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HE

K5622} Burkitt lymphomaollA 3K Raji W
Atgte] T lymphoblastold @& MOsE
gom ol HES] MEEE 2% 56ColA
305 %0t heat inactivate A|Zl fetal bovine
serum {L\F FBSE} ¥, n]= GIBCOm:)o] 10 %
%‘755]1 streptomycin®} penicillino] £&#%
100ng/mé 2} 100unit/méE 44AH RoswellPark
Memorial Institute 1640 3ZE¥ (LT RPMI
16400]2t3 )22 5% C0x2t 100% REE7l #

A ERoIME A AmmmolN @Hxkd #3 37°C2) 0, incubaterojj A EZ#s}eich,
Prescription of SIKBOONWHAN

BB £ B A4 g £ E B
¥ # |RHIZOMA Coptis japonica MAKINO. 48.750
& &+ |CORTEX MAGNOLIAE | Magnolia officinalis 30.000

' REHD. et WILS.

JIl B | RADIX ACONITI Aconitum carmichaeli DEBX 7.500
& & |RADIX PLATICODONIS | Platicotton glaucum NAKAI 7.500
B E & |FRUCTUS AMOMI Amonum cardamomum L. 7.500

CARDAMOMI | | |
BE P |PERICARPIUM CITRI Citrus aurantium L. 7.500
: RETICOLATAE C
= ® |RHIZOMA SPARGANII Scirpus maritimus L. 7.500
X 9% | RADIX ASPARAGI Asparagus iucidus LIDLEY 7.500
A Z |RADIX GINSENG Panax schinseng NESS 7.500
% ¥ |PHIZOMA ZINGIBERIS | Zinggiber officinale 5.625
’ SICCAUOM ROSCOE )
B K% | SCLEROTIUM PORIAE | Polia cocos WALF 5.625
JIi # | FRUCTUS ZANTHOXYLI | Xanthoxylum piperitum 5.625
' CANOOLLE
% % |RADIX ASRERIS Aster tataricus LINNE 5625
F K |[FRUCTUS CITRI SIN- Cirtus aurantium var. 1.875
BEE &% |SEMEN TIGLII Croton tigilium L. 1.875
£t 157.59
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Prescription of BIGIWHAN

BYE | &£ B £ B % E B
¥ #E | SHIZOMA COPTIDIS Coptis japonica MAKINO. 30.0009
JE #F | CORTEX MAGNOLIAE | Magnolia officinalis 15.0009
REHD. et WILS. ' _
H %% | FRUCTUS EVODIAE ‘Evodia rutaecarpa 11.2509
(JuSs) BENTH. :
¥ ¥ |RADIX SCUTELLARIAE | Scutellaria baikalensis 75009 -
GEORGI.
f& ® | AMOMI SEMEN Amomum Xanthoides Wallich 5.6259
Zingiberaceae.
B # % |SCLEROTIUM PORIAE | Polia -cocos WALF. 3.759
A Z |RADIX GINSENG . Panax schinseng NESS. 3.759
# {8 |ALISMATIS RHIZOMA | Alisma oriental Samu. 3.759
B & | ARTEMISIAE IWAYO- Artemisia iwayomogi 5.6259
MUGIS HERBA kitumura Compositae. _
% T |RHIZOMA ZINGIBERIS |Zinggiber officinale =~ 5.6259
SICCATUM ROSCOE. _

M & |RADIX ACONITI Aconitum carmichaeli DEBX. 1.8759
N # | FRUCTUS ZANTHOXYII | Cinnamomum cassia 1.5009
_ | PRESL. ;

EE % |SEMEN TIGLII Croton tiglium L. ' 1.5009
B & | ATRACTYLLS RHIZOMA | Atractylodes japonica Koiz 0.750g

: Compositae.
&1 99.3759

2) #ils LA WE

@ 3H-thymidine Bifizg:50-55)

(specific activity:2.0 ci/n mol Newengland
Research product,Dupont, Ma)& in3dlol il
& glass fiber filter paper(Skatron, Liver
Norway)ol] BE A H ¥k I # scintillat-
ion tubed] filter disc& ‘do] 5ml scintil-

g TS FEoE & MRS 37C 5% lation cocktail ( New Research product,
COz ERAETOIA 24BeR T BRAII % Dupont )of $§MAIA liquid scintillation
BT 4RSR) Wioll well® luci 3H - thymidine counter® HHEES HESIIc).
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@ MIT colorimetric assay42-49)

Aolols Mg A=A 3-(4, 5-dimeth-
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brommide(MIT)E 4AlA FEM formazon
& BEst=d o] MIT4 ol BI=A] 4Alolal
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HIIEE £2 Mz obFe FMsith =
srfEgeo] glch. wheld of MITHMF B &
Mz BEL £FE AE FL& Hikolrh
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RS BRA L olnf BEAY HEE
27 Rl o3 BEY BEAS Hnstd
EEAIIL R KT 4 BR Aol phosphate
buffered salined] ¢l Smg/mie] MITE 2z}
wellmir} 50g%] ot 48 chA] BRY o K
Mol REE Z wellld 4@ MIT
formazan®] ZZ A2l I3 kol AJH o]
& %2] wellollA isopropamol/HCI®] e &
58S 0.1me% o3l multichannel pipettor
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$5E& ulFo]l 3BT BEH B LA
Dynatech MR 580 ELISA plate readerofjA] 630
nn PFFEE referenceE 3t 570nmof A 0.D.
& JEstAct

Bl Eo] Ml £FES XBS ZF 371 well
ol FHEE FIASIY FM3tAcCH

® Bl VK 3 MR BESe-60)

BRE XM E phosphate buffered saline
(PBS)E PE#E%t #£ 0.5 % trypsinS B 5 3
Ae|g ¥ trypsino]l k¥t i |BES =7
%3} 10% fetal bovine serumo] G4
RPMI 1640 3%%# 10nlE Yo trypsin fEF

& FRAFIL 7HH 2 pipettingL B MR
°‘ SWE Stol Bl ERHS UEL %
BollA 1,200rpn o % 544F 3E |L FHY
® LEHES Wt
CIA] o] & RPMI-FBSo] o} pipette 8 F
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eter 9lollA MM E WESIE =0 oluf 95%
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blue R O F 90% Ll Lo 4 fFE MFsIE
t},

® Mk RE XR

{ cell growh tevaluation )61.62)

KR AT Miis A543 BZEMA d:
MRS EAstEch B 4X106cell/mtg —%&
REf o} mEglol M—#EkolA xletAl 3
® 2keR MRS Z 200me %S Hedtel RE
5% trypan blue® % 4o} ilo} l&= MMM
£ WEstach

I X 8B &K

F ERolA ERAE AR & Wik #&
BE AR Table 1o] RRT ulel o]
K5629} Rajit ATCCOlA L 4% %8I0 Hof
9lol Algtel BmRolA kY K562 lymp-
hoblaste} ZH2 HBEA triploidojm o] &
pleural effusionollA] cultured}lo] @ Zo]
3l Raji+ AFERe] burkitt lymphomaollAl #afE
H tumorE left maxillaol] XEEAIA 83%2
viabilityE -2 lymphoblastZREBS] R
E 1 DNA:= 7L —EstA] %43l 6 - 10%=
polyploidy& YEhd&= ZoJo5l Moy Abgt
2] lymphoblastollA #7EE & MMatkolL} °]‘
2 1 fetko] MEEA U2 A& wASY

o]59] WK HMHEES} doubling time Fig 1°ﬂ
UElct utel Zho] K56271 7t wa]  AleiA
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°|& Fig 4ofl @M=t ol& IxolA 73
DNAE RS HEAIIEZ 71 BT Hil #E
g BoiF3 ap kol 2RI Qo ¥
# HAEE BEAY AA BEAL WA
A= FIMEEE vlxdA S o)
80 - 90%2] WMl BEHRE LA o] %
£ ME, 5% MEAAE I HRo= Mo
fictrt ol & 565, 106%, 15f%, 20f%S @A)
7IH 2318 1 KR AHEE 2 o
+ KBNeE BET &y #EI B
HE o] opa AUE-E e3l8 &Y ¢

~ 100 -



Bt #70 FERS S0E ¢ oz
£ 4 glt}. Fig 5= Table 39 Mfily &%
RS HHERE EAPA LT ol ML)
2 doubling time} pRERo] delHd M— £
foll X MRS 1afFsls B8 L AEX=
olE MUl FREEE HEXBEE ol @
Est ©edt B4R olE o3 MMRE
of thY HMBRE BEHPLE vlazaz I
ZoE BB BMREES Rol:= Raji MMk
7} Fig 4olX &= 2 A& @ol 34 Bk
A e ZAYE R4 1 5 HEN
ol Ml £FXRE K BEST T 3
o2 REY o 105, 552 BEET 20%EE
HREER7T B EE 2E ¢ + Ut o]
o} o] Higgmiel A& Bnrt I #EY W
PE 71 & vl FHT KR ERe B
kixjo] olHoll= o] B WL BEES 1045
7HA] BmAIA 1, 3, 5, 10%2] BEIA &M
1ol 4R trypan blue excusion assay®
mzEs] Boirh. AoRdle #Mlie ol &a%E
E3 UYEz ReEx] 42 WlRNE 5HH)
o] ol & Fig 6o B3I olE MRS &£
FRE BHEE RET & Sl BERS
KR8l o] Fig 7ol RARBILCTL Fig 6ol A
Lehy vie} Zho] SRR ES 12 BRER
I} BRA WARE (45054 FHESL)
A fERERES] Aol wheba] 5 - 23xRlo] A%
sitrl ol MY MEE 3f&, 5%, 1065
2 @Az Sk £FRE o3y B
o] HEMEY Raji2] BT 23xolM 10 8
A= MM £FRE 86x2 3.7 B
e 2ok ey Moo} K5622] ¢
£ 3%, SEAME HEIL TAY B4 Lo}
e BT HA] 1052 BEAIIH 2552
£fFRo] @inso] BEMBALS FA USE

TS Fikel 23] WEYUE —X%Y BRES

Hel Fgth. Fig 72 o|% B WA M)
HRET MR KRS NS HRE B

SFEZ RSt WY 2O 2 A K5622F MO4
7b 1, 3, Sxold 2 ERE Holx| riv}
1052 BEET &% 7242 T5%2 MMk X
JERo] WA HO L2 BHEE B whd L2
A AeET A7FEHS Bllols 3A =X
Ao qt ol & MMM BERE £4 MER
of thst HARE FAas] B Ms2l K5627}
vl 23 HHOE FME BE BB i)
A BRIBY HE RS B vhd REME7]
BEESH =39 Rajid] ZPol: HimHe
RE Bl AU KES HojA Ml HIE
Lo} FAY WAPE LER T

Fig 8 EBES REAS REVST &M
BEES] £HFRE H-uptake assayE FEF
Zo2A ol BEI MJX HE oS S
Hatkol cisto] ERE BEALY HEF A
Hl=3t BT Ml A7 HENLSE E
2t o] KoM= Bk KB/ =3
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Fig 1. Growth Rate & Doubling Time of Tumor cell Linos.
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Fig 2. Per cent live cells incubated with phosphate buflered salines
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Tumor cell survivalicpm) Concentrations of Antitumor Drug, Sigbun-whan

Fig 3. The effect of high concentsations of Sngbun whan to the cell survival rate
of various human tumor cefl lines mesured by *H-thymidine uptake ior 2shours
© cultuge.
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Fig 10. Correlationships between num"ier of live cells measured by trypan blue assay

and aptical density measured by MTT assay when 20% Sigbun-whan is treated
to the various human tumer cell lines for 24hours.
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* Fig 11. C ision of the eff of anti tumor drug Sigbun-whan when 025%

is treated for a week and % for a day to the various human-tumor cef lines.

Table 1. Characteristics of Human canur cell Lines used in this study.

Primary tumor  [CURSd (0Or rabitiy | Mophotogy | Karyolgy

"Ks62 | humanerythroleukemia| pleurd effusion 8% | 'TREROMSY  yriploid

Table 2. *H-Thymidine uptake of various tumor cell lines when treated with Sigbun-

whan for 48hours
Count& Con - CPM (%)

Celt Lines 0 1 10 15 o
- Raji 7884 1910 6776 §393 5216
(100} (24) (86) (68) 66)

MO, 10261 1003 3816 3838 6378
(100) 10 @D [£9] (66)

Ks62 14448 1920 2456 3240 4528
(100) (14) an (22) @D

Table 3. *H-Thymidine uptake of various tumor cell fines when treated with antitu-
mor drugs combined Sighun-whan and Bigi-whan for 48hours

% CPM (%)

Cell Lines 0 1 3 5
Raji 48380 1050 1500 1950

@ @y 0
17881 950 700 1050

Mo, ® @ ®
14453 2700 800 700

Kse2 a9) ® ®

Table 4. Live cells counted by trypan blue exclusion assay when treated with combi-

ned Sigbun-whan and Bigi-whan to various human tumor cell lines for 48

hours
Count& Con Live Cell (%)
Celt Lines Q 1 3 5 10

Raii L24X10' .| 028X10° 0.33X10* 0.50X10* 106 X10'

" 100) @ GD (40) (#6)
MO, 278X10 0.14X10 0.11X10* | 028% 10' Q77X 10

100) © @ a0 @8
K562 386X10' 073X10* 023X10* 0.19X%10* 0.99X10*

100y a9 ) o) @5)

Table 5. H-Thymidipe uptake of various tumor cell lines on the treatment of low

concentrations of Sigbun-whan for 48hours

Count&Con CPM (%) -
Cell Lines 0 025 0s 075 10
o 11753 4172 3289 2686 2258
Rafi (100 ® | @& | @ 1)
" 12037 6407 5886 3876 2408
MO, (100) ) 9 32) (20)
12998 7656 4624 2895 1444
kséz (100 ) @9 . @) an

Table 6. H-Thymidine uptake of various human tumor cell lines when treated with
low concentrations of combined Sigbun-whan and Bigi-whan for 2days cultu-
red under 37T and 5% CO:

i .  6—10¢ i
A A

MO, human lymphoblast

Count& Con CPM (%)

Cell Lines L] 025 [:13 0.75 10
Rail 1753 4172 3289 1750 1258

" (100) (3) ) as) an

MO, 12037 8381 6407 3120 590

! (100} (69) (53) 27 )

Ksez 12998 7656 4624 2895 1444
(100) . (c)] (36) 22) ay -
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BRs MR 2 RERHE REFHC AL
w11 12) g Higdyw 2 HE fFACl o
ool 12) HR2 BAFIR, HE L BHT
FigkfEpo] Qriilil-12) sjgon] o] F &
e BF KRERN= BAYdE ¢ & 2
t}.
ole] BEA U BEAL AmMKI HEE
BEoAd T HMREE oS BB
vl BEA BE 1%o]A 3H-thymidine uptake
Bog BEstdg ul Rajil] BB 76%, MO-4
= 90% K562 & 58 86%2] HIEE S Lieh
22U BEV Bng of wel HFERO] %"1
e o 4 glgrt (Table 2)
£ AEA BEAY B BE B 1%
BEAMNE Rajidl 3¢ 78% MO-4+= 95%, K562
£ 81%8 HIERES Vel o BREEV} i@hn
3lo] wle} FHIERo] ETHE ¢ + ddrh
(Table 3)
£ BRA EBEA /13 FR3 KR}
Uelsts REVH @Y £5 BHR7 R EH
= Bl AEYUCHE BWE BESS RAXE
ol Bat R oS gR=ol ¥ e
BpHch
Table 4ol &= BREN BRAS bIA B
B trypan blue exclusion assayth 2.2 JIE
3t R 5 1%l Rajie 77%, MOs= g5#
K562 81%2] HFEHRS Uehldleut B|ETL
®hn ¥ +5 BFERo] ETES Yehjdch
T3 1xuet ERE BEALS 3H-trymidine
uptakels 02 WEY HRAERE BEAY &
FA oI BHEREC BRI oA U5 U
ot} (Table 5,6)
Fig 3 & BRE BEALY MRE Fig 4,5
BRE AFAI BRAY BRE Fig 62
trypan blue exclusion assaytk® 2 FZEH
BEAI BRAY WA BRE Fig 72 WA
RS BWIRE optical density® LIERU
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Zolr}, Fig 82 3H-trymidine uptakelko @
EH ERE BEAL MHREFR Fig 9
= EBE BEALY BERSE YehI L Fig
10& MITEER} trypan blue exclusion assay
Eake] S Uelhd Aoz M2 @mEy
WME7E UEE o 4t

Fig 112 ERE RUIREN BERY] S8
B SHRER REAM ﬁ?‘_} MRt
FERS Ve ded ERE B #ES)
o e 2e ¢ 4+ ddch

HES BRE Rol BEAM EBRAL BH
Bri= BEAS BEAY #AeH 9 U
BRE Uehdde vl ole BE 71 23
e ®EH &9 U2 B WRYE <+
glon ol F @io] B R iyt e
#e doLt Rl FHrRvoly EREYT MEtel
E rhE MlREE AT R LEY e
Z Betgrt

V.& &

AR HAEE BEAY HEEEE 27
Botol Alste] Gmm MM k5622 HE
oM Bz Raji B WEFR S
MOs & 3T o2 BMBES] BEAY #HFE<
BREA 9 B wA BRE HEE MIT
assay$®} 3H-thymidine assay @ Trypan blue
exclusion assay® &% BEstA iz 2
2 B J= HRE 40 B v}
ojt}.

1. BRES BEAS 43 MMlakol 485F
H%se BEY % DNASRAES 3H-thymi-
dine uptake}z . FEZ v} 1% BB BF
76 - 90%2] DNA #pRREo] ET =glent
BEAE 10,15 2052 37 WA &
33 M BRE RPHUL. (Fig 3)

2. BEA EBEAS WA #E0 0 H
HHRY BES YR HRE 24
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= At (Fig 4)

oj#j ¥t WA B A BBEAAME 1
BR7F BAHEH AT ERE] 713 =Hd
RajiE BHOERE & w 40% 712 2 5%
M BFER| BRECNA Bingo] BE
5 eict. (Fig 5.6)

. BEAZ} BRA WRRER BES 1068

7R BEAFIH K5622} M0s o] = 1
Bt Ro| BEBsIA WA slo] 10%0]A] 72%
~75 %¢] MilifEt FU2U wKol =g
A MR BRdls & B(LE Bolx] ¢
U™ Rajid] #8 1 BFERo] AA R
P 3lAl 5% oll= wrFEEEl A 60%, 10% K
REEEol A 14% Bol MRBRE Solx
Rt (Fig 7)

ERES BEA BE B K562 0,758

1. 0%0ll A Sl 47F0] Bl Mg
Raji: 0,25%2} 0.5%004 o M= el
(Fig 8)

CERES] BEAZ EEAL UA BE B

Raji MIBIREE 75 ~ 89%°) WMiMe/}
FEE| 2 MOg= 31%~95% 12|32 K562%
41 ~ 89%2] MMM} HICH o) WekE o]
ERE AL WEEANN S
Raji #ifukkol 2t HEMUL ¢ 4 ¢
o}, (Fig 9)

. trypan blue exclusion assay® JE%H

£ Ml Mo} MIT assay® REY B

XEE 2% BEAS 24 REY o

Siiol A HEste] KB vl ol £
7Hx WEERCl A9 B AMME
7} Sirol Mg ALt (Fig 10)

. RRE S REe ERE R jRme)

BRE K37 Sl3le] BEAS 1.052
317 0.25%2 4FY REY % SH-tryn-
idine uptake® cpnS H¥3 v} Bl &

RE BRI 2P HENLS & 4 U4
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Abstract

Antitumor Effects of Sigbunhwan and Bigihwan on Tumor
Cells derived from Leukemia and Lymphoma Patients

By Dae-Geun Kang

DEPT. of oriental Medicine
- Graduate School .

Won Kwang University

Directed by prof.

Kang, Byung Ki

Attempts were made to see the antitumor effects of Sigbunhwan widely used
in Oh-jug(Z#) employing tumor cells Lines such as K562 derived from erythroleuke-
mia, Raji from lympoma and MO-4 from blastogenic tumor.

Different concentrations of Sigbunhwan and combined therapy of Sigbunhwan
and Bigihwan were treated to those tumor cells lines and then live cells were
counted by T@m blue assay and 3H-Thymidine uptake assay.

The results obtained were as follows.

1. * H-Thymidine uptake of various tumor cells lines when treated with high
concentrations of Sigbunhwan for 48hours showed that the rate of DNA
synthesis decreased 76% to 90% by thé treatment of 1% Sigbunhwan but
this inhibition was rather decreased when Sigbunhwan concentration was
increased to 10, 15A and 20%.(Fig 3)

2. When Sigbunhwan was combined with Bigihwan which was also an antitumor

drug, the effectiveness of tumor cells dealth was somewhat inceased showing
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a generally similar pattern to that of Bigihwan alone used.[Fig 4) This
combination therapy also showed that higher concentrations of antitumor agent
were no more- effectivei or rather harmful according to the tumor cells lines
having different . growth rate.(Fig 5,6) |

The antitumor effects of combined Sigbunhwan and Bigihwan was dicresed
if the concentrations of this combination therapy was increased to 10 times
showing felatively sluggish decrease in K562 and MO-4 but 2’ sharb‘ inhibitory
effect in Raji which igrows slowly.(Fig 7)

When Sigbunhwan wés treated at low concentrations, K562 was more inhibited
by 0.75% to 1.0% of Sighunhwan while Raji was more inhibited by 0.25%
to 05% of that(Fig 8) .
When Sigbunhwan was treated together with Bigthan ‘at low concentrations,
the tumor cells death rate was 75% to 89% in Baji, 31% to 95% in MO-4
‘and 41 to 89% in K562, showing this combination therapy was more effect
to Raji derived from lymphoma.(Fig 9)

The number of live tumor cells was correlated with optical densify of MTT
assay when measured with‘ 2% Sigbunhwan treatment to tumor célls lines
. for 24 hours.(Fig 10)

.7 days treatment of 0.25% Sigbunhwan was éompared with one day treatment

of 1% suggesting long term treatment more effective.(Fig 11)
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