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Table I—Classcifiation of screening systems for antitumor agents.

1. A system using non-tumors
1) Plants; detached onion root tips
2) Animals; fertilized eggs (of a sea urchin, of a frog), drosophila, newt, hen embryo s
3) Microbes; protozoa, bacteria, fungi, virus (including phages)
2. A system using tumors
1) in vitro
a) Non-proliferated tumor cells
b) Proliferated tumor cells
2) in ovo
3) in vive
a) Spontaneous tumors
b) Induced tumors (virus, chemicals)

¢) Transplanted tumors

* Natural Products Research Institute, Seoul National University, Seoul, Korea.
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Table II—Frequency of spontaneous ]ung tumors in mice.

Per cent mc1denc<. by sex

Mouse strain

Male Female Virgin female
DBA/1] 3 1 0
P/ 0 3 2
A/l 6 32 26
BALB/c scot 32 30 14
A/He 44 23 30

Mg (329%)9 LcC26%) 74 b O & 4
A5l shel A LR,

Bl, A/J % whgzol Al g

P/J ol A= Uis) ddentol TR @ ek Sheol BEANE v ;
B, R RRE, VTR, E R iz ubE, o 9;‘?';91 e 9 miEkmEe Table
IIT o] 535 whel zro] {LEXHTT, virus, hormone, radioactive substance £F

Table III—Tumorigenic substances.

1. Chemical; 20-methylcholanthrene 3, 4-benzpyrene
p-dimethylaminoczobenzene (DAB) c-sminoczzoioluene (OAT)
4-nitroquinoline 1-oxide dimeihyl nitrosozmine (DMN)

2. Virus;

DNA type; pspova virus, zdenovirus T-12 T-18, myxoma like virus.
RNA type; mouse leukemia virus group, zvien leucosis virus greup.
rouUs sarcoma virus
3. Hormone; removal of the glznds
4. Rediation; Xeray, ¥
Shear 23’01} o] 3} \I i (Leaden) 9 A F & ZhzE 4 9 19 Ptell 9le} ] s-aminoazo-

toluene 1 [ 10mg 2 # 28 2oz 60 H“;Jih'ﬁi?:ﬂ], 14 u.m (5% 1L pLo
100%] fraig aFEAl ek fibota gl

vk o] A Rl el B?&i?ﬁ&ﬁ%’i’iol vk AR
ol & T{ARYC]l A I oz BT o3
o BiE )’U‘Efﬁf_)’.i ol vt Ehimel EAREE I
stz glvh BfcobA] okull BAERE-S 459
%ﬂ\-«é}_qﬂ E]~ 24—26)

Bl BfeobA) oFedz]l BfEiie #5956 fEol sEslyl, FEE NIH 9 Cancer Chemotherapy
National Service Center (CCNSC)ol] A = Sarcoma 180, adenccarcinoma 180, adenocarcinoma
755, leukemia L 1210, Ehrlich carcinoma & 21 ol ¥f3le] #lEgyko] Sk mo] ¢ m29,
Biol = ke kS frste] lymphoid leukemm L1210, lymphocytic leukemia P 388,
HEfh Sl o

mclanotic melanoma B16, Lewis lung carcinoma 3 Walker carcinoma 256 ©h<- 1%
ek 20

T WM BOKASE REEIe = KSR AR #lES W, MU A KRR
of AFIGREREInS WD, EMBR, BN ] Keln, HEIm] A By BE
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Table 1V-Classification of transplantable tumors.

1. Carcinoma

Ehrlich carcinoma Carcinoma 755 Carcinoma RC
Carcinoma 1025 Carcinoma EO 771 Krebs 2 carcinoma
Carcinoma C3HBA Carcinoma S-780 Bashford carcinoma 63
Lewis lung carcinoma Miyono carcinoma Guerin carcinoma*
Flexner-Jobling carcinoma Brown-Piearce carcinoma**

2. Sarcoma

Sarcoma 180 Lewis sarcoma T 241
Sarcoma 37 Sarcoma MA 387
Osteogenic sarcoma HE 10734 Ridgway osteogenic sarcoma
Wagner osteogenic sarcoma Jensen sarcoma*

Sarcoma R 39%* Sarcoma 45

Yoshida sarcoma* Takeda sarcoma®

Rous sarcoma®**

3. Leukemia .
Leukemia L 1210 Leukemia P 38 Leukemia SN 36

Leukemia AK 4 Leukemia C 1498 Leukemia L 4946
Friend virus leukemia Dunning leukemia IRC 741%

4. Hepatoma
Hepatoma 129 Mouse ascites hepatomas Rat ascites hepatomas*

5. Carcinosarcoma
Walker carcinosarcoma 256*

6. Lymphosarcoma
Mecca lymphosarcoma Patterson lymphosarcoma
Gardener lymphosarcoma Murphy-Sturn lymphosarcoma*

7. Melanoma

Cloudman melanoma Harding-Passay melanoma B 16 melanoma
8. Others
Walker carcinosarcoma 256* Chloroleukemia AK 1394 Shay chloroleukemia 123*
Lymphoma C3H-SK Glioma 26
*; rat **; rabbit % chick no mark; mouse

i, w25 B TadhE, SRENEER K3, B BREmES KK 2 Bt
Y, MR el vhe B, MSEES B FEEREOS BHI-fERC] AR W3 B
e HEE 3yl Bk, I 5% 5 zolxz glvt. =# v} Ehrlich carcinoma, sarcoma
180 452] #EHI ol A iRl -29 Bute BRI A=slnz EahEE sk«
£ Highel 9ldh. BUKMUE MRS LS Rz ABIA BET 5 dn Eaz fJ%
= AA B S gl o] UK & EedhEE el A Se ENYEE st s

o 71z JHE BIKS EIE Hikde 2, %R FlEdE k=4 Lﬁﬁﬁﬁ"%a Higz & ',Z
Tt d= Aolvh FEMOE LKAl E FEille) B b 4t B T la &l uk
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Faheh FEHs o Eg oJrHel F24& dda AT 4 ¢,
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i) .fa%Ob_, Hol A 5% = autougrcssxo oz vEgGg oy, 2 Fol 313 9] #ifhsa
B2l Donryu s sl4]ell 10° o] HEEMI B 2 100%2] BHEAS oz 9lch. 28 g
fo 2 JEgEMiiel i eke] EEAE el ERAT ﬁ,_vi fridiel BRER AN 3]s
RILEREl MIGIAIARE BRI 4o ol ¥ @ BBl = M0 W E 2o gy
e Bt T FETtel ol &k, = v ol ol & FESEel 2 A Solw i %

VERTQD (R BEEG2l TEC] o) s vrhd e olwel HunAlE fiBishy = Ahgc-
mi«] BEZHR A MRV E e PizEel ZEElel fiskAl #l ok whEbA) WREd BH
FE S o] Aol ok duliazel el glol A BipEe mEmEe 2 Yo

LDgo ol #r#ESE & v 29 1/2 BEFo R Wik piashdal 78, =z e [z
e = s —Efve. 2 1 H 1[0 710 A9 GEsSieis sba pErame o S A IR

o] HEEES Axct 2 A Sdw AEREEZ W pilitte 2 MEBee Aold, @i
WP e] BT BESLE SR B A BT SE) glon] R . e
ol o8 {7Ee] RES WERIHE oF k. ATSa bumiMel & Mk &’%ﬂ:.‘z ERIE
Rtk fEicl ok BpTE NSl RENFTR S SRS ST Rits] Tob. 45RREITTe gL .
M, e MBI W Bl Bolw Hilie] fifrn vEH T FiRe) o,

HemEY e i, B&Ll’], IR, SRR, D, £ FE BN L St LW
Fegel Egsel ohabed HRRAS, BT, RS, RSN ftrel A fRelE A $= o s
o] fERel Al BB ol REIR ui HH il BlEshs el ol etd EA} A e
= = glvh weEtA 2 HEHel Holw PR ik s pEsls —desme
Yo Hvel & BN EEE Bl FREigd e 2

ARTEFTl Al = BEREBY AT puiszreld & stz gdoh® aelog 28 dule
2 ate] puEmlazed o] HEUGES ko] geh ol km @, NI 9 CONSC
o] JFkolsn & o7k Wo#d Ze) vt

Rl EtOH cxtracts o izl & B WEE d1o] in vitro 33} in vivo gk o B i’
a5 o,

In vitro 0 24 = RAIEA Hela-S, % Wiished 20%uiiel 27k YLE Hilfpol <
monolayer 7} 2R A= 7k 37° oA I 60—75 Kpfd Jufi?li} ol A KiEET LiEEel
trypsin-versene J-& st oAl A EE BEERE Inste] Hela-S; cell 7l 10° cell/ml 7
5% Al wEo, o) I —EES screw cap tube o] ZpiEdted #5 10°¢] AALZ 24
Rpfd] B % W erd - welw ARk AT EMIET ded. Qe AR BEEN
& —EE btz WAREY £€ 3, 30, 300pg/ml RSl el dnghch. R &=
0.5% C.M.C. d et —pdEe fpdtoh. =) 3 AM £4%%3%te]  Folin-phenol @&y o &
M MEOERS BEste] BAREERHC 23t EDg & Kot FHho HEe —K
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ol A EDge=<30pg/ml, —%kERBkol A EDs<20pg/ml 24 3t ul, Table VI #iRdt
Feitgo] o] g}, 2®

Table VI—Evaluation criteria

Test Sample Stage [ Stage [f

Sequential

Synthetics EDso<6ug/ml EDsp=4pg/ml

Plant extracts EDsp=<30pg/ml EDso=<20pg/ml

Fermentation products EDso>1 : 100 dilution EDso>1 : 100 dilution
Confirmation

Synthetics EDso=4pg/ml

Plant extracts EDsp<20pg/ml

Fermentation products EDgo>>1 : 500 if known classes

of cytotoxic agents are excluded.

In vivo thol| Al = 929 BfEBIES @A 2 2 s Ehrlich ascites, sarcoma 180
™ leukemia SN 36 9] /KIS §Zslglch. @HE Bpd ddDSR rhssz2A #EVE 2
S RAGIRS) MAEE TR KAl REATRE BIET 2 o] & Table
Vol 3oRa wh, ol & 19694 9 -8 W 34ERe R, 37 BiEfEel o &te] 2t

Table V Transplantatlon rate and surv1va1 time of mice

Ehrlich ascites Sarcoma 180 Leukemia SN 36
No. of mice 893 935 860
Transplantation rate (%) 99.6 100 99.6
Mean of survival time (days) 15.0 14.9 15.8
Standard deviation 3.64 3.86 4.34

Coeff of variation (/a) 24.2 25.9 27 5

ZF ekt 900 ﬁ%PLA B 100%e] Esta R HEE 7}2} 15.043.61 H.,
14.943.86 [, 15.844.34 flolth. o] FHydkfi AfE Lettre®™® st 1957 4£7bA] 11 4Rl
AA 3207 puel mle~ 5 FESY] 14 Heldbe MRS KX Y58 ¢ 5 Ak

Ol e 3FEe) Zh BREASET 2 1x 107cells & R ARkl RS #Y-—E 0 el
JIKE yRErshel ZRRiE 1x107 cells/0. 25ml7) 5 5 & 3 *—* Shol EERAEEREC] @Ak B
o] At WK 0.25ml/mouscE AL ABREL] MNEe] Z2 F4
iEJOi Priusks ke BidEeiel bacterial culture@ A f# B i&iesl
Z- Chart 1o #sRek<] o}

HEREE 14P0, e TP ks *}%—fﬂl sy & 10FS Rl Hiids 9
o}, oI m’ ~ 0.5% C.M.C.Z suspensions}e] #iIEE F HORTE, $HEHE AT AMKE
SREMIFOl = BiigEREsy o) 0.5% C.M.C.aiebel & TR BsAsReled, Lozt &
Mg ch. o= i ;9 =gl Wikngiyy o lethal doser} 400mg/kgll ¥ == 400
mg/kgd BEsl e HRAL(O o 18 MABRI(T Y FAkFAHCr 85% L TA= & Hikds
o) ko 2 Fifusld o B aistoh. el Sk FE NIH o) CCNSC o) Hifkol
H#izled, 2~z o] stage Iof 4]z T/C>125%, stage ITo] A= T/C=156%A# H5h2 41

A
HE EER. o

7
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a Heparimized ascites inoculated
for 7 -« 9 days

’ 1x 107 cells/mouse
¥ —3
Cell count Wright Asceptic
l staining test
!

Over 95 %
of tumor cells
1 x 10°/0.25 nl/mouse

Di lut ion

; Welrmn,’

Impl"mtatlo'l of body wt.

ﬂ&gj Treat Day 1 until death,
A

Treatment

Calculation of mean survival
time ( T/C %, not less than 85%)
and of mean body weight ( T/C %),

§)

Weighing
Voservation of body wt.

Eviluation
Chart 1—Experimental procedure of anti-ascitic tumor activity.
ek BB Sol zbeh. ol stage I G el A §ifgst RS Xebz shv], iy
oA = 3/2X, X, 2/3X, 4/9X ¢ 4 FBEoIA Mol m of 1 —Jiifke] T/C2125%0] o oF o

i, KRWHEHAA = T FHEOl T/Cz125%2 FHHE vepdlof dteh. LIFT 4 ikise
Table VII o #t3kc},

Table VII—Evaluation criteria.

Test Sample Crltena

Sequential Synthetics & e 195 i St . 1569 i .
(Step I Natural products /C=125% in Stage L /C2156% in Stage II.

Confirmation  Synthetics Dose- responmbxht) at four doses 3/9\ X, 2/3X, 4/9X.
(Step II) T/C=2125% in any one dose.

Naturzl producis  Two successive dose-responsive tests. Repeztation. Replacement
of the sample. Median T/C=125%.

Quantitative Synthetics Reproducibility of T 'C=150%
evaluation
(Step III)

Natural products Isolation of the active component and evaluation of the test

on synthetics to be available.
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Avte Folvh EA 2 Bpols BEMENES SRt o KR g sEs
FlEstrl ol = HEFELS B autochthonus & @S ATr A9 FufpEdt Ava oz &
FEYMEAURE-S 183t glch. o] autochthonous o 1 EIEBIRAGRS; B 1= %R IEE:
o] vhz ok, AlAZ fWlES] Rl ot AMEIE JhA MR A3 MRS sld=
I S shvhel EREMEARIEC] A i msRe] JCiEikel BHENSl = ke WEESL old o]
ok ol e gt [MHHEEE okx Al S HEMES HEEdtx gom sl

poEmlele 4 AR HAE-S FHIRSHA] ko okElvhrol AL el AKiEel ishel
oAl A e Biol HWoba st ® el Al MRS WMINE Oiflsi e Ao A o
e Ed = Wt v WIS HEy model 2 3 o] BiEME model of o},
Aol ol A #ie PUHeE 3t fiXe] RIS ol & M=l REEd glctx dex =
olth. olel wisted FE#ES] Pulitke] Z4A ¥ A0 9w, = HiEl HE fike
immunological tolerance 2] jikfel] glvis shi= RfE7L gloh. 1€ E Zhe] BEFe] Al
HEETE E R fRell = EHEME LEEol o vires [figstEe] A Burkitt g, & 5o FlE
Brabdd, fiiLe] PuESRLe] BE-E vvlak Aol BEolth, zEu L3 o] 2o]l= HiH
PEERIES T A = o] BUMBIRILS] BHlol HEd Ax oAl ozl ikiake] /M
BitRoll Al WEbd FUlshR e o] ByshRebe] ffn2 Jebdoh.® ahebd piEe pw
WREEE WiRet s WL o] BiEMEIE Aahsh mEY EmMEEREAA S maa A
o & yEphdd.

zEE o] H 3 2 S Btk shs Mg dlete] FEEE HiES okd: gl

ok s ok s34 “false negative” & vrehil& fkolojA & qrmiul

Armitage 5% 2 BHEMBIHLN ) MRS, MADBENRER ¥ B AW o
RS SEE SRR 9o, Geran 5202 BifEMEE  lymphoid leukemia L1210,
lcukemia p 388, melanotic melanoma B 16, lewis lung carcinoma, walker carcinoma 256 ©]
5#fol of gt Algikat, cell cultureyho 24 KB cell of wi3le] 7]<=3l=o] gl JEES o
spe) 22545k ke Rl SI0A S Li2loel £ e o4 55 Li2ioe
prlmaly screening 9] tool B4 = £ yifEo 2 #Wgsls g otk AR A= HomiEe

90% Ll o] ol HEhs) k. ‘EI,‘EE],}\jﬁ%, walker carcinoma 256 2%-¢- alkyl {L %o} IJ_"/ﬁ ]
52 adenocarcinoma 755 & fAEHHEHIFC] ERZ kol , A7F B bias 7} A1 BAEIIRE
o AfFAEAeldl ek HEftEe) gl .

PuERlS a2 e e Aritknte s AIEE 45 g ke MRS A e
T ek ol EEW L KEAEC 93 T/Chs: ME KEEHe 2 KRste [F—3t &
Fol Fths FRetel, ol 2 WMol Lektke e b 4 T/C%E Kk
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73 5o, EDg & B2 shed ol Bl 90%7F KEEsts A&l ofdx wilEe] 90%E
Wflstes oz vehe] § e LD o veEp 2 olvh. ohA gigmEe Eike
ILS;, (AEfF AEE 30% ERES: AB)o 2, Hike optimum dose & FHIEsle] FH& KGR
e zelx, z WK e AR std BRI REE sz 9
Agrhal PuEme) szeld Bkl Wete] Fmakul, AR Wil HihE Wy Bt
d Higel e ol 4, Rild ol HEkg #Eelat 3y MEE vE 2 2z o] KRR
BE st e MEY Aok, weba] ZEEy model o 9l A = #ErF OB R HEE
Bate] BERel o BREA Foe flEetes Ao @Sz BRECY. =g 2 FR
o FlEn ER %ﬂﬂ R gkTI0] MER Aol & #HRe] Bz HIfF
kol A JEMEe] 7 ofde. 453] kel A= KBS SIS MRS AA
FRPRyARE Sl T 0}‘5% = At WMo i o oF st Aol th

kLol
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