okats] ] 4429 4 4 & 382~387(1998)
Yakhak Hoeji Vol. 42. No. 4

CHAY =2ix|el &g W MY

4

G’ - o] Py
dEsplel T, * Uit SE, TORUSE, AEAY

o]

o:lEH** .

2] o +xx

IR

a

(Received January 8. 1998)

Antitumor and Immunomodulatory Activities of the
P. grandiflorum Cultivated for More Than 20 Years

Y. S. Kim, B. E. Lee®,

K. J. Kim*, Y. T. Lee**

K. B. Cho™ and Y.C. Chung***

Korea Research Instituted of Chemical Technology, Taejon 305-343, Korea
*Department of Chemistry, Han Nam University, Taejon 300-791, Korea
**Department of Microbiology, Dan Kook University, Chenan 330-714, Korea
***Department of Food Science, Chinju Junior College, Chinju 660-759, Korea

Abstract—Platycodon radix is a dried root of Platycodon grandiflorum (P. grandiflorum) A. DC, a perennial
grown on the hills and fields in Korea and Japan, or cultivated in various districts. Recently. P. gran-
diflorum (Changkil) has been successfully cultivated for more than 20 years and generally has been em-
ployed as folk remedy for adult diseases such as hyperlipidemia, hypertension and diabetes. We in-
vestigated various biological activities of the extracts from Changkil. When treated in vitro with B16-F1
mouse melanoma cell lines, it showed 100% laminin-binding inhibitory activities at the concentration
over 0.125mg/ml. In in vivo test it showed 61.5% reduction of the solid tumor weight transplanted in
mice and exhibited anticancer activity of 128% ILS against Sarcoma-180 ascites. It also increased the ra-
tio of positive cells of natural killer cells in lymphocytic composition against Sarcoma-180 ascites and
solid tumor transplanted in ICR mice when tests were carried out by FACScan method.

Keywards [ ] P. grandiflorum (Changkil), laminin, ascites tumor, solid turnor, natural killer cell.
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agly Y9zl gZE3A(Hamster Anti-Mouse
CD,. FITC, Rat Anti-Mouse CDg, FITC, Rat An-
ti-Mouse CD,, FITC, Rat IgG 2a K/HC, Hamst-
er IgG FITC, Anti-Mouse NK-cell, NK—cell con-
trol : Serotecol A TEL 4 WA 718AT oJE&
4°Coll A 30% < widet | o] AEFE £¥A
7171 918} lysis solution(50% diethylene glycol™}
15% formaldehyde’} £3€ 49 FF55¢ 1:10
v/ve g E33 £90)L 2mil 715t 1085t A2
A wxEtgek. o] A4 1500 rpmol A 5R-5< AAF
23tn f5g902 13] A oA 1500 rpmell A 5%
7+ 4888 buffer 0.5 mlE 718t ARR/AA
FACScan tube®l sample Zu8l8tch.” "
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Seoiof ofst gAEN - 31 FF2(changkiD
S YFA AEGF F 3% 10° cells/mi] sarcoma-
180 FYMEE ICR Aol oladla A4 ATRE F
& B¢k AP A= Table [9] YebAAT} 2o of
Z279 HaAELF(MST)7} 19.4Y010] B2 Fof
F(changki) & 249942 MST7} 549 Az d3H
o] AEAFAYLo| 128%= Yehsth. z2la 30
7R AESF AF= ety HAok ol A=
Nagao'"5o| 279} ol s 8RBTt 23] AHY
S AS A ErgelA 30Y ol AEe] 29t
olar ILS7} 131%0 A7 vlus] & o A2 F5
FES 479 olEdgET A vz PRI E
BoZS & 4 %k

THelof Cfst getaedt - E5odd $dg 246t
qA 2.5%x10°cells/mI¢] sarcoma-180 EUYMEE
ol X5t % AAIg m¥ et APANAE Table 1ol e}
AR o] ixTe] BFFE FAZ 1.79£0.14
gol™ A1 3% 8 (changkil) F97< 0.69+0.22 g©
2 Z2YAA L] 61.5%2 423 A Uehxtth 38
A7 olsAAETto 2 A3E Nagao'”e] Aol
4.2%9 FEFAAEES e ot AN
22289 FYAR L 2ARY F 15%014 S}
T A= "ol ARR) G o] Frhu Alad)

MESM A8 - 27 (kikyung)® AFZ(chang-
kie] g4 F&20) i SRB assayolA 6.25 ng/
mlZ FH 200 ug/mi7tA 9 =& A549, SKOV-3,

Table I— Antitumor activities of water extration from
Changkil against Sarcoma-180 ascites tu-
mor transplanted in mice

Dose MST ILS 30 day
Treatment (pg/kg) Route (day) (%) survivors
Control saline p.o. 194 - 0/10

Changkil 500 p.o. 249 1281 3/10

Table I — Antitumor activities of water extration
from Changkil against Sarcoma-180 solid
tumor transplanted in mice

Dose Tumor  Inhibition
Treatment (mg/koy Route wejoht (g) rate (%)
Control saline po. 1.79+0.14 -

Changkil 500 p.o. 0.69£0.22 61.5

J. Pharm. Soc. Korea
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Table III— Net growth as percent of control for Kilk-

Table V— Laminin binding inhibitory activity of Pla-

tycodon grandiflorum MeOH extract

yung

Conc. Cells
(ug/ml) A549 SK-OV-3 SK-MEL-2 XF498 HCTi15
6.25 98.61 105.69 105.93 106.57 104.10
125 103.39 98.78 108.09 101.31 108.98
250 10254 93.77 101.44 101.29 107.31
50.0 10365 97.91 99.79 100.03 104.88

100.0 101.33 94.77 96.25 98.79 105.48
200.0 99.0 92.85 91.77 96.66 102.99

Table IV— Net growth as percent of control for Chang-

Concentration Relative Optical Density
(mg/ml) at 570 nm
Control 1.00

0.031 0.71
0.062 0.22
0.125 0.00
0.250 0.00
0.500 0.00

kil
Conc. Cells
(ng/mi) Ab49 SK-OV-3 SK-MEL-2 XF498 HCTI15
6.25 9991 100.81 101.25 100.49  96.19
125 103.13 98.62  100.76 97.15 102.39

25.0 103.75 9459 96.52 96.88  99.40
50.0 103.20 99.29 94.48 93.57 97.86
100.0  99.82 98.90 88.90 99.60 98.39
200.0 96.69 87.00 84.04 95.30 91.54

SKMEL-2, HCT 15. XF 498 5 5% ths}o] 2 F§
A7} Table 1117} Vel Vbl AT o] =a}A] 55
EFEES B5 QAR digk JFe] gl A-EHA A
5SS YehiA &8s 18 2y 23
(kilkyung) ®.th= 2 (changkil)oll A 2zt &8 A
EEAo] Yehta gloy AErre BF xS
deo] gt

StH X HAXMEN - 32 FFE 05 025
0.125, 0.062 2 0.031 mg/m!9] T=2 A7 B9
Aeetd-eA GAE lamininole] AgAe 2L A
IYEE Ansioa @A ARREY Aot

‘Control

0.125mg/ml

0.031mg/ml

0.25mg/ml

(Fig. 1). Fig. 1614 2238 5= gi%o] djzT9] A¢
ol AAE7}F lamininoll &= AN 0.5 mg/
mi®} FxolAE 20~30%9] AEIt MELG E4E
wigroul Umz] 70~80%2 MY lamininel] -3
32 ®atal FE o A E X8t 0.25 mg/
mi?% 0.125 mg/mie] A2l E 100%9 HXE7L
laminin® #&38tx £t 7 AFEHHE FA
319 tt. 0.062 mg/mie] FxolME= 70% A A
7t R3Askx] e 0.031 mg/mle FEAME
30% A&l AE7} FaspA] Rk Ao E Yepgrt
(Table V).

SAE] MEQ] 7|Folo] AFS GM|E2] Hold
sk Ao2 A2 Qo] B2pA] FEE0) FEH
oAl FHE HolE Afsh= Aoz ey =
22 & o] &3 ol g e 5 9lE 7HEAe] wrh

2 AaE

BHAEMAY - dixs £ FAFEE FAFY &
T4 2 uFgle] oldE AFe Yo ist FA-
CScans ©]€3} NK-cell, T-cell, B—cell, Te—cells
AHA X H&E ZARIYE. B9 Afore

0.062mg/mi

0.50mg/ml

Fig. 1 — Microscopic observation on the laminin coated microplate of B16-F1 mouse melanoma cell treated with P.
grandiflorum MeOH extract at the differant concentration.
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Table VI— Effect of water extration from Changkil on
the lymphocyte composition against Sar-
coma-180 ascites tumor ransplanted in
ICR-mice

% positive cells

CD19 CD3e CD8a
(B cell) (T cell) (Tc cell)

Control 17.93 71.10 18.87 1.14
Changkil 23.04 62.88 23.37 6.23

NK cell

Table VII— Effect of water extration from Changkil
on the lymphocyte composition against
Sarcoma-180 solid tumor transplanted in
ICR-mice

% positive cells

CD19 CD3e CD8a
(B cell) (T cell) (Tc cell)

Control 43.85 49.71 12.97 3.6
Changkil 36.92 53.19 13.10 4.55

NK cell

Table VIelA9} Zro] AFAI Fdgas YepllE
NK-celle] dlz&aollA 1.14%, FAFAFNA 6.23%
o2 FAFoTM ¢ 550 A= TA UERgT 1
231 BcellM = tl2a s} AA R 7ol A e
Gom T-cellE FHFATo| B & o7k RA| gk 23]
& Tecelle] ¥4 veh} &g ass vehdta Alg
|t 55k 213 Qol A= Table VIO Ve dA 2} Zo)
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3
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FYUYNE 325289 570,125 mg/mi o]
= 100%2] gHolE JAsh Aoz 1
Ehgrh 3 AR APIME FUFERE B

delliA = NK-celle] 218 gdellA= Tecello] A &
7¥eHe & 4 gl

ojolzre AA B2 RE 7 FEEo| JUTAYL ME
E4o] 2% Al E ] A F I 7]Q) = Aol ofy
# HolE AAFAY AGAEY ulgo)] 4 v
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