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Experimental studies on antitumor effects and immune responses of
Eunwhasagantang and Eunwhasagantangganokyong
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ABSTRACT

This study was performed to investigate the effects of Eunwhasagantang and
Eunwhasagantangganokyong on the viability of tumor cells in vitro(MTT assay), on antitumor effects
after Sarcoma-180 cells transplantation into the peritoneal cavity or left groin, and on decreased immune
responses in mice induced by methotrexate. The extracts of its herbal medicines were orally administered
for 14 or 21 days.

To evaluate the effects of the Eunwhasagantang and Eunwhasagantangganokyong many items such as
50% inhibitory concentration(IC,,), mean survival days, tumor and body weight for antitumor effects, and
delayed type hypersensitivity, hemagglutinin titer, hemolysin titer, rosette forming cells, natural killer cell
activity, lymphocyte transformation, productivity of interleukin-2 and phagocytic activity for immune

responses were measured in ICR mice.

The results were obtained as follows ;

1. IC,, of Eunwhasagantang treated group was 0.000204mg/m! on SNU-396 and that of
Eunwhasagantangganokyong treated group was 0.000103mg/m/ on SNU-1, those results indicate that the
medicine has high antitumor activity. .

2. Mean survival times in Eunwhasagantang and Eunwhasagantangganokyong treated groups were
slightly increased with no significance, as compared with the control group.

3. Tumor weight in Eunwhasagantang and Eunwhasagantangganokyong treated group was depressed,
as compared with the control group(P<0.01).

4. Body weight in Eunwhasagantang and Eunwhasagantangganokyong treated group was significantly



increased, as compared with the control group(P<0.05).

5. Delayed type hypersensitivity in Eunwhasagantang and Eunwhasagantang-ganokyong treated group
was slightly decreased with no significance, as compared with the control group.

6. Hemagglutinin titer in Eunwhasagantang and Eunwhasagantangganokyong treated group was slightly
increased with no significance, as compared with the control group.

7. Hemolysin titer only in Eunwhasagaritang treated group was significantly increased, as compared
with the control group(P<0.01).

8. Rosette forining cells only in Eunwhasagantangganokyong treated group was slightly increased with
no significance, as compared with the control group.

9. In the NK cell activity, the ratio of effector cells and target cells of the Eunwhasagantang treated
group was significantly increased(P<0.01) in case which the ratio was 100:1, and that of the
Eunwhasagantangganokyong treated group was significantly increased(P<0.01, P<0.05) in case which the
ratio was 100:1, 50:1, as compared with the control group.

10. Lymphocyte trasnformation in Eunwhasagantang and Eunwhasagantangganokyong treated group
was significantly increased, as compared with the control group(P<0.01).

11. Interleukin-2 in Eunwhasagantang and Eunwhasagantangganokyong treated group was significantly
increased, as compared with the control group(P<0.05, P<0.01).

12. Phagocytic activity in Eunwhasagantang and Eunwhasagantangganokyong treated group was

significantly increased, as compared with the control group(P<0.05).

According to the above results, it could be suggested that Eunwhasagantang and

Eunwhasagantangganokyong have prominent antitumor effects, and enhance both cellular and humoral

immunity.
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orientale Samuels)
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% % | Angelicae Gigantis‘.Radix 3.750 % 8% | Angelicae Gigantis Radix 3.750
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¥R | Corydalidis Tuber 2.812 ¥ 3% | Corydalidis Tuber 2812
(Corydalis turtschaninovii Bess.) (Corydalis turtschaninovii Bess.)
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US.A)oll 18049 #HMF MM T} 20, 9] %edly
< YUY £he] BEE B9 BES 25
Iml 2 GRS T UEA WHBAIAAN HHIAS
™, 96well fiAlMAsEEARA S8 BRI 0.22
@] syringefilter 2 jg:@3te] A AT LI
% 3-4B 1 37C, 5% CO,9 &M sgHks}
WA HiRpel WEEALE & MAHEBNEEC 2 B
B2 ERstA ) gy RIS A ok HE
welle} filfpEol Fosl MK & F, #HHERS
Fp£3tn 2 welloll 204 2] MTT solution(Smg/
ml in phosphate buffered saline : PBS)(Sigma,

USA)Y& WL 37C, 5% CO, &Rl 35/
EHRSAY. 2 F 10049 0.04M HCl(in
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Y& (increase of life span:ILS%)S k3l gt}

o C :
ILS (%) = x 100

T : mean survival days of the sample group.

C : mean:survival days of the control group.
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NF & BIEEE, sample ABE D sample BRSO
2 &% 109188 531, Sarcoma-180 cell A
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C-T
TIR (%) = X 100

T : mean tumor weight of the sample group.

C : mean tumor weight of the control group.
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o (A-B)-C
% Cytotoxicity = ——————X 100
D-C

A BlEE EE I - culture medium
background '

B: effect cell spontaneous LDH release -
culture medium background

C: target cell spontaneous LDH release -
culture medium background

D: target cell maximun LDH release - volume
correction control
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WhER RPBES MEtAoH, ARiE
KE obge] axol kst Hitistdh

_.9_



log C, - log C,
T,- T,

C1 : R§ff T1ol A o] sample M H 2] carbon
BE ,

C, : B[] T2¢l A ] sample Mi#{HT<] carbon
BE .
T, : A& ROEFHE
T2 : D}-Z]‘?_}' ﬁmﬁﬁiﬁ

Phagocytic index K =

. &
1. AEMERE 47rEEO] MEF BR

BICEATH A7) 29 BICEAFHMBEE A7
27} SNU-CACKIETE #ilekE), SNU-396(AF &
#ikkE) 2 SNU-1(BE Mk giukel vl
v HES MIT BEES @St BET KR
SNU-C4, SNU-396 2 SNU-1o]th & IC,, (50%
GRS ghol RILIGATH A7)~ B
A &% 6.554mg/ml, 0.000204ng/ml L 0.00041mg
Imlo) A3, RIEBIFEMBET A7) & & afE
HE &% 2.514ng/mi, 0.3998mg/ml L 0.000103
mg/ml & 2 VERLA, SICEHFHA ) & R
o RIEEFEMEFA NS REAES &5
SNU-396°] #Mukt et SNU-12] #ikikol A
0.23mg/ml LIT 2 HifRiEHC 4 Jebyd
(Table 1).

2, £HHMER0 Het YR

Sarcoma-180 cell & MR A BER
o AR ARREKE R iR
o] FidF A 24.75+0870 A9 Hshdd,
BIEEIF B A7) & e FutFENRE
25.00+0.588 2 £ FEMIEALS%)°] 1.0%2
A ) et FEMC] BESA ¥t

Table 1.IC,, of Eunwhasagantang and
Eunwhasagantangganokyong on SNU-
C4, SNU-396 and SNU-1

Groups IC,, (mg/m)
SNU-C4 | SNU-396 SNU-1
Sample A 6.554 0.000204 0.00041
Sample B 2514 0.3998 | 0.000103

a) : IC,;, = 50 % Inhibitory Concentration

Sample A : Group of Eunwhasagantang
administered.

Sample B : Group of Eunwhasagantanggano-
kyong administered.

Table 2. Mean survival days of mice treated
with Eunwhasagantang and
Eunwhasagantangganokyong, after
Sarcoma-180 cells transplantation into

the peritoneal cavity

Groups | Number | Dose Mean ILSY
of Animals| (g/kg) {survival Days (%)
Control 10 - |2475+0.879 -
Sample A 10 1 25.00+0.58 1.0
Sample B 10 1 2744+1.12 109

a) : Mean +standard error.

Student’s t-test was used as statistical method.

b) : ILS (%)=(T-C)/C 100, where.

T=mean survival days of the sample group.

C=mean survival days of the control group.

Control : Group of normal saline administered.

Sample A : Group of Eunwhasagantang
administered.

Sample B : Group of Eunwhasagantanggano-
kyong administered.

o, RICEIFHMEE A 71 & RupEe] iyt
HFEHE 274411120 £ FIBMNE] 109%
2 el et Bl oy AN &
FE A %THTable 2).



3, MR SIS0 ME MR

Sarcoma-180 cell A2 A7 o 92 BB
o AR F 24RpF £ 5E & M-S 108/
MO 2 31 Sarcoma-180 cell #8714 15
BA BEAA BEES Hitstd 2 58S
WEsty EEREAGFRTRS.)S 583 vl
EMAWAS BRT HEH Ty 258+
0.23g9] [EERES 29d Wald, RILEHF
HA7) 2 BAHAME T 1751015522
32.17%9) EEREIHIES Bo HEid
3t P<0.019] AE Mol BEANL, BILEH
BMEEL7 & REHANE F15 174
0.11g2. 2 32.56%2) [EHEREMNFIES B &
Matol Hsted P<0.019] FEHol BEH U
(Table 3).

Table 3. Tumor weight of mice treated with
Eunwhasagantang and
Eunwhasagantangganokyong, after
Sarcoma-180 cells transplantation into

the left groin

Groups | Number | Dose |Tumor Weight| TIRY
of Animals| (g/kg) (®) (%)
Control 10 - 2.58+0.239
Sample A 10 | L7540.15%* | 32.17

Sample B 10 b LT410.01% | 3256

a) : Mean *standard error.
b) : TIR (%)=(C-T)/C 100, where.
=mean tumor weight of the sample group.

C=mean tumor weight of the control group.

Student’s t-test was used as statistical method.

* . Statistically significant as compared with
contro] group(**p<0.01).

Control : Group of normal saline administered.

Sample A : Group of Eunwhasagantang
administered.

Sample B : Group of Eunwhasagantanggano-
kyong administered.

4, MEBMEO BB HR

Sarcoma-180 cell FH 2 MF o A% R
of EAZ ¥ 2485 FHE & WS 108/
o sl n Sarcoma-180 cell fEL S 15
B BOEAA BRES B & BRES
R AF ] BES BED b, £BREK
2 RS HEM 10, 15N BES &4
19.46+0.14g, 19.15+0.26g© 2 0.31+0.30g2)
BRERSE B H3ld, |RIEEFBEY 7~
WBPES K& 1030+020g 19.95+02250 2
0.65+0.11g9] IEEB/ME Bo HERHEA L3
o P<0.058] FEMCl BEAUR, RIEEITH
MEEA7] 2 KBS £& 1935 0.18g,
19.90+0.24g0 2 0.55+0.12g2] BERMES 2
o] #EEHE] dle] P<0.059] B FE el HES
9 tH(Table 4).

5. BIERLRHUTFECN B8t BR

Bl D AEARKE 2180 KOKHG T
B N BB E S i
37 Bt MERMIKE RZAIZ 48 T 4
FERMERE HREE REEAA F5E s
24B5 0] BB X, AAEMBK RS ERE
EE flEstd ERE FrEstAd o, B
o] 0.16+0.04mm, FRIEHAFHA 7] & %R0
0.12+£0.03mm, SRIEEFBMNEE A7 &
#o] 0.11£0.02mm= eb} Ff o] Halo]
HEHMS L5 WHdstd FEtke] ZxE=A %
okt}(Table 5).

6. FRMIRGIEFEMOI Het HR

FERET Bl MiERmEkel $ia &
EREE WEdt log, a2 st ul,



Table 4. Body weight of mice treatéd with Eunwhasagantang and Eunwhasagantangganokyong, after

Sarcoma-180 cells transplantation into the left groin

Number Dose Body weight (g)
Groups :
of animals (g/kg) 1 day 15 days 15-1 days
Control 10 - 19.46+0.149 19.15+0.26 0314030
Sample A 10, 1 19.3040.20 19.95+0.22 0.65+0.11*
Sample B 10 1 19.35+0.18 19.90+0.24 0.55+0.12*

a): Meaniétandard error.
Student’s t-test was used as statistical method.

* Statistically significant as compared with contro! group(*p<0.05).

Control : Group of normal saline administered.

Sample A : Group of Eunwhasagantang administered.
Sample B : Group of Funwhasagantangganokyong administered.

Table 5. Effects of Eunwhasagantang and
Eunwhasagantangganokyong on the
delayed type hypersensitivity(DTH)
response in methotrexate-pretreated

mice at 24 hrs after challenge with

SRBC
Number Dose Footpad
Groups )
of Animals (g/kg) Swelling(mm)
Contro} 10 - 0.16+ OA.O4“’
Sample A 10 1 0.1210.03
Sample B 10 1 0.11+0.02

a) : Mean + standard error.

Student’s t-test was used as statistical method.

Control : Group of normal saline administered.

Sample A : Group of Eunwhasagantang
administered.

Sample B : Group of Eunwhasagantanggano-
kyong administered.

FHPEo] 6.60£1.19, SRILEFHA 7] &~ -

fo] 8.43+1.08, SRILIGH HMAH A 7]~ %
HifFo] 8.78+0.612 Mol Motol Fhal¥
REoA Emste Mm-S Gepd o K
< FESIA % ATHTable 6).

Table 6. Effects of Eunwhasagantang and
Eunwhasagantangganokyong on the
hemagglutinin titer in methotrexate-

pretreated mice at 24 hrs after challenge

with SRBC
Number Dose Hemagglutinin
Groups
of Animals (g/kg) (Log, titer)
Control 10 - 6.60+1.19¥
Sample A 10 1 843+1.08
Sample B 10 1 8.7810.61

a) : Mean +standard error.

Student’s t-test was used as statistical method.

Control : Group of normal saline administered.

Sample A : Group of Eunwhasagantang
administered.

Sample B : Group of Eunwhasagantanggano-
kyong administered.

7. FROIRBMFRON 248 HR

BE R BHEBEHS) MR NIk HP &
MH#EE WESH log, ko2 FtEAQA v,
FHg o] 6.1040.60, RIEEATFHA 7 A M
BEe 52010422 viep} BfHaEEol Hdl %



Table 7. Effects -of Eunwhasagantang and
Eunwhasagantangganokyong on the
hemolysin titer in methotrexate-

pretreated mice at 24hrs after challenge

Table 8. Effects of Eunwhasagantang and
Eunwhasagantangganokyong on the
appearance of rosette forming cells in

“methotrexate-pretreated mice at 24 hrs

with SRBC after challenge with SRBC
Number Dose Hemolysin Number Dose 10° RFC/106
Groups Groups
of Animals (g/kg) (Log, titer) of Animals (g/kg) spleen cells
Control 10 -  6.10+0.609 Control 10 2044+1.519
Sample A 10 | 5.20+042 Sample A 10 1 19.00+0.61
Sample B 10 1 9.33£0.71%* Sample B 10 1 32.00+3.16

a) : Mean+ standard error.

Student’s t-test was used as statistical method.

* . Statistically significant as compared with
control group(**P<0.01).

Control : Group of normal saline administered.

Sample A : Group of Eunwhasagantang
administered.

Sample B : Group of Eunwhasagantanggano-
kyong administered.

& Evstg o, BEEFSMETEA7 2 &
HEELS 9.33+0.712 HHEL) Hale] P<0.01¢]
AEMELE BE Jehl 2l ch(Table 7).

8. Rosette FpiimiRBiol #5t MP

FURQ #m¥EHmakel $2 WEpbta BfmEE
o) s R EMBEE HEksly] Btd Mg
Mgl MR mEkzt 4@ E HEE HAS
Rosette R IR 2 £t 10° JhEiming 10°
Rosette R MIMEEES HED #R, BB
2044151919 Hate, MIEHIFEH A7) 2= #&
giEo] 19.001£0612.2 %4 WA AR, Wik
EITEMEEA7) 2 RARPES 320013162
2 BIE) Hatel Eimste Hme EA o
HEES ZEFR E3ich(Table 8).

a) : Mean+standard error.

Student’s t-test was used as statistical method.

Control : Group of normal saline administered.

Sample A : Group of Eunwhasagantang
administered.

Sample B : Group of Eunwhasagantanggano-
kyong administered.

9, BRMEEREEN HEh R

B %EMRe SHES iy ¢skod
fEghfa el EaoMiiRe] 7t &% 100:1, 50:,
10:10] 5|2 & kst BEHT F %
Cytotoxicity & H#|7E3t1 9 ut, fEdhififia el 1R49
Mgl ot 100:19) B9 HEFAM = 22.07
+3.77% © thEte] SRILIEAT 5 7] & R
o REEEFEMEFA 2~ ZEHEAME &
& 4930+4.98% 9} 52.78+3.34% 2 P<0.019)
HEMNES BNE B, 5019 72-¢ #iEp
42.4946.67%, HRAICET A 7] 2 REEE 6244
+31.62%, LB BMBEF A 71 2~ AL
72.45+3.80%2 Emste #mes JERA
U BIEEF S MR 7 & (R E A T
P<0.052] A#E kol ESHAL, 10:19] 35 #
BB 40.61 1:8.08%, SRILIHAT S 7]~ AP
49.06+16.45%, SIEIHIFHMBEE A7) & K
I 51.84+2.74% 2 ®MEtE e LYoy



Table 9. Effects of Eunwhasagantang and Eunwhasagantangganokyong on the natural killer cell activity
at Effector/Target Cell Ratio with 100:1, 50:1, 10:1 in methotrexate-pretreated mice

Number Dose Cytotoxicity (%)
Groups
of Animals (g/kg) 100 : 1 50:1 10: 1
Control 8 - 22.07+3.779 42.49+6.67 40.61+8.08
Sample A 8 1 49.30+4.98** | 62.44+31.62 49.06+:16.45
Sample B 8 1 52.784:3.34%* | 72.45+3.80* 51.84+274

a) : Mean £ standard error.
Student’s t-test was used as statistical method.

* : Statistically significant as compared with control group

(*P<0.05, **P<0.01).
Control : Group of normal saline administered.

Sample A : Group of Eunwhasagantang administered.
Sample B : Group of Eunwhasagantangganokyong administered.

AEML ZEHR EATHTable 9).

10, HEIR M@IERE0 WS HP

A3 HIBMBE Concanvalin-AZ #ijs% 12
g F 0 MBS HEd) Jetd [*H)-
thymidine 2} IR IFRE S RIESI QAL ol Y
o] 168.10+24.26 cpm QU tl) ety SRitiEHTIE
A7) 2 R EEEC) 352.00+36.96 cpm, SRIEIEAT
GIMEF A7) 2 gl 630.904107.90 cpm
S = st 25 P<0.019] AE ol FES
Q1 tH(Table 10).

11, Interleukin-2 4:REREON ¥5F MR

Interleukin-2 4 EHES JL#CE)7) 98l ol 2
MR v, BEEEO] 166.55+3 84pg/nl
o} Heaked, SRIEIGHF IS 7) & L BtiEo] 186.58
+6.24pg/mi, SRILEHBMBEE A7) & SLup
o} 273.05+13.34pg/ml 2 £ %& P<0.058} P<0.01
o] B EMro) 7 = AtHTable 11).

Table 10. Effects of Eunwhasagantang and
Eunwhasagantangganokyong on the
Lymphocyte Transformation in

methotrexate-pretreated mice

Number Dose Proliferation
Groups )
of Animals (ghke) (cpm)
Control 10 168.10+24.26%
Sample A 10 i 35200+ 36.96**
Sample B 10 1 630.90+ 107.90**

a) : Mean+standard error.

Student’s t-test was used as statistical method.

* . Statistically significant as compared with
control group(**P<0.01).

Control : Group of normal saline administered.

Sample A : Group of Eunwhasagantang
administered.

Sample B : Group of Eunwhasagantanggano-
kyong administered.

12, Carbon clearancell] 23t A&
BEOI 8 R

TS HHENY BEEMRETES It
gl B.7) 1Bslo] M) RaEplko) carbond i
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Table 11. Effects of Eunwhasagantang and
Eunwhasagantangganokyong on the
Interleukin-2 Productivity in

methotrexate-pretreated mice

Number Dose Interleukin-2
Groups .
of Animals (ghkg) (pg/ml)
Control 10 - 166.55+3.849
Sample A 10 1 186.58+6.24*
Sample B 10 1 273.05413.34**

a) : Mean+standard error.

Student’s t-test was used as statistical method.

* : Statistically significant as compared with
control group

(*P<0.05, **P<0.01).

Control : Group of normal saline administered.

Sample A : Group of Eunwhasagantang
administered.

Sample B : Group of Eunwhasagantanggano-
kyong administered.

Table 12. Effects of Eunwhasagantang and
Eunwhasagantangganokyong on the
phagocytic index K in methotrexate-

pretreated mice

Number Dose Carbon clearance
Groups
of Animals | (g/kg) (K-index)
Control 10 - 0.00676 +0.00034"
Sample A 10 1 0.00661+0.00115
Sample B 10 1 0.01136+0.00169*

a) : Mean tstandard error.

Student’s t-test was used as statistical method.

* o Statistically significant as compared with
control group(*P<0.05).

Control : Group of normal saline administered.

Sample A : Group of Eunwhasagantang
administered.

Sample B : Group of Eunwhasagantanggano-
kyong administered.

f#8te] Carbon clearance & HMIESFAH vl

##2] phagocytic index Kgto] 0.00676:0.00034

Qe s, RIBBHF G A7 2 HREFH|
0.00661£0.001158 £ @59 1, HEE
FEMBEE A 7] 2 REHE-S 0.01136£0.00169
2 iEinstel $RE Hale] P<0.059) HEM
o] RE = A H(Table 12).

V. % £

o] g o2 B e AMEE
o #be Bk YRR BYE AL
dhe %48 AR IEEY A B vt
Agter, 53] EHEES) HEE L &
3] J{imste] eh>d. o] xBe] Bt
¥ib, THE wet 2 @S Bl
of R#EE "Rkl EolRn, Ty il &
RO Mol BASE EA AR EMERL
o, 8 SEHre] BigE B¥R 25 ot
wol? R %& 1 FReZ B § U

fEgol & MKk By BRI REY
ol A& AR H3A FEEZF AAU ol FA
%S oy ERMMl el BiEnd AE
439, o] & fishe MRS FTEMEAEN wt
g} R I % (benign tumor)®} I JEIE
(malignant umor)2. 2 & 4 ed, $27}
— ik 2 2 $EHESHE J(cancer)o] @ FEM:NEE
€ Pt Aolrho), o) g HEe EH Mkl
e o figkol TElistn &9 A7lx of
T Ziksty, it ol F waA SHE e
K& Zn ok BE Fshe FRS wy,
i ALEBWE, BUHE, vrol 2l & %e] SHRM:
o ey FR, 2208, b .28 %
o} RS R Yo & & Aedl™), 58 &£
G2 Y ol numey BRI BIRA 29,

el Ao R e FWHRE, BATHEE

W

Ol

e



LRHE: o) Bf =& HAPYD2 2 1EH
Hi gon, el REREROT BEFR
P30 B3 HARE ETHT Uk a8y
FHRE, W REES T2 i mREAT
BRE & A2 2 ke BAE7E A3, &
HEEQ REREYd REFRER: BERe
ERAfEe EarH AA % HKigolth. 1
A2 E B KA e (b8 REe EESE
ol iEFHS T e, {LEEN FHME 2
&1 BYER & Bhiksla Regifo] &2 Byl
% R SR BEEY Bl Bkdn
gl tHID, A o) Interferono) 1} Interleukin-2 9}
2 EWmEn) REFGHHE Biological
response modifiers : BRM) & #irlol el & {EH,
iz BAEHIHRIIER, BRREMR(NNatoral
killer cel)9] #EH{t, E & #MM(macrophage)<]
ARN BK RESZEY £E A 2
BT Ee AR 5 SR RRRE
AEERS ded 484 1o hEsele
HRR Y RES 2 AGBPI9, ol 2] & BRM
o} BORS HLAT HURME RKRMPOQ g
€ HAFRSIY LA NESRE g +
9l o] C}Ess688)

BELAM fEgel He ZMe 44
U Aoz B} JEE o ik Bk
of FEXAAM e & Rl Hg ey
|9 LUg Rl A f%, IBE, AL o),
Ligztt o Hele) Biggoz SRT o
A, BR BEAX BB (g mEey Bt
of ket Mogca M Ml B nI SO B
I8, B9 Nevd A N BN e D), RE
WzE, 2 B0, BH, RE8, BE, WHER
), ¥W, SHGER), REF REHE §22 %
Bk gastn loo, # e, K8, 81
B %o wWEdAME NS R B &

%% gﬁ EE —g},;‘l 9\1 C‘,B.?.ﬁ(ﬂ1.72.75.76.8()).

B e FEE |- K- 8- 8 k9
ARl Beste SRS ES, BB B
L-%-8-B 5o A2 LHNE 8- o
B - i - EwiRS REWE € A% B4aE
o TRNECRZ & & Jlomd ol 52 AR
o] ERES HANSR EHsls ez B
F Utk o] FAME 53] ERY 8BS K
BAERRY Mgl He RAolx, SERE
&1 BRRETOE ARE Fiksle AL B3R
kol o), Af8e] RERES RIFMAREE
o R 3 179 &Rl B3 BE, HE, @
Ehe 855 EREERRS Rigs Ao
ol2] g [F[Re o st fHEgS] MMHAET Rl
ol KEAElol R MAY, HRALIRR, AFZEL, E
RES, SR HE T REEL7T Jepda,
ol #Mp s} BIf T& HAHME AN FEAT
B, REAAGA HEste BN KESR
13 R 1 A

ol AfBACIA oW ERCo 2 RN
€A £4yel R A #RMMI) BASY &
1eF 2HHE, & immune systemo| BRBiste] £

S EE2 2] B4E BRMRSE FECE
Zistel BRI NS BERo 2 B8
of EHEMS HFFstel = BlR o2 ME Mgl
oJ&) Hirt HEA & RIERES Wit R
J&(humoral immunity)o] 2} 83 HIFEHELES W
2 T ifkEsk T Bkl ol 98 &Q
Sl o RIRNIES MletE RiE(cellular
immunity)o] 2 e, o} i g RIRAEG T} B
fheta] Eel BE S BRHE A L& BEY
B, X-ray BAVE virusel] o g A, Hifpel #¥%
e RECR H 2 Hol RIBHHEES M
e WFE Efshe o3 X-rayy} virus £
Bt E Sl BRI Bk Mk
RAE SN 225 & A ojd Hilpel
Bk o 2 Ml gl B IS ERE e
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ZH, il RARES FRE = e
visE {ERALAIA virusdh RIEHEES) R¥E o)
FEilRst REBEE Ydte KRS 712
dozy FEE 7 e RYel FEEY
L12,51), .

Eile BES sl RERBERSES +
&S Mkt fgelet & 4 e, AN 2 i
Mg EH T-#BE(Cytotoxic T-lymphocyte), =)
2 B REMM(Natural killer cell), A5 2
fefgEM K& MM(Cytotoxic macrophage), Ul
W2 &Kol MREZL =71 A& LAK #ikg
(lymphokine activated killer cell) 5o} $E4lel
ER B MinkEel s Azdg.

ol 21 g RIFS) kS BEBEMNORE FRY
MEe EHC s BRg & oot ERT £
I ARR RE ] MREES ERNCE MR
st stn A SHRE BE O] /iRl #8ted B
ot EMAE Bete Ao 2, FHAKD
ol “EERHFA FTATF, “MEAE LR
B, “MZE EBTRR" olgka 3t %o
B ERS TROoZ ERAEE, Afa9
PR 1 & FRESt . REMEES =olW 2 RE
e @iEste HRife] EENS BRI UL
T3 RRT ARE BoRA st £ BRE
K= FEEY HERTE 2eled?, o131 &
FE = RS BIEKEES MBS AT
£ HEpRshE Aoldd. ol el 3 HKIEFEFRS) 1EH
€ 53t ®mgEglol LIEHme BMus B
g F e Aol

FKO9] RICIHHFB-S FAIBIRATHTNS ek
Ho2 BB ES MEEe "HIFRIES W%
Bt B T WEE e MERSE- 2
sta.on, of 7)o FaAFIE HIEYEIRS] Askel
de #|ENVE B2 sty HarEl
&Ml Mol e M9 1THRAR
RO L] %ol e TR TOS ek

& Eholth =3 RIEBFSN Hgn 25
Fsle EEOL N SICEIT IS MEE
S RERRY AE2 & BBl ERtA.

RICEATS 9 O £Re] 5 HESTS
of HY B mE2Z e K09 HfEls L
IS5l RRME ¥ A M TBAX o] njX
= M, K0 HEERGT RILERBY
TRIE, e, 85, FIR 2 ME%RR €24
HIEERS 2 S, EHE, BT ks
o] Bl wX) & I, 8] EHRTSH
2 EEEREmRS S R ar)d R B
By E 5ol HER v oY, REERE
D RIEEFSMES #E HE 2 RER
ol %3 EEol RN E o137 #Es A
Zo| it '

BN e RICEFBHT RIEEFEM
BH T HERR o4 REREd B &
S sl HEEAS2ZE MTTRERE
of ol 3 iEMilES) AT EAAF S A
MR, MEREMH 2 BERL HI %
Reo} RFRMEC 2= YA DNA 2 RNA 4
ARE Pt o 24 RGUGEIES YEY
= FRBHESEMS —18Q methotrexate¥ S A
FHol |Oste] RBEMAEC] (KTH RET
oA EIER BB IE, R MERkEEE R ME, /R imEk
EMHEE, BRREMBRENEE, Rosette FLRH
fogh, WEERETRE, Interleukin-2 & EfE 2
carbon clearanceol] {3 R &ALl #isled BB
atgict.

Bl SR e BEste FEEo 2 Bukst
AT FhRME] MED AR Mg
KEBRFE A2d0) FHF R e, AHEY
REMQY] FEZRE B E 5 Mkl Bt
A il B RES 1k BES Biiste
fEmelch 15k A o] = HE 3 sl
ol ERBA9Q MlE HAES HolW, 1 JEAiE



g wl$2o BiEst EES TEL old #H
3 IEERR S RRSe REBM BRBEAR
BIT3lE 2ol —RMC 2 RolE HKO & o
& ER-EME UEE mE A 2% (disease-
oriented screening system)o] 2} 3Hc}336890),

MTT B FRE&EE £ 7 Billge] BRERA
94 3-(4,5-dimethylthiasol-2-yl)-2,5-diphenylte-
trazolium bromide (MTT)7} B o] formazam
aystal 2 s = BEE RER MES =
BHBEES 2, 96 well plate S FIF st HEIRIE
o H#b7t et BERER BREA &
BHEE Bl kEmFold 1k mFd &
%—‘6],1;",33.68)‘

HA gl £HFES BESY A6y
MTT %< flHso Atel &MY &
E27e GU8 5 M SNU-CA4CKEE
MBuE), SNU-396(FF 38 #ifgi), SNU-1(8 &
MERED)ol # & B £FiEs BEso
50% ¥l BRE(IC,)E KA uh, RILEH
HBA7 & 150l A = SNU-396 #ifktol &f
& IC,, gkol 0.000204mg/m! ©| R 1 HRILIEHF 5
hEEE A7) 2 HAFAM S SNU-1 Mgkl
3t IC,, %}:0] 0.000103mg/ml & &% 0.23mg/mi
LT 2 A figigtte]l A vebwch

Sarcoma-180 cell & fElER ] S & &
B 1810 Ego 2 BofkastdaA i
A7 o) EFFHRHER SR Bote) BET bl
HEEe] FEFEH BT 2475208781
I, MBI SN 28 mdEe) T4
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