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A Comparative Study on the Immunizing and Anti-cancer Effect of the Root
and the Aerial Part of Peucedanmum Japonicum Thunb.

Yong Ho Cho

_ABSTRACT |

This study compared the activity of the aerial part of P. japonicum with its root in order
to examine the possibility of the medicinal use of the aerial part, which has not been used
as medicine, in substitute for the root that has traditionally been used as medicine. For this
purpose, the author measured the proliferation of Human CD4 T cells, which are related to
immunity, the differentiation of HL-60 cells, and the contents of 1L-6, IgE and TNF-a and
compared their anti-cancer effect on Hep3B and AD49 celis. The results of this study are
as follows:

1. As for Human CD4 T cells, 1.0 ¢/ ¢ methanol extract from the aerial part promoted the
proliferation of the cells 1.8 times higher while 1.0 g/ ¢ methanol extract from the root
did by 1.76 times higher compared to the control group.

2. As for HL-60 cells, methanol extract and water extract from the aerial part showed
differentiation 1.14 times higher and 1.12 times higher respectively while methanol extract
and water extract from the root did 1.14 times higher and 1.07 times higher compared tc
the control group.

3. Celi density was highest on Day 4 of culture in all samples. Methano! extracts from the
aerial part and the root showed activies of 7.9x10° cells/m? and 7.5x10° celis/m!
respectively, and water extracts from the aerial part and the root did activities of 53x10°
cells/ml and B.1x10° cells/me.
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4. The secretion of IL-6 was highest on Day 4 of culture. Methano!l extracts from the aerial
part and the root showed secretions of 67x10° pglcelfmé and 7.2x107° pg/cell/m
respectively, and water extracts from the aerial part and the root did secretions of as
high as 7.0x10°° pglcel/mé and 6.0x10° pg/cell/ms.

5. As for the production of IgE, water extract from the root effectively inhibited the product
at 1,000 g/, methanol extract from the root at 10 xg/mf and 100 «g/ m¢, water extract
from the aerial at 1000 w«g/m¢, and methanol extract from the aerial part at 1000 ug/mE,

6. According to the result of measuring the content of TNF—q, methanol extracts from the
root and the aerial part showed inhibition effect at 10 xg/mf, 100 wg/mé and 1000 wg/mé.

7. As for liver cancer cell Hep3B, 1.0 g/# methanol extracts from the root and the aerial
part showed inhibition effects of 78% and 70% respectively, and 1.0 g/ # water extracts
from the root and the aerial part did inhibition effects of 56% and 59%.

8. As for lung cancer cell A549, 1.0 g/#/ methano! extracts from the root and the aerial
part showed inhibition effects of 75% and 70% respectively, and 1.0 g/ ¢ water extracts
from the root and the aerial part did inhibition effects of 48% and 45%.

The results of this study presented above show that the aerial part of P. japonicum has
immunizing and anti-cancer effects as high as its root, which has commonly been used as
medicine. There should be more in—depth research on the aerial part of P. japonicum in
the future.
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(Table 1)

Table |. Plant used for this experiment. Vouchers are in National Crop
Experiment Station of Rural Development Administration

 Spedes  usedpat  Vouchers : Locaity ' ”ﬁpaie,:]k 1

P japonicum root yh001 RDA SUWOn: koreaRD Sep. 2003

aerial yh002 Alsuwon:korea Sep. 2003

3) A|E FH|

A ANEWE P ojaponicum® W9 AN aEoAM Axd F £
stglom, 27t diste] 3 WLz &3 B9 fuSFEE2 1xd
279 100 g% AF F oF 2 09) B Be Wwest P APl ¥ BFE
=718 AREete] 2AIZEESE JHddt & &9 1S, filter paper® o#d &
rotary evaporatory (EYELA, JAPAN)E 7ZF} EE38le] &2 a8 AQlr} o] =

]
FAs $E4AX7IREVCO, USAE ol&ste] 71z = Hejeh At 4z

==
T
=reEd fEeFEEs 4ok

1) HeEY F1

(1) Human CD4- T M{Zo| M8 =7 g1}

A Q42 Human CD4™ T cellJurkat, ATCC, USA)4~5 X 10° cells/md)o]
Z3ote WS 24 well plateo] 900 w# H7yske] 24A417F FoF wiK37TC, 5%
COMAATE AlEE F5E(0.25, 0.50, 1.00 g/OF H7IstaL 48A17F thA] w3t
%, MTT (50 mg/100 mﬁ) GBS 100 wA Hrtste] 4A17E St wgsidTt
Formazang #A1Z1 & 0.1% DMSO 900 wE #7}ete] formazangd o1,
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7t well2 5 ¥ 100 s #35te] 96 well plate® %7, microplate readerg ©]
&8t 540 nmellA FHEE SAIGTL

(2) HL-60 Aﬂiol 25k =3

HL-60 AEE 2AAF cell (4~5x10" cells/nd)o] ETH MIAE 24 well
plateel 900 M,W A7rske] 24417 e WlFSEaL(37C, 5% COy), TA] A1HE(1.00
g/E F7¥ote] 24A17HE<E wlgsialeh. ol A& 24417 1A= wieFeliAl uy
A& pippetingdt®] 15 md C-Tubeoll &4 320 xgollA] 10%} ArlE sk
WiA1E A T 0.1% Triton x-1002 200 w® #H7¥sk & incubatorol A 30
=k BAAE 838 solution 20 wlE 96 well plated] &ATH 3 mg/mie]
4~ mtrophenyl phosphate”t £ 50 mM acetate buffer (pH 5.00Z 100 u® ¥

T 37CAA 1AIZE Bob vk Al AT 9k ARE 28] 0.1N NaCOH 100 (=

g 7}5P ELISA Leader®? 405 nmolA F4 =& 43500

3) L6 Sujat =5
Monoclonal anti-mTNF-q, [.-67} pre-coating o] 9= 96-well plate®]
50 u09] dilution buffer® ¥ 4x10° cells/ml 2= WikE z} Ao A|ZE %7}

Shal 29U%F wieFelal, A 50 pE EFHThe] Y& Fo AlE o) EA3)
IL-69 ZAEAZT A& "H7F 3 37CdA 3A7Fser ah-sA17l & Washmg
buffers 43] FAste] A A F& 24L& AAAH [L-6 antibodyE %7}
etol IL-69F AA7]15, Aestr] @& 248 A $8td mlcroplate—: 4
8 eAsta, 71dE 74ste] peroxidasest HuiihgS FREAIA HAAFT &
28 g2 AAAT)7] ko] 100 pe] whEAANE wolth vkg 44 F 30

EeN
i olfo] ELISA Leader (Molecular Devices)Z ©]-&&tod, 490 nmollA A&}
Oﬂ'\:}_.

(@) 1gE =3
® Q7o) 2ol 9 G4

Balb/c A5 9] Z+49l = d(mesenteric lymph node, MLN)S A &3 &
dit= RPMI 1640 medium (Invitrogen Corporation, Grand island
N.Y)WHelA Edisted, 10% FBS (Invitrogen Corporation, Grand island
NY)7} SH-¥ RPMI 1640 medium@. 2 wjokslgich wofsl AbZ=olol [oR

2o BLISARY Y =339t} Cell viability® trypan blue staining®.&

= '5}031/}

3
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@ IgE &4
[gE%4L  sandwich ELISA 778 olgsigith. M#A9 IEE
enzyme-linked immunosorbent assay (ELISA)E 98] PBSel 0.05%
Tween 20& 7t gdor AL i, Block ace (Dainihon
Pharmaceutical Co., Osaka)Z o]-&sto] n5o]x AT A3 € IAE 3
Aetgieh. & A g9 FAL FAY FlabwadE, 349 Sl ey
M 9SS ELISA plated] 143 dg, 3
Y AEE AT
(6) TNF-a gl2to] £
Balb/c A# 2] E7Uel Abelson leukemia virus (A-Mulk)& FYste] LA
70 Foke] EolA 7198 RAW 264.7 cellS o]&3to] 4¥g sIqith
Anti-mouse TNF-a (ID Labs Inc., Canada)?] &3|& coatdt 96 well plate®]
AR WG N 50 e sk, 23 Aol biotindFA1Z] anti-cytokine &
o] 7} FAZ uhE AT 1A7FEF 37°CollA s $ substrate® 100 w3
7¥skal thA] 1AIRFESE Aol A wjdsksitt. 4 Aol 0.05% Tween 20 in
PBSZ AH&R 3, vhAlZel 1.5% oxalic AHS H7Fete] ¥Eg-& AAAZS F
43 #AL E5o] purified TNF-0% standard® A3 & bl A 5ok
A7 TNF-a3bEe ELISAZY™ 246t A7 ML RAW 264.7
cell RPMI 1640 medium®.2 3% A% 3tk

=
= kA (supernatant)

%m

2) Hep3Bet A549M|ZE0]| cHst et Hof

ArZe] 7k AIEQ! human hepatocellular carcinoma (Hep3B, ATCC, USA)
9} #Hob M3EZQl human lung carcinoma (A549, ATCC, USA)el disle] SRB ®
HE o]g3te] ¥A319Ith £ 96 well plate?] 7t welloll €59 M EF(U~5
X 10* cell/m)7} E£3HE 100 we] wix1E 7kste] 37C, 5% CO; incubatoreiAl
2477 wiFEleh 1 & A18(0.25, 0.5, 1.0 g/07F B0 & 100 o) viAE
7FeE & 48A17F vl BiX|E aspirator® AA AL 27l TCAHEFE
£ 10%) 100 W& 7kste 4CeA 1A7F A8t ZRTE 53 AlFste] A2
oAl A3 AZAATE I F ZF welldl] 1% acetic-acidel] = 0.4% SRB 4
o 100 wE 7kt deolA 308 HA F 1% acetic-acidZ 53 AHT F
AE AxAZATE 7 & 10 mM Tris (100 p)E G2 N-E =03l microplate
readerg ©]&3}9 540 nmolA EHEE SAHEUCH
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ZH7\SULH20] 4RT} T B 9 BQ Y ulm HY
. #Es BE
1. Human CD4- T MZ2| M8 =2 &3
A AAA AN T3 JES sz HAAE Z 319l Human CD4 T Al
Fof digtel W T2 235 Felshy] Hslel MTT ¥4 W& o]-&ste] HY
AEe A& THEE ZASA
T Az A5 7 249 st Alme] Ha w50 1.0 g/td] s&olA A
I MEEFEEE gl Hlgte] of 1.8 ARE FHAIE Aoz ¢
Bt 7P 2 248 JehYg, oy B wEEEFEE w1 17649 A
& TANE Aoz e we we 2d 248 Jehiidh AN+
HEFEES 05 g/t AR of 1.39 ojate] & Wy S A4S v
WAtk v xaeh Bele] BEEEES Zb7h 1.19ve} 1118 v
o FX1 2L JeEhigith (Table )

Table I, The cell growth activity of methanol and water extracts from P.
japonicum aerial part and root on Human CD4 T cell

 Gwe Ger S Tededmloow
o %)
Aerial part  MeOH 025 oz
0.20 132
1.00 180
H20 0.25 101
0.50 106
1.00 119
Root MeOH 0.25 109
0.50 129
1.00 176
HZ0 0.25 102
0.50 105
1.00 111
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2, HL-60 M=o &3l &
HL-60 Mz 7+ A=

Al F
AAZEA Ao ZB3teE HAsth AgRe e 44 FE=52 HL-60

(Table I

Table Iil. Differentiation of HL-60 cells after treatment with methanol and
water extracts from P. japonicum aerial part and root

Cultivation time _ Differentiation rate

Sample ‘, kSoh‘ﬁientf ,
i e {Days) .

Aerial part MeOH

H20

Root MeOH

H20

S N L R C R N T e B S S B N B e O A
pt
o
(@}
w

3, IL-6 £H|E £
7t N 2ol e cell densitys RS AlEolA] vk 497 M o A4S
Eleh 2 Fell A AgHe] WigeFEEol 7.9x10° cellymE Mg F& 2
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==

& Ve, Bye) WeeE2EEE 75X10° cells/mlE & 2L YEh
o wjF 3YARE 7.0x10° cells/nd o]Ael =
= ‘)rEW Itk e gl sele] BEEES 747 5.3%10° cells/

wet 6.1x10° cells/nl 0% Met&22Ed ulate] vlwd e ZAL el
o} (Table 1)
7b g djg AlE IL~64 BHHLE cell densitye} 7Fo] wld 447 7H
=9tk Bk cell density’} %2 WEEFEEEC] B2 P &S YEE
b, e WeerEEE 7.2¢10° pgleell/mZ 71w BulEg Ve
, AR e EEE | 67><10 pg/cell/me] ¥ ERHES Ve ®
[e) [e)

al.
3 Bl BREEL oF 70X107 pgleel/mie) F& EnjERe Uehlglon X
A

FEOl BEZELC 5.0%107° pg/eell/me) FHlES eI (Table V)

Table V. The quantity of secretion of IL-6 and cell density from human T
cell in methano! and water extracts from P. japonicum aerial part
and root

e

Cullivation time . Quantivof L 68 Cel density
Sample Solvent '

; (Days) (x10-3 pgfcellmt) (<103 cells/mé)
Aerial part MeOH 1 3.3 4.9
2 4.4 5.4
3 5.0 7.1
4 6.7 7.9
H20 i 4.1 3.9
2 4.6 4.3
3 5.2 4.7
4 6.0 5.3
Root MeOH 1 3.1 5.1
2 4.2 5.9
3 6.0 7.0
4 7.2 7.5
H20 1 3.0 4.5
2 4.9 5.1
3 6.1 5.6
4 6.8 6.1
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AF ] A WA AREQl mesenteric lymph nodeE F2]3le] deAE
dorle FaFAN [gEA Hl ARSI

By EFEEE 1,000 pg/miolA], ] WE2FEE2 10 we/miet 100 pg/md,
1000 pg/miolA, AAHE- dere328-2 1000 pe/miolA o8k IgE A S
AAEHE Aol dAHAT (Fig. 1)

IgE production (ng/mi)

= . - 0 . i -
o] 10 100 1000 0 10 100 1000

IgE production (ng/m!}

0 10 100 1000 0 10 100 1000

Concentration (ug/ml)

Fig. 1. Effects of samples on IgE production by mesenteric lymph node
lymphocyte.
A: water extract from P. japonicum aerial part
B: water extract from P. japonicum root
C: methanol extract from P. japonicum root
D: methanol extract from P. japonicum aerial part
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5 TNF-o &gel %
TNF-o $%e] =74 A7 e Ao ml%%—’%%ﬁ AAEo] 7P =%

oh A EFEES :

oA, et A WiEeFEEe 10 pg/m, 100 ,Ug/mﬁl/} 1000 pg/me A

AAEZH7}T ettt (Fig. 2)

ok

(B)

TNF- « production (ng/mi)

0 10 100 1000 0 10 100 1000

TNF- a production (ng/ml)

0 10 100 1000 0 10 100 1000

Concentration {ug/mi}

Fig. 2. Effects of samples on LPS-induced TNF-a production on RAW
264.7 cell.
A: water extract from P. japonicum aerial part
B: water extract from P. japonicum root
C: methanol extract from P. japonicum root
D: methanol extract from P. japonicum aerial part
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6, g &4 3

7HF AZQ Hep3Bol tigh A8 oAl 48 Ha 558 1.0 g/te] FEeA]
AR ASEFEELS 78%9] 1 B oA 848 Y vEEFEES 9
70%9) F& A 24, AN EFEEN By EFEFES 47 56%, 59%9
A 2448 vehlit) (Table V)

goh AEQ A5499) tigh Al B2 Ha Tl 1.0 g/te] oA AT
He g FE50] 75%= 7V & A 3L, By WEEFEERE T0%7F 4
T B A A, AR EFEET B BREES 47 489 46%9] Bl
A e AA &4& YERgith (Table V)

Table V. Antitumor activity of methanol and water extracts from P.
japonicum aerial part and root on Hep3B and A549 cell

Sample  Solvent ‘ ~ -
(g/l) , Hep3B Ab49
Aerial part  MeOH 025 29 34
0.50 57 58
1.00 78 75
H20 0.25 15 15
0.50 51 20
1.00 56 48
Root MeOH 0.25 29 32
0.5 41 54
1.00 69 72
H20 0.25 92 9
0.50 41 94
1.00 59 45
V. & &

ANV E P japonicume ThAA ZE o2 A7)= 1 mALoe|th 7} [Hs
V wE HfEpeR 2RYs) 2-47) @ 9la Aol 5-15cmelt). upgHe 3
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A e sgdoR SRSE 4 gAo) AZE 9T REME 0B

N

ANEUES Bes oA mEfReR AREEI 9lom, = AWiEe
1990\ 32hacll 45.6%, 1991 37hadl 93%, 1993 14%had] 735808 Z7}
a3 gtk A 2002390 59hacl 209%S AAtEQlEd], A} AHe FoE
Aot @A Ak FEeH SR eS & 5

W7 ES gl RS ALstos dRE e e d4dd,
HAE A7 EUHEY AN (R 289 E Folrs AL noky
o A2 SRk oy ) ghekA) ATl ASSUdE B8] E Ao
2 AL E S divaricata®) A9%E Q3 2L kw2 ARgstm glon !
H vjekgRglol gAlsAe fet A o wol 'V A7 EupEe] AR
of MR A 7hsAd 2 okEe] gt oo Fe el gk

P
Azel A% F7, HL-60 Axe #3tx 2 [L-6, IgE ¥ TNF-o §%S 543
al

2131, Hep3Beb AB49A|Eo] theh ghot aats =489t

Human CD4™ T A2 A T3 adfor], T AL Fgolr A4A Fio=
o] g o] A MER Hx gIgo AN S8l gXgE BREcth 34
TEAE AL op AN Ao A FAFSE vHe) whilld FExjolrt Fx
2 A E3h A (major histocompatibility complex)of] Algkeo] F&Are] FHd
FHE Y ghelnte gt 7 Ayt 84 ddo] ofd Al m¥ R
TS A EiA] Hhgsi) el RS vk HE T AEe Alo|ERI| o
4 saks fujehed, o] Eie B Hrgol diAMxE ¥k opel T Rz
of I T8 FHANA T 7S Tk 13 A5 WETE EYSAA
T HEZA Fo] Wea} 1 Woe) 3 F7 AFHs Ateole] Fag A4E& AA
Foh ARAT, AR Hi R 1.0 g/ FEAA A HegFEEe] o
Faof| Hlgke] oF 1.8W1e] AL-S FAAT|= Zlor #y] meteSEE vl 1.76

o)
SHAAE Ao Yeh} 2o W 4 48 VeI

AE Fate Ao AMEE AlEE

A FEZA macrophagett granulocyte® #3}l7} Fof AlEE = 7]

o AR #8be FadeREE fud vlEs Axrt 54 ¥4

= WgEo] vk el ol AL e 4l de AAS Faxke] g4
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el ol v|Qlstt) o]Het ME RaE Qsle] AEe} AELEe NEAY
AAC deks wA Ao 29 715S AR Hi Aot o]¥F £} &
Fog date] oy 7HA Hxze] ¥3e s, 1 F Hd A¥dE 1 &
Wt JE AoE AztEo o B AgAdel e e BF e 248 ¢
Bl ofefdt A= 15le] A7kel WA AAM thste] FHHor Fgs)]
Bl Ao s W9 AAl] A8ste] W 848 Fols Aeg Azt
ol ARA HL-60 Aol djste] 2)age} #a) ztzte] 5852 HL-60 Al
zo] Espol digto] BT vjwA w2 g4 s eItk AR dee S E
I 2FEeS Hadd viste] o 1.14uie 1.12ule] E3teg vehlglm, e
o] Mg SFEEY EFEFES 47 L1449 10799 Bges vehggich o
A3 Ak e AE7t BEE BE St Gake vRA] Hejo] o2
QN8 A} A AG AAZF AE3EA o] FoAX A ekgly] Wi o AztET

IL-6% multifunctional cytokineo. 2 3 st ZA 7 A xo] {siy TH
Ao wpg NEFA &7 28 A B3 28 g3 [L-2 A -2 £
A & T odd 7R Weukgol] Al Gk viAE 7S AL gE Al
2 dex ok o] AdeAE, BE A8 tigte] wiY 494 M B2 24
& Hehllen 1 oA AR deeFEEY B fusE sl MY ¥
< 248 e

LA kS FollA] é.‘%aw 9} obEIA I ?;]01] ﬂ?ﬂ 4?—‘?}3% TE2

T Aol %ﬂro}% AR W REA
virus, B9 PR % "giﬂoﬂ Tor'HfE} oS WiAlstE ofF T8 o)
°l U ke deAE dosle AUt 90%
o] 4folth, J&Oﬂ—: lamma propria, epithelial, peyer's patch, mesenteric
lymph nodeZHF8 FA¥w FAdd Jupt xzo] &adte] addd YA
of7|1TE Bt Sltk ¢ WA Asbrols AAHE IgE AL mast AL
9] Fc receptore]] t'ﬂ‘}oi histamine®} 2% eicosancid & AAtsle] &e]A]
Bhe-& skl Fa3t agjelty, B A= A AT AYgAY] dFE
¢l mesenteric lymph % et 4F Al5e) IgE A s AESNE
o 1 Ay}, B E—rgg% 1,000 pg/miol A, e WeeFEE2 10 ug/miet
100 pg/mt, 1000 pg/meoll M, A5 Web&FEES 1,000 pe/moll A FejsiAl &
HAE dodlE FaFAR gE A JAlshs Aol AAHA
FTYYARIAHtumor necrosis factor, TNF)E AUjo]A tAA¥Y g7 =
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