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The effect of KaegiBokryengHwan on sereval cancer cell lines

and immuno—function

The purpose of this Study was to investigate effects of KaegiBokryengHwan(KBH) on
anti-tumor, immunocytes and nitric oxide(NQ). This Study estimated the proliferation of
L1210 cell lines, Hel.a cell lines, SK-OV3 cell lines, MCF-7 cell lines, balb/c mouse 3T3
cell lines, mouse thymocytes and mouse splenocytes and NO production from peritoneal
macrophages in vitro. and estimated the proliferation of L1210 cells, mouse thymocytes
and splenocytes and NO production from peritoneal macrophages and body weight in
L1210 cells-transplanted mice in vivo.

The result were obtained as follow ; '

1. KBH inhibited significantly SK~-OV3 cell lines in vitro. _

2. KBH was accelerate significantly the proliferation of balb/c mouse thymocytes in
vitro.

KBH increased significantly NO production from peritoneal macrophages in vitro.
KBH didn’t effect the cytotoxicity of L1210 cells in L1210 cells-transplanted mice.
KBH was accelerate the proliferation of splenocytes in L1210 cells-transplanted mice.
KBH incresed NO production from peritoneal macrophages in L1210

S AW

cells-transplanted mice.
7. KBH increased the body weight as comparing with control group in L1210
cells~transplanted mice
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A EERol AMEF BERFESAY HREEme
SETR ) destion, ALY W EHA
B WBERRAA AT F BB @
YA, fBH 14 AES sEe ded 2
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Prescription of

KaegiBokryengHwan(KBH)
Wpl3w L #fiik(g)
¥ #  Cinnamomi Ramulus 10.0
BHEE Poria 10.0
WK Moutan Cortex 100
¥k 1= Persicae Semen 100
#%j%E  Paeonia Radix Rubra 10.0
B 50.0

HEEFESZHE00g)S 1L,00n ZFH4E 4L
ol 4 3A17HE¢H %23 & rotary evaporator®
&% U2 freeze dryer® Gifwigste 2
106mes EA. T& AP AYPd$
of galsteq ARgstEi, AME HAFAdE 33
ZF%5o £a8td membrane filter2 o3d
T3t ARG

2) BY

Aol AME-¥ mouseT A HFE
A % balb/cAl 22%1(g) FRE €& 20+
3(C), £5 55%5(%), light/dark 12(hr)2] A
Z70A 15Y ol H2AFIEA ¥ pellet
AR B8 AR 4AASIAT

2. ik

1) In Vitro
(1) AOMA: 2 MR 38

AFLAMETF Hela cell line, F3HA
ZFQA MCF-7 cell line YAagAEFQU
SK-0OV3 cell line, balb/cAl vF$2 3T3 cell
linet Dulbecco’s Modified Eagle Medium
(]2} DMEMelg $hulX &, SANEHAE
F< L1210 cell line, oh9-2 F4 2 vj@A
X< Roswell Park Memorial Institude 1640
(o]3t RPMI 1640°18} $HHiXE Ap&3tH o
o, Bl x}ol& 10% Fetal Bovine Serum(©]
3} FBSz} 32l penicillin-streptomycin
(100units/mé, 100pg/ul)S 78t AHE31A
o Al elFe 1:10~1:20 W) &2 3¢ 3
Ao ¥, AE FAo ulxe A9l
FHFS T3] AT AFL Adug 2d
W AEE AME3I

(2) MTT assayol 9|3t g BHER (L

2 Ayl 87 3-[4,5-dimethylthiazol-
2-yl]-25-diphenyltetrazolium bromide) assay
(o]8} MTT#ol2t )< Mosmann™o] 7§
8] Kotnik™5°] WA wye=
96-well plated Z wellel AX &9 100
#(2x 10cells/mt) & FF 3k 37T} CO, i
F7IAA 244 T WG F FEEE
Mg g4 1, 10, 100xg/mes 100uLE W1
37C COx wig7INA 48A17 w3 th
MY FE 4AL Hol Smmt FER
Dulbecco's Phosphate Buffered Saline(¢]3}
DPBSet #)-A<l M€ MTIT® 20mE
Z} wellel E71stn oG FEAAX 217
2 Y& Adsdry. FAAEY A9 W
¥ F8A WYAds AAT F AAH
formazan crystal® Dimethyl Sulfoxide(©]3}
DMSO=t 3) 1002 HHAZ e e
7} well®l F¥EE microplate-readers ©|
&3t 570melA S48, FHA¥
£ Hld F3Al 00IN Hclel &A1z
10% Sodium Demecyl Sulfate(e}3} SDSz}
) 1008 2+ wellol Hr7eln AFgAtedol
A 18A1ZE o Wikt & HEE 72 welld F
5 & microplate-reader® 570nmell A 27

3

oX
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6}04 NzFe FRE9 vty AX F4
£¢ WEgE g3

2 iR D BN o8

ute2o FA 2 8FNE EEe
Wysocki® & Mizelag)‘:-»] g o] 83
t}. Balb/c P28 AFEEdY 2HAT
¥ 345 #4 € uiRe DPBS-AS
petri disholA] ZA 483 stainless mesh
2 A3l 28] AHE g 10w FAIR
ZFA2YPA AXZEFAE 9 1,500mmol
A 58 ARSI Y dod /‘ﬂEE
DPBS-A°] AX-FAA 33 W& AHG F
F4 2 U AANEE FYsidey, 2@ F
AP ugAEe BEE 9 F NEFE

hemocytometer & ©]-838td 73} vl

(4) Hlx R MEAERE BER B

®)

F4 2 8 AAXE RERY4E RPMI 1640
W2 3ME 9%B-well plated] 1.0X
10%ells/mt FE2 HEs] FAMTE
Concanavalin A(°]3} Con A2} 3} Sug/més},
H] A A Eol=  Lipopolysaccharide(©]3t LPS
2} 8 Sug/mest A kA 1, 10, 100ug/mlE
10008 F7H8 F 37CY CO: wigr)olA
48A1ZF widRt ThE HiF FE 4AIZE A
MTTAIEE 718tsdeh. vl &A1 0.0IN
Hcloll &3jA171 10% SDS 10048 2+ welioll
Hrbsti xFdeEelA 184 o wigd ¥
e 2 welld) §35EE microplate-reader
2 570mol A F33te] dlxFe] FF=Ee o
& AT FAEE YEEE aksle A
et h

o}-$-2 E7} macrophage?] ## %
oxide Al "X 4

3% thioglycollate 2mE &7} o] Foigh o}
& 3Y%o vl 2E AFE I3 E’%*li’l
th& E7to] cold PBS 10mE 0% %
ZAAEE FAAT. IS QXS 4C°ﬂ
A 1500mmez 587 f4EEstn RPMI
1640 w22 28] Mg T A% 120mn petr

nitric

dishell —\br_"?‘ sted 37T COz wig71olA] wjd
AFI G 4N T R ARz ¢ AXE
A A < 5% macrophageE cell
scraper® ¥2]3t9 24 well plateo] well® 1
x10° cells® EF% ¥ 7 welldl sE¥=
kA 1, 10, 100ue/méE 10049+ A LPS 1
pg/uéet Interferon- y (¢]3t IFN-7olgt %)
Bunits/mE H7MEA @& FH FHAE
o2 BF3le, 31T CO: wig71olA 24AI2E
kg & AAME Nitric Oxide(oldt NO
el §2 Gress¥oz A3}
MERFA 10009} Griess reagent(196
sulfanilamide + 0.29 N-naphthylethylenediamine
2Hcl + 25% HaPOs) 100uE T3t 96
well plated] ¥ 3 570nmellAl microplate-reader
2 FBEE 5A3Y ng A4E NaNO9
@AMl o3 NO9 && A3l

2) In Vivo

1) #ZAfES) i

o9 leukemia AEFS L1210 AIXE
)-(D3 2ol ARE M AhulF 2d
HE AEE 2X10%ellsy/mouse®  ZA &
B} e Im& FAGe 2 GAES o]

At

(2) Eual¥

Balb/c vt 7912]E 1
T, dxT 2in A¥9d
e GHAEE o
‘?—J 134 745 FHRT

, x2S -0 2
olAF Fol 1 1314 7dF
mé & ~r-°%?5}9&3“l 44

PHeE FHEE o]4T 3?’“’“ 19 1

745 A 300my/keH & =g

Lo 2 mlm

_LE rlo

(3) B vh$29) sEADlE MR SML

- 2)o] PR HAAS F A
Z3lo] mAAZHG. =Hd T EZ cold
PBS 10mE FYste] 2 &7 o =
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BAAEE F£PAT. ST AXLE 4T
A 1500rpme.2 583 94 &3t RPMI
1640 WA 2 23] AHF £ A% 120m petri
dishol B3] 37°C CO; w7l Wi
N7l R ANF] BAR AXE AAD
Batalx] 4L AXE  Eol 4THA
1,500pme.g 587 44rgE syt H
A MEREYE 2ol 1x10° cellsZ ZA}
o 96 well plate®] Z wellol AZEH{FY 100
WE BEFstn wjA 100uEs A9 37CY
COz w7 1ol A 48417k wl et MEF T
2 4A17F Ao Smy/msEE DPBS-A(pH
74904 BAE MTTEY 201E & wellol
A7 eha Wk 284 001N Helol 881412
10% SDS 10043 2+ wellol 74 b3 2
Bagol A 1847 o wiFE F BEEB 7
wellel %% E microplate-reader® 570nm
A Azt dET FHT A 49
Fo FAEE WELE A3t ALEA
t}.

(4) e vh$-29] BEY Bt
-7 (2)9] HHor AN F AFY
Falel EANZAT. AF FHL =AY
Aol AAstgct.

(5) BEE o209 KR 2 MR BiE
K L,
2)-()F (2)e) wyew AAE F 1)-(3)
o) woz Basgch ®aT oL F4
2w FE 25Ae RPMI 1640 WA E 3]
At 96 well platedl] 1.0X10°cells/mé 5=
2 HZsle] FHMNEE Con A Sug/me, ¥
ATE LPS 5ug/méS A7g ¥ 37Ce Ch
wokr) ol A 48417F wjkst o, WY F8 4
Azt Ao MTTAI 2k 7Hetdh. wid F&
Al 0.0IN Hclol #81A171 10% SDS 10045
7t welloll #7beta FgeelA 18413 o
wlokst & owalg 4 welld FBEE
microplate-reader & 570mmel Al A8t of
Z79 AT U AP FH=E Y

2R st ALEo

(6) BAEE wh$-2 Mk macrophaged] 78 %

NO 48

2)-(1)F (2] Wyer AANF F 1)-(5)
9} & wpjo® JEW macrophageE ¥
stgtt. 823 macrophageE 24 well plate
ol welld 1x10° cells® #38 ¥ & well
o] LPS lpg/més} IFN-7 25units/mtE 7}
2 ge F3 Fg FTog EREH, 3
7C COr-wl%7IolA 2412 wjgRE Foff A
8 NO%E Gressi¥ oz 24sgoh

AX Bod 10049 Griess reagent(1%6
sulfanilamide + 029 N-naphthyl-ethylenediamine
9Hcl + 25% HaPO,) 100u4Z &3t %6
well plateo] ¥ 3L 570nmell 4] microplate-reader
2 EBEE ZAslo nlg A4 NaNOG:2
AZFAd 98 NOFE FAsAT

3. $AIA

274 x2]= Student’s t-testE o]43 o,

p-value7t oA 00501310 AFlT FER

Rog HEstAch

. Bt

1. In VitrokellA BRIl @Ml
fakkol wXe W8

ERTES A Bl 439 it v
e 4 BFE7] Hste FAYYHAXL
0] L1210 cell line, AZL¢AEFS Hela

cell line, §A¥3¢ MCF-7 cell line, 2

3 GAGAEF]Q SK-OV3 cell linedl §2
Az EEESA AEKS 1, 10, 100xe/mi?
2astgct. 1 A% 7 miifaaEd] dd ¥
el MEZNES 100%)o2 e 9,
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L12I0M X539 e &4 sxoA HEHERY
E A4de 48 1Yoy, MCF-TAXFE
L33 HEEED F/ste %S JEU
t}. ¥ HeLaM¥F9] 3$E L1210AEF9}
bk 2 HEERY Zaste FAE 24
i1, 53 d2dAEF< SK-0V3 399 3l
Ae 1, 10p/mE FoA3He o HEHRG
15%AE F440A A8 cHTable 1).

Table I. The cytotoxic effects of KBH on
the cancer cell lines in vitro
KBH : The prescription of

In vitro L1210 SK-0V3 MCF-7 Hela
Control (1003103 [1003+13 [1001*+08 {1004+09
1pg/me | 974+1.0" | 865410 {1003+07 | 89.1108

10pe/ot | 967114 | 88+06™ {1105£05 | 87+09™

100ue/me | 936+08 [100.3£09 105517 | 978+24
KaegiBokryengHwan

L1210 : lymphocytes, leukemia cell

line(mouse)

SK-0OV3 : ovary, adenocarcinomathuman)

MCF-7 : mammary gland,
adenocarcinoma(human)

Hela : ulerine, adenocarcinoma(human)

* [ Significantly different from control
group(* ; P<0.05, *x ; P<0.01, #** ;
P<0.001)

2. In VitrokdlM HERZ ] %
Hifgell w|Al= B8

ERREA AUBHKel Z+E9 il v
e FFE W@ A% in vitrodelA vt
929 HFotAIEFQ 3T3 cell lines] 483
vh-22] FAF uAeA HEF thymocytes
2 splenocytes®] F4&, 2@ vlgie B
7ol A Eal§t macrophage’t AAsHE NO9
5SS #EY A9 g ZE H3E Aok

EREEN RUHKol 3T3MEF mixe
A3l glojA T FHLE 100(R)e2
S W RSN 100/ nlS Foid EE
HolXe o3l8 HEMRY Fade FAE
BYAw  thymocytes®] proliferation 759l
A E EEEER lug/nE F939S "
HEEEY 20%AE F715193, splenocytes
Aol M B FoFo] F/YSE
FHE&E Ftste Aol UAAT 944
FA-e AASHA gt (Table ). T3
E7} macrophagel Al AAEE NO2l &l 3l
ol X = HEHEol 105203( M) viale
BRFEA 1, 10, 100p/mE 3 BEERANA
E 77 104+02, 118*02, 127+02(xM)E
Fo4UA F7ete AEE JehiAoHTable
1.

Table II. Effects of KBH on the proliferation
of immunocytes in vitro

1ps/nt 10¢¢/at

Thymocytes | 100£1.6; 119608 [1134+04

ro i o

In vitro | control 100¢/mt

1112406

Splenocytes |100£04}1043105 |1065+06™ |1088+1.1™

373 cell [100£05| 97.7109" [1020+13 815112

* | Significantly different from control
group(* ; P<0.05, ** ;, P<O0IL, *** ;
P<0.001)

Table III. Effects of KBH on the Nitric Oxide

production from mice peritoneal
macrophages in vitro

In vitro | Control | 1ug/put | 10pg/mé | 100ug/me

NO 105+0.3{104+0.2 [118+0.2"| 127+02"

* . Significantly different from control
group(* ; P<0.05, *+ ; P<0.01)

'3, In Vivokeld Bzl Sl
feell wlXE

HERIRE N fimwel fffo]l fed otz
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o] fEffEel olW @ JFE mIX e distd
olw 7] 948k 11210 cell lineg w29 B
7ol 2x10°%ells/mouse® FUTF F 7UFU¢ 1
H 1B RN 300ngkss F4stdt. 2
A3 HEERe] Bl ¥ LI2I0M TS
AL 100%)E 3RS W EBREANE 95.7(%)
Aeg a2 9349 e
A A @gktH(Table IV).

Table IV. Effects of KBH on the proliferation
of L1210 cells in vivo

In vivo Control Sample

L1210 proliferation | 100.0£0.1 95702

After L1210 cells-transplanted mice,
DDW 0.2mf were administered p.o.
for 7days

After L1210 cells~-transplanted mice,
KBH(300mg/kg) 0.2mé were
administered p.o. for 7days

* . Significantly different from control

group(**x ; P<0.001)

Control :

Sample :

4. In VivololAd HEIRZE ] vhs-
29] Rl vl HE

BRI FigRel EiEe] fdd w2
o] GiEMife] ojulg JFg wArt] st
o} ¢olr 7] 93te} L1210 cell lined wh$-29
270 2x10°%ells/moused FU&F ¥ 7UEt
18 1B EREZEH 300mgkes Foistgrh
I A3 thymocytesd] 739 HEERY FAEE
100(%) 2 3}HE u) FHERES]) WKL 107.3(%)
2 B H)3le] thymocytes?] proliferation
o] Z7}3t 3, splenocytes?] proliferation
118 1(%) 2 ¥iEfEe] MK v|3td oF 20(%)
Azt Forslder. =@ Bk macrophageo] A
AAsE NO9 & HIEe] 166+10.1(«M)

old] whalo] HERGTRZS AL 300mg/kes 1H 1@
o3k WY NO w& 238:01(ueMZE F
7vatdch 3 REEER 2E)lL RIS o) sffio] &

g npe29] HFo nRE S Golry]
A3t L1210 cell line& vl-§-29] H7Ze 2X
10°cells/mouse® FU& ¥ 7YEA 18 1@
RSN 300ng/kee T8ttt 2 23 &
Ee TN F SHFTS T4 HRH
A& 100902 & b, BES LA
A &3 FHFNE 745G FAF FEEE
AT 109%)R L, BES AU F &R
EEAS TS Ko BES
T 1R%WE FEe B3EE
(Table V).

EE#HR
YeRd At

Table V. Effects of KBH on the function of
mice in vivo
Normal

In vivo Control KBH

Body weight ]109.3£0.4 |100.0+06 [1126+05

Thymocytes [132.4+0.2 {100.0£0.2 [107.0+£0.8"

Splenocytes [123.6+1.0j100.0+0.2 |118.1£0.4

NO production | 16.7+£0.2 | 166+0.1 | 23.8%0.1

x . Significantly different from control

group(*+ ; P<0.01)

V., % %

HRTEENS BR BV (SEEM) oA
“SF NTEAE, o ETHE, ERES TS
g Hzz 7129 oY MRS BV MK
AF &L ol HEe MRSt wAsE
FHMEE 0T e MRS Fohe fa”
o) SR AlgEolROW, REZLOT HEHE

%@2) g HG) E$1%47) EA}LB 10) r_: oa
AL Atk

MgEme B RIS . T b
FHZ - B - o2 MBSty BOe i
HE HOoR SEsn %Sy e &4
BES T FOEEC R MHstel AMgEstgon,

B FHS AEFoR HEES FugEoz
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my - TR, Pl “TEREEN WRTE

PR, Dol “IBEFTE BT, TR

iy Yol USRS, FREIE S S,

LiLHuﬂUJ ]
(EBiEY - TORE, P Yz, EEAR

“wd B ocell® My -

i2olgt st ROl i HEHY MEECIEA
A4 EE NS RBeR FRY BOLRES
ol A AfEe] Ehitkol #dte Ao EEVH
BC9 JEECE #MstY HEC WES BE
gozA 1 fEE AWM EFERESD) EENH
(homeostasis) S #HEFsts HKQ fmss” ©
T d@A o] A4 & QUoh

el B4 2 RS ABY TR EER -
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Fgol & 4 led, HHY BAE D T o
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& FiolHL B F 7] BEog e o)y
& BEAAM E o e HAS e IR
ZFroz EHTUH ol Bty fstdd &
RE fiFsle BERES S BERE Bxd
& e Hkg EEZEer € Hog Erdd

PEEEREN O R RATEIES ABR RWHE
o] AYstAY WRMMIT TASHA =B frE
F(Immune system)’} Teidle] Ripe B8
ANzol LAY BMEMWE FECE JAd
54?‘43}% RS LHRFoEN (EEE EHH

< feFstels A4 gag

R FHEE AAIY BAVE Bdse
EXKY &Y THZF 92 BHEZF7E #os)
T EMENE GECE UXoizld 1 F T cell
< My ewtehlst RiYEZMgd = st
T ASE el T AFAZZRY AsHo
B celld 543 Hifgd xS 2E3n il
o288 mepgy, APHed NEE A
e 28-S stm ged, o F AEE s
= ZAEL MR HAEE Te celMESAH T
celheletm &k, Yox F74x 7]5& ki
Ae AEE Ty cell@ZE T MZE)olzt gt}
HHE B HZAgA A
e Aoz HArIde goke] oA, a8
EFA T BN E3Ee] FEF9 10~
20%E A, WHIZEAS 21

231,
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AL AXF Fol= FAE FEAIE 7IE
£ 231 ¢)ov, macrophagts WYEBAREAS
AAarsle @A ZRS sl BIYMEEN NOS
A A g},

3k NO= L-arginined] NO-synthetase
(NOS)7} &3l AAsEE ZHeE NOSE

constitutive NOS (cNOS)$} inducible NOSGNOS)
2 257} i, (NOS+ vascular endothelium
2 brainolA, INOSE #4J8l" macrophage
2oy ATolA 2AFAG®.  Macrophage
7F Aaksbe NO7F figfefol ke Hzx=2
Bug L 1987d Hibbs5 o] nhg2of
BCGE %% ¥ macrophage® #@3t9 LPS
g Atste gt Es o IEEHiae] Bl
M=l 2, o3 7)o] N-MMA (N°~monomethyl-L
~argnine) & 7F8tA HiEfEAel ol 3l
t}, ol oy AFA] s #EH{LE macrophage
7} AAAEECRE tumor cell& AEHo uhy
& 4 9l7] WiEol macrophage-mediated tumor
cytotoxicityo] Z8% jwr} it

e Ae7HA €A e HCERS 7
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