 |

ANE FHE w2

OR-L: e

Baltyc oh$-2 8 vle] & | o2 § % L1210 A4
EFE D) 9 o] Ay whFstd 2x10° cellsimouse
2 Z2A3 08 upexo Bl 10 M2 A}
2R ¢S Az 4EFE Control#} Sample
o2 FH3EY Conole FH5 02 mlE,
Sample A= TLS 500 mgkg 02 mlES, Sample B:=
TLS 700 mgkg 02 mE, 2477 ¥ B¢+ 1 ¥ 1 3
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A 4 A Fol BES AXE AART F7
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® RAHE F4E 573
DD 3 o] AAE F 4) % o] FA % 94
AES Peld o, 5) % 9% e

@ 7 macrophages £2] R NO 445 24

DD = 2] ANHEA BF 2EEAz7) 3 ¢
Aol 3 % TG 20 mbE 57 FAIA, o] F 6)-
@ T 7o} B7 macrophagesE g o}, E7b
macrophagesel| A} AAFE]E NO9| %48 NaN0»o] 7
FAol o5 NO &S A3
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1. TLS7h Mol o|X = MzSH g1t

St el wX)E TLSS) AESA 38 do}
w7 Yatd TLSE 242 1 pgmd, 10 pgimd, 100 pg
g Fog A3 oS3 Zokd(Fg. 1.

TLSE 594314 92 Conrolo) L1210 AEF 3
A&& 100001002 %2t 8} W, TLS 1 pgmE
Ed5lg S W 92811004 %2 Conwrol B}t 7445
i, TLSE 10 pg/md, 100 i Fojstd e we
7}z 78.30:0.03 %9} 77.03+0.03 %2 Control .t} 5
A (P<0.001) QA AIE EX& YeRALE

£ Fofalx] %& Controle] S-180 HEF F
A42 100001002 %2 34 o), TLS 1 pgmest
10 pgmtE T89S gy 9.39:001 %<}
9.03+0.01 %2 Control#} $A}3}% 3, TLS 100 pg
M2 T39S W 94631001 %= Control®.t}
o/3(P<0.05) A AE 54 Jepigich

l

120 mL1210 8s5-180

%, Proliferation

100

TLS(ug/ml)

Fig. 1. Cytotoxicity of TLS on the L1210 cell lines and
S-180 cell lines.

L1210 ; Iymphocytic leukemia cell lines, S-180 ; sarcoma

cell lines, TLS ; Takli-San extract, Control ; TLS non-treated

group, 1, 10, 100 ; TLS 1O pg/md, 100 pe/m?, 1000 pg/zé

treated group.

* ¢ P-value vs Control group(* : P<0.05, *** P<Q.001).

fol7 9 39 ¢ FEigel fiel Ut (EREN W

Ajgoj ojxl= 73}

Ao AT ZAg0l oA TS A%E You
7 st TLSE 247} 1 pgnt, 10 pgt, 100 pg/md
g Foid 2% thesh 23kt 2.

g Ro3x] &2 COIIU'OI" %‘}“] AL
£ 100.00:001 %z} 39S o, TLS 1 ugms, 10 ug/
m, 100 pgntE FolRe W 43¢ 22
108304001 %, 11580£001 %, 125071004 %=
Control 2.0} £-}/(P<0.001) Al S7HH AT

g 59511 ¥& Control9) 8| HE 54§
< 100.00:0.02 %2} S-S o, TLS 1 pgmiE &
d9E W 113844002 %= Control2th Fo}4
(P<0.01) A F7HERAaL, TLS 10 pgmtE T3l
£ o= 111951003 %2 Control BT} 2 A(P<0.05)
A Z71E%1 e, TLS 100 pgmiS Skl o
= 103512003 %= yERTH

F c“ (u

%, Proeliteration

° Contro! 1 10 100
TLS(ug/ml}

Fig. 2. Effects of TLS on the proliferation of

thymocytes and splenocytes in vitro.
Other legends are the same as Fig. L

* . P-value vs Control group(* : P<0.05, ** :
P<0.001).

P<001, *** :

3. TLS7t "4 oppAg] HAME ZAlo] o|x&
24

44 ohose) 4 AE 2 B AT 34
gol DAL TLSS) E3}E Yohwr] Sizte] TLS
500 ngke, 00 mgked oI A3 ohe3t 2%



tolulAE g R3] A8 ALz (006 4Y)

ThFig. 3).
Control®] §4 AX F4&% 10000:001 %z}
9e W Sample A2 FA AX ZHge

114.29+0.04 %2 Controlo] ®)3}e] £-2J4(P<0.05) S
A F7HENIL, Sample B 4 AX FA8T
127.85+0.02 %= Controlol] B]&] &4 (P<0.001)
A F7H A

Control] w7 HX F4&2 10000001 %z}
39& W Sample A9
107.88+0.01 %2 Controlo]] ]3] -2l4(P<001) $1A)
F7FE03, Sample B W[ AX FAE
104.84:0.02 %2 JERSiTE

W AE FN8e

rlo

mThymocytes BSplenocytes

%, Proliferation

Sampie A

Contro!l Sampie 8

TLS

Fig. 3. Effects of TLS on the proliferation of

thymocytes and splenocytes in normal mice.
TLS ; Takli-San extract, Control ; DDW 02 m{ administered

group for 7 days(l time/day), Sample A ; TLS 300 mgkg 02
md administered growp for 7 dayx(l time/day), Sample B ; TLS
700 mgfkg 02 mf administered group for 7 days(l time/day).

* 1 P-value vs Control group(* : P<0.05, ** : P<0.0], *** :
P<0.001).

4. TLS7t Hal olfA9] 52 macrophagesoil A
MNsE NO9 2ol ojxj= &2t

A% vhe29] B2} macrophagesol A AJaks]E
NO9| ol mjxj&= TLSe) a3E Uolw7y) $35id
TLS 500 mgkg, 700 mgkgs T3t 23 of-37 2
QYTHFig. 4).

Control©] NO ¢} 3.06+0.16 IME 100.00+0.05 %}
39S o Sample A% NO <& 12578+0.04 %2
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Controle] ¥}3} F2l4@<00D) SIA 7L,
Sample B2 NO Y 189.3740.03 %2 Controlof ]
8 frol4d@<000n) A SN

Sample B

TLS

Control Sampie A

%, NO production from
Poritoneal macrophages

Fig. 4. Effects of TLS on the NO production from
peritoneal macrophages in nommal mice.

Other legends are the same as Fig. 3.

* : Pvalue vs Control group(** : P<0.01, *** : P<0.001).

5. TLS7t L1210 M= ofA] ofAo| SZhy ot
E 3o ojx= A" 53}

GALFHLI2I0 AETE oA & FAEY F
A Aol nAlE TLS9 EFHE dolir] #sto
TLS 500 mgkeg, 700 mgkes Foot A% oha 7
kg S).

%, Proliferation
of L1210 Cells

Control

Sample A Sample B

TLS

Fig. 5. Effects of TLS on the proliferation of L1210
cells in L1210 cells transplanted mice.

L1210 celis2x10® cellymouse) transplanted to mice of all

experimental group.

TLS ; Takli-San extract, Control ; DDW 02 nf administered

group for 7 days(! time/day), Sample A ; TLS 50 ngkg 02

n! admiristered group for 7 days(l time/day), Sample B ; TLS

700 mgtkg 0.2 mé administered group for 7 days(l time/day).

* : Pvalue vs Control group(* : P<0.05, *** . P<0.001).



Control®} FAE FHE-E 100001002 %} 8t
¢ o Sample A9] F4]8-2 86.00£0.05 %= Control
Brb §o4P<005) YA JAHYT, Sample BY
ZAST 67941001 %2 Contolol] ®la $oA4
@<0.001) UA AA =]t

6. TLS7t L1210 ME ojAl ojp Aol tel M¥ Z
AMoj 0|x= =3

FHAEHLI2I0 AEPE o3 ¥ F
2 0] XY FAg) wXE TLSY a%E ¢
olx7) 935k TLS 500 mgke, 700ngkgs T3 2
7 oh$7 ZSitiFg. 6).

Control®] &4 AT ZF48&< 10000:000 %t
dAE W Sample A9 Sample Bo] 4 AE 32
£2 747} 109.30£001 %9} 117.09+0.01 %= Control
off wjsted 2]4(P<0.001) $IA F7HE St

Control2] B]%¢ ME FA1&S 10000:002 %}
9% ™ Sample A9l ulF AHX
11316£001 %= Controloll H|3}od §-2]4(P<0.001)
QA F7HHAL, Sample BO w7 AZ FASE
104024002 %2 Yehdoh

ZAlQ 0
e

W Thymocytes @Splenocytes

%, Proliferation

=
Sample A

P
Contro!l Sample B

TS

Fig. 6. Effects of TLS on the proliferation of
thymocytes and splenocytes in L1210 cells
fransplanted mice.

Other legends are the same as Fig. 5.

* ¢ P-value vs Control group(*** : P<0.001).

7. TLS7t L1210 M= ofjal ofgasl 2
macrophagesoiiA] 44t== NO2| ¢hof olx|
= 5%

fol7d o 3¢ FEFAO] fiskel vlA: (RIEE TR

SHAZFLII0 AZHE olNg F 27 gA
HFENA ANEE NOo| %ol mlAE TLSe} &3}
£ dol7] 5o TLS 500 ngke 700 ngksS 5
s 27 dey 2ttiFEg 7).

Control®} NO 9F 7.640.11 pME 10000001 %z}
#AS o Sample A} Sample B NO %2 22}
140072001 %+ 151.1120.02 %= Controlo}] v}3) &
) BP<0.001) YA Z7H= AT,

Sample B

TLS

Control Sample A

%, NO production from
Peritoneal macrophages

Fig. 7. Effects of TLS on the NO production from
peritoneal macrophages in L1210 cells
transplanted mice.

Other legends are the same as Fig. 5.

* « P-value vs Control group(*** : P<0.001).
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54 9 344 BAE d2a 28T g, By
23 ER olalA Aupde) AYH 9A @
e fazgom“‘”

o9& Al AU RApEoI A2o] B4
%ﬁ%&iﬂﬁ—s FECE QM8 Ashs THE
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AATY BAZE gosie A 9937 TAES
BAZ7} Bodsls FHA ggog ol ®
g Hgukgo] met Aold H(humoral immunity)
1} A Zej7A B Y(cell-mediated immunity) 0.2 B

1L 1)

ded), A4y 992 BAE F2 g9k e
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of ZAE Yol Aol MEEA, vis 53 2
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sk Ao dANS, HEARY, FFo4

AR g Uehlis el FHold, ssbdeEd
(ymphokine) &2 8|32 H FFAMEY vis 7
AAEd ds] B & FP.
T FFANE o83l o “4@‘71%° 24
AZIEA FREEAE dEhE A7l 18y
! &Y 52 mawnol %oouﬂw 3
A, 4Ag, F4 2719 A4 2 AHAdET o
23 NKMEe) 8RS 2718, @Y MIEHss
o] MCAS} LAY 2 S180M T2 §x8 Faky
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B celle] 54, miFH#eEGERE, Bk, NK
clle] BAEE FF A9 BTERES BTZ
BESE TR YUEN} 3l Aoz FHe
= EAd I FANE Bm{EsEet meems
a8 d% o 2971 dS¢ B oy
U HERe] A8 JdTE oA Halr %3t
of HEHQ AL L WA A8e A
24 35tk

EEHC) GHAET HAE AEEN 29E @
29 A3, L1210 YAEF] HEHRS 15ER §F
qg4E el Hlsld 23 % ol oA Sl
AXEARS JERA L S-180 AlEFel A5
E XS YeRIQAT: o) HEEe] FAET)
njXe X5l Aol S BoFE A
g Az

e AEEA AL Z 83 ADd ojxje A
T FAeS BES A FA Axe FAEE

ki

S5/ RASNE B 025 % o4 X 3488
ol QA MR B AEel F4g 3l
e AFE FolA o 13 % A% fold Ut
AT FAE Bh LS WA AL 5, B AE
B §4 A, & AT b Bee guehe

T ¥ Z&she Aoz AZEnt
A% b WY HE Fao x|
o &3 WA A in virozh ol Bk H
B ALEGE F4 AT F T A% 348 3%
£ FA 28 % A F94 QA FIMNA FEER
°of ME ujZhyd o] Hofstn S FANA
Tt 22)ele] Aaks FAA WA AL ol
4 Ao o= Aoy AzEE
A dddne ola BATL QA Loprun
3%k
Nitric Oxide(NO)%= L-arginineol] NO-synthase(NOS)
7b Agsle] QA== AoZ NOSE constitutive
NOS(cNOS)9} &4 3tsl macrophages SollA] L7
= NOS(NOS)7t 9ok, iNOS:

—

©  inducible
macrophages % EFT 53 o] ©AzME Sol
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