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Abstract : In order to know the toxic effect and carcinogenic activity in rats and mice
fed with juice of Korean native Petasites japonicus Maxim of its pellet(4% or 8%) which were
dried, milled and mixed with basal diet, the investigations were carried out by macroscopy
and histopathology.

Macroscopically, although remarkable changes were not observed in the liver of mice,
there were slight to moderate swelling of rat livers in the whole groups at 12 to 14 weeks
after feeding and milky spots in rats fed with its juice and 8% pelleted Petasites japonicus
Maxim diet and a normal diet for 1 week alternatively for 14 weeks.

Moreover, moderate to severe swelling and milk spots were recognized in livers of all rats
fed with its juice and 8% pellet or 8% pelleted Petasites japonicus Maxim for 16 weeks. But,
in cases of rats fed with its juice and 4% pellet or 4% pelleted Petasites japonicus Maxim,
only swelling of livers was recognized moderately or severely.

Histopathologically, major lesions were found in livers of both rats and mice. There were
congestion, hemorrhage, fatty change, focal necrosis, megalocytosis and hyperplasia of en-

dothelial cell in livers of mice and rats, the additional lesions such as proliferation of bile
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duct and nodular regeneration with diffuse regenerating cells were seen in livers of rats. In

addition, prencoplastic lesions, the areas of milky spots macroscopically, were observed in liv-

ers of rats fed with Petasites japonicus Maxim for 14 to 16 weeks. In a few cases, hae-

mangioendothelial sarcoma in livers was detected in rats fed with Petasites japonicus Maxim

for 16 weeks.

Petasites japonicus maxim growing naturally in Korea seem to exhibit toxic effect espe-

cially in liver and it contained a causative agent of primary liver tumors.

Key words : Petasites japonicus Maxim, macroscopy, histopathology, rat liver, hyperplasia,

preneoplastic lesion.
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X% Crotalaria fulva Q€] A4 & o] 55
Fol dErithn waE o T,

SAEHo B ME Seneciod;, Crotalariady 71 3
Heliotropium% ¢ 2 &4 thF@ F57 9 alkaloid7}
F2 5915, o] alkaloidE-2 7HEA & 7} & pyrroli-
zidine? o] &gk Zlo] HIHAHN. olg FHELS
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tidine, scleratine, senecionine, senecine ¥ seneciophy-
line So] ¢A 1, Heliotropium?; ) A= heliotri-
ne#} lasiocarpine 18] 1L Crotalaria% o)) 4]+ monocrot-
aline S0 ®ng v QT 8 o] 5 alkaloidel &}
%528 Schoental 572 AYPF &AM, 1231 Da
vidson $2& A, mouse, rat, hamster @ 95 0] S0l A}
Zz} AT APEEAME pymolizidine al-
kaloid9] #4717t FoAlY F547 9o TPLH
JH5A o] g vl 9 oy pyrrolizine alkaloid2| 7]
43¢ Fod o3 FFRAd dF 9Be IAE
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BASE  N:GP(s) mouse 3F% 305F, 55%
mouse 205%} Spraque-Dawley rat 3F# 505,
57 rat 3758 247 A8 I3 1z
mouse®} rat= FFARHH Y HAFFEHNA
APERIAFQ RS BEEol 2 2HE ZZ po-
lycarbonate cageE A}&3l A& T

22 FAEA Y A A A%
718 AAstA Aol Faon, HEFE9
7z B9 FY T AZAA rat AED
FAR(AMFADS Z TS D94t 4% B
8%7t B g A2{T LPAISE AHAHA
sich.

AEUY :

Mouse A¥Z

Mouseo] M= H S
of 27479 22
3ot

AH1TE : 358 mouse 14579 553 % mouse 9FE
A8MAY 2H AH9FY g HA dPEs
9ol 187717 #2355 tH(Text-Fig 1, G1).

A2 35% mouse 559 55F% mouse 259
w9 FHE F935ln 3F4A HE = phenobarbital so-
dium(th A A 2 : PB)E 0.05% 522 HYF A H7}
o) A A A HEFRLY 263U7HA
A& o2 B33 tHText-Fig 1, G2).

F93E 27129 AETT o
o2 o} B3 o] 43

o]
e F

HEZ © AP TS dzTd dade 9ny
AEYG ST APFEIA FHHUL(Text-
Fig 1, G1 Conrtol), X247 2T &= 355 &
El& PBE 0.05% F=2 59 A7teto S8t
(Text-Fig 1, G2 Control).

Rat 48T

Rate Z+eg 10~-17548 02 34 % 6/12L F
H9 g FA3tE ST AETH VLY dETL
2 ro] Hzel dig AEAA F 4FFE T
L FALT H5Q S FEEAT F AAA Wt
E a8 946 12F, 1453 383 165 42 2
At

AYI1Z : 3599 rat 959 5589 rat 75E
Zt AGAANY BH Az 9 8% FHrAtE S dY
AIRE 15U Wdol FostdA piYFde 4
FAAA S, 48N F 3FH FEHE PBS 0.
05% FL2 viiF ol Friste AfA4A AT
(Text-Fig 2, G1).

AY22  3FHY rat 659 5FHY rat 5FE 4
Z dzHY 8% FRAtss dunPMEE 1594
Hzol Fodta 374 REHE g5 0.05%% T2
PBE #7138t 24844 7A &% thText-Fig 2, G2).

AY3IT  3FHY rat 959 55H Y rat 4FE A
Zo19 4% FRAES AFESE FA A 4A
&1 354 FEE Fdd PBE 0.05% w22 I
shate) g3 8} oh(Text-Fig 2, G3).

AT 1 35 rat 859 55 rat 958 A&
9 4% FHALE TS 438t 3FA FEHE $50 0.
05% s T2 PBE H718te] &8 vHText-Fig 2, G4).

A#5F © 3F% rat 859 5F% rat 578 Uwtn
YA gt HAGFYLE FostdA 3F4 LEE o
AE e PBE 0.05% T2 Hslsled FARAS
(Text-Fig 2, G5).
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0.05% 52 #H7lstd F934 HText-Fig 2, Con-
trol).
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U Bouin®le] TR F F FAH $iel me st
2 EsT HEGAS ANste] gshan 3
o2 BAHAT AN BEE WY F

H, —i‘r%ﬂﬂr AzHS 8% FHAESG YA
2E 13974 WPl FAW AlAPT 35
H3} 5799 1504 22t F94 o) B
Ut ¢ A9F] F 1650l rare) BAY

A g FFE WA L2 FFol YN
o, FAst A2019) 8% FAAIZE FAE ALY
79 357 179 578 25 2 wgel &
2 o ARg FAE ASAYT 379 1504 22
94 BEe BRY 5 A

A&A e Student t-testE A A3l §9A4
< AF3A

KOHE A7 1 B A%l $% moused] F X HaZIYH A oS FAW ANYE
e AR E SAHOR BEE U FRR L 9 moused| HE FA F 1155 12 1 raro) M
AL ABHA FRAT rard] AN E PAF 7 WA 9FAG] WM FEWUD APzl

F 12F9) gz v& dAFTANA

o 235 31 th(Fig 1).
o mlobg FRE BRY 4+ ANT, 14T

19 FAF 12F A6 AU TN AT @2

AgaoA 439 FE5EL T3] AAFHAL A A7} A% ddM AZHRXT FY ALY A
0 41(2) 64(1) 74(3) 8I(5) 95(1) 138(2) 139(2) 167(4)  169(1) 187(2)
L | | | | [ | | I | | Day

o1 [

Control

138(2) 155(3) 263(2)
| | | | Days

G2

Control

: Basal diet and water.
: Juice of Petasites japonicis Maxim.

: Juice of Petasites japonicus Maxim containing
0.05% phenobarbital sodium.

: Water containing 0.05% phenobarbital sodium.
: Number of mouse (3 wecks old) killed.
( ] : Number of mouse (5 weeks old) killed.

Text-Fig 1. Schematic representation of experimental regimens in mice.
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B : Basal diet.

|| : Diet containing 8% Petasites japonicus Maxim.

I:] : Diet containing 4% Petasites japonicus Maxim.

® : Juice of Petasites japonicus Maxim containing 0.05% phenobarbital sodium.

O  : Juice of Petasites japonicus Maxim.

A : Water containing 0.05% phenbarbital sodium.,

PH : Pardal hepatectomy.

Text-Fig 2. Schematic representation of experimental regimens in rats.

A7} BEEEE AR QAT S0 FFHLE FHIA
th. 182 7H) BREHAE AR ratd] FAAME
A} 7HA £ BT 3-48) A% 2 megalocyte7} mouse?]
AR O FEEHALH o] & megalocyte
o] An chromatino] F %5} rH(Fig 2). £¢ 4 ¢
A4 Ay RYIAAEY AT FA(Fig
3)3 9 a9 ZA(Fig 2)0) #EHUSG. T HHFY

L F4% AP TY 3578 moused 14FF 3F9
A b Aute] 23 F2A DAY R AR
F Aol A1 = Ach(Fig 5).

o] Fo F 1455 o) & rard] AQFFoIA Hre|
0 Ao AfotAEe SA o3 F9 42
AX} AA FRE 244 A4 P T 23R
or 49 megalocytes} A4 AL E 0] EX A
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Table 1. Hepatic carcinogenesis in rats administrated with Petasites japonicus Maxim

Times after

Tumor incidence

L Age
adn(nvxv'litl:sa;xon (weeks) Group
1 2 3 4 5 6

12 3 0/5 0/1 0/3 0/1 0/2 0/2
5 0/1 0/1 0/1 0/2 0/1 6/1
14 3 1/2* 0/3 0/4 0/4 0/3 0,4
5 1/2* 0/1 0/1 0/3 0/2 0,2
) 3 1/2* 1/2%* 0/2 0/3 1/3* 0/4
6 5 2/4* 1/3%* 0/2 0/4 0/2 0,/4
Total 3 2/8 1/6 0/9 0/8 1/8 0/10
5 3/7 1/5° 0/4 0/9 0/5 0/7

* : Preneoplastic lesions

** . Haemangioendothelial sarcoma
a : Significantly different from group 6 at p<0.04
b : Significantly different from group 6 at p<0.03

Group 1 : Juice and diet containing 8% dried Petasites japonicus Maxira for 1 week and a normal diet for 1 weck alternatively.
Group 2 : Diet containing 8% dried Petasites japonicus Maxim for 1 week and a normal diet for 1 week alternatively.
Group 3 : Juice and diet containing 4% dried Petasites japonicus Maxim.

Group 5 : Only juice.
Group 6 : Control

% Megalocytosis, proliferation of bile duct and hyperplasia of hepatic endothelial cells were detected in all the groups, but tumor-

like lesions were not seen in mice.

At a8z ARG E EAY Fae T4
% hematinG E49 2@ 37 FAYAARY F
Aol BA1(Fig 6), FA3 Az 9 8% AR
Gt n A8 E 157G Aol F9F rat A1 E
T 37 5FH Y 4 174 AgyEez T
FEE Wart #FHYrKTable 1, Fig 7). o] W&
o e Be AN NAES] FHIALH A
Ao FXE FH3E % dlear cell fod 2 L ERGT

g g ¥ 163 A& ratd] AAYFAA 1259
1459 Aol s Brt oL APE 2AEUL, F
dz Az 8% FHAIES dNTPAEE 15D
7 wdol FAd rat ALY EY 35 1579 55
2% 223 o9le FYTE 9 ASEELY
3579 rat 170l 742 Ao AlgHE ¥
st BEEHA oW, x| 8% FrAtE S dutnEA}
B8 159704 o} FAF rat A2A Y 3FH
3 5F A 2 154 FRNAAEEFo] dEH
ATH(Table 1, Fig 8), SFUIAAEEFE v A E
9 A B AAEREC FHHY AL, BE

F7129 Aole AAHA &3kt

olE M9l FY T Azvl9 FHABRE FoF
35293 5739 rat APFANA FHA B9 L4
E& 71ZAR NS F9% 2 vdtd §95HA
£ 3 TH(p<0.04, p<0.03)(Table 1). o] z2F-& AP At
HAWAHANEEF L FY3} dz0H 4% FHAEE
FA® ratd] ALY A2 4% FHAENE
FAg rare] A4dPT 182 mouse HAPF9 2
FAME BEHA Fkon, AZAY 8% FHARE
152978 Aol Fol gk A, 24P o] AZMY 4%
FHARE AL FAG A3, 4287 H|3te] 22}
327} 533 9] rato] th3td {4 JE FE Y
R ATH(p<0.05, p<0.03). §8 Aoy Hhg
HAEEFo) BAHA G AN E 1387}
e Aot

—
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Senecio% o] &3t Z4F Mg 4 FEFE o
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ATFAE o wuts g ups} o] AN F
287 34 FAh megalocytosisst H#9] F4 o
daE AL 4L & dPdME #2FHUeH
A9 dAd 270U 23 oJE HEY AR
Az Az BF 540 dnta Bad uig go] 2
Aol x x| F4L B8 AZANA TE ABYA
= 5280 2454 1 BF S42§] Yeth
@9 Seneciod o] HEEY T thE A7
B2 A7AEd g8 Fs o] gr* . Cook 579

S jacobaca® F¥ ratd X A-YF B HFYA
M2 Bug o] Campbell 3L jacobined} sene-

ciophylline®] &3 alkaloidg F¢ HellA A AF
%< B ugul gloh. & Harris 522 S longilobus&
gHe AIRE 94U ra]A 4 BEFE Ry
1L, Schoental %% Senecio?: ¢] jacobine, retrorsine 3
isatidine & 2zt FAE raro| A ¢FE AF3 2
% isatidine2 F93% 15 Holadriz nud uf
itk 28} Bull & o]E Seneciod 2] pyrrolizidine
alkaloidel] 9jsjME A AA T AYFFol FEH
2 gro}a 8t e Schoental 5*0] B 13k ofA 7+
FU4e A FAXRE 2 FFe o) Sedmei-
er 575 S vulganis® F ¢ ratd| A F o] TAHA &
& 2uda AFH wgAES ot s o
o] Senecio o 3-8 pyrrolizidine alkaloid®] 7Hoh%
AL ZrekEs A A E L T AEY AdE T
Bt S84 Folst REs] ATAED 929
9 g 1A B3 gon, 287125} akdoide] F,
Zojuryl a2la A g A9 Aol o3 7+
ohibg B: AW Fo2 APdda P’ ¢d
o] $9lo] g QAT+ Hirono 5% o8] A& S35
A1 BN st i AHE ARAA )4
ratd] Fi¥ A 12~1671€4 FEE dIRHAE
£F, AEAF 283 FHAESFE BT 6 Yn
T3 Yamada 5% ¢j 8] vjfjelA F58 alkaloid 4 ¥
9l petasitenineS rato] Fig A3} 10~167] LA FH
YA ELER FAEMFo] LA
a2y B AN E §3dA At e HHY
Fo) £ Az FHARE FAd AAFENH
a2y oS AP FIYD uf 14-16F7 7] AL
A3} PRI EEE S BEE & YA 2 B
AYold Agyae Fd9 AzvY 8% FHArEs

At PAIRE 1FENY Hgel A% 4¥2H F
Avrg Foig APFAAN LAHUR, A= 8% &
FAE TS Hdol FA% AP 2AAME FRRIAAE
§Zo] AHHAT Fh7 Axv Y 4% FRAIRE F
A% AT AxHY 4% FHAETE FA4T 4Y
TAME dAgEod T4 QAR Gt
WIAZY FAoly e AEA AN XY &3
o2 Hol ¢ 7|7t FHA e F4o2 JYPE AL
2 AEHY.

E AN o) 47 71 AAA Y2 diethylnitrosa-
mine(DEN) 5-¢] 38242 webd F8MZ F FF
o] W82 Z7A|7]7] 48] phenobarbital sodiumg %
ojata zhaste] 2Eg 98 2o FRAAE 2%
E RY*EE 4o, £ A e g
EAE 35Edo] ohd WY& Foste F71AHA
dy& S8tk 2 23} Cook T HIE §
jacobacg G502 Fog ra) A FFA HRlo] &
el 717191 8709 A7)k} Svoboda Fol &3
lasiocarpine & £ ratd) M Baud 71E3% 2 7183
1A g FU B 527 sHFY] Fofv)
Eg E A= 84 &L 734 14~1659 ¥
FS WPNDoZA 7|7 AR APOR AT W
& 843 7|7 BEAE & YA ol ARz
Rol FIHAANEHLE g8 Bohzy EFNE
o Wt dFo $8E 5 U RoE ARET
Pyrrolizidine alkaloid® Aoz FA§ ratf A&
AN BHHAEELE 252 28 BLE megalocyte s
o] 283 dlo A& zheto] HAE A B BT H
o2 R rat e B2 A4 IAHEEY £¥Y
37 7+gto] WAHE RoT Y ul QrpTAE B
AYAME AZe Y 8% FHAIEY dWtIPAEE
1347t W zol F98 APF-E megalocyrosis’7}
vl opstn FAIES A e gojen Ax
9 4% FHARE AL FI APl vlE) Az
9] 8% FHALEE A8 ST AP TAM A
e FAEo| xTH v F4 UA F
Jbstact. wets 2 AN FHAEEN A AYH
Blo] YEIYEZ o]E A XSS T4 24 H
4L FA7 e Rz AZHn, U9 A e
Bojgal Ry Fo] 328 A0E Koy ¢o 2
o 278 FAga Algdd.

=
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el AHAA Seltetel A4 YE vele
53] 2ol S4%g0) gom, ALY VAFE 2
AZ % 3E 842 AR,

d £

ol A A3} gl W $(Petasttes japonicus Maxim)
o Zd v Y& AZAA UE IYAIEE F
3l rat®} moused| A 9] FEAA L @A tha] Lo}
27] 98 &t E WelxA o2 fHHY 6t
ohga 22 Adg Ao

Mouse?] 7HgoAE fAH o2 Fig 2748 4
A A FAAT rare] NN E MY FA F 12F
WA 1459 AAFFAA 189 Ax YA FF5=9
ZF3o] AAHAL, 1455 F4F A= 9 8%
SAIEE YUt FALE Y 157G Wl Foigt A
P e T4 o] BALUY. £F v 9Fqo

T 1679 &9 By A2 Y 8% THAl8E §o4F
AYTFAME 2189 159 343 F0 4 dtyo] &
ZE oy, Axm Y 4% FRHAIRE FAT AET
M FFE WA 129 F3%0] AR HATG

W 23284 A0 2 E moused| & 7t e 5
8, AN, @34 AL, megalocytosisst EHU T
AEe] FAl ARHAL, raed] AFAME ol
275 99 23 S8 X A AL AL
244 AR DANT S0 BRHA 13 YT
F 1459} 16T olrare] HFo) A viehd fd8 4uky
AEAY ] FEE $H3 clear cell fode] HEH
220101, 1650 A5 o9 ratd] HelA &
FUIAEEE S ALY F AT

upebA] Sejuetol A S e vHe 58
o EA&E0) slom ¢ AAEFS EANE F
A EAS TR Qe Aoz AgHAT

lo o 2 w8

o

Legends for figures

Fig 1. Hepatic fatty changes in rat fed with juice of Petasites japonicus Maxim. H-E. X 132.

Fig 2. Presence of megalocytes(arrows) in the liver of mouse fed with juice of Petasites japonicus Maxim. B-E. X

132,

Fig 3. Hyperplasia of hepatic endothelial cells in rat fed with diet containing 4% dried Petasites japonicus Maxim and

its juice. H-E. X 132.

Fig 4. Marked proliferation of bile duct in liver of rat fed with diet containing 8% dried Petasites japonicus Maxim

and its juice. H-E. x 132,

Fig 5. Necrosis of hepatic cells and hyperplastic endothelial cells in the liver of rat fed with juice of Petasites japonius

Maxim. H-E. x 132.

Fig 6. Hematin like materials (arrows) and severe hyperplastic endothelial cells are observed in the liver of rat fed

with diet containing 8% dried Petasites japonicus Maxim and its juice. H-E. x 132.

Fig 7. Preneoplastic lesion showing clear cell foci in the liver of rat fed with juice of Petasites japonicus Maxim for 14

weeks. H-E. x 33.

Fig 8. Haemangioendothelial sarcoma in the liver of rat fed with diet containing 8% dried Petasites japonicus Maxim

for 16 weeks. H-E. x 132.
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