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1. YT UBFERE#EEK (Cycasin) [CXKDEBRMATE

I B (BRERFEFEMEZFERD
SFHR— (BRBAFELIBENR 25 —)

TNV EE LMW T S0 E 4, ERUIFEIC OV CIRFMLENL DB I EHE S F
TOT, IZDEBRO—IHELELTY 7Y D#H, Cycasin®ifZ O BTNV LET,

VTV, 8BS, X THEMO LB DY TTD, ZOEFIIHATIIEEKNEDMHHE
THCFARIKLTEBDE Lt HERBEALERHIL TRV ERWE T, fc— o Iic
FOD S ERMOEE S LTEME-T0HEEVET IS, iz oMK ZamIE, &
BAOFBHETCSVETHS, ARBICEbVDE LcKicldy FyicErH LD T Ex
HoTOELehs, TOHEROTERAK T LV TEBELOBIBEOLNTEIHLY TY,

LTAT, ZDHEBNFV > TZVAITHEhEND T EE, EHh o BEHOF S OS5 2REA
DOFREELTBONE LICODENEETHD, /2, zhxsl#osni-on, FoBEmERE
KERAETTEVET, B, TOERDIBATHEnE WD T EFshishonFzic <,
PHESERERSEA R, BFEATH D EVI L AR >TBONE L, YBRZOMENEDIZE
NTOIHATLI, Ld, #EEhEotris { 2R A Dl L Chichid T8, ik, 20
COHVEBEKEDPERLTCHELVHEEDTHEED - DOTTY, HBrHEERVILEL
TARIT, COMEAE S D) —ELL) TREVMEVH T ET, HHEED CERTHE b5 DB
FICEF LIch I T, £ LTIMBHFICZE DB ZW D TR IBIETEDIZT T ENTEFELT,
ZOMEAREN S LE L b5 FORAHNC ETTEVET (Figo

CYCASIN

CH3—I§=N-CH2-O-G|ucose
O

Fig. 1 Chemical structure of Cycasin.

Z DOREIE T R BT — K i glucoseS & - T, T HicCHs N = NOHASEE A D2 T H R
TWAZEARDH kb TTE&EVET,

FNT, IhEY TV DO¥ECycasithit £ LT “Cycasin” & PFEHEKER A NGZ S icb
T,
VFVICEWL OO H D £33, TOEMAEIAF->TEODF L (Fig.2),
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Australia

Japan

Fig. 2 Four kinds of cycad seeds.
Cycas circinalis (Guam), Cycas revoluta (Japan),
Bowenia (Australia) and Dioon (Mexico).

PLOVORESOVBHAE (FRF) OV FYT, VBEFARZVONRSTLEDY 7Y TIE
W, ZDOMWTWBDHBowenia, WHIFA/NSVDIF * ¥ 3 TIRE S N7 Diocond S Bl
BEEOY 7Y TTE0ET,
Cycasinl3ECHEAFE S TT DT, BEFRD F -glucosidase THEA T AN T T 5 W 5 methylazoxy-
methanol (MAM) &EWSFICED %9 (Fig.3),
Cycasin Cﬂa‘t“N'CHz'o"J"‘C“V'

Y B-glucosidase

Methylozoxy- cﬂa-p‘:-N—CHz-C’H

methanol
(MAM) 0 l —HCHO
CH;—N=NH
Azoxymethone fc J
4;1 _HZO
Diazometane CH2N,
SCHy+ N
| RH(DNA.RNA.protein)
RCH3 in vivo

Fig. 3 Metabolism of Cycasin in vivo.

ZNT, glucoseDH RS BAABIRITISVERADL, THLLOLBERDOAKTHE LS T
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Licis %9,

EdEldglucosetINnEg gL, cORRELTIELMIEIMAMERD, TOHE I SIT/NT N
FIEBNTLEVE T, ZOOMAMBMBOETEENTERVE VS, DR OALELYET
CVET,

ZNT, @UDRINHBMAMOE TR ENBNENIZBHIICEZTEBDE LLOTTINE S,
CNEEVFETTHS, 1962Fh 5FhINT A KEFITTS BEBTEVE LT, T 5 TThEHi
WKEDETEOIHFEET LN 0T L,

AHOEFICSH D TI05, 19634FEICT # ) hDLaqueurS AcHD, DV FYDELE T T A
Bt OB HERICHAREH D Z 2LV H T ETEREDR-TNE I BIT, OV FVEEN
SHBEAXICRBETIEVITCENRODLST, TAV I THEDREIUFELOEIBLE
LiP B 65 ERBEC S IWEETT SV ET. 88, V7Y CRET 3 &\ 5 D Cycasin
MERTH A, £HEETNRE COREEYMMAMICHEERSH S L0 LB > TEkcbld
ThhEd,

KELCHRBBERICNT T EERTLE S bDOTTHS, BALE I CRBORRICEEMES
POV T TL 7 - 7c DT A, RBIIENIIMAMMPREZICKBOMKERE % » 711k
LTENDBRBEORRICKEE2DTHAH LFEHINDICEDF Lic, Thid, ZOEBEEDZES
A0 1375 L7c b DA aglyconeE E - TH D 923, T Daglycone Td % methylazoxymethanol
D, BEOFKRTH D EVH LN EDITT, 20T, THTVEFHRLE LK HICES TN
FNSIENTLED bDOTINL, ZOF AN TRERISLDICL VDTT,

Z T s 2B TERE/LLTRNE, 2%V F vy DHFTlHglucosel A L TEELLT
WEDTETMS, TOWMRICT F VEEABEA L Tacetylesteric L TPV FEF &, BELAED
TR TVHDILIE DT THDET,

Ik, EEBREWICHE O E 9 EesteraseD ) = T U Telucose & Tk A FHiE 4 5 MAM
ERBDET, THVINMMOL LTS DacetylesterF D DI DNTd, FADST T 5 THEER W
L),

1964FIRDRE VI LE LT, TDOHHB L HETANVATIDY 7Y TRETE S EDHEE
WKREREEICEDE LT, ZREMEEDL T A ) ATRELEIS>TCSVEST, —4, HEATH
ZRRKREBFTREL0FE LT, BROEFIHO AR OKEE/\BREeA, REOIRES L, 18
P S S S EE I OMA /S, € LT b SoFhMeAl LodkETED Y FYETIC
&%, 50 FD Y TV ORFEACycasinic K 2FBEMOMFLAE L LD EW0H T LK - cbly
TCEVET, Z0HEDOFLVEEFFMEELSHEEBET,

Zhid, e R E KB ETTioneEd, RORKEBEDIHRHICENTHD ET
HoyFyhHEEOIHEBICEE,PDP>TEBNE T, TEE5D 6 4E0 5 5 FRLERIC, RO
BEETHIR L TV R EDBEN S AT > THL{Dicavand b, fing, EEOLDRIEAT
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LED, E0H ChWITHIDO®BICTI I3 b L) REBMENEETCEFODE L, T
BR, 8V FYDEARANDZ IO THILEVITET, ZHVHFEFERRZ S 7 LETHTTIC
PRI OHMonNTE Lich, HATHHEBAFICEZH 0D b0titsdicl ) T, hET
BIEFICREBMBEICE > TEx b TT,

ZHICDEF LT, RHZ BV TIRE>TEBONTTH, A& b, REEREROEERRO
FHELTHITHELE LIS EVH LT, ZOFORBEREDHLFIThrhr->TEDET, LT
TN, EH2b45DETAHY TV DOEHER L FEBEOREFRNIE S Z 5T, B il 5Bl ot
MENHZOTRIEONEND T ETT, TRRIZONARRZLT T, LhdbRELEY TEER
ZLEBVWERELE A, BELVEY FRXXITERDBHERS LILOANAPRDDPT VDT D, %
DEBRMEZ L TEDEPIFELVEFHA, £IVIDET, LONADTH LORED S -
TFCT->TRBYETD, FOEEICIAREL T L ICHESHE LT, EEENICHHS HEH
BRERHONEE NS, BIRERTES LAVEELSB o -TEE L)

EWVDHETAT, KANABRTIIVETINE S, ROMEF N TEROSE T EE
B

FlE EObHONESTIVE L, DO F LTHFMSEicBEOLWIZLET,

T OFM TS WVWE T, Y VR YD A [y & RG] OEEIcy 7Y ORI L % KR
xR e T lEE T LA Eico0T, $ABEALVECEEBRHLTEEET,

BELENERADI BT, WHOBORRIC, & THEHBTTL 2LEBNVETH, BRLELED
TANWZHIFRD, TOFERTHLLEVDITEMHALTETCVE T, T LTEDEPICEETIE
Aflatoxind W\ o7z, TNHRRIDHELLTTEVD I T, HEFBOAREME DL EW
ST EMHOENTEF LIS,

KERIICEY 7Y ORICE TN A BENEA D £ 0 Cycainic & » THIBICESFAEST B 0D
CERZDOMETIHHINTVETIED, <UL EBHATY FVICk B ATORIE DT EE
i, if@m&mic&&uo%D$Lfﬁﬂﬁm&ﬁAmmxﬁﬁ@ﬁ%zcic&Kﬁ@i
To EVIDE, IMELEDBTFTHNE LicLHICy 7Y aADBOIIRT 5 & X FEDIRLE
Uémcw%mi@EKQMén,%@%ﬁ%uﬂ<@ofw5&miﬁéwwmgmﬁb,v%
V3 RRICHBEW DO IR VEETYE LT > ThE T,

ZD—HTITYyRY L [BEEFER] ©, cnx bz coy 7y o RHH
BESSEATRELSE5L, DEDBFOSHTEELY FYBTFHAFHIATOES L E
VS EETRINICRS C DB EMETT D)

TETHh S, TORETRAICZDRMEN B ENTVENEINEVD TEBRICHHD, &5
OEDRBAFER KD 5 VE R THBICITONIEES VBB TE DAL & —EIcBH
=HIGHIC, bLY TYETEARET S L) SRS EbaNEITIE, ZOBYICHREEY
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BPE->TORONEIDICEBEL TV XV EVWIERTED HF b T,

ZUTRARICA->TOEE T,

INREAEDBFEE —MEE L I, CHEBEROERU4SS ICHEBEHOFH BRBERLBEL
Kl >tcy 7V BEDOBEMSEKKICE > T0E LT, TOIBRSIZW 0N, BRERZND
LEIFEC SV EHINTOES,

$V TV RERORFHDOEMDECAHICbHD CORICRZER & LTonbis LREEIC,
CNBIFEMEE L ThEDELNIIEALD EBVET,

VTYDREIBBRE, V—T e s A BEDADTFYNCEDLNI DT EECOBREETERELT
DORHAERDISVEETT . 7oy 4SED 1 H24H O 8 BiRTONHKF L T, BEKBHADIFA
EEOEN MDD, MAETIOEROREDO &% 7R L0 HDEZE ST, Fhicid
DY TVERME LIKEEES, TOWE S =FMic-7c [FY 3] 2l EEEA
NRIEVE, B TEAR M2 EVHIGRIRELENES T, TEMD, TL—HTE, 250
HIRKMILERTY Ty EbNTVWE LD TY,

Case
Age (yrs) 48 12 16 8 19 49
Sex F M M M M M
Latent period (hrs) 10 14 14 17 26 23
Survival time after
the appearance of 25 17 12 32 39 alive
clinical symptomes
(hrs)
Headache o+ + + + + +
a Coma =+ = + — = S
é Cramp + + - + - -
g: Abdominal pain +- + + o+ = +
o
= Vomiting + + + + + +
; Jaundice = = = = = =+
S Hepatomegaly + -+ 2t + - +
Anuria = = & s -+ +

Table 1 Cycasin intoxication cases by eating cycad albumen in Okinawa
Prefecture in Jpapn (December 13-16th, 1965. from Okinawa Times)g ).

ANETD Y 7 v hsEfEE31E, ShEEL2E- R0 cHEREEELY, v VvETEZER
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ETRNEBAKER BT ETRNDEEMICIOANABRESHZ LD LIELADL>TVD
T, LOEBTRER SLECRALERE B0 5 5 & bOITEHH T E T (Table))®)
ERBEFTH2 Lo, RHETH S EODOHLEERK, Thd SEHARBICOOTIIIFES, 72
NALBICEEINE CED S S LBEBEELLBEVES, 2hhs, HERHIVWVEIHETHS
EWVHDE, FIESLREVTTINRBLAERRTC T TOMMMSEL, ThsDEREH I LIFTICE
ATLE il EBuEd, HidCycasint WHDRFTEEE LTARUIREN TV FIC
ZTONBEDOHEORACAHRBERLTLOTTIE S, RRAOBACIEOAEBLVERbH -0 L
W5 —FITT,

ZD&HIT, CycasinDFEMIEL HOHONTWIDTT A, REHIZLLKTHLNTH M-
oo UL, IXFEE/NMREEDTELICOH D F L7k HIiC1968% Laqueurit & » TENAHSHEA
i,

L»b ZDEERIC DWW TidLaqueurid F » oK B AREDM S, 2 DHREKEEL, ABOBEIC
RHEFUAREES S 7 LBICEL, HZLDF » T0BEBZEDY FYDEEZRANTVBED
HCdE, SFREDHDFEL, MARKU DI T, MBRBDILDDOEREB W >bF TS,
LAY TYDREBBICER TG LIcE A, FiENSTES, Thd SBREL
TE5, KBICENTESELEVISHICHERICLEHIRBHERLTRE L, 2O TY FVicid
EABBRBHBEDMOBVAFANTHIE LAY, HODERLD bb - ELIFTD1955F iCER
BRFEORFHTITILY TvOBFhoAMIH, LrdbZoBEXT TRESNL “Cycasin”
LERIB DG ONTENEEINTVE T EEXBEH - eI T, T ORICREBM (ELaqueur
MBRERRL, WHORM LMEREIIBADOER, IMWMEBLUOKBEEECE > THRASNILEVS 2
B, ZDORROERICER L&V BIANISIFERE - 1203 T,

Tumor induction with a single dose of
cycasin given to newborn Fischer rats
subcutaneously (Expt. 1) and to two grou-
ps of weanling Osborne-Mendel rats by
stomach tube (Expts. 2 and 3)

Tumor Experiment number
) — - -————————|Totals
Sites 155)* | 236) | 3G30)
Kidney 34 28 46 108
Liver 21 2 5 28
Small intestine 0 0 2 2
Large intestine 9 15 21 45
Lung 12 2 ‘0 14
Brain &
meninges 5 1 1 7
Miscellaneous 1 4 4 9
Toal &2 | 2 | m |as
* Number in (  indicates effective numb
of rats,

Table 2 Tumors induced by Cycasin
in Laqueur’s report 3.
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CAURIESF, Laqueur 5 D19684EDH X D3 AT (Table2)'",

COEBETI 3B E b BRMESEOHENEFICEVTT D, THOESIERH CHEIENET,
ZRITIEER 1 TR TR S CTFischer7 v b, FEE 2 & 3 T 5 TOshorne-Mendel % &
D7y MTEo72EWVHIENDUENDT, EREBYOIZHEELIEBOEd, ERIYDZiHkE
KON TIE AW, EUHBREATE 5 L0 EERIC, K{DAB%RJ v bEHELET, ZhiT,
FHER DR > THBRDOEVWE I FLHAATELZ LV EDbh->TVET, T THENER
CCEDEELTRIEAD EINTVET, VI VEFOEMI S IE/IMMEESE-TT o
FLED, 77 bBEDY TYEBERBEDY 7Y ETRIEDPKEX ZTIH D THL 20EH RS
DENDHD F 4 (Table3 ),

Cycas revoluta * Cycas circinalis *
(Amami Island in Japan) (Guam)
Moisture 41.71 % 48.43 %
Cycasin 0.381 1.270
Neocycasin A 0.053 0.021
Neocycasin B 0.009 0.073
Macrozamin + 0.031

* Note: All of the cycad seeds were autoclaved before chemical analyses

for inactivating naturally occurring £ -glucosidase.

(analyzed by Nacanama) =

Table 3 Composition of Azoxyglycosides in cycad seeds.

CycasinDBERTE, 77 LBEDbORIRBEOK S EHETE s RADEMALLbOR
BWEREBEDY 77 H SR #E S 7 Cycasinz i - 72D T H, Z2DOEHFERITHN0.3% L »
72<, Lo b HREERE0. 1T RE TOMITMEEICCRBREB LT LihEnd T &bB
bYW b EEn i’d’mo Z D CycasinDSFEHEME: A R4 7o icidglucoseM T TN 5 T &3
WETEH, ZIFBNME DD f —glucosidaseDffi X2 0D 4, T35, Cycasinic
X BRIEFERIIE TS, 5 0EBERAEHACOEETERS L THBRMEORS A< T
B —glucosidase i) & FH Ao L7cD3> TCycasinBZFDF F O TRPMICTTWL 121G T,
B#HOREHESLRLERA. LL, Table2itd 5N 3 L5 iCnew born® 7 v b T & F
AT B —glucosidaseZHi» TWWE T, TTH S, new bornDEWYICE M5 ERA L4 &,
O REEeREEEZRLTEVDEd, TDXHiT, Cycasin® D b DNEEFEYE TR
T, /IMWREAEDBFED L 5 iCmethylazoxymethanol (MAM) A3% @%ﬁ%ﬁ?@'bﬁ’@‘iwl
Lichi> T Db Eic & 2 FEER T, CycasinZF Db DD IT oW~ AT/ & B
EpFE T, ALFERICEEMAMAH > TEEBRBTE b T, MAMALZE/LSE T

MAM-acetatelc X 2 EE &nisDiTbNTED 9,
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CNECycainBZ DFFT CEBEIEH T A EMIC, DEDORMRAKELAE - TREMEARTC
EDIERRICTS » KR T DS, BAAREDTA T4 T2EHBLOEIALEDITT- HEE TS

(Fig.0) ™,

. The external colostomy given to animals. The large intes-
tine was divided into proximal, median and distal portions,
each portion being of almost the same length, and cut at the
midpoint between the proximal and median portions (left). The
proximal end was opened as artificial anus (B) and another
end was made as fistula (A) opening in the abdominal wall
(right).

Fig. 4 Colostomic method in rats 14)

CHNRBRED EiT#EER % 2 OILPHIOKRIGETUM L4, = L TIEEBEIC, TDBEAEWSH 2DO0D
FOMESCNET, TITND, BRNICAVMRERSLO/NEEEE->T, HTREBETHhh->TW
SETUNE, COBOROEML SHEACHEDENE T, ALWVWH DR, CCTHOLTZED—
FHRALFHIC 2728 > TOE T, 7 LT OREITHERS & TIT#IE OH 4 ic Cycasind i #14 E A L
£
Z DEERTAIE Dmedian &distal, 2F O #ETHEE & TT4EE O 2 OREEIL 72 L A>T Cycasin
DHEHESN TS HOITTINE D, ZhR0 - HABNS N TR INTHRITIIDL OB, o
D EITREB T 6 B8, 1B S/NMEDOIHAIC BEATE T E T (Tabled ),
Cycasin? 0 & DOBAT BT 4B & FAITDOC EhisbiD W1 5 & BT T,
05, TNR=HEER, HOT I EHOREYE (74 F 044 K, Ptaquiloside) @
DT LIt DFEE SNICRE BAed GERK ERUD 0REE-72EBRTTH, FEU
CycasinFéfii b, BOBEEDATITH L L NENOHEEHSBHS &0 T EERLTOEST D,
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Intestinal tumors of Sprague-Dawley rats induced by rectal infusion
of cycad extract after colostomy.

Estimated No. of No. of Intestinal tumors Toti
Sex 'c';‘:a":in"f effect. tumor })‘eodenum Large intestine no. of
i i ; ejunum
(mg/kg) S . lleum Proximal Median Distal tumors
f. 49.8x12 6 0 3 1 0 4
m. 49.8x12 12 4 1 3 3 0 7
Total 18 7 1 6 4 0 11

)

Table 4 Intestinal tumors in colostomic rats'?

W bnew bornadultOMAEM > THWE T, 7 v PDEFEAEnew born?d & FFICIEH I &
(TEB, HEFER, o oEILE T, & AMadultic?sh £ 4 LFBOIEL KRB ICIESE
KL TE D, LB CIPIBIC/I K SATEES, TS, CALENLRY -2l i
HiITE, b=y REDLDEMUT, FiIC L TEE T, new bornDIFEH E, T b Sadultd
BE, BEBEICBZECTTLREVIAD B s - E7 TR EBA-TL B, PRV ZFDENFIOD
BHEDE-> T aBHRPC, ZoOMMORTOEEL TEET,

ZNT, 7 v MTOWTOFFEICS E L F 9 & Osborne-Mendel % & % W i3 7 Dthd ZkE D % X
IEERITHE D EREUDPE > TLBE8HDE T,

ENDOo b —DORUB I LIARKAES EORBRFREVSDOMNH D T, MbMLELETICIK
fHEHELTWAKEDT, EREBVICARBEOEENTTEET, TTLOoRBAICK 35 ERE
THEEXE, COFRREBENYURUNBOLTTL B EVHAMEERELH D 4,

LLTRIA FITRT LI, BoRLERERDR X (ACLR) &, zahrolfind b i
Buox X3 (Long-Evans®) &, o2 OEAWA X ID3BHRE L RELEL VT T,
CD3RFICODOWTHARREEESE DFEA Wi L% 9 &% DSprague-Dawley & FF TN 5 W0
X LEIBHTE B, —FMLEABLTOREYT, HTRIL8BICHBmIRET 50, &
CHWIDACLROBR N A X I BN TERAEADHAREES N TS0, HOFEICEZDOED
ICE A, Dinterstitial cell tumor (Leidig cell tumor) AT X 517)0 HE DA S O Long-
Evansi3 BRAREAE DDV RKTT, SEDERTE, 250 HH D IREIFF % D Sprague-
Dawley (SD) %2#A TEERAEL* L1,

RICHFRBIE S DR D 1D O EBEFRBRA LR L LET (Fig. b )o
KBRIT V=T RI3DEAPNTOETD, WIFNGEROHOEMZER L& Lic, 5 1BHIFRE
MEAREKICRA L TB > 7 4 mg/ kg EHEBAEESDER TS (11 v brdKicCycasin
Z0mgL AL THY, *#XIBBALVICOVEHDYOREDI Y-+~ FDKEKRL), TOERIT
FEFICROIARLE» D, —ILHich OMBIREAEY L9 &Cycasinid D7 WEIYT0.3g kg lhk
B, mei32.8g  kglKET L, TIhS, EZIF7 v b 1IEDEES0gTT & Cycasinfd &
HEIF1. gL 0D KO BRLEHSBRICTKED 9, V7Y DEFICTIICycasinSH T 00.3% L o
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4 6 9 12 15 '8 (Months)
CYCASIN o
4 mg/kgBW. M T o
EVERY pay [@O Mommory Tumor & O *00 0 oe
on ]
a8 o a ]
CYCASIN e e _oe o0 o
® @00 O O® O0O00000 OO O 00O Hepatic Lesion
50 mg/kgB.W. AAA
12 TIMES AAAAAAAAA AAA A
AAA AAAAAAAA AAA AAA Intestinal Tumor
A AAA AAAAMAAAA A AL AA
: | ] -1-1-1-H.] [
Kidney 'm’ pg gooONCEm ™8 ©O O 2 ®
CYCASIN 000 00000 (&)
250 mg/kgBW. o [e]e) 02‘02222220‘ O 00 00
ONCE ONLY AAAAAAAA AAA
AA AAA AAAAAL A AAA
Z E é 12 5 |'3 (Months)
Mammary Gland Kidney Liver Intestine
@ Cancer B Adenocarcinoma o Tumor A Intestinal Concer
¢ Fibroodenoma B Nephroblastoma 8 gW"hOlll
ys

Fig. 5 Incidence of tumors after various dose administration of Cycasin.

BENTELT, EBEOMEBRN0.1T8TLLHDERA, 2O—HT, RADPELS B#HYE
ERTI0gHAL CRALFERA L F I L, mgfi TRDERTE 2{LESFFO/IMASELEICIZEB LRE
DotcbBoTnEd, F2 70— 71350mg kelhE 4120, i3 ZBlic—ERE5 TREIZ
600mg kgFXEICL D F 9, MED I/ V— 7%, 250mg kgBEAE L FE 1 F7—RIIZHHEE L E L
INFRFITXTEORE T B> 1cERTY,

SD%ZD 7 v riCCycasin% %5 L1I5AIK, 4mg/ kgihEA DD £ 94 &Fig. 5 iCEFRTRL
72k, TRINXTRBEIVAFEADNABREESHFRLTCEE T, TNICENTEESEY,
FROBEESOTHLEBOTTEE T,

2%, PROEGZS TIHAREES L {EESE, ZOHELHFTRPEEVH DM, o
BREELOHEETHD $3. Zhh o, 50mg kg E TR =M TR L -EILEEESS VHET
RELTEET, $hozhd, FRICANOHBESE L0 ET, 250mg kglhE4A—EIRS
LETLHLEBBE G TTEE 0, 50mg keFEICH~NE L, ¢+ LD HVTE, 2hp b
D250mg kg BB DNENIHFBOERE L RO LTI TH, CHR3EROb DL IIE->T, BK
K (cyst) D/EMBITOANAGVEETHTEE T,

DEDERTIICycasinOFEU A REL(TRE LD, dmeg/ kelFEOHIZIH T VESBIIH D
FHAD, 250mg/ kgEEIED T EHRBEBHICTLVANASL, LDso 2% 0 b 215 8icskt
LTHELZOHIDTEATLE DTHERH28Img kghETTH S, CORBEHRSLETE, 22X 3
BB DITEERZG E T, FHRETOIABEINT L, TNTHEIE > X L icERln
EEORENSOND ENVHIDIF T, £0h 550mg kglhE 4 125 TR 30D & I3KREITEN
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BHEOLNET,

INSDERDS, D2 ODHRTEEAITHE -1 5EDIIETHDT, 10mg kglkdE, 0F
D100mg# 1 ) v M VvORKEKIC & LIRS & VS ERICE - bl T,

EEBREYE L CRAERKE, 21IHE VT T E CRERLERE, 508 T L0 WETER]§E
IEFICA > TELRBA X I LD E T, THVIFEFEEED TI0mg ' kghEDEBRE BT 1L
WE L7z (Tableb )o

HEPATOMA
AGE gpy EFFECTIVE = OTHER
NUMBER LATENT PERIOD? METASTATC
(DAYS) NUMBER ' roats /@ “(RANGE),DAYS LUNG CANCER T UMORS

CHOL ANGIOADENOMA |

3359 2 86.35 b KIDNEY CANCER 3
F 17 14 824 (167— 487) 5 NEPHROBLASTOMA 5
INTESTNAL TUMOR |
2' CHOL ANGIOADENOMA |
. KIDNEY CANCER 2
M 16 14 875 310.1 £ 86.7 4% NEPHROBLASTOMA 3
(203—438) INTESTNAL TUMOR |
LUNG ADENOMA 1
CHOLANGIOADENOMA 2
* KIDNEY CANCER 3
F 20 18 90.0 4l0.2 2 78.5 6 INTESTNAL TUMOR |
. (2861 —886) MALIGNANT LY.€) |
EAR DUCT CANCER |
412.3282.0 CHOLANGIOADENOMA |

M 20 18 90.0 7
(200 —666) NEPHROBLASTOMA |

9)Mean * Standard Deviation of the Mean

b) Disseminated Abdominal Cancer with Lung Metastasis in One Case
©)MALIGNANT LYMPHOMA OF THYMUS

Table 5 Hepatoma induced by Cycasin in different age of rats .

ERIT, FEOESSIEFICERICHEE L L, £ OFBESOMBDHOREICBE L TTYT
B, tEZE, FFlEhL S TTL AFMIEE &, 20h 5k EEEDOKRD 0 O FE 5 AIEDRHK
DBHDET, TN DEINCIIIEEBRICE 2MEORIESSHELL > TEE T, SHIOHFESEE
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Fig. 6 Observed days of hepatoma induced by Cycasin.
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Fig. 7 Macroscopic figure of hapatoma.

Fig. 8 Histology of well differerntiated
type of hepatoma (H&E x80),

Fig. 9 Electronmicroscopic findings of well

differentiated type of hepatoma. ” a
Abundunt organelle including well Fig. 10 Histology of adenomatous pattern

developed Goldgi aparrates. of hepatoma (H&E x80).

Fig. 12 Electronmicroscopic  figure of

intestinal metaplasia of hepatoma

Fig. 11 Intestinal metaplasia of hepa- Egll. Microvilli in the _lumen,

ile ductless with tight junction

toma cell (H&E x80). adjusted hepatoma cell and mucous
production.
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Fig. 13 Concentric whole indicative toxic
changes.

Fig. 14  Large tumor cell with clear
cytoplasm and small nucleus con-
taining PAS positive granules

(H&E x100).

-

Fig. 15 Hepatocellular carcinoma with Fig. 16 Electronmicroscopic findings of
carcinomatous pattern ( H&E sarcomatous cell with abundunt
x200). mitochondria and peroxisome.

Fig. 17 Poorly differentiated type of Fig. 18 Other case of pooly different-
hepatoma (H&E x80). " 1ated type of hepatoma. Multinucleic
giant cell (H&E x200).
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Fig. 19 Rare case of pooly differenti- Fig. 20 Tumor cell nest and hemorrhage
ated type of heptoma (H&E x100). (H&E x100).

Fig. 21 Granularity of liver surface. Fig. 22 Microscopic findings of the same
case of Fig.21. Adenoma of bile
duct and no liver cirrhotic changes
(H&E x100).

Fig. 23 Microscopical findings of liver
cirrhosis. Only one case of fibrosis
and psoudolobular formation in this
experiment (H&E x100).
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Abstract

Although the seeds of cycad plants have been used as a food in southern areas in
Japan, people have known that it was toxic without adequate removal of the toxin.
The toxin in Japanese Cycas revoluta Thunb. was isolated and the structure of the
toxin was elucidated as Cycasin, methylazoxymethyl - 4 - D-glucoside, by Nishida,
Kobayashi and Nagahama in 19552.)

Laqueur et al. (1963) found that the cycad seeds in Guam had carcinogenic ac-
tions in experimental animals through his studies about persumed relationship between
ingestion of cycad seeds and neurogenic disorders in men and cattle.

The results of many studies indicated that the toxicity and the carcinogenicity
of Cycasin were revealed after the enzymatic hydrolysis of Cycasin to the aglycon
(Methylazoxymethanol) and that this conversion was brought about in vivo by the
action of p -glucosidase, most likely of intestinal bacterial origin.

Studies about carcinogenic action of Cycasin and morphological studies on hepatic
cancer were carried out in two age-groups of Sprague-Dawley strain rats induced
given 10mg kg body weight of Cycasin in drinking water through experimental periods.

Fourteen cases each of hepatic cancer were observed in both sexes (17 females and
16 males) in 21-day-old group of animals between 167 and 487 experimental days in
female rats, and between 203 and 438 in male rats. In 50-day-old (20 rats each in
both sexes), 18 each of hepatic cancer were observed between 251 and 556 in female
rats, and between 280 and 556 in male rats.

Macroscopic findings of hepatic tumors were graysh-white nodules with focal hemor-

rhagic lesions. Macroscopically, most of hapatoma were composed of well differen-
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tiated type of hepatocellular carcinoma with trabecular pattern of the tumor cells.
And clear cell type of adenocarcinoma, intestinal metalasia type of cancer and pleo-
morphic cell carcinoma were also observed, but these types of cancer were rare cases.
Some cases had sarcomatous pattern of tumor growth. Only one case had liver cirrho-
tic changes with well differentiated type of hepatoma.

Electronmicroscopic findings of tumor cell, such as peroxsomes, tight junctions
and bile ductlesses between the tumor cells, suggested that most of the tumor were

hepatic cell origin.





