agaritine #5425 DNA BEEEZZIT WL T
LRI SNz, agaritme JEEHETO 8-OHIG &
1Z. 24-48 BERER TV oA L, AT A
NPT, FOHRFOS-0HAG B EFH- L, =
v ha— LD 2 {ELL EOEE 9 HE THER L721&,
11 HB T Lz, agaritine REIZE V<A
DNA MEET 5 Z Lo Ens, 2H8Mo
AU ONWTHAATH 5.

¥ 7- . agaritine % 5-C agaritine 2MFHE S 41,
T Y—FUINEAER L, EOEEBNC LY fE
BB LA E QWD RIEEM D E 2 HNIZD T,
FRH MDA fEHHIE Lz, EOfER. R MDA
iZay ba—/LREL agaritine B ERETAEN RO
ot
2-18. TV 7 AOKBIEEEM

FHH AYEN T, Wil T H Y 7 A (Agaricus blazei
Murrill) 11 kg 235 A%/ —AAhH L, Bifg— v
&, 7% —NE KB, BitkeTIVEE
B, 205 H, ZHIE TICEFRRT F/VREIZOWN
T, hosrma<wbs77 14—, HRALCZH
W HIBRER MERRBR O R & SRR IR YRR D 2 1R
BT, TORE, sHEOEY (56 2 TH
BUAY) EHBEL,

B L7 L B O MBRTEMEL, ergosterol (A
REFD B PR E Ol EEE R LT,
3. EFEMETOL K7 UV HEOBHEEE
(Z & HHAHEAIEAT

3-1. CPH-, agaritine-, PH-, MPH-DMEQ-CO

WhkAT LTcBROBI 22 7 n< T T A

CPH. agaritine, PH, MPH D&}t 7~k
X, FnE, 18.0, 23.2, 26.2, 284 min ©
{RFFERCIRIH Sz, e, BRI L T2
W R . HMPH-DMEQ-CO X agaritine-
DMEQ-CO & R UfRReliC IR S i,
3-2. #ET ~UED Ex & Em

CPH. agaritine, PH, MPH 087 ~14k
IROEIEANT bV, 37T Exi 390-394 nm,
Em: 461-464 nm IR ESBES -
Enn, BIEREE LT, Ex 392nm, Em: 462
nm ZEHMA LT,
3-3. I T ~VUERRICIIT HMENRE I LT
N2 5

CPH (B CiE, 37CE Y b 100°CTOIMNE
DFENB TR S, Wi
DIRFEIZBWVTH 60 min OAMBRIZL Y| 1EE
100%BUG T2 2 L ¥ doho 7z, agaritine,
PH., MPH (25 TiZ, 100°CIZtL L 3TCDH 73,
I T ~IALBOEMRE S LT, DA, 40
min DOFJGKHTRISHIR T T Z LB bho
7o
3-4. N T ~VHLRISIZRIT 2 WSCR LU Y
VDR

DMEQ-COCl %M\W\5358., MRS TK
IR BB 7012, WSC (water soluble car-
bodiimide, B4 EDC; 1l-ethyl-3-(3-dimethyl

aminopropyDcarbodiimide) R 'Y ¥ r OIAFT
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TEINT IR EIT D Z & ME, BT,
b PP UEHDENET ARSI D Th
HOFEERSTL A, 42D KT UUED
WTRIZEW T, WSC BEUR Y a2z
TRVNITAN, BUGHSEAT LT,
3-5. PH D&Y 7~ AR O SRS

HIET ASAACEDOREE AR T D20,
H-NMR, BC-NMR # &0 MS (API-3000,
positive, ESI 33X PhotoSpray) D#lE 54T -
7o
5-1) ESI 14 L A5

PH o # % 7 ~N ) {t & (PH-DMEQ)
(MW:354.36) C X . positive & — F T PH
(MW:108. 1) DIM+HIMZATS 5 m/z 109 DA
Fohmtiahiz, BA 4 oM+HMCHEY
% m/z 355 DA X AL, BELEEETLTH,
BEZHEVEDLL DT,

5-2) PhotoSpray &2 £ A5

T ~ bR (MW:354.36) Tid positive &

— T, m/z 108 O M+A AR Sz a8,
m/z 109 OIM+HI (2% 51 A i3 S
Iphote, BA AL OIMAHIA 4D m/iz 356
M A2 D m/lz 354 DFRFEIT/NE L, BEA
ERFEELTSH, HEVRETEDLS o7,
—2%. PH T, positive &— KT m/4z 108 ®
MA A & m/z 109 DIMAHIA A v D536
Hahi, |

3-6. HrERES L ORI TR

CPH. agaritine, PH, MPH {2\ C, Zh
CHRAFZREMRIEDF BT, B TR, CPH,
agaritine, PH, MPH T# €1 422, 45.3, 16.5,
138 fmol Th -7z,

3. THY 7 Aeghex ) agLOT I 7 A
HRERSTOE FT VUAGHREOST
bIBIHDF ) a3 L3 DT Y 7 Ak
i CPH, agaritine, PH, MPH B~
TofER% Table 1 (R Uiz, Agaricus bisporus
FTheb bl v Y 2 /b— A0 agaritine 1% 1.
836 nglg dry T 72, Agaricus blazei Murrill
D agatritine 1% 111.9—731.3 pglg dry Tdh -
Teo A Z O agaritine 1 8.3 pglg dry TH
ole, —H. THY 7 AEREERS 3 WEFo
agaritine &/&. product A T 1,791 pglg dry,
product B T 124.3 pg/g dry. product C T N.D.
Thole, ¥, WATBEKIZINT, CPH,
PH, MPH i3l shizdo 7z,
3-8. agaritine D[ENYHR

agaritine % Agaricus B B 3 L O Agaricus i
A & CITEINLZBRORINES F L iz,
[EUYERIL 93.6—102% & REFTH Y . ERATK
D b Y w7 K DEAT ~IACEIE~ D
BINT L AL RN T,

4. MAFEHRPONE - HESBOZN
4-1 &/ 2P OSRE R 5 CTHE

—RAIC, HETOEBRELFZCTAF LIE
YO RE L OMRBIMEITIEMIC X Y fkx 2R
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HRPEINTWD, F/ 2{TH FI U ALAER
VIALZRT W ER Kb, EE&RIGRN
HWHENE o, &6

BRSO 7 M 13T 2 ETe L WO HED

NS AWAY/AN

%< bolz, EBRTBARMIIOWTYS, &l
THEWV LD ORHE ST D, B
hEFAIZWEONT, VA FTIBWT, &
VoL ) AF A= UTHFET L2 LM
HHEMZENTW e, THI 7 ZARDF ) axe
VABTICEEND I RIVLBERDFI N
JEIFEALTND EOWENH -, =T
VAT RICEEND TN BT VY A
ANV L EBRETHLEMTHDLI L, F
J RIS, ST U LAERERIEAMESEE L
Tr7au~YLtd v A —ERFEET 52 L0
HEan T,

4.2 THY 7 AFFERBLOX / aPO&RE
2

TERFEAE TR Shuz Cd iz oW\, 8.7, 105
mgkg & BVMEORGE B RSN, PbiZoWT
L BB R S 9 K 2 melkg 2580
Tholz,

As [ HRBEChH o208, B Sh7-f{asdh
o (1 mghkg BATF) o 72721 Ge BSmiREICE
Fh OO BRI TR ICP FOEOHTIEREIC
L AHEET 65 mgkg &\ As OFIEMRE O
7z 1CP BRIV TIL, Ge DFELHR

(193.687nm) 75 As DFIAE (193.696 nm)

LB Y T WE +5ZLimbhn
TW5D, TOH, HAMETHELN As DR
WMENE, Ge (2 & 20 P T s his,

VEGIR T, BEEROEE, Culd4—90
mg/kg, Fe ix 15—197mgkg &, Bz IV &
FEETH o, Cu DEDOEWVEEETIE Fe b
VMETIH o728, SRS OR 2+ ERB LT
Ll AERH D EE 2 DI,

Ge [Z2WTiE, HHEFEREMN T 3,300 mg/kg
LEMETHoTh, Wi~ DOFRN D, TIUWET
TV 7 ARFKD Ge Tid7e< \Ge (LEWMETINL
Telo b &l S,

Cr iz >W\WTid, H AR T 9.7 mgkg, D
W, HARILTHTmgkg THY | O
HLUBWVMETH -7, Zn il Tid, B
DA, 7—111 mgkg ThoTz,

X ) EOSHRER T, CLiXT Y 7 2E
LT U ET1 mgkg GEREE) UL ETH T,
As %2 Pb [XRHIRH Sz o 7o, MEEEE DGR
FHAECIER SNz Se LWL, 7o vrwy
22 )b—ATC 3 mgkg B ST,

Cu & Fe OEELLIZOWTIE A 2F /a0
FERSY T Fe 573 Cu & 0 HEVMEE R L2723,
THY 7 AR v a/b— b7 8T, Cu

DFB Fe LV HEVMETH -7, Zn id 41—122

mglkg Tholz, VidlbbOENFr AT
2 mglkg UL B sz,
PEDXHiz, THY 7 AMEREEMIECAE
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FERSTEV R AS 1 2 B ek 2 B (B4 B R OMY
i C) oty LLARL, SENH Lzt
TNEBROILTNEZ b, 28 ARG L
TNz 24THEG L. HHE, HBICiEL T0a
BN OWT CAREEDHTT 5 LS HaE Lz,
T ORER, B C DERFTEEHHIE, 45k v k
(TDE 2 BEMRATHERE TN LD R S,
D CAIREILT7.62—9.99 mg/kg Th -7, Fi-.
BEBALIE, BoLD 10 7y F OB ODHE
(3.82—5.96 mg/kg. ¥ 4.34 mgkg) . BILW
BEay b & UCAIIFRCHER Ui & R
o> 1 ®EOSHHE (6.4 mglkg) 2384 S,
R, PRI ChH B 720, (15D DRSY
ZMZTHRIBELTHD EEZ i,
CAIREED BN - 78R B L 8G C o, #h#
nay EBRRELLEO, BION Fh b S OHR
A DV T LT, R 16 GREEICHIE S
BB LR C o CABREIXENTN 8.7, 105
mghkg ThH-o7-, Fak 17 FEX, 85 B T
CAREEMN 4.8, 3.2mgkg L& oTVVEZ &
b, Cd DIEABARIZ A B X iz, ks
PBRSILTNB A, FHR MY L SALn0
DBWMENTWD Z ENEX b, —F, 3
i CITDWTIL, Pk 17 EELUANCHEA L
DTIEFRL 16 4R L FRICEETh o728, 4F
BERIITWATE o7z, MR E S Phico
W shZ2h o7, ®E M, N, O,
B LEGEE DA LT, AT LA LT b

DTHBHAR, Cd DEFENEN 5L, 56, 66T
bHote, Flo, BMRP DO CAIZND. Thotz,

VAR TIL, MEFE® Cu i 4—90 mglkg.
Fe 13 15—197 mg/kg &, WMLV SFEET
boTh, SEEDFERD Culd 5—66 mglke,
Fe i1 30.4—102 mgkg & RO TH -7,
Cr T2\ Ti, WEEX 9.7 mg/kg <° 5.7 mg/kg
DR H DTS, SFEFEOR SRR T,
EIXN.D. THotz, Zn oW Tik, FEGEIL 7—
111 mg/kg, 44E1% 20—116 mglkg Th -7z,

X ) AFDGYHFERTIL, THY 7 2ED Cd
i 26—7.5 mghkeg (FEREE) THY., RLF
—=H®D Cd 1% 0.7 & 2 mgkg EHRER) Th
27z, As GRITRET) R Pb IRt S
Mole, RATF—=FHhDOS X, 7HY 7 2EHED
S DRI3fEThH o7,

WG 17 FFEX T H Y 7 2F L&D, W Heg B
FOAFNVHg BEGRE LTz, ZOEER,. &1
F—=H A, B TiE #KkEUE 3. 4 mgke (%
REE) “C“Zbofco —h. THIY I 2AEDOK Hg
RN TF— =BT A_RKREBRVMETH Y, 0.1,
0.5 mgkg (WHER) Tholz, 2B, W
DX 7 2TRNTEH, AF/VHg T A B
S iz,

BROAIMERCTFEIL, £ DT ERRE
(ARIFT 5728, Cd DIEDE > 7=t v,
BEBOCETERIHER RO 5 AT o 72, TH

Yo7 2H CTiE SiE£11.8min, Fe X 11.1 min
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W=7 BH 67, CdiZ 11.1 min (2 1-2DK
Elp—7 L L TR SN2, Mn [Z2W T
10.9 min O E—7 Ol 9.4 min {2 H/NE722E—
7 RRBNF, Culd 109, 122, 13.1 min I
3ADE—7 NnAH GBI Zn iE 11.0 & 12.0min |2
= RRLNT, B, THY 7 AREREMD
d45h B ol C Iz oW Thigat Lz e 24, Cd
D — 7 BRED/NEVEINT, I HEFRRR S a=
7TV =35 g Vel

D. B%2

SEDv v 2= BIOTHY 7 28T
O agaritine & BHEEAAER RO, TR T
LRI, —HOWE (TH Y 7 AHOFNE
B TiE. vy Yo b— AEEICEEEE (1500
pg/mL BLE) @ agaritine 288 FATV\D Z & 3E]
Mm&lpotn, TNUNOETIDEZIRE T T
Y 7 2T 02 AT agaritine 75 3.6~261
pg/mLEFh Tz, THY 7 2T To
agaritine Z BT H U 7 ZAEOFERH KLY 72D
WD, THY 7 AMTREREZ I T
B EORBHIES ZIRML TS0
THY 7 AERSERPMRERN VRN
&L BLOZOMTRROBENIED EEZD
no,

LC/MS/MS 1:C m/z 122, 248 % i\ I~ agaritine
ERMN, THY 7 Ax ) afifydhis CauEmnis
VERBHZIRW TS, EEZITTIERICITAD 2

LWTEI, THY 7 A% ) 2l agaritine &

BT, SRENERNTY ) a0 e ZT
., 2,000 pg/g dry & EIREICRHI STz, SRR
BEROY BTz T WY 7 A% ) 2l eid,
—2279 nglg dry MRHI STz b DA B o T,
N.D.~1.28 pg/g dry LIKRETH o7, TH,
¥/ aKROGEEEMINZ & & INTEFET
MREINHEHEBELZLND,

F7-. agaritine 13 80~100°CIEIRALE Cid 1 B
0 bRBIC RSN DM, BB RZEII AN
FRBELZSGEIEL, SHH#ETHLIZEAY
agaritine WfRIN TS TV, TDT Enb,
EBOBROHAS TH D, BT TR, &
VN9 R0 F5 1 agaritine 17372 Y OBFREIRL T
% ATREMEDS IR S AT,

Agaricus BUANOF ) 2 RIZ1T agaritine 134H
B &N e oTz, agaritine 1X, Agaricus JBIZHF
B @ hydrazine (LA & B 2 bz,

agarime |IEEFMHENRE SN TNDER, TH
U A% ) afBTIIERRERRNEENT
WA, BlE, THY 7 AX ) agglfindidid 2,000
ng/e dry & EBEMRHI S, EROBERIZRY
Th, F/ 3B TEHEERE VNS BIZ
BREBLETHDH LEZ BID, F- agaritine D
BHECEL T, EERERESNEL  IEMRE
MERRICE L TSR OMARLETHD Z &
PR E T, & BICPRECBI E X EMER
agaritine % &% hydrazine LW DT FEHIIL,

E DITITERORBEREAT 5 LIEMEDIRE S
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raWsa

¥/ arheREROOITERL LTI, 1T
WL OEER . ICP R/ E SR ICP &Sy
Mt (UEAR) BAVLR TN, —FH., &8
DACFTCRED DT, £ DB % 3B U ToHdrd
LHEE ., HMFRLEANFEREA T4 TH
fiE L7z 51k, 7= & 243F HPLC/ICP-MS 1EMEA &
QA

ATV NFFHIRBIERSER S T0 S

JEHRT, ZHNCRA ICP-ERATE & FV e &
FEWIRARP D ORI LV TSR T D, £

EPRTIE, BIE LU ULAEERS, ML
DIFEFZREIIEER LN SNEN Y Th B,
—J5 . BB k) AU AR A HIR
DF ARRITBNT, NF VT LARENREN &
RSN TEY, £, BORYPFTEENRT
WBEWHIHERH D, ZDONF VT LITONT
X, N=T T E THRILSFT U AERIEED
FHERENON T Y, FBRE,

W DR & LTH /) 2 B8 CAPE
THHEI. BT ERERINIT 22 &N E 2
bbb, LEEnRoT, ¥/ afOfEYE O
HED1 2L LT, AT VULEFDAE - I
B R HIURE! ICP-E R M T—F oM
L. &6IZ, ZRBIIEEFN TV AHEICITEDL
FRRETRDLZLICE Y, ¥ afiEiHET 5
ZENRTEDLEEZLND,

BIEEREIZ IV THEST LT LOMS/MS 154 Fvy

T JRAT F5 1% VN C agaritine SERIS AR 572
7N =Y A F L AFy U BLP= 2k
TN RAAXR % o BfToTAER, agaritine FERKIE
IH ST, agaritine 13 Agaricus JRFFE DSy
THOERIEGEAE LR EARR S,

S DHIZ, R agaritine Z3HTIEADS, EEREMD
B DTSR 0 agaritiine 23472 6 38
TEDEDITRET L. MIEREH O agaritine &
. MIERBIOBR S /30 OB THFETH - T2h8,
PR EERBHI A0 22BN EEAG BT G0%ELT) |
S HITREIBLEEE R b,

agaritine DEWNEIREZ RIS H720i2, TH Y
7 A% KO agaritine £2HER IR 5~ 0 2 % VT L
PADBATE RN N LTz, FORER, T
U & ABoKIHHR S 5~ 7 A (agaritine 3.2
mg/kg) Tl agaritine 13 20 2> CILHJEEE A &
1Y T ORBIAIIIHEEK, 90 HLBRITH s 72
Molz, agaritine FEUER, (agaritine 4.0 or 40.0
mg/keg) FRVWZIBRIZIW T B AR, agaritine
{320 0 CHLAFIRED R & 70 0 OB EHEICTH
&k UTz, agaritine DPINAFHNTRSC/INEZ D &
Zz6Nh5,

Agaritne {ZERFMESHRE SN TOD, TH
U7 2% apiKTIIERFHENRRNE ST
W5, E7c agaritine OFMEICEI LTI, FERM
TRERY 3 < TEREZREEMERIMICBI LTI A% D
WP LB TH D Z LR sz, I bIIHH

TH| &t = IERE/R agaritine % & T ¢ hydrazine /&
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DSHFFLEIRTGE, & DICITERPNEENZERR A kGt
LTREFT D LEMRH H EEZ DN,

WEAERE ORI HER Sz Cd 2T
X, AFLEEHIRES TEBEWV S OBRA LRI,
TERFIAERED, THY 7 AENLEESND
THY 7 AEEARICIE CAd FEP SO SO D
5 ENFHRSN TR, ARIOFERITIZOZ
EEREMTHLDTH Tz,

Cd iz X 25T, BHoRIEDIC L 28RS
WAL 225 & SRT05D, BfhHkD Cd D
FEFEICOWTIL, BE, RALEEARICU A
7 HE AR R AR > TV D L A THD
2. B2 JECFA (2 & 5 PTWICE EMHZ A ]
BB 7 nglkgiweek THY . 2003 D
JECFA ThZ DR 2 2 L RS ST
WA, ZOfEE, AEE 50k &L, RIC1I HH
10 BT & 50 pg O CARIRE 725, 7,
OBAEICRT 25— BEREREIC LD &
HANZL BdHioh Cd &Rk 18 45T 29.3,
14 EEH 26,2, 154X 256 pg (ND=0 & L
B EOMHE) BIRL T EHRESN TN D,

(R S LA — R 2 R 7 0 RIS
BT ENELLND, TDTD, THY 7 AR
PO CdREN, RIS BRI
o TER LS, BEENDLOERE Hb
HTH, PTWL 2 FlE5 Z & BLEEEZ B,
FORbOFERE D Z EREENSD, Sl

Cd BB LR A fR5E LTV B C OfRGE

FOITIRGEERTTHED, £/, Bih B Ok
SEELIE, BPERE HDOETH PTWL 2 Tl
LIRS (CABE 5mgkg LLT) &k
E L, T EOEOREIT W TIEHGICTE
SHRPVHFHTHLEOREDH T,

728, AEl Cd BER RN T mIZ oW T
WO L E BN, IREELT Y 7 A
RSP O CAIZOWTIE, 74 r—7 v 73
ML EZ Bz,

WEERO Zn 120 T, Cd DED &V B
TEAEZ R TENA, BRI bz, Zn
& CdiAfMFE ChlkoHTH Y . {LFHIMEE
DL T D s, PR OS5t F L
FERLIEbLOEEZ b,

X T, CAiZTHI 7 AE, ~A U~
LT UET, 1 mgkg (GRER) BESE
NN, fDF / 2 TIHRVMETH -7,

%< DF /2T Cu £V b Fe OB EVME
Tholzld, THI I ARy ab—bIiRET
HVFrE2EATDHX / 2 TIIHIZ Ca DA
Fe LV bEWMETH -7, LinL, THUF
DA E DEBEIC OV TR, SR OBRMRET
HBo

ek, AHEEOSHTTIEE S Cd, Cr, Cu,
Ge. Se. V. Zn 2122\ Tk, SEERILF R
FEAERIEIZ DV T ORISR LB THHEEZ DI
oo i, AEIEHHEIC AT, %/
WCIX Hg BEDSENLORH 5 Z & ERET -
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WA LTz, Hg 2OV ThOH T2 0ERH 5 &
EBrbiil,

EHEROAHE - U A2 3

T AN F o AAEHEE & L C UV-HPLC JAIC &

. LT A BRE LR TR O T Y F 45
MHEZRESL LT, MESLUTZEIE, THY 7 2H
Zate BB U A 7 Sl AR Ui,
HIEEPE RO ACEMTHI) Fr D~y
A HCoRpNEEE

SRR, agaritine AHHIDWTHRET L, &

3, agaritine #5~ 7 ADIMLH agaritine JEEEDR
W b Rz 25, 8580804 5 o TR fhic
iz, —HBETORNSE 2 bz, Agaritine
DK, 20 45 TARKRIREICEL, 100 0F
TIIHR LT, ZHUZ, agaritine 2MEMWE TH
FVFERLRV=DLEZBND, Fiz, MiPRk
FIREEVE 40 mg/kg #25-C 0.4 pg/ml plasma TH Y |
VU A% 25 g 35 L 1 mg/mouse T, agaritine
i PIT AR 0.8 pg (BfEE% 2ml &5) &
20, 0.08%ThHd,
agaritine40 mg/kg F5-~ 7 A D4 & A S3HT
LR LIz Z A, 2l T AD TS LR
agariine EBE% T HOD, [HERF UENIES
Nz, ZOT EMnb, filfEF agaritine JEEA 2 1ML
P agaritine & &z bl

F7, IR agaritine JRAL 12 KR T 0.146
pg/ml urine “C 24 BFHIR T 0.018 pg/ml urine Th Y |

TNLEDRITITRIE Shigh oo 2 &b,

agaritine | 342 5-4% 24 ReIAPIZIS M BRI S 5
LEZHND,

agaritine FREIIE TN E THE ST,
4[] agaritine B 5~ 7 ARNT, Mg, R
CRIC EB 2 b AR E RH L, #iElco
WTIHAHRALINZ LIz EEZTN5,

B MIFS 28 Y= b RV B ER T,
agaritine DML RBOBR LT, ZOFRTO
BUOGDMTINRODRIREMED IR Sz, 2 E Tl
HEENTND LI, y-glutamyltransferase (y-GT)
(CEDITNE L BROWGEEROE S & 25 2 & A8
KIETHDFTREMENE 2 b,

S BIZ, agaritine 5 7 ZADJRH 8-0HIG
ERBRLN, DNA#HENEE TN Z EAVR
WXz, R MDA (3= b o— LB L SR
TEDPIRIDTZZ Enn, 7Y =T UHNVRED
EHIC L A REEB bR E TR bD LB
R oIl BT~k Lz agaritine &5~ 7 R
i, TERE OBEHEMEA I, Bligofisk DNA
FNCEET 5 Z S s Sh T3, 7: DT &h
b agarifine PRS-, H DNA K556 L, 7
DIFTT Y =T VN EER ST, BRAR L
OH 7 vk 8-dG & DRISIZ L Y 8-OHdG %4
BT DHLDEEZ LN,

KB i@z v s mBRoofE R, 74 Y
7 A% afiZi3EEs 6 PREOMREEN 2
Y ergosterol AR SNz, PREEOHIMEE
PEZ 7R LTz ergosterol $HH S ZRAMEN V2 O IEER
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Kié%ﬁ%ﬁﬁﬁw%wk%i%ﬂto
HTEREPE RIAEMT TV F L D= Y
AP CORNENE

agaritine 1%, #54% 20 0 THRR L2V FDOHE
B L, fH~OBATEHATRNEZ X
iz, Filz, JRPTH agaritine 13 24 FFFEILIAIC
Tk L7z, agaritine BASMITRY VEMTEME 25 DRL
SEROML 2D TZ,
EFEETOE BT VU HOBEFEE A I &
B BT
AGARITINE %&Tet K7V U FEAE

LAY TH DIz, S EHEEM AW
[ZIET A & &5 XBridge™ shield RP18 col
umn ZFEH L7z, F7-. HPLC OwEERO pH
ETNAHIMCTHZ EITE->T, B RVl
BHOLRIERNFREE 7227,

DMEQ—COCI (3ABHAET B & DRSNS
Tz, BEPETRINLZWEEIcis Ty, 7
nw 7T A FCEEO Y~ BRONE, Lk
L. INHOE—7i3iR e 45 FTVVFE
EOBINT RO E—7 L3l s iz, =
DREDMRI L % v —2 L CPH—DMEQ Off
BRERAANE o 2T, T ESBET BT,
HPLCHBBIAGD pll 5 O A 3R A ik,
FOREE, 02M TrisHOLZER H8.0) &
MeOH 2k 277V MEEP BT
BV NN 30 min TOSATERAEDFEL S
77

HMPH-DMEQ-CO X AGARITINE-DMEQ-
CO HUAERHIIMREHINA, &b
1-acetyl-2-phenylhydradine Dt 7 ~/14 @/ NES
PH-DMEQ-CO & [l CAREFRFRIICIRIE S hiz 2
Eb WIETSIMEBURIE, ETT I FEEH
frsh, Wiz, & K7V EE DMEQ-COCL
EDFIR L, BT MU LR ARLT D LV DR
TEZ D Z LBTRENT,

DMEQ—COCLIZ, 73 / E & DORISHED, fth
D Z~NALAID FITC 3432 NBC #38 &L 0 HIE
FICRNZ EBMbNTWS, £Z THE,
DMEQ—COCI 23t 7~ EAlE LTHWY, &
FIVUFEARTOL FTV /LT I MRS
EER S ETHNET UL E T o, 72k, B F
ZV 7 BT TIRRL P EERS TR/
ErET LA BT LT D Z LB
Z. bz, T O, pyridoxamine, allantoin,
guanine, aniline, arginine, histidine, glutamic
acid, poly arginine |2 2&, #T ~VULRIEE
T HPLCIZAR LIz e A, 7= M7 T4
EIZZh b 0EET LR SR Ao
2o BREHTT X/ EEF L ORRETHEL

3BT BT, FOIARX I VEOFEDT

b, REFEITE R OUBEREIIRECER
BT EBPTRES, 2Ok KT VU FHEED
OB E S 2o EEBX DN, EbIT,
v k7 R e DMEQ-COCl O EDFE, &

EHEA IS WSCRE Y DU hBle Ligho
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Too LD Z &b AMIGECHENL LT ATIEI,
b RV E2 BT HIbEaWE FrRMICHR T
XDLHETHDL EBEZ BN,

Rdnir b agaritine ZHHH T DB MeOH %
M52 emnb #0T7AUEUEZLT HBED

MeOH JBE D OWT bR Lz, T ORER,

MeOH ENRREIRD 20% LU TIZHE T~
TSSO EITNT & A BT R IR0,
20%LA B2 D &0 EIET AR OUER T,
MeOH BED LA & & BT 2 Z &23oh
o, LA T, ST ~LBUSDOBRTIE,
MeOH IREZ 10%LAFICLTITH Z& & L,

HOET AR OREEZ, NMR & MS 2LV
e & iz, PhotoSpray =Tk, H & oFfnkt:
MRS T AT M A, H & OFFER
Y T TIRIMAHI A A 3 FIC Rl s
%, PH Tk M+ & IM+HI o GBI S hiz 2
b, H LOFFRTE 2neB 2 b,
L7232 CPH & ¥ b#EEAIC K& Wk 7 ~v
1%, &S 512 PhotoSpray HETCldA A ALE N
WZ<WbDEEZ bz, Lichi>T, ESTA
B TH PH-DMEQ O#A A i shic<
WZ EBHLNE o7z,

CPH. agaritine. PH, MPH O FIRIE,
FNEN 64.2 pg (422 fmol), 12.1 pg (45.3 fmol),
1.79 pg (16.5 fmol), 16.9 pg (138 fmol) T -7,
o, PINEGRBRARER S RIFCTh o7, 7258,
HOET ~NHUEOSEAIE, BRESITITEAT 5

BE. LC-MS {ETIEMETh - I aliiEE o 7 L
TEDBMEITREL 720 | fHED > ORBRIZ AT AT
2B £ ote, REAABHIIGHT 258,
agaritine DR TRRIE 3.6 pglg dry weight ThHh
o7z, Agaricus bisporus T2 HEE Y VA
J—IHD agaritine 1% 1,836 pglg THo, A
Z 710 agaritine {3 trace Tdh o7z, TNET,
STRMECIE 165—475 mglkg GEERE)SH 200
mglkg WEESR) & OHERLINTND, ¥/ =
WERIFMRSEIEE, 1000 1 OEEK
RBHT LINDUEREEBICHIRE TS & SRS R
SR COEDF T 5 Z LR ST, 7ok,
AR EL LC-MS THELIME (o5 sk
FHEOWE) LIHTAETH o, BLEDZ L
B, TV T b7p & ORBIRLEERE VB L
HOET ~IARIEE, ¥ 2o agaritine B4 fH
FEIZOIT T D7D OFMRFETH DL Z LR
SNz,

product A 110 agaritine 1% 1,791 pglg dry
Thot, ZORMI1 BH/-0 5 g DERAH
L TWD T EMD, agaritine EFUT 1 AdbT-
0. 8,955 ug LEMSND,
A EHEPOME - FESBONHT

WESEEEIZ CA IREEDS BT 1Y & AR
b=z b, Znbosis L ORIz
S AEEDL CABED T A u—7 v 75T o7,
FOFER, B B2 oW T CAEIMMEL 225 T
WD Z D, AILDORERRENTND L5
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Z bz, FEEEWRESNIEYD . B
. Cd BESEORE IS S 82Ty
FIMTF SR QB LB b, — 75, ®4nC
Tk, 4~5 DR RTIIIERD CdIREDEE
T IE L OV Vo, ZOBEE 2N T, o
ERTTHEHREESNTEY, FR 1843 AD
BESCIE, @V A TE hotz, ZOLD
(2. MIERICOWTIE, WEREOREERY OXf
JEHIRENTND Z EARENT,

Cd i & AT, FHCRIHERIC L 5 BEE
DEREIC 225 & &5, BiENRD Cd O
RERZBZOWTIE, BYE, RGEEERRIZUA
UM A IR L QD & ZATHHH, EER2
JECFA (25 % PTWI(EEMAREBEREIZ 7
nglkglweek & & TEY | 2003 40D JECFA T
LEOEEGET 5 Z E PRI TS, 20
fiiZ, 8% 50kg & L, RIS 1 B o7z I
T5E 50 ug @ Cd —BIEImE 25, —J7. OB
Eicki) A5 - BEIRERAIC LD & AR
AD1RABHEY O Cd EEREILTRL 13 FEIT
29.3. 14 4EME1% 26.2, 15 4R X 25.6 pg (ND=0
L LI AOME) ThY., PTWL @ 50%L L%
BERL T,
| FERER M TR — R A BRI 0 IR
LT EBNELOLND, TDD, THY 7 A
S O e, MRS AR
P> TEIRLIZHAIC. FADRERLO Cd
B L HHE T, PTWI 2 THL Z L RKEE

EZ b, TOTODOFRNEOND T LHRLEE
N5,

X aHTE, THY 7 AEO CAREIRL 26
—7.5 mgkeg (FREE) Thol, ElANVTF
—=HTX0.7, 2mgkg (FREE) Thol,
ANTF—=F B [TBRHEHEOT /2 ThHLH LR
W Tz et HEPO Cd 2EY A
EHDEB LT, Ids, —MHEREO SRR ORS
% afo Cd it 0.4—101 mg/kg (RHEE)
LHESNTRY . HETOSREIY ALY
WEWI X aOWEERRLIELDEEZXDL
nod,

MEARHE DA TSR AR RUIE [AF e 757
PO ERS DA DAL IRV T,
AX b T H PO Heg I8EE 0.073 mgkeg (8
W) L R E ol ¥/ 3T, AvF—=
HCTHg BERENZ ERHMONTND, Z0Z
b, BEEF TN I AREB IRV —=
FEoOMHeg BLOAF /L Hg IBEEZR LIZ, %
OFER RN F—=H A B Ok 3.4 mglkg
(HREER) bole, —H. THY 7 ZAHDKR
Hg iR F—=FitMEVMETH Y | 0.1, 0.5
mghkg (FEER) Thot, 2B, WInox
J aZBWTh, ATV Heg g é AR
otz b, ¥/ 3k L AF/VHg#
BUIRE L 3 b B2 b,

EROBPECEMIL. FOFLHEINE
WAKIFT 2, THY 7 ZERT WY 7 Adiefdn
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DEBIZ OV TR 2T o 12fE R, Cd 1%
111 min IZE—2 by TRHLATL DD, 8—
13 min (KR D RE o —r L LTHiE s,
UV T H FE 2 8—13 min (Z K& 7 —
IRROLNT, ZOCd DE—II8EITT A Y
7 AH COBBITEOREL . THY 7 AR
mB & CTIECAdDE—27 EiZZe RS FTH
o7z, Cd IEBELLEAEKELHEALTWS
EHEIN, Cu TRRE—2I N 3 AR, &
DD 2 AT In THLNI 2RKDE— 7 L{REF
B —E LTz, 7238, Cu & Zn DZNENDOL
— 7 SR L PIERNASORRGFEAELEZET S
. CudZniZl1 >OE—7ZBWT1: 10Dk
THEL TN B Z RSN,

TV F ARG & L C UV-HPLC JEIC K
. DT R BT LIERAMTROT A Y Fhy
WHEZFESL LTe, BESL U707 IRIE, T Y 7 2%
EEDRMENO Y R 7 FMbERE L,
F. {RefahRifg

B, EAGEAEE. FE

A DX NENRRZEZEERICR MR
AT Th 5,
G. BrgiFER
AL SR

1. Nagaoka MH, Akiyama H, Maitani T. Binding

DT HY 7 AR

patterns of vanadium to transferrin in healthy human
serum studied with HPLC/high resolution ICP-MS.

The Analyst, 129, 51-54. (2004)

2. Kazunari Kondo, Asako Watanabe, Yuko Iwanaga,
Ikuro Abe, Hideya Tanaka, Megumi Hamano Na-
gaoka, Hiroshi Akiyama and Tamio Maitani, Analy-
sis of agaritine in mushrooms and in agari-
tine-administered mice using liquid chromatogra-
phy-tandem mass spectrometry, J. Chromatography B
834, 55-61 (2006).

3. Kazunari Kondo, Asako Watanabe, Yuko Iwanaga,
Ikuro Abe, Hideya Tanaka, Megumi Hamano Na-
gaoka, Hiroshi Akiyama and Tamio Maitani, Deter-
mination of genotoxic phenylhydrazine agaritine in
several mushrooms using liquid chromatogra-
phy-electrospray ionization tandem mass spectrometry
Food Additives and Contaminants  accepted,

4. Determination of cyanide and thiocyanate in Sugi-
hiratake mushroom using HPLC method with fluoro-
metric detection. Hiroshi Akiyama, Toshihiko Toida,
Shinobu Sakai, Yoshiaki Amakura, Kazunari Kondo,
Yoshiko Sugita-Konishi, Tamio Maitani, J. Health
Science, 52, 73-77 (2006).

5. M.H. Nagaoka, H. Nagaoka, K. Kondo, H. Akiyama,
and T. Maitani: Measurement of a genotoxic hydrazine,
agaritine, and its derivatives by HPLC with fluores-
cence derivatization in the Agaricus mushroom and its
products. Chemical and Pharmaceutical Bulletin - in
press.

FRRER

1. AR, TER BREN, MR, R (RE)
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B, el ¥ ORBEREE LOMS ZMWET A
Y 7 A agaritine D434, 55 83 [0 A AR AnfH
54 (2003, 10)

2. BAFEMICLDRETE FT PO
MHriEORES, R (k) &, RMEH, KB, IO
RE—A, ML, SKEREE, BASERE 1244
2 OKBR) GAEEELES, p.42)

3. GEREAR, JEURRTF, dEKHA T, PTER AREA,
HFEIR R (EE) & Ml 8 KEREE
LCMS/MS & Ve /) 2 DR R T Y
» agaritine MHHT.  HATEERH 126 E2 (R
50

4. A rapid and highly specific analysis of labile and
genotoxic agaritine in mouse plasma using liquid
chromatography-tandem mass spectrometry

Kaziman Kondo, Asako Watanabe, Ikuro Abe, Hideya
Tanaka, Hiroshi Akiyama and Tamio Maitani.

S1st International Conference on Analytical Sciences
and Spectroscopy in Quebec, Canada

(2005, 10)

5. Determination of Genotoxic Phenylhydrazine
Agaritine in Several Mushrooms using Liquid Chro-
matography-Electrospray lonization Tandem Mass
Spectrometry, Kazunari Kondo, Asako Watanabe,
Yuko Iwanaga, Tkuro Abe, Hideya Tanaka, Megumi
Hamano Nagaoka, Hiroshi Akiyama and Tamio Mai-

tani, 2nd International Symposium on Recent Ad-

vances in Food Analysis in Prague, Czech Republic

(2005, 11)

6. MR JOYR Y agaritine @ LC/MS/MS 2347
TR, MEDRRT, Kb (REF) B, MRl 15,
KREERME, AARZERE L 2 6482 (lis)
(2006, 3)

7. 55126 BB ARKEE [AX L 72 DT v
A X ROF AT A DER] Halifh,
FHEBE, EHER, RESE, S /)
Vo R KEERE (2006. 3)

8. Rl (REF) M. miE—AL. Hall ¥ @y
T KBERME THY 7 ARRERROF /) =
TOFE - WHEEROSH. 5§ 42 EeEEHEl
FHAHEass G (2005.11 J) GiEEE
B4E p 152-153)

9. M.H. Nagaoka, H. Nagaocka, K. Kondo, H.
Akiyama, and T. Maitani: Speciation of cad-
mium by HPLC/DF-ICP-MS and determina-
tion of hydrazines by HPLC with fluorescence
derivatization in Agaricus mushroom and its
products, Ninth International Symposium on
Hyphenated Techniques in Chromatography
and Hyphenated Chromatographic Analyzers,

(York, UK) (abstract, p131).
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M1 THIF EEDRBIHDOEER

NHNH, NHNHCOCHZCHleHCOOH
NH,
NHNHCOCHZCHZICHCOOH
NH, COOH COOH
CPH GCPH
4-hydrazonbenzoic acid B-N-[y-L-(+)glutamyl]-4-(carboxy)-
phenylhydrazine
CH,OH
Agaritine NHNH, y=n
B-N-[y-L-(+)glutamyl]-4-(hydroxy-
methyl)phenylhydrazine
CH,0H CH,OH
HMPH HMBD
4-(hydroxymethyl)phenyl-  4-(hydroxymethyl)benzene
hydrazine diazonium ion

BH2 7THIOAEZELCEROTAVFUEE=R

A

B ® &R 3 fi(no/g dry)
waA 1 HRe B\ 1348
2 EBRS 9% 1437
3 RS, ¥/aF 2017
4 ERAERY B N.D.
5 BESRGREMBESEM 0.13
HUEB 6 ERASGREMBMLS M 408
7 BEBRGREMBASEM 1.13
8 BEARCREWMMMLSEM 1.28
9 RBEAS(EEMBEKSEM 0.20

WHEC 10 EAKEED B N.D.

(FRISEFEREFBHENROTHEFEEF OEFENE O GBI T 5K 15HE

RURHI7TEERERRELY
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BH 3 wylall—LhOTA)FUERE CURRE)

' Agaritine content
Type of product

] Reference
(mg/kg fresh weight)

Frozen mushrooms 330 Rosset al., 1982b
Mushrooms sautéed in olive oil at 300°C(7 min.) 300 Rosset al., 1982b
Sliced mushrooms and mushroom powder .

. . 100-250%* Stijve et al., 1986

used as ingredients for dehydrated soups

Pasta sauce (n=4) 1.6-15.3 Andersson et al., 1999
Mushroom soup 0 Rossetal., 1982b
Mushroom soup <5 Sharman et al., 1990
Mushroom soup (n=3) 1.8-62.8 Andersson et al., 1999
Mushroom sauce 39 Andersson et al., 1999

* recalculated, assuming 90% water in mushroom Sharman and co-workers (1990)

Phenylhydrazines in the Cultivated Mushroom (Agaricus bisporus)
- occurrence, biological properties, risk assessment and recommendations

B 4 HESNTOWSTHIFoOEYEIELIERS

Postulated bioactivation pathway

NHNHCOCH,CH,CHCOOH NHNH, =N
NH, '
———> —*
CH,OH CH,OH CH,OH
Agaritine HMPH HMBD

B-N-[y-L-(+)glutamyl]-4-(hydroxy-

4-(hydroxymethyl)phenyl-
methyl)phenythydrazine (hydroxy ylpheny

hydrazine

! ¢

4-(hydroxymethyl)benzene
diazonium ion

:

No increase in tumours Tumours in lung and

blood vessels

Gastric tumours

Dose:100 mg/kg body
weight/day in drinking
water over lifetime

Dose:200 mg/kg body
weight/day in drinking
water over lifetime

Fd. Chem. Toxic. 33, 257-264 (1995)
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Single oral dose:400 mg/kg
body weight

Tumours at site of
application

26 weekly subcutaneous doses:
50 mg/kg body weight



&S5 HMBD MDNAEBEAD=X L

Purine base damage

(0]
N
+ HN
N, H,N Y T

NH,
CH,OH CH,OH N N
LI
x>
Cys CH,CH,OH N T

2-Mercaptoethanol

CH3C.)HOH PyrimiQine base damage
Deoxyribose damage

Adduct CH,OH Strand breaking

Mechanism of 4-(hydroxymethyl) benzendiazonium ion (HMBD)-induced DNA damage.

Phenylhydrazines in the Cultivated Mushroom (Agaricus bisporus)
- occurrence, biokgical properties, risk assessment and recommendations

BEH6 Agaricus bisporusD il H D Amesit Ea

Table 13, Mutagenicity of exuacts of Agarteus hisporns in various sirains of Safmoneila ol i she absence or presence of 4
metabalising system (891 obwained Jrom the tiver oF aroclor 1234-treated rats (il sof otherwise statedi,
Solvent fur Strain |Strain [Strain [Strain |Strain [ Strain [Strain [Stesio |Strain [Strain |Strain | Reference
exfract TAY7 TAY8 TAI00 [TAL0Z |[TAI4 |TALS3S |TAISIT |[TAIS38 |TA2637 [ TAISX0 |TM677
-89 459 |-S9+89 |59 +8Y |-§Y 459 150 180 180 +59 |59 489 [-SO+59 159 +59 .89 +59 |69 459
waler () i1 {+} it} Stener o al., 1982
wilder (. b, ¢) - C (AR N £63] (| - - - - - von Wrirht eLal., 1982
water (a, d) (KR RACHE O (53] Morales ¢t al., 1990a
water {a, ¢} - - - - Muorales et al.. 19900
water {) I IR IR Toth eval, 1992
water if, ¢) [ A
water - - e i [ i Andersson et al., 1998
water {a, h) - - Kellman and Berstein, 1978
cthanal (1) - |iw -
acetone {a) - - - -
cther (b) - - -
DMSQ ta, h) - : (53] + *
methanol (a) - - De Flors e al., 1979
cthanol Co3 [0 [Oty Jety (0 30y (SR IED] Pool-Zobel ot al., 1904
ethanol (2} Cypem |- [ ey [y |+ [+ | |- [ ] - - - - [ORIE] Papaparaskeva et al,, 1991
ethanol (a [SARIEY] ) |+
+ ¢
ethanol (a} () ) ) () + () - - Papaparaskeva-Petrides et
al., 1903
cthanol {a, D - - - - Ueiima et al., 1956
cthanol {H (#) | - [Griter et al., {991
ethanel {m) L 1 |- | Walton etal., 1997
ethanol {a, g, w) o H - [ Walton aal., 1998
ethanol {a. n, mj ]

& b)) neeshisonms storcd
preiucuhation sy
chispieal

Bron; rrxe22-ried musHraons

Phenyihydrazines in the Cultivated Mushroom (Agaricus bisporus)
- occurrence, biological properties, risk assessment and recommendations
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E¥l7 Agaritine&Z D EFERD AmesitER

Table 15. Comparative mutagenicity of the hydrazine derivatives oceurring in Agaricus bisporus in various strains of Salmonella (vphinmiun in
the absence or presence of a metabolising system (891 obtained from the Hver of aroclor 1254-treated rats,
Tested hydrazine derivatives were B-N-(7-L{ Hglutamy)-1-hydroxymethy Ophenylhydrazine (agaritine), 4-(carboxy )phenythydrazine
(CPH). d-(hydroxymethyl)phenythvdrazine (HMEH), N'-acetyl-d-(hydroxymethyl)phenylhydrazine (AIIMPH) and 4-
(hydrosymethybbenzenediazonium ion (1IMBD).

Compound tested | Strain Suriin Strain Strain Strain Strain Strain Sryin Steais Type of nssay Reference
Ta%? TAYS TAWO | TAL02  |[TAM4 | TAIS3S | TALS3T |TAISI8 | TA2637
SS9 350 (SN 489 |89 489 (60 <%0 .80 480 (-89 460 | -50-80  §-G0 +89 | -89 459

R - e [ spuotiest Do Flora ef al, 1979
[BEITEE {1 preincubation Ropan etal., 1982
o - - {6y Ji1) f(t) - [§3] - plate incorporation | Papaparaskeva-Pewides et al,,
: 1993
R - . . (=1 {- plate incorpuition relal, 1982
() |y ey [ preincebation Uetima et al.. 1986
-+ . - - - ) | - preincubativg Frivderich e; al.. 1986
[ plate incorpatacions | Walton ¢t al.. 19970
s + ) - t - o preincibation Eriederich et uf., 1986

- - alea-Mor and Stark, 1982

t - - - - chetal., 198G

R E O S 1] plate incorporation | Anderssen ot ad.. 1008
CPIL () plate incorporation ton et al., 19970
HMPH (¢} - {1} + () preincuhati Fricderich et al., 1086
ARMPH (D) - - + - Rogan cf al.. 1982
AHMPH () i) corpotation | Wallos et al., 1997
HVIBD (o [N + preincehation Rogan et al., 1982
1IMRD (h) Rl -+ - -t ~ I -+ preincsbation Tricdurich v ul , 1986
1MBD 4 Tawwson etal., J908
1IMBD (1)

plate ineorparation
frequency bt statistically significant; 4 = rangagenic autivity(a)
from .4 2031 6.5 % pure; {¢) g
s ihy synthesized; U agaritine synthesised by Walton and

= o migagenic activis
by Voth and cotleagu

aritine pueifizd (rom mushrooms; (v}
(98 % pure): (2) HMBD syntl 3 Toth and call 5 8 “o pure
ised by Walton and colleaguies (97 % pue); * pronommeed ¢ytnoxicity

Phenylhydrazines in the Cultivated Mushroom (Agaricus bisporus)
- oceurrence, biological properties, risk assessment and recommendations

&kl8-1. Agaricus bisporusD &1 E 14 ER

Effect of treatment
Route treated animal trol animal
reated animals control animals
Compound °f. N Dose Exposure Reference
tested admini-
: males females males females
stration
(S0/group) {50/group) {100/group} | {100/group}
31 (62%)* 20 (40%) |lung 17 (38%) 13 (26%)
18 9 adenomas 8 6
13 11 adenocarcinomas 9 7
6 (12%) 4 (8%) liver 1 (2%) 0 (0%)
Agaricus 3 days 6 4 benigh hepatomas 1 o} Toth and
bisporus p.o. per lifelong 14 (28%)** | 19 (38%)*** | forestomach 2 (4%) 0 (0%) Erickson,
uncooked week 11 16 squamous cell papillpmas 2 0 1986
3 3 squamous cell carcinomas 0 7]
8 (16%)** 8 (16%)** | bone 0 (0%) 0 (0%)
5 6 osteomas 0 0
3 2 osteosarcomas (7} 0
8 (16%)"** 10 (20%)** | forestormach 0 (0%) 0 (0%)
7 9 squamous cell papillomas 0 0
1 0 leiomyocarcormas 0 0
0 1 squamous cell carcinomas 0 0
10 (20%)*** 6 (12%)* glandular stomach 0 (0%) 0 (0%)
Agaricus 3 days 0 1 olypoid adenomas 0 0
bisporus p.o. per lifelong poypo - To:g;;:"'
dry-baked week 10 5 adsnocarcinomas 0 %
2 (4%) 7 (14%)* duodenum 0 (0%) 0 (0%)
2 7 adenocarcinomas o} 0
6(12%)* ovaries 1 (2%)
5 adenomas 0
1 adenocarcinomas 1

Table 17A4. Tumourigenicity of the caltivated mushroom (Agaricus bisporus) in randomly bred Swiss albino mice.
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& 8-2. Agaricus bisporusD 214514 ks

Effect of treatment
Route - -
Compound Df- ) Dose Exposure treated animals control animals Reference
tested adml.m- males females males females
stration
{50/group) | (50/group) (100/group) | (100/group})
30 (60%)" 13 (26%) | lung 19 (38%) 14 (28%)
20 12 adenomas 11 9
10 1 adenocarcinomas 8 5
3 (6%) 0 (0%) forestomach 0 (0%) 0 (0%)
2 0 squamous cell papillpmas 0 0
p.o. 1%{; dOf lifelong 1 0 squamous cell carcinomas 4] 0
1 (2%) 1 (2%) glandular stomach 0 (0%) 0 (0%)
1 1 adenocarcinomas 0 0
11 (22%)*" | ovaries 1 (2%)
3 adenomas 0
Agaricus 8 adenocarcinomas 1
bisporus — . - - Tot1h ggtg al,
lyophilized 25 (50%) 19 (38%) | lung 19 (38%) 14 (28%)
21 13 adenomas 11 9
4 6 adenocarcinomas 8 5
’ 2 (4%) 1 (2%) forestomach 0 (0%) 0 (0%)
2 1 squarmous cell carcinomas 0 0
0
p.o. ié‘; o | retong 3 (6%) 6 (12%)* | gandular stormach 0 0
1 1 adenomas 0 (0%) 0 (0%)
2 5 adenocarcinomas 0 4]
4 (8%) ovaries 1 (2%}
2 adenomas 0
2 adenocarcinomas 1
Table 174 cont. Tumourigenicity of the caltivated mushroom (Agaricus bisporus) in randomly bred Swiss albino mice.
ax icus bi Bt
EH8-3. Agaricus bisporusM 2 t4E =14 it
Effect of treatment
Route i "
Compound of Dose | Exposure treated animals control animals Reference
tested admini-
. males females males females
stration
(50/group} | (50/group} (100/group) | {100/group)
23 (46%)* 17 (34%) | lung 19 (38%) 14 (28%)
16 12 adenomas 11 9
7 5 adenocarcinomas 8 5
5 (10%)* 5 (10%)* forestomach 0 (0%) 0 (0%)
Agaricus o 3 5 squamous cell papilipmas 0 0
bisporus po. inz_fse:d lifelong q P p‘.p Tot1h93t8al.,
lyophilized 2 0 squamous cell carcinomas 0 0
2 (4%) 3 (6%) glandular stomach 0 (0%) 0 (0%)
2 3 adenocarcinomas [4] 0
1(2%) ovaries 1(2%)
1 adenocarcinomas 1
26 (52%) 17 (34%) | lung 19 (38%) 14 (28%)
17 8 adenomas 11 9
9 g adenocarcinomas 8 5
12h 4 (8%) 12 (24%) blood vessels 3 (6%) 7 (14%)
Agaricus a day 2 3 hemangiomas 2 5
bi for N - Toth et al,,
iSporus p.o. 5 da lifelong 2 12 hemangiosarcomas 1 2 1997b
dry-baked peg's 9 (18%) 6 (12%) cecum 4 (8%) 4 (8%)
week 9 6 polypoid adenomas ? ?
PO
3 (6%) 1(2%) colon 0 (0%) 0 (0%)
2 1 polypoid adenomas o] 0
1 0 adenocarcinomas 0 0

Table 174 cont. Tumourigenicity of the caltivated mushroom (Agaricus bisporus) in randomly bred Swiss albino mice.
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BE#lo-1. AgaritineD B S HRER (B OKRE)

Effect of treatment
Route ] .
Compound of- ) Dose Expo- treated animals control animals Reference
tested :g_:l‘iz: . sure males females males females
{50/group) | {50/group) {100/group} | (100/group}
6 (12%) 13 (26%) | lung 19 (19%) 29 (29%)
4 9 adenomas 10 15
2 4 adenocarcinomas 9 14
p.o. 0.0625 % { lifelong 2 (4%) 2 (4%) blood vessels 5 (5%) 7 (%)
20 0 angiomas 2 4
2 2 angiosarcomas 3 2
" 1 (2%) 6 (12%) Malignant lymphomas 10 (10%) 15 (15%) Toth et al.
Agaritine )
8 (16%) lung 19 (19%) 1981a
7 adenomas 10
0.03125 % 1 adenocarcinomas 9
p.o. (males lifelong 5 (10%) blood vessels 5 (5%)
only) 2 angiomas 2
3 angiosarcomas 3
1 (2%) Malignant ly mphomas 10 (10%)

Table 17B. Tumourigenicity of the phenylhydrazines and related compounds occurring in the mushroom in randomly bred Swiss albino mice.

BEHo-2. AgaritineDHEERER(S.C.)EEBEERDFERER

Effect of treatment
Route treated animal trol animals
nima nima
Cotrnpto:nd dOf. N Dose Expo- Teateca s contro’a Reference
este admini- sure males females males fermales
stration
(50/group) | (50/group) (100/groupy | (100/group)
12 (24%) 13 26%) | lung 19 (19%) 29 (29%)
7 8 adenomas 10 15
5 5 adenocarcinomas 9 14
5 0 9, 0 0
s.C. 100 mglkg weekly 3 (6%) 9 (18%}) blood vessels 5 (5%) 7 (%)
1 7 angiomas 2 4
2 2 angiosarcomas 3 2
B 3(6%) 10 29%) | Malignant lymphomas 10 (10%) 15 (15%) | Tothand
Agaritine Sornson,
9 (18%) 12 (24%) lung 19 (19%) 29 (29%) 1984
4 9 adenomas 10 15 ’
100 mg/kg 5 3 adenocarcinomas 9 14
sc. ‘%ée"‘alfs- singe | 1 (2%) 5 (10%) | bood vessels 5 (5%) 7 (%)
to males 1 3 angiomas 2 4
0 2 angiosarcomas 3 2
3 (6%) 14 (28%) Malignant lymphomas 10 (10%) 15 (15%)
24 (48%)* | 17 (34%)™ | lung 22 (22%) 15 (15%)
16 10 adenomas ? ?
p Toth et al
. -4. 8 7 adenocarcinomas ? ? '
N-acetyl-4 p.o. 0.0625 % | lifelong 1978
{hydroxy- 15 (39%)** | 16 (32%)™* | blood vessels 5 (5%) 8 (8%)
methyl}phen 7 5 - P P
ylhydrazine angiomas ! !
[N'-acetyl 8 7 angiosarcomas ? ?
HMPH] 2 (4%) 0 (0%) soft tissue tumours 2 (4%) 0 (0%) Toth and
S.C. 500 mg/kg 26 1 0 fibrosarcomas 2 0 Nagel,
weekly 1981
1 0 angiosarcomas 0 0

Table 17B cont. Tumourigenicity of the phenylhydrazines and related compounds occurring in the mushroom in randomly bred Swiss albino mice.
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BH9-3. AgaritineFFE AR DS B HER

Effect of treatment
Route treated animal trol animal
- reated animals control animals
Compound Of. . Dose Expo Reference
tested admini- sure f I
stration males emales males females
{50/group) | {50/group) (100/group) | (100/group)
16 (32%)*** { 15 (30%)"™* | glandular stomach 0 (0%) 0 (0%)
p.o. 400 mglkg | single 9 3 polypoid adenomas 0 [} Toghgztzalﬂ
7 12 adenocarcinomas 0 0
4-(hydroxy- 9 (18%)** 11 (22%)* | subcutaneous tissue 3 (6%) 3 (6%)
methyljben- -
zenediazo- 0 0 fioroma 1 0
nium tetra- 5 10 fibrosarcomas 2 3
fluoroborate
2 2 0 rhabdomyosarcomas 0 0
[HMBD] s.c 50 mglk Toth, 1987
ohkg weekly 2 1 angiosarcomas 0 0
3 (6%) 9 (18%)** | skin 0 (0%) 0 (0%)
2 4 squamous cell parpillomas 0 0
1 5 squamous cell carcinomas 0 0
20 (40%(™* | 16 (32%)*** | subcutaneous tissue 2 (4%) 0 (0%)
19 13 fibrosarcomas 2 0
4-(hydroxy- o 2 habd P 0
- rhabdomyosarcomas
methyl)ben 50 mgikg % ‘
zenediazo- s.c. ” 1 1 angiosarcomas 0 o Toth, 1987
nium sulfate weeidy - o1r : - "
[HMED] 2 (4%) 7 (14%) skin 0 (0%) 1 (2%)
(] 2 squamous cell parpillomas 0 1
2 5 squamous celf carcinomas 0 0

Table 178 cont. Tumourigenicity of the phenylhydrazines and related compounds occurring in the mushroom in randomly bred Swiss albino mice.

BEM9-4. Agaritinei 5 EF D I12 1SR

Effect of treatment
Route treated animal trol animal
- reated animals control animals
Compound otf . Dose Expo Reference
tested admini- sure
stration males females males females
{50/group) {50/group) (100/group) | (100/group)
4-{carboxy)- 21 (42%)*** 7 (14%)* aorta and large arteries 2 (4%) 0 (0%)
phenyl- o . . McManus
hydrazine p.o. 0.125% lifelong 6 3 leiomyoma 0 0 etal, 1987
[CPH] 15 4 lefomynosarcomas 2 0
N2-fy-L(+)- 13 (26%)*** 1 (2%) subcutaneous tissue 0 (0%) 3(6%)
glutamyl}-4- b
carboxy)- | (4 gk 52 0 0 ibroma 0 ! Toth,
Ihsglreanzyi;]e weekly 13 0 fibrosarcomas 0 2 19862
[GCPH] 0 1 myxosarcomas 0 0

Table 17B cont. Tumourigenicity of the phenylhydrazines and related compounds occurring in the mushroom in randomly bred Swiss albino mice.
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