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NHNH, NHNHCOCH20H2|(3HCOOH
NH,
NHNHCOCH#CHZFHCOOH
|  NH, " COOH "~ COOH
CPH | GCPH
4-hydrazonbenzoic acid B-N-[y-L-(+)glutamyl]-4-(carboxy)-
' phenylhydrazine
CH,OH
Agaritine | RYELY NHNH,
B-N-[y-L-(+)glutamyl]-4-(hydroxy-
“methyl)phenylhydrazine
CH,OH CH,OH
HMBD HMBH

4-(hydroxymethyl)benzene  4-(hydroxymethyl)phenyl-
diazonium ion ~ hydrazine
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Postulated bioactivation pathway

NHNHCOCHZCHZICHCOOH
NH,
ﬁ
CH,OH
Agaritine

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

methyl)phenylhydrazine

|

NHNH,

CH,OH

HMBH

4-(hydroxymethyl)phenyl-
hydrazine

|

2 —

=N |

CH,OH »

HMBD

~ 4-(hydroxymethyl)benzene
diazonium ion

|

No increase in tumours

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

Tumours in lung and
blood vessels

Gastric tumours

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

Single oral dose:400 meg/kg
body weight

Tumours at site of
application

26 weekly subcutaneous doses:
50 mg/kg body weight
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Purlne base damage
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CH,OH . A CH,OH
Cys CH,CH,OH
2-Mercaptoethanol | |
_ _ CH3(-3HOH \ Pyrimidine base damage '
: Deoxyribose damage
Adduct CH,OH Strand breaking

Fig. 9 Mechanism of 4-(hydroxymethyl)bénzendiazonium ion (HMBD)—induced DNA damage.

" Phenylhydrazines in the Cultivated Mushroom {Agaricus bisporus}
- occurrence, biclogiral properties, risk assessment and recommendations
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a) closed vials
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b) open vials
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Fig. 4. Degradation of agaritine (0.3 mg/ml) in various media (TW, tap water; dtt, 2
mM dithiotreitol in TW; MeOH, methanol) in (a) closed vials and (b) open vi-

als. Phenyihydrazines in the Cultivated Mushroom (Agaricus bisporus)

- occurrence, biologi~4l properties, risk assessment and recommendations
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‘Agaritine content

Type ‘_)f product (mg/kg fresh weight) Reference

Frozen mushrooms 330 ) Ros—s et al., _1982b
Mushrooms sautéed in olive oil at 300°C(7 min.) 300 Ross et al., 1982b
Sliced mushrooms and mushroom powder . |

used as ingredients for dehydrated soups 100-230% Stijveetal, 1986
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

3.9 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
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Table 13. Mutagenicity of extracts of Agaricus bisporus in various strains of Salmonella typhimurium in the absence or presence of a
metabolising system (§9) obtained from the liver of aroclor 1254-treated rats (if not otherwise stated).
Solvent for Strain  {Strain  |Strain  |Strain  [Strain  |Strain  [Strain - |Strain  |Strain | Strain  |Strain  |Reference
extract TA97 TA98 TA100 ([TA102 [TA104 |TA1535 |TA1537 [TA1538 [TA2637 |TA1530 |TM677 g
-59 +89 |-S9+89 |-S9+S89 |-§9+89 |-S9+89 |-S9+89 1-§9+89 |-S9+89 [-§9+89 [-§S9+§9 |-§9 +89
water (a) (+) (+) (+) Sterner et al., 1982
water {a, b, ¢) - - ) L) (] - - - - - von Wright et al., 1982
waler (a, d) (N IH |- (B Morales et al., 1990a
water (a, €) - - - - Morales et al., 1990b
water (f) S I I I Tothetal, 1992
water (f, g) + [+ |+ |+
water - S IR I RG] Andersson et al., 1998
water (a, h) - - Kellman and Berstein, 1978
ethanol (a) - D -
acetone {a)’ - - - -
ether (b) - |- -
DMSO (a, h) - |+ (+) + +
methanol (a) - - De Flora et al., 1979
ethanol GGG | Pool-Zobel et al., 1990
ethanol (a) @ [@H[- [O[EOTF [+ [+ - [ - T- T @[5 Papaparaskeva et al, 1991
" [ ethanot (a, i} (G ICY) () |(H)
ethanol (a, j, k) + | + )
ethanol (a) (+) (+) (+) (-+) + (+) - - Papaparaskeva-Petrides et
' al., 1993
ethanol (a, 1) - - - - Ueijma et al., 1986
ethanol (1} (+) | - | Griker et al., 1991
ethanol (m) + |+ (+) | - | Walton et al., 1997
ethanol (a, g, m) + |+ (+) | - | Walton etal., 1998
ethanol (a, n, m) + t+

- = 1o mulagenic actvity; (+) = borderline mulagenie acitivity - less thun doubling in mulation frequency but statistically signilieant; += mutagenic activity; (8} no control For histidine; (b) mushrooms stored [rozen at -209C
before analysis: () metabolising system from phenobarhital-induced mouse liver: (d) metabolising sysiem from phenobarbital-induced rat liver; (¢) exiract from canned mushrooms; (f) preincubation assay instead of plate
incorporation assay; (g) extract from dry-baked mushrooms; (h) boiled: (i) metabolising system from mouse liver; (j) mushrooms with various agaritine contents: (k) metabolising system from aroclor-induced hamster liver; (1)
mushrooms purchased on o market were put in plastic bags scaled under vacuum and [rozen - subsequently extract way prepared lrom froeze dried material; (m) metabelising system from homogenised rat kidney; (n) extract
from frecze-dried mushrooms :

Phenylhydrazines in the Cultivated Mushroom (Agaricus bisporus) _
- occurrence, biological properties, risk assessment and recommendations
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Table 15.

Comparative mutagenicity of the hydrazine derivatives oceurring in 4
the absence or presence of a metabolising system (S9) obtained from
Tested hydrazine derivatives were B-N-(y-L(+) glutamyl)-4-hydroxymethyl)phenylhydrazine (agaritine), 4-
(CPH), 4-(hydroxymethyl)phenylhydrazine (HMPH), N'

(hydroxymethyl)benzenediazonium ion (HMBD).

garicus bisporus in various strains of Salmonella typhimurium in
the liver of aroclor 1254-treated rats.

(carboxy)phenylhydrazine
-acetyl-4-(hydroxymethyBphenylhydrazine (AHMPH) and 4-

Compound tested | Strain Strain Strain Strain Strain Strain Strain Strain Strain Type of assay Reference
TAYTY TA98 TA100 TAIO2 TA104 |TA1535 | TA1537 |TA1538 |TA2637 ’
-S9+589 |-S9+89 |-S9+89 [-S9+59 [-89+89 [-89+89 |-S9+59 |-§9+89 |-§9 450
| Agaritine (a) - e I IGS! _ spollest De Flora et al., 1979
Agaritine (a) . B B 1+ (B preincubation Rogan et al., 1982
Agaritine (a) +) - - ) [+ (B - ) - plate incorporation Papaparaskeva-Petrides et al.,
£993

Agaritine (b) - - 4- |- 18 | - - |plate incorporation | Sterner et al., 1982
Agaritine (¢) WHRIGRIGEIG) preincubation Ueijma et al., 1986
Agaritine {d) + - - - - - +) |- preincubation Friederich et al., 1986
Agaritine (i) (+) plate incorporation | Walton et al., 1997h
Agaritine (d) + v- + (+} + + - + + preincubation Friederich et al., 1986
GT

CPH - - preincubation Malca-Mor and Stark, 1982
CPH + - - - - - - preincubation Friederich et al., 1986
CPH +* | S #H plate incorporation | Andersson et al., 1998
CPH (+) _|plate incorporation | Walton et al., 19975
HMPH (&) - {+) + | (4) preincubation Friederich et al., 1986
AHMPE () - - + |- preincubation Rogan et al., 1982
AHMPH (j) (+) plate incorporation | Walten et al., 1997h
HMBD {g) ’ (+)* + preincubation Rogan et al., 1982
HMBD (h) + + + |+ - + |+ preincubation Friederich et al., 1986
HMBD + plate incorporation | Lawson et al., 1995
HMBD (i) + plate incorporation | Walton et al., 19970

- =no mutagenic activity; (+) = borderline mutagenic acitivity - less than doubling in mutation frequency but statistically significant; + = mutagenic activity(a) agaritine synthesised

by Toth and colleagues (98 % pure); (b) agaritine purified from mushrooms; (c) origin of agaritine unknown;
AMMPH synthesised by Toth and colleagues {>98 % pure);

-colleagues (91 % pure); (j) AHMPH synthesised by Walton and colleagues (97 % pure); * pronounced cytotoxicity

(d) isolated from A. bisporus, 76.5 % pure; (e} gift from Hoechst; D
(g} HMBD synthesised by Toth and colleagues (>98 % pure); (h) synthesized; (i) agaritine synthesised by Walton and

Phenylhydrazines in the Cultivated Mushroom (Agaricus bisporus)
- occurrence, biological properties, risk assessment and recommendations
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8-1. Agaricus bisporUsOD'?';'l'EE'l'_&._Eitﬂ%ﬁ |

Effect of treatment
Route
Compound o]j . Dose | Exposure treated animals control animals Reference
tested admini- ’
stration males - females males females
(50/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 0 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 0
8 (16%)** 8 (16%)** | bone . 0{0%) 0{0%)
5 6 osteomas 0 0
3 o2 osteosarcomas 0 0
8 (16%)™* 10 (20%)** | forestomach 0 (0%) 0 (0%)
7 9 squamous cell papillomas 0 0
1 0 leiomyocarcomas 0 0
0 1 squamous cell carcinomas 0 0
10 (20%)™** 6 (12%)* | giandular stomach 0 (0%) 0 (0%)
’Efgsigtr:gg p.o. ’ s:: ’ lifelong 0 ! polypoid ar:[enomas 2 0 Toth et &,
dry-baked ) week 10 5 adenocarcinomas 0 0 1997a
. 2 (4%) 7 (14%)" | duodenum 0 (0%) -0 (0%)
2 7 adenocarcinomas 0 0
6(12%)* | ovaries 1(2%)
5 adenomas 0
1 adenocarcinomas 1

Table 174. Tumourigenicity of the caltivated mi=hroom (Agaricus bisporus) in randomly bred Swiss albino mice
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E¥8-2. Agaricus bisporusM 8= 5t ER

Effect of treatment

Route -
Compound { of | . Exposure treated animals _control animals Reference
tested :tc:_ :;:2: : males females ~males females
(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 3 5

3 (6%) 0 (0%) forestomach 0 (0%) 0 (0%)
2 0 squamous cell papilipmas 0 : 0
p.o. 1?;@ dOf lifelong 1 0 squamous cell carcinomas 0 0

1 (2%) 1(2%) glandular stomach 0 {0%) 0 (0%}
1 - 1 adenocarcinomas 0 0

11 (22%)* | ovaries 1(2%)
. 3 adenomas 0

’;i;‘;‘;;’: 8 adenccarcinomas 1 Toth et al.,
yophilized 25 (50%)* 19 (38%) | lung 19 (38%) 14 (28%) 1998

21 13 adenomas 11 9
4 6 adenocarcinomas 8 5

2 (4%) 1(2%) forestomach 0 (0%) 0 (0%)
2 1 squamous cell carcinomas 0 0
p.o 5fZ:agf lifelong 3 (6%) 6 (12%)* glandular stomach 0 0

1 1 adenomas 0 (0%) 0 (0%)
2 5 adenocarcinomas 0 0

4 (8%) ovaries 1(2%)
2. adenomas 0
2 adenocarcinomas 1

Table 174 cont. T umourigenicity of the caltivated mushroom (Agaricus bisporus) in randomly bred Swiss albino mice.
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& $18-3. Agaricus bisporus B M B B

Effect of treatment

Compound Rc:;te treated animals control animals
tested adimint- Dose | Exposure Reference
stration males females maies females
{50/group) | (50/group) (100/group) | (100/group)
23 (46%)* 17 (34%) | lung 19 (38%) 14 (28%)
16 12 adenomas 11 9
7 ! adenocarcinomas 8 5
' 5 (10%)* 5(10%)* | forestomach 0 (0%) 0 {(0%)
’:f;gﬁ:; 0.0 2.5% lfelong 3 5 squamous cell papillpmas 0 0 Toth et al.,
lyophilized e in feed 2’ 0 squamous celf carcinomas 0 0 1998
2 (4%) 3 (6%) glandular stomach 0 (0%) 0 (0%)
2 3 adenocarcinomas 0 0
1(2%) ovaries 1(2%)
1 adenocarcinomas 1
26 (52%) | 17 (34%) | lung 19 (38%) 14 (28%)
17 8 adenomas 11 9
9 9 adenocarcinomas 8 5
12 h 4 (8%) 12 (24%) | blood vessels 3 (6%) 7 (14%)
Agaricus a day 2 3 hemangiomas . 2 5 : _
bisporus p.o. for lifelong 2. 12 hemangiosarcomas 1 2 TO,: g;;: =
dry-baked ® geaf S 9 (18%) 6(12%) | cecum 4 (8%) 4 (8%) |
week 9 6 polypoid adenomas ? ?
3 (6%) 1 (2%) colon 0 (0%) 0 (0%)
2 1 polypoid adenomas 0 0
1 0 adenaocarcinomas 0 0

Table 174 cont. Tumourigenicity of the caltivatr” mushroom (Agaricus bisporus) in randomly hved Swiss albino mice.
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#H19-1. AgaritineDIBHEBILHER (BORS)

Effect of treatment

Compound R?;ftte:. Dose Expo- treated animals control animals Referance
tested ::,:1:2: sure males females males females
(50/group) | (50/group) {1 00!group) (1 Oo?group)
6 (12%) 13 (26%) | fung 19 (19%) 29 (29%)
4 9 - adenomas 10 - 15
. 2 4 adenacarcinomas 9 14 .
p.o0. 0.0625 % | lifelong 2 (4%) 2 (4%) blood vessels 5 (5%) 7 (7%)
20 0 angiomas 2 4
2 2 angiosarcomas 3 2
Agéritine 1{2%) '6(12%) | Malignant lymphomas 10 (10%) 15 (15%) Toth et al.,
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 lymphomas 10-(10%)

Table 17B. Tumourigenicity of the Dhenylhydrazines and related compounds occurring in the mushroom in randomly bred Swiss albino mice.’.
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Effect of treatment
Route
‘Compound of D Expo- treated animails control animals
tested admini- ose sure | P | , Rgference
stration males emales males females
(50/group) | (50/group} (100/group) | (100/group)
12 (24%) 13 (26%) |lung 19(19%) |. 29 (29%)
7 8 adenomas 10 - 156
5 5 adenacarcinomas 9 14
s.C. 100 mg/kg wegkly 3 (6%) 9 (18%) blood vessels 5 (5%) 7 (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%) 20 (29%) | 1084
) 4 9 adenomas 10 156
100 mg/kg 5 3 adenocarcinomas 9 14
to females, | . o o o "
S.C. 50 mgrkg - single 1(2%) 5 (10%) blood vessels 5 (5%) 7 (7%)
to males 1 3 ~angiomas 2 4
o 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 ? ?
: Toth et al.
. -4 8 7 adenocarcinomas ? ? ’
N-acetyl-d- | . | 40625% | lifelong i 1978
(hydroxy- 15 (39%)*** | 16 (32%)*** | blood vessels 5 (5%) 8 (8%)
methyl)phen -
yihydrazine 7 9 angiomas ? ?
[N'-acetyi 8 7 angiosarcomas ? ?
HMEH] 2 (4%) 0{0%) | soft tissue tumours 2 (4%) 0 (0%) Toth and
s.C. 500 mg/kg 26 1 0 fibrosarcomas 2 0 Naget,
weekly 1981
’ 1 0 angiosarcomas 0 0

Table 17B cont. Tumourigenicity of the phenylhy”+azines and related compounds occurring in the mushroom in randomly bred Swiss albino mice.
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&49-3. Agaritine S E Bk DS S HER

Effect of treatmeﬁt

| Route :
Compound of D Expo- treated animals control animals
tested admini- ose sure Reference
stration males females males females
(50/group) | (50/group) (100/group) | (100/group)
16 (32%)*** | 15 (30%)*** | glanduiar stomach 0 (0%) 0 {0%)
p.o. 400 mglkg | single 9 3 palypoid adenomas 0 0 Tot1hgt§t2al.,
: 7 12 adenocarcinomas 0 0
4-(hydroxy- . 9 (18%)™* | 11(22%)* | subcutaneous tissue 3 (6% 3 (6%
methy})ben- (18%) (22%) (6%) (6%)
zenediazo- 0 0 fibroma - 1 0
nium tetra- 5 10 fibrosarcomas 2 3
fluoroborate .
26 2 0 rhabdomyosarcomas 0 0 -
[HMBD] $.C. 50 mg/kg - Toth, 1987
weekly 2 1 angiosarcomas 0 0
3 (6%) 9 (18%)** | skin 0 (0%) 0 (0%)
2 4 squamous cell parpillomas 0 0
7 5 squamous celf carcinornas 0 )
20 (40%(** | 16 (32%)™* | subcutaneous tissue 2 (4%) 0 (0%)
' _ 19 13 fibrosarcomas 2 0
4-(hydroxy- .
methyl)ben- 0 2 rhabdomyosarcomas 0 0
: K
zenediazo- 5.C. 50 mgkg 26k] T 1 angiosarcomas 0 0 Toth, 1987
nium suilfate weeKly p o7 vh - o o
2{4%) 7 (14%) skin 0 (0%) 1(2%)
[HMBD] -
0 2 squamous cell parpillomas 0 1
2 5 squamous cell carcinomas 7] 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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EHlo-4. AgaritineFEADIEM SR

. Effect of treatment
Route _
Compound of D Expo- treated animals . control animals
tested admini- ose sure Reference
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- . _ ,
hydrazine p.o. 0.1256 % tifelong 6 3 leiomyoma 0 0 e’:‘gﬁi%??
{CPH] 156 4 leiomynosarcomas 2 0
NE-[y-L{+)- 13 (26%)*** 1(2%) subcutaneous tissue 0 (0%) 3 (6%)
glutamyt]-4- ] ‘
(carboxy)- oo 1 4 gkg 52 0 0 fibroma 0 1 Toth,
Ihsg?::?{;e | weekly 13 0 " fibrosarcomas 0 2 1986a
[GCPH] . 0 1 myxosarcomas 0 0

Table 17B cont. Tumourigenicity of the phenylhy-~azines and related compounds occﬁrring in the mushroom in randomly bred Swiss albino mice.
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EH10. Swiss miceENEHEEBRDFEEH

Parameter

(type of tumour)

Material or compound tested in the cancer study. (reference)
Freshraw | Dry-baked | Freeze-dried CPH GCPH HMBD
mushroom | mushroom | mushroom o
(Toth and - (Toth et al., (Toth et al., (McManus et (Toth, 1986a) | (Toth et al.,
Ericson, 1986) | 1997a) 1998) al., 1987) - | 1982)
Daily exposure . 47g 557¢g 1.25 g* 1250 mgl/l 1400 mg/kg Singlé dose
per mouse drinking body weight | 400 mg/kg
water for life | /| day weekly | body weight
for 52 weeks :
Fraction of 38% 20% 22% 38% 26% 32%
| tumour—be._aring (forestomach | (forestomach | (lungin (aorta and (subcutaneo | (glandular
-animals with the | jn males) in females, | males) large arteries | us tissuein | stomach in_
highest incréase glandular in males) males) males)
of a specific stomach in |
tumour males)

Table 18. Fraction of treated animals with the most pronounced increase of a specific tumour.

Phenylhydrazines in the Cuitivated Mushroom (Agaricus bisporus)

- occurrence, biological properties, risk assessment and recommendations
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Parameter Material or compound tested in the cancer study (reference)

Fresh raw Dry-baked | Freeze-dried | '

mushroom mushroom | mushroom CPH GCPH HMBD

(Toth and (Toth et al., (Toth et al,, (McManus et (Toth, 1986a) (Toth et al.,
| Ericson, 1986) | 1997a) 1998) al., 1987) 1982)
Daily exposure 4749 557¢g 1.25 g* 1250 mg/l 1400 mg/kg | Single dose
per mouse (males) drinking body weight | 400 mg/kg
' water for life | /| day weekly | body weight
| for 52 weeks
Daily exposure- 189 ¢ 229 g 50 g 204 g 149 g 0.82 mg
per kg body '
weight (mouse) .,
Daily human 019 01g 01g 019 01g¢g 0.1g
mtakhe of (0.025 g) (0.025 g) (0.025 g) (0.025 g) (0.025.9) (0.025 g)
mushroom per (containing | (containing (containing
kg body weight 10-11 mg 16-42mg | . 0.6-4mg.
CPH/kg) GCPH/kg) HMBD/kg)

Human cancer 193 x 106 - 86 x 10® 211 x10¢ | 1.8-2.0x10% | 2.7-7.0x10° | 23-150 x 106
risk due fo (52x10-8). (23x10-6) (56x10) - | (0.5x10%) | (0.7-1.9x108) | (6-40x10°6)
lifelong
exposure

* 1.25 g freeze-dried mushroom approximately corresponds to 12.5 g raw mushroom

Table 19. Estimated life-time human cancer risk from the intake of Agaricus bisporus in the Nordic countries (average of intakes in Danmark,
Iceland, Norway and Sweden). (Finnish figures withun brackels.)

Phenylhydrazines in the Cultivated Mushroom (Agaricus bisporus)
- oceurrence, biological properties, risk assessment and recommendations
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SOVREEAOESERERSKTEY., £ F
SOVERAOEREL 0BENCRREEE
BRTAFRHD. EFRTR. [7HY 2
AE| ORERERVELME, b5 &4#
OFEREL B LT 5 BT, Agaricus

FEEBShEEECET 2 REECRE
2 EOENERICET 5 TR AEER
Lz,

) TPHYZRE BE AL LTREEL
B THY I A (Agarieus) 3%/ aDRLT.
[7HY 2 AE LBEINTWBF 7 =L, #9F
BT &2 58 (Agricaceae) /7 8 7 &
(Agaricus) © Agarieus blazei Murill DT LT

HE. FEReATVES.

._‘I g_.



B. EBRFiE

/)=t FIUVBEEOERBROW
X ESEHEERE L TWS University of
Nebraska Medical Cente ® Toth Btz X2
BT DRoD@HEX&Ic, Agaricus BDX*
J a RO L OO F TORARLBSEA TY
% Gyromitra esculenta (7 I F¥F7) &
RBi}IaL FZVFEKOSH, SFARER
SRRk BT —REE, BEE #
RO OVTERL [T H Y 7 XE
COBEEETRN LE. SHIRBRIBAR
NTWEEERICODWTRE LR, i,
MEDLINE REIzLY [7HY 7 2HE] 0%
PIEARIC BT A XBHEERTY, BeoT
A HRE L. '

1) Toth B. A review of the natural
occurrence, syathetic production and.use of
carcinogenic hydrazines and related
chemicals. In vive 14: 299-320, 2000.

2) Toth B. Toxicities of hydrazines: A
review. In vivo 2 : 209-242, 19588,

8) Toth B. Mushroom toxins and
cancer( review): Imternational Journal of
Oncology 6:137-145,1995.

4) Toth B. A review of cancer risk
associated withh human exposure to
hydrazines., International
Oncology 4:231-239, 1994,

b) Toth B. Teratogenic hydrazines: A
review. Invivo 7: 101-110, 1953.

6) Toth B. A review of the antineoplastic
action of certain hydrazines and hydrazine-
containing natural products, In vive 10:65-
96.1996.

C. &
1) Toth B. A review of the natural

occurrence, synthetic production and use of
carcinogenic hydrazines and related
chemicals, In vivo 14; 299-320, 2000. (FEAH
AR FS OV RTEOBREHRBEORRY T
OFFE, ALERGEEHRICETS8%)

ZBHETIL, ¢ FSPUVRUCHEBEOBR
RTOEE. ALERPERUHERIZONVT
BERMALRATWS., ¥/ B LTH
Agaricus bisporus(¥ 2 U ¥ ) & Gyromitra
esculenta ® 2 R, T DfOF /=L LT85
BEIZSWTEREATHS. ZORAD 28
BEY dgaricus BO* 2 acB@T5b07T
Bol. BLTFIC Adgarsicus BD 27 BE &

._2 0..

Journal of .

GQyromitra esculenta \THAT AL EEHL

7.

(1) Agaricus B0/ =

@ Agaricus bisporus (Y7377, Wh
WH7 w2 A—2h)

B -N.{ v -L-(+)Glutamyl]-4-hydroxy-

meothylphenylhydrazine (34 Agaritine)

AEE :0008% 7y a2 AT EN
T3 (3R 9-14) . FAEREME L A T1 0.08%

(0.033~0.178%) Th-oic (15 . HHP

T 0.4~0.7Tmgle. HEBH (YF7—) Tk

0.3mglkg, BEWTIL0.038mgkg (18) .
BR T o4~629 u glg HEETIL 155 nglg.
R REN Y T 3~103mgfl. ERBITIX

- 2,110~6,905 uglg CTh-otz (21) . FEEW

Ti1 0.065% (23) . & T 100~260u gig

& 80~190u glg. fEETIZ6~33 glg (24) .
R4 TL 6520 1 glg, BIARIKTHE
0.5mM(=1356mgl™"), fa-F& Tix 0.6~1.2mM
(7.5-16 p mol gHeell solution(25).

4-(Hydroxymethyhbenzenediazonium ion
4%E :0.06ppm (34) . #eEE (33,35) .

4-Hydrazinocbenzoic acid.

EHEE TV yvaTyal—hTiR10.7
pglg (36) . BRIITET., ToPHRIT—FY
REBET, FRETHILEB[ALITND .
23 . :

g-N-[y-I- (#HGlutamyli-4-carboxy-
pherylhydrazine

SHE : BEET Lueglg 37 . T
Ehrdofn (28) . .

4-(Hydroxymethylphenylhydrazine

Agaricus bisporus X y-glutamyltrnsferase
EEATHS. ZOBEIT agaritine ¥ L
glutamate & 4-(Cydroxymethyl)
phenylhydrazine & KSR 5 RS &
#4-% (18) . & biz Agaricus bisporus 3%
Zo{bahEREREPEEHIREVRIT S
ZEERBEVRRVELTNS (23) . L
BLREL, ZORERINETOES,
= o ¥a — A QMY b IR ST

A2,

Agaricus bisporus DHEE
TAUZG (1998 Fixb 1999 F£ETOERE
BE) 485 T H kg (38) . 2— w3 (1995



EAEERLTOMNETR) 1042200 F kg (3
). TV7. T7ZIHEOHDELTHE
Eih., £RitEhTwa. B L BEIIE,
DX/ 2OfESEECHEEETHS.

@ Agaricus xanthodermus (V0®Y /4

*) . .
4-Hydroxybenezenediazonivm ion (sulfonate)

GEE  SERIITHIER., 4

hydroxybenezenediazonium ion Z&7e (70) .

# -N-[ v -L~(+)Glutamyl}-4-kydroxy-
methylphenylhydrazine : (Agaritine)
SHR :BBEFEORBEY I,
Apgaricus bisporus & FRBE 0.0T%EEN5
(12) . :
BE: 7HI  ABTH., aTEEs&E
ZHELRVEEO—D BRERZ LY, =
AECIEH:, FTRISEBI&EITZLEDLD
(69) . BEROZ IRV

® Agaricus pattersonii
8 -N-[y -L-(+)Glutamy}]-4-hydroxy-
methylphenylhydrazine : (Agaritine)
EAE BRFEORBEYH KT,
Agaricus bisporus & RBE 0.07T%S5Eh 5
(12} .
ERE - B_DNBH, —BHZIOKE
LR,

@ Agaricus argentatus

8 N[ v -L-(#)Glutamyl]-4-hydroxy-
methylphenylhydrazine : (Agaritine)

EHE: BRETFOEBREY HIZE,

Agaricus bisporus EFZE 007%EThd

(12) . :
HERE :BRLNRIN, bEvowrshi
v b\- .

® Agaricus campestris (T F )
g NI v -L-(®HGutamyll-4d-hydroxy-
methylphenylhydrazine : {Agaritine)
EHEFER BERFEOEBRBLAR.
Agaricus bisporus LRBE 0.0T%EEh5
(12) . '

4- (Hydroxymethyl) benezenediazonium
ion _

_21_

SFE: E7H, #EHY 8 .

B -N-{v -Glutamyl]-4-formyl-
phenylydrazine : (Agaritinal)
EHE  EWCER (7D .

HEE: ITmeadow mushrgom ] 85V i Ipink
button] &FEIIN 2. FAKPI—uyRDE
HIZEBICRbILD, BEoB L&D D
THd (N . BRTHLERBATNA.

-® Agaricus comptulis (NG 57}
B -N-[ v -L-(+)Glutamyl]-4-hydroxy-

methylphenylhydrazine:ag : (Agaritine)

EFE - BRTFEORBEYHIZRX,
Agaricus bisporus & FIT2EE 00T%EEND

(12) '
HERR:RRALTESR, bEVOICER
2V, : :

@ Agaricus erocodilinus
8 -N-[ v -L-(#)Glutamylj-4-hydroxy-
methylphenylhydrazine : (Agaritine)
SER - HREFEOEBED HiZiX.
Agaricus bisporus & [MRRE 0.07%2ENh5
(12) .
HERE:ERL2BHE, BEVEALILT
A%/"AN

Agaricus edulis -
8 -N.[ y -L-(#)Glutamyl-4-hydroxy-
methylphenylhydrazine : {(Agaritine)
EFR: AEFEORBEY HITR.
Agaricus bisporns & MBE 0.07%E%Hh3
(12) .
HERE PV LAERX// o LTaENT

VBH, EOWREIFETHS.

@ Agaricus hortensis

£ -N-[ v -L-(+)Glutamyl]-4-hydroxy-
methylphenylhydrazine : (Agaritine) .

EEE - BHRFEFORREYHIZE.
Agaricus bisporus L REBE 0.07%ZENR 3

C(12) .

HRE:RALRDY, TOEAERNEITH
THB. :

@ agaricus micromegathus
B -N-[ ¥ -L~(+)Glutamyl]-4-hydroxy-



methylphenylhydrazine : (Agaritine)
EAE  BRFEOZBE AL
Agaricus bisporus & FIRRE 0.07T%EEN D
(12) .
HERE  RATHLINEN, FH.

@ Agar:cus perrarus

8 -N-[ v -L-(¥)Glutamyl)- 4-hydroxy
methylphenylhydrazine : (Agaritine)

EHEE BRI EOEBED HITE.
Agaricus bisporus LTFRE 0.0T%EEINh5
(12). BT 1.25% (28) .

4-(hydroxymethyDbenzenediazonium jon

BEE : TOBRTALE - OMENSE
LT (85) . ‘
WEE : RATHEIIEN. T

® Agaricus sylviculus

4-ChydroxymethyDbenzenediazonium ion

EEE FOEBRFBEEN - OBVEIEE
hTwie (85) .

EHEER : RATHINEMN T@?

@ Agaricus campester .

g N[ v
methylphenylhydrazine : (Agaritine) -

SHE BEBETR, EREET 026%

(0.02.0.1%) (23) .

ERE : RHTHELIIEN TH:

@ Agaricus arvensis (¥ 0FZF N NFF I,
FANTET)

B NI v -L-(®Glutamyl]-4-hydroxy-
methylphenylhydrazine : (Agaritine) .

SHEE  FAEOBHDILR. BREER]
LT, 0.02-1.85% DT, ¥ G.66% DT
HYFoBEaER TN (29) .

4-(hydroxymethyDbenzenediazonium ion

SHE : TOERTFRER, ZOPHERE
FhTwk (85 .

WHWEE : Thorse mushroom| & HFRZh

(73) . FIELLLBVWLWE, 20OHEEE
HARRTED. '

@ Agaricus excellens
g -Ni{ v -L-()Glutamyl]-4-hydroxy-
methylphenylhydrazine : {Agaritine) .

-22-

-L-(+)Glutamyl]-4-hydroxy-

BRAS K,

EHER FAETIE, BREET 046%
(0.08-0.9%) (28) .
HEE : RARBTINEN T,

8 Agaricus macropug
g N v -L-(H)Glutamyl]-4-hydroxy-
methylphenylhydrazine : (Agaritine) .

SEE . BEETER, EREET 086%
(0.07-2.50%) (2 3) .
HEE  RAET A, R

@ Agaricus vaporarius

8 N[ v -L-(9Gutamyl]-4-hydroxy-
methylphenylhydrazine : (Agaritine) .

SHE  EREET010% (23) .

HEE WLy, BERETH.

® Agaricus subperonatus

g NI v -L-(+Glutamyi]-4-hydroxy-
methylphenythydrazine : (Agaritine)

SHE  ERERT0.25% (23) .

HEE  RRATET 80 R,

@ Agaricus silvicola (2 Y ) FY)

g N[ vy -L-()Glutamyll-4-hydroxy-
methylphenylhydrazine : (Agaritine)

SHE BREET 025% (0.06~1.2%)

(28) .
EEE: Zo¥ )/ =%, Twood mushroom)

LRI (73) . WRETH.

@ Agaricus bitorquis

B N[ v -L-(Gutamyl}-4-hydroxy-
methylphenylhydrazine : (Agaritine)
EHE  HFERBTIX, EREET 071%
(0.05-2.0%) (23} .

. 4-Chydroxymeéthylbenzenediazonium ion
SHEE L ERER, BFRHA (85) .
%R : lspring agaricus] &I T

3 (74) . BRIIBWSHEHRETRA.

- Agaricus augustus

8 -N[ v -L-(#Qlutamyl}-4-hydroxy-
methylphenylhydrazine : (Agariting)
EHE: FER TR, EREET 0.80%
(0.10-2.20%) (23) . |

HER: 412, (princei THY (73)
HRETH.



Agaricus niveohutescens
8 N v -L-(HQlutamyl]-4-hydroxy-
methylphenylhydrazine : {(Agaritine)
A AR T, BIREETYH 0.40%
(23) .
BWEE . RIIRVA, HRETH.

Agaricus nivescens
4-(hydroxymethyl)benzenediazonium jon
SHE s, BFH (36)
HERE  ARPHERETH '

Bl Agaricus pequinii
4-(hydroxymethyDbenzenediazonium ion
SEE &R, EFTH (35)
WEE  AEPHREETRHA ‘

Agarieus phaelolepidotus

4-(hydroxymethylbenzenediazonium ion
SHE - BREShicE. 5% 386
WER : RFPHRETH

Agaricus pragclavesquamosus v terricolor

(FHTReV S BY?)
4-(hydroxymethy)benzenediazonium ion
SHE  mHERER. BFTE (35)
W& - ABEOERERE

Agaricus pratensis .
4-(hydroxymethyDbenzenediazonium ion
EHE BHERER, BFH (85
HEE  ATROHRETH

(2) Gywomitra esculenta (FIX¥F 7 )

Acetaldehyde methylformylhydrazone

{Gyromitrin)

o B FEERS T 01~08% (47) .
09% (4849) . 9 HE OBWEE
methylformylhydrazone #3E#. RHIFLRE
LEBIZ LY B (B0-53) . HRHTo 9

FE3E DIESEME methylformylhydrazone B3 57
@ P Acetaldehyde -

u g . 1 &
methylformythydrazone ¥ 48.9 1 glg THho

7 (54, 56) . B4 TR 60~820p glg (59) .

Pentanal methylformylhydrazone
SHE : 0.1% %R (48, 48) | 08

pglg (54,55) .

8-Methylbutanal methylformylhydrazone

_2 3_

&FE3.3% (48,49) . 22p¢glg (64, 56)

Hexanal methylformylhydrazone

&8 :0.6% (48,49) . L4pgle (54, 56)

Propanal methylformylhydrazone
SHE 1 ugle (54, B5) .

Butanal methylformylhydrazone
SEE 080 glg (B4, 56) .

Octanal methylformylhydrazone
EHEE : 02uglg (64, B55) .

trang-2-Octenal methylformylhydrazone
&3E : 06uglg (54, 55) .

cis—2-00tenai methylformylhydrazone
LB 08uglh (64, 56) .

N-Methyl-N-formylhydrazine
i E | BIW T 250-600 glg (47) |
200pnglg (657) .

Methylhydrazine

SRR HRTYTIE 1246ngfg « EX
7 AR CHIRERE VW 2 2 2R L (61,
G2). % 900m & 2200m Cm ¢/ =,200-350
pglg L 50-60uglg LENRRENE (68) .
HEECIL 5-65 nglg (64, 65) .

B : 1971 £, BT bR TEE 100
FAREARTND (66) .

(8) M¥E

Agaricus BO% / = 21 BT TRIROL ¥
5 Oy HEEkS VLT OBELAMOEH
NEFEERE (F1) . B, §-N{y-I-
®Glutamyl]-4-hydroxymethylphenyl-
hydrazine ( Agaritine ) B W' 4-
(hydroxymethylbenzenediazonium ion 142
X O Agaitcus BO¥ ) 2 CEOFEIHER
ER T, LaL. Agaricus blazel Murill
2B LTRomiieho k. £ Gyromitra
eseulenta T, 11 O KU/ HEEORF

CBBLRBEERTHE (F2) . PSR

PEI1IRLE, BEHRSHHEEINTVS
Agaricus bisporus & Gyromitra esculenta T,
ZFREN B HAVL 6 BEDL FT VU358
K55 WREOBELAYIERSATYD



Z&d b, Agaricus blazeill b FZVVE

EHEPRS L LTER SR TV S BRI

%<, Agaricus blazei Dt ¥V HE4&C
BT aafPSEEEZbhk. Ehific
Wiz o T, EFEPEEE. 37 208y,
BB OMBERPICIVERDZ Ehb,
INBDILbEBETANERDBEZAD
B, B, KRXICE, &tepiBETs
EMDOREIIRI ok, B CRLEXH
DYR b eBBERL & LTHRMALE.

2) Toth B. Toxicities of hydrazines: A
review. In vivo 2 : 209-242, 1998, (& KI5
- kBB D)

COERXTIE, B FTYVY, B RIVVEH
EEWEOBEELEH DL BBV EEHE
B BRI HERICOVWT 22 HED
EHEFECIL, TRLCH D, T IHEFR
DFT 38 WEIBR I TS, Zhbo
R ORI HRADIEL (Toth B. A review of
the natural oecurrence, synthetic production
and use of carcinogenic hydrazines and
related chemicais. In vive 14: 299-320,
2000) 5 Agariens BOX 7 2 CFEENHE
bk ol T1{b84 L Gyromitra esculenta
KEEPALNERoR 11 kS EHEER
R EIToM. TORR, ARG
 ROBEED MR OVWTRARLATHE,

(1) Agaricus BO¥*¥/ = CEERERENH
*AK. |

@ p-hydrazinobenzoic acid.

ek F-ERL.

4 X ; 0.8~2.2mglkg. K T#RE. E:%?:e
FrigmEE i L (156) .

- HKTRE, FRMEREIEESO).

EATy b 115 E7213 1/30molar TAWE,
L6 celkg, 7 BETHMRME, RibmREE, ~
TS o v CERERS (173) .

@ B -N-[v-L-(H)Glutamyl]-4-carboxy-
phenylhydrazine.
B hF-aR2L0.

w X :1.4 mglg . UB, 52 BMERH

£, BEAE, BIEE. RIENERERM (58) .

() Cyromitra esculent TEHRSERSN

o E.
@ Actaldehyde methylormylhydrazone.

_24...

B b BTl

7Y¥¥ 1 0,05 0.5 BV 50 mgkg/day, 90
Afifkids. FERVIFHREECE ), @
% GOT,GPT i, BRMELEOTHE., +
EOERRZY (72) .

T¥X 165, 70 RO* 75 mghg, BEREQD
BE, FElaERg, B, REEREOR
%. hiF GOT. GPT 0N, FEOBHE
¥, ECHSRELRhE (78) . -

Z w200, 250, 300, 325, 360 mg/kg, H
EROBE, FEREES, B8, REE
EDEE, FFEOBEREER Y., BLAbY

(78) .

Z v b 200mpkg, BRER/RE, ~FY
RAVE Y — Vg REREHOER, Fhou
— P-450 O (74)

Z v b+ 1 80, 100, 200mg/kg, . HEHE OR
S REHEM, RPFRIDALEH YDA

o (7s) . |
= %X : 1.5 8.0, 6.0, 12 mmol/kg, BE[EEE
ARE, #REEE, FREERDOERE, &
%, BRFERECRE., RREEORM, &
BoEwER L, ELALRENE (76) .
7R 1400 mgke HERORE, #HiEKE
Fﬁ% HBEUCBEOER, U@Ly,
# 3 B6, C, y -aminobutylic ac1de o®ET
£V, E=iEmH (7D .
=Y b Y :0.005 0.5, 5.0 mgkelday, Bk
90 Ri#E, FBEEOED. LfF GPT ©
EM, BT, 05, BRETMADIBTHEEE
2y (712) . ‘ -
=T MY : 50,100,200, 400 mefke, & M &

ERE. BHopERL (78) .

@ N-Methyl-N-formylhydrazine.
kb T L.
7w F 1 150mghkg, BEROE., RE~D

. AV D AGEHEM (75) .

. Zw bk 150mghkg, BEEARE, ~%V
NN EF - NEHEBERSROER, Fhon
— & P-450 O (74) .

v U X ;M 500 glg. HEIZ 300 & gla, EE
FENHRE, 2TOERBYIIET, BRI
bhvihyole, R BHE ISICRmEL (87) .

<R :0.38m mole/kg, 0.76 m mole/kg,
1.62 m mole/kg, 3.04 m mole/kg, HERD

| BE WHEEREE, PR RO L BT,

BEEoHL., LFoEE, BREETOH
. EFOFEE (76) .



® Methylhydrazine. '

t b 50ppm. 70ppm, S0ppm. 10 2%
ANRE, FR. FR. S0BVDTES. &~
R, A Y AMED IR, FERERE (268) .

FHFFEN 2.5~10melkg, 23 A FRERE
e Eet, R, FE. BPRET (269) .

T YA 25mglkg. 5.0mgkg, 2 El
5., BHEREBLORNC, T8MHE 270) .

7 4 A 2 5melke, 5.0mpfkg, 5 HE
e, TE), R, BE. RS EE,
R, FRENZERLERSE (271) .

7 B 2 5mglkg., 5.0mg/kg. 7.5mglkg.
BEH 51T 14 AMREEENEE, EEH
&, EEBD, B, EBELI b FY
T~BEE (272) .

7L Y AW 82, 146, 162,
840ppm, 15. 80. 60 FREARE. BoOR
¥, g, /Ty, R, BEBELEL, ~
< F7 Vv FED RROBREME, & EH
DFLE 218 .

7 AN 0.5mg. 1.0mg., 2.0mg.
4.0mglkg. 5 ARX2 B (9 AkE) . Bk
AR s, TEIEEE (274) .

THFFERE YR BERE, 15 4\
80 4r. 60 DEEBERARE. RFIME., R,
EEREE, hiERRESR. RRREE, BT
FHy (275) .

U X ¥ 02epm. 1.0ppm., 2.0ppm.
5.0ppm. 6 BM,/B. 5 B/, 6 +ARA
BE, Bl (276) .

7 H ¥ : 02ppm. 1.0ppm. 2.0ppm.
5.0ppm. 6 B H. 5 B/#. 6 yAEA
BREE. FROLEREGHD. NV YAMEHREE
m (277 .

FAFEA - 02ppm. 1.0ppm, 2.0ppi.
5.0ppm. 10ppm, 90 HHEIRARE. WEF
B2 L (278) .

E—S N EEORE. BE 4 FREREAR
B, FRuE, JEH, PRORGEEE. ER, AE, &
B ER, RORERSSEHHML, HFET
- {108) .

HEFEK
(283) .

B — 2 : 96ppm. 195ppm. 390ppm. 15
4. 304, 60 HRABERE, B ORIBL, HIE
3 N
iz, BT (273) .

v N : bmglkg. 7.6mglkg. 10mefkg.

(279) . (108) , (109) . (281)

 BERARE, RAE.

gk, EERLILK, EBEHS LFL

15mgikg. 20mgikg, 30mglkg. BEEEREAN
#E, FRLRLEEF (2840 .

E— SN R ARER D 5T smeglke BES
MR, mMeRFE. K. BEE (282 .

v — v : 96ppm. 195ppm, 390ppm. 16
45, 3045, 60 DRARE. HORMK, W,
FHT Y., B, ESEEEE, RRRRE
E(273).

¥ — A 1 5mg, 7.5mg, 10mg., 16mg. 20mg.
S0mg/kg, HEREEAERSE, REKEE, &
g wusl (284) .

-7V 8. 7mMkg BERE, AEREE

(215) .

Y- FEERE, 15 4. 80 &, 60 &
FEBE, MRRE, THIE,
FRmEkEE, EBEE, ﬂ‘ﬁkﬂﬂ&ﬁlﬁl ¥
H%'Ftﬂlﬁl%, FET-BY (275) .

— 1 02pm. 1lOppm. 2.0ppm.
5.0ppm\ 6 BRl/E, b BFE B, 8 A &
ANBRE, . BEEE (276) .

E—Z N 0.2ppm. lppm., 2ppm. Sppm.
6 BEfI/A. 5 BRAE. 6 # 8. RARE,
FROEREEE, FREMREY, MFTIAE
TAHVIFR T 7 E—¥, BHV VLR

@m .

E—# : 0.04ppm, 0.1ppm. IOPpm
2.0ppm. 5.0ppm, 10.0ppm, 90 BHERAR
B OBV TNV TR Ty F—ELE
h. i, FHRFEm (278) .

v—Z N : 0.56mgkg, 1.0mglkg, 1.5mglkg,
2 AR THRE, ROREE, B, 7 y3—
MR, BEHDRET. B 0T r—Y
DARILE(285).

T ¢ 0.11mmole/kg, 0.22mmole/kg,

-0.833mmole’kg, 0.4dmmole/kg. 0.54mmole/kg,

HEBRARE, * b~ES e iiE &
BFET (286) .

EATw b :0.1lmmole/kg, 0.22mmole/kg.
0.40mmolefkg. 0.47mmole/kg, 0.54mmolelkg.
HRIERRS, A b~ES o riiE, &
HFEL (286) .

Sy b BEREORBRE. 4 BR. BEREA
R, A&, WREEE, =8, BRI, ¥
HIFET (105) .

Zyv b BEBRA, BEA. EN®E,
LD;obk. BhTi, 33mglkg. 32mglkg.
82mglkg(108,279) .

5w b 1 10~100mg/kg, BEEEFENRE.
mg, £ (119 .

_25_.



5w k1 0.1lmmole/kg, 0.22mmole/kg.
0.83mmole/kg. 0.43mmole/kg. 0.64mmolefkg,
HRHREABRE, A ~TFobrRE

(286) .

%o b i 156mglkg, HEEEARE,
HREREE (278) .

Fw b 1 78ppm. 127ppm. 244ppm. 427ppm\
80 4y, 60 4. 240 &y, RARE, . &L H
DR, THA, FRER, B, E%E%ﬁ"ﬁl
. ECHE (2713) @76) .

. BRIRNBE, LDgoix. Th¥En.
285mglkg. 133mghkg. 48mgl/kg. 38mglke

(288) .

Z v b :10.2ppm. 1.0ppm. 2. Oppra., 5.0ppra,
6 B¥f/H. b B8, 6 ¥ A. Bﬁ/\ﬂ%ﬁ b
IBEMREER L (276) .

Zw b :0.2ppm, 1. Oppm\ 2.0ppm. 5.0ppm.,
6 BRf/A. 5 B/E, 6 » A, BARE., &
FERET 7D . .
- Z v b :0.04ppm. O.lppm. 10ppm. 90
HRRARE, | REFET., BHRER (278) .

NAXF e BRER, B0, BEaRE,
g, fiift, LD sobk Eh-Eh 326mglke,
72mglkg. 44megfkg (288) .
- wOR s REREORBE., BE 4 B#f'sﬁ!ﬂ}\
BREE, RER. MPOREEEE, mafg, HBIFET (105) .

= 7.A : 28mglkg, 38mg/kg. 60mghkg ©
MHE2, BEREZQ. Bk EERRs, 28

EFT 279 .

L e R BEENR, ERE, 8&0#s5, LD
50X, THIEN, 33mglkg. 32melk g, 33mg/

k g (106) .

. =D X :82mglkeg. HEREErHRE., B8

HFFEe (129) .

< 7 X : Bmglkg. 8mgkg. 10mglkg.
20mgikeg. 50mg/kg. 100mgkg, EEERERN
#ye, = FOHE (150) .

~ 7 A :65ppm, 92ppm. 122ppm, Z272ppm.
304y, 604, 12045, 2404, RARE. &
& A%, PRI, MEREEE, ¥R, u®. B
YEBhTOE, RS, FBLH (273, 275) .

=D R :0.2ppm. 1.0ppm, 2.0ppm. 5.0ppm,
QR 1 B, 5 B/E, 6 ¥y B, BARE.
B ks, BriE. Bk, %@D’\‘%‘?
FywikE (276) .

2172 :(0.2ppm. 1.0ppm. 2.0ppm, 5.0ppm.
GERR/H.6 B IR, 6 » A, BAKRE, 2{)p11m\
5.0ppm JELC (27T}
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T UR 400 glkg, MEE TS, mEE,
FET, JFARME C BRRMETMEZRL, WS

m (87 .

¥ 7 Rt 0.38mmole/kg, 0.76mmole/kg.
1.52mmole/kg. 8.04mmele/kg. BEEI&E DR
5 rRiEsE, FEL BEEE, DHEME,
HPIFET (76) .

b % H oA (Zenopus laevis) :HE. 8mgl.
5mgfl, 1 Omgfl, 1 5mgl OFRETKDP, .
AR, BIRE, RSN, FRAR, B
FECH (182) . _

b & Hx )V (Zenopus laevis) : B, 1.Omgh,
10.0mgA, 100.0mgA OEETHKF., 3 B /. .
1.0mg] RFEFR2 L. 10.0mg SLEEGHN
M (183) .

@ pentanal methylfromylhydrazone. -

Ehry=Fal

2R 50uglg, 1hE, 52 )ﬁfﬂﬁﬁﬂfﬁ’s}
BEAEE . PR, SERCEERE, T
HERGET 72, 16, 0%, HET 60, 2, 12%.,
AT, HT 26, 0, 0%, T 22, 0,
0% (59) . .

8 /NiE

ek, P, OB, Ty b, =TRY,
FZ IR EEH LT, SRR, FFREER,
MER, BOR, ERMRRESRETCRIET
BHRALPE R, RXOEE DL FT
VrREROREHFRRREOCTERIC O
FLTWi, ESlPW b, KL Agaricus B
THER S i 8 N[ v -L-(DOGlatamyl}-4-
hydroxy-methylphenythydrazine : Agaritine
% 4-thydroxymethyl)benzenediazonium, ion
onwtoiRiksbihiahotk. (FH)T
SRLEXRO VR bESZEH 2 &L ULTCHNM
L.

3) Toth B. Mushroom toxins and
cancer( review): I[nternational Journal of
Oncology 6:137-145,1995. (= v i szt —A
OFHRLE BR

FRXTIE. SEEERAEIDEX/ 20D
FER L RPAMEOBE W THEL B AT
5. LOoR, BEERRERCETSIDEL
T . Agaricus bigporus  -Agaricus
xanthoderumus & % VW I1X  Gyromiira



FARTIL, 30 WEDOE FZ V&L FT
CrSEEQBHFEICETERPEHRS
nTwWik., ZOW Agaricus O ¥/ ok
Gyromitra esculenta DS E LTS HEOH
ECHLME o ELET 2 HoORE
%z, BlAXBESSBICEN L.

(1) Agaricus bisporus

@ P-Hydrazinobenzonic

=T b Y : 96 BFRFFSR L7 DIHIRIT O~
5.0mglegg, 1 EEEHE, 14 RIRIBZFVE

IMERUES., B RE & AR ERERAT

(%) Gyzomitra esculenta

® 1-Methyl-1-formylhdrazine

Zw b 3R 13 B, 100, 200, 300, 400
mglkg, 1 BES. FHERKFERFLEE. 5
i, PIESRRRORE. HIRAVEEER
KB (26) . ‘

@ Methylhydrazine
Ao B, Smgl., 5mgh. 10mgf.
15mg/l OEETKP, BEoRaliv, /.
BB, FfERL. FREY (29) .
Fx ) BB, 1.0mgfl, 10.0mg/l. 100.0mgll

DEETAH, 10.0mg/l B EZmiEgE (24) .

S b i #HE 615 B, 25, 5, 10 mgkg,
ElRngE, BEshoiEREMmE. B
BRETI, BUELREREOFEZERE
b7y Es).

S b 1 3E6-13 B, 1.0, 2.5, 8.5, 5.0, 7.5,
1.0 mglke, BiBER Y FiC L 50FERE. &
REOED L BREOEM, BREREIIRD
bR (60).

@ INE : -

R/ aOBBIKEEhEE FIVCEER
3 BOYWH LB 3 ETETEORERR

Bohi, EBTRLEXROVR MNE

BEE 8 L LT L. '

5 Toth B. A review of cancer risk
associated - with human exposure to
hydrazines. International Journal of
Oncology 4:231-289, 1994, (k b~ FZF
VbR PORBCRTIRHE YR Y)

A HmXTH. Hydrazine, 1-
hydrazinophthalazine HCI, isonicotinic acid
hydrazide, N-isopropyl- o -(2-methyl-
hydrazino)- p -ftolnamide HCl, £ -
phenylethylhydrazine & 5 5@ hydrazines
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oW TERBRTWER, Agaricus B
Gyromitra escusenia TR bhilb FZ7 ¥
VHEECBET SRR Pok. TITR
MERIAEBIITHLOATESROLEY
T, Hydrazine ZBWTIX, BERERNE Lk
ERL LTREERTEY, SFALEERS
AR FORBRHERTERNIED, B
RECUHEEOL PADEEY X7 Y|
TAEDIIELNE LTWA, ¥ Hydrazine
ZoWTH, BEsh A TRBEECE
LT REEESEN . 0RERCth ol

6) Toth B, A review .of the antineoplastic
action of certain hydrazines and hydrazine-
containing natural products. In vive 10:65-
96.1996 (t FZ ¥V {bg¥HBLUe Fo ¥
Y EERBDORH AEREOWT)

ARICTIL, 79 Ok RZFVVBEERUE
D& Y. Agaricus bisporus & Lentinus
edodes @ 2 IO/ = OVEBEERIZ
SN Tit=bh Tk, §EOCHRZEHNICH
#Y 3 Agaricos bisporus OB OVVTRER
+3.

(1) Agaricus bisporus
+ 7 R4 C8H kU CDF <= ¥ X - MM-46

B2 IMC EMREEE. Agaricus

bisporus ©FFEE 10,20,30% S HFRER,
30 R DEMR DRSS ST COH T 58.8,

66.8. 76.2%., CDF, T 326, 45.3, 55.4%.
T, BRI Lx. £, REEROE

BHokHiz, A—r—F%y F7FoFd 4R
2% T —HIROFEMLS £ HRNE2).

@ S
Agaricus bisporus & Lentinus edodes D
20% ) S THEFAEZRLES, Zhbdbo
ERRE FOUVBEAERICIDDOTH

BEHEARV. LA, ZoEARTOMmD

Bay (b2BOEHEER, By 0Bkl
8 oA LS. £k, L FVVIEEY
OIREIER DB LITRVE, i
ELTH, HIRESE, BER~OTH. &

- SRABORE. @RLAEOWE. RakP

DNA O ¥I2 X 2 REBEISET B 5.
RO ORI, BEEBOBFEHHN
THLOEEBPOBFETHB. EFiZ e R
SOvbamit., MEORECHETL LR
HbhTHY, ZOEER, BELEHTIX



sl (B . OSKETIHEME (B ~
EHREEEC) LLTNS,

7) Agaricus blazei murill

& H. AEEELECARBT A ERAPEE
WwhaTWT, Whw3d (THYZXE] &
LCERBENT WD Agaricus blazel Murill
oAy 2 —Fy PERALLE
MEDLINE © Agaricus blazei O¥HA%H
FELTHRHELE. TOEF 11 OXBROFTE
BEEME o, “DW 9 BB OH
BERE L REBERCATILOTHLL
(1-8, 7, 8, 10, 11) . BY OXMIIBRK
LEILLE, 7 ek, ERBEOUE
(6) LHEREMELINEYE ) B3
LD Thol(@FE4). ., RAKO2VWTE
3L, b RFUMEEBFRBEINL O
il BEE. B VUATEEGE, VITYV
ZERFLS L LTREBEENR TV, EB)YTR
LEXBOU X FESEER 3 LLTHRIL
J. Eie, Z Oz, Chemical Absiract(CA on
CD 1999 EFR) THLHBEIT 2 7M.
Agaricus blazei DRFTHLNE 21 #:OF
#®izir, & FF ALY 5 boikr
Mof, I THLPRY. SHEHE BF N
2SI T B MEN LT, T OERIL.
B, MismEl, HkE. REREBERAST
Hoi.

D EERUEE
AT HYV I RE) ORLEDOBERPDL,

Agaricus (~NTFF ) Box)akT¢
Gyromitra esculenta (F I A% 5 7) OB F
S OwEE. AR, BEE, —RERE.

t Ao OWT, B, Agaricus BX
J o BWE Gyromitra esculenta [LEH &
NTW3E FIUrREEieon T bETH
. R, —@EH. £ b~oFEEIZoW
TXBRBICEELE. SbESHAHEEE R
TWBnbwa 1719 7 RE] (Agardcus
blazei murill & A=Y F7) OVWTHRE
L. ZORR, Agaricus BILEERBEVS
ANOE BS O BEEEER U Agaricus EO 1
#% Agaricus bisporus (Y7 U F 7. B
vz A—A) B Gyromitra esculenta T
ER LY REERERSL TV B
SENERSLE—ROL R UVFEET
EEHELERENTWE. LML, BT
D% ) BRI L5 RZUUHBEGOER
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REE LA Chhotn. —F [THY 7 RE]
WEBLTH, £ FFUVBREETSHRE.
LAaVIEEEEEOERICETIRERR
Hirbhirhol, HichE (EE FRITEB
+ AR ERbNE. Zhik. T7HY
yRE] Be B UURRERRERY. b
DVHEESRVERERT S L TRRL,
r DB TOEBRBFDRTHWRNWEEER
FHLorEXLNRE. Blt, 5B, BRE
BELTERSEShATWS [THYZAE] X
B OB, BAE. BEETHoLD.
BEOX) aOESFELIERDFETE
EENTRY . AEERLEFCAL., D
gdpiz oW TE RITRER DRV, i
LosrExNE, (THVZRE O F
S OVEBEEEOS. HAVREMRRCE
B 740 2% ORBEBIC L SRR~
DEBIL>WTORMRLLLERDHD LE
ZbhB. FLT, £OEECHEL»TH.
#g:%@%w&ﬁﬁm%ﬁ?amxﬁﬁﬁ
BLLTO IPHY I RE] L2 TITH D
A, FERE LTRBR-PESPBRR2EEERD
MBoWFRND, FOLILBLHTEE
TANEDOEERLEETS.



asculenta DEFEH & LTHERBINLTND

v RS OrBEkRCEOEEMER 11 &

& Agaricus bisporus B0 Gyromitra asclenta
ZFOLOEONWTEEDLERTWE. BFRD
SIS E N DA BO Agaritine Z R
T 0B (27 bEHEhTwk BT
EHEFTLE

BRI 2T T A Ch 3.

(1) Agaricus hisporus

‘(D N*-Acetyl-4(hydroxymethy)phenylhydradine
(33)

JEEZ AT B, LE

® 4- Hydroxymethylbenzenediazonium
sulfate (80,85,41)
IR « BRE. B, BT

® p N( v -Le-Glutamyl-d-
carboxyphenylhydrazine (87)
FESER AT ¢ B TR

@ p-hydrazinobenzoic acid hydrochloride
(40) _
REE R AR BT KB AR

® Agaricus bisporas (38)
BB SE A ERAT ¢ BAEEE. WE. . R

" (2) Agaricus xanhodermus
Q@ 4-Hydroxybenzenediazonium sulfate

L (42)
PRI « TR

(3) Gyromiira esculenta
@ Methylhydradide {31)
TEBESE AT : i

® N-Methyl-N-formylhydrazine (32,34
TR ZE A TR ¢ FERE. B, FEo 5. IEE.
., a5

® Acetaldehyde methyllormylhydrazone

(38)
WAL« M, BEIR. WE. BER

@ Pentanél methylformylhydrazon {(39)
[BIESRAET « F. BT, SRR

© Hexanak methylormylhydrazone (44)

Y

JEBFRAETL ¢ B, FTRE. SRR

® 3-Methylbutanal methylformyl-
hydrazone {43)

[EESA : B, SRR, B Bo>,
iR B

@ Gyromitra esculenta (46} |
B S A EL s fp, BEE. BE, BB, R
o, BiE. FiE )

@ I &
AL DITEREERAHTH2IOT,
BIAERGERS LY., BESHETR R

8% r¥i. 3EOEOT (Agaricus bigporus,

Agaricus  xanthodermus .  Gyromitra
esculenta) & FDRHTHBL FFVBH

KiZwURO 16 OBRERUHBRICERES

SR, RAeWMAE., BiEE, RES. ¥
15, g, B, Bo S S0l tbRRITE
ATV, BXOEERINODZ &Hb,

Wi Eb I bOYEDW L oL Hik

pew resBasl @< LEELTWS. Zivh
DHEDIEL AW BROTRES NI L P
b, BRENCLLOBETREIEZ 21X
WL BNWED. T, TVROEL ORE
¢, FilE ORESCEHEOBIHLRD
FLTh, SR L WOt FREBRTOE
OFEBT. FRENRPoTLbOTHoT.
KBRS DI MEOFHEFE hydrazine 5F
r MBS RIRREAEHER TR L.

BB L THETOROERE, {LZWED
REHREN - b, BRASML CORPTE
REEIC LS. BB, SRR, BER, B,
Bk P COBORRIIBEEDOL LS, B
BT/ £, SOBEL L THREL
%% ) 2 RREEEET 5P ERDCHEND
2E, &) aONEBR L EREOEFHRE.

SF LU COMAERSNRIS LRELTY
5. —H, X7 30FWEEDLREHPED
B CITEES R R E LA ETEADF
P& Ay, BEERCHEMERALEEDLD
ARV, EHAATND.

4) Toth B. Teratogenic hydrazines: A
review. In vivo 7: 101-110, 1993.(k FZ ¥
HEEOETHL »



#1 Agavicus BX/ 28 FHDB RS ULFEkE T Ut olBE{Le
{3CHt : Toth B: A Review of the Natural Occurrence, Synthetic Production and Use.
iofz':CB;’a'Jlscinoge::aic Hydrazines and Related Chemicals. In Vivo 14: 299-820, 2000. @

' b RS OUEBEERUE OBELSY
/= OR “a | | mBa {ocpr | | mpp | qren
Agaricus bisporus Osassz | Cussps | Opsss | Osar | Oison
| Agaricus xanthodermus | Oy, One
Apgaricus pattersonit Oys :
Ag&?.'.fCHS grgentatus O 12
Apgaricus campestris O Oas e - Ons5
Agaricus comptulis Oy : _
Agaricus crocodilinus - Oy
Agarious ednlis - Oy
Agaricus hortensis Oy
Agaricus micromegathus! Oy
Agaricus pexrarus Oiz2s | Ogs
Agaricus sylvieulus Ogs
Agaricus campester Qg
Agaricus arvensis Oag Oss
Agaricus excellens Oogs
Agaricus macropus Qs
Agaricus vaporarius Osg
Agaricus subperonatus Qo
Agaricus silvicola Osq
Agaricus bitorguis Oss | Ogs
| Agaricus angustus QOgg -
Agaricus niveolutescens | gy
Agaricus nivescens Oag
Agaricus pequinii : . O
Agaricus Oss
haelolepidotus
| A, praeclaresquamosus O
Agaricus pratensis Qs

O, Mure LTRDEIELD, FRRXHES (STEH 1),
GHMFH : 8-N-[y-L-(H)Glutamyl}-4-hydroxymethylphenylhydrazine
HMBD  :4-(hydroxymethyDbenzenediazonivm jon
HBA  :4-Hydrazinobenzoic acid '
GCPH 1 B-N-[v-L-(+)Glutamyl)-4-carboxyphenylhydrazine -
HMFPH : 4-(HydroxymethyDphenylhydrazine
HED : 4-Hydroxybenezenediazonium jon
GFPH  : B-N{v-Glutamyl]-4-formylphenylhydrazine

_3 0_




#2 Gyromilra escolenta it & EhD RV Bk
(Toth B: A Review of the Natural Occurre
Use of Carcinogenic }g)draza'nes and Relate

289-320, 2000.0°F &

thetic Production and

nce, S
d Chemicals. In Vivo 14:

b K5 ULk X
Acstaldehyde methylfolmylhydrazone 42-59
Pentanal methylformylhydrazone 48,49,64,56
8-Methyibutanal methylformylhydrazone 48,49,54,55,58
Hexanal methylformylhydrazone 48,49,64,65
Propanal methyiformylhydrazone 5455
Butana)] methylformylhydrazone 54,565
Octanal methylformylhydrazone 54,65
trans-2-octenal methylformythydrazone 1 54,66
cis-2-oetenal methyformylhydrazone 54,55
N-Mehyl-N-formylhydrazin 47,57 .
Methylhydrazine . 44 45.60-65

XRBESESETE L LW

._31._



thydrazine .

(1) H
:methy lhydrazine

MH
MFH

(10} OMFH
(11) HBD
{12} H¥WBD
- {13) HBA
(14} HMPH

B1 EFZYL ERSUVEBERRUTOBELSDOEER
| (11) HBD ' '
(OH H0~<:::>—NEN*'
NHz"NHz .
2 © (12)HMBD
NHz'_NH“'GH3 l HOHzG‘@ NEN_‘_
(3) WFH (13)HBA : |
NH,~N-CH,
CHO HQ09~4<::::>%-NH-MH2
(4) AMFH
CHy=CH = N-N-CH, (14) HWPH
| CHO HUHJ:“@' NH-NH,
(5) Pr¥FH |
CHy=CH,~CH = N-N-GH, (15) AHMPH
GHO
{6) BMFH " HOHZGONH-NH—CU—CH:,
GH3-0H2"CHZ-GH = N"N-Cl‘ia ' N
] (16)GHB
CHO N,
(7) MBMFH OH NH-C0~CH,—-CH,~CH-COOH
GH;~CH-CH,—~CH = N-N-CH,
oH, S . (17)GFPH "
2
(8) PeliFH - CHO NH—CO—GHZ-GHz-CI}H—GODH,
CHO 18) GGPH
(9) HMFH (18) ,
CHly~CHy~GH,~GHy~CH,~CH = N-N-GH, HOOG @—NH—NH—CO—CH2-0H2~GH—GGOH
- ~ CHo
(10 o (19) GHMPH
CH,-CH,~CH,—~CH,~CH,~CH,—~GH,~CH = N-H-CH, rlmz
CHO HOH,C —NH-NH~-G0~CH,~CH,~CH-COOH

:N-methy [-N-formy | hydrazine
ANFH :acetaldehyde methy!formylhydrazone
PrifH:propanal methy|formy lhydrazone
BMFH :butanai methy|formylhydrazens
MBMFH: 3-methy Ibutanal methy!formy!hydrazone
(8) PeMFH:pentanal methylformylhydrazone

HMWFH :hexanal methylformy{hydrazone
:octanal methyl formylhydrazons
:&-hydrosiybenzenediazonium ion
:4—{hydroxymethy |} —benzenediazonium ion
sp-hvdrazinobenzoje acid
4= (hydroxymethy i) phenylhydrazine

(15) AHMPH:N' ~acetyi~4-(hydroxymethyl) pheny lhydrazine

(16) GHB

: v ~L-glutaminy i—4-hydroxybenzene :

(17) GFPH : B ~N—{7 -L(+)-glutamy|)—4—Formyiphenylhydrazine
(18) BCPH : 8 -N-(¥-L{+)~glutamy|}—4-carboxyphenylhydrazine
(19 GHWPH: B =N~ (r —L (+)-glutamy 1) —4-hydroxymethy |pheny | hydraz i ne
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#3 %/)20RHE LTRDLNTWAE R VHEMK, Abisporus Bt Gesculenta

BT B R |
(Toth B: Mushroom toxins and cancer(Review). Intern J Oncol 6:187-145,1995.0.

% L) |
b ¥V BEEY @Y :wTR)
*x RS
' T B BE A XRES
AHMPH | ok [0.0626%%H |  #£E . LE 33
ZR 4001 glg EE BE 30
HMBD BT 50ugle .| 1AB. 2638 -4 35
BT 50uglg | 148, 268 BE, KT 41
GCPH &R 1.4mglg 1/, 5238 BT 87
HBA Bk 018% - L FKER 40
A,bz's'parué %’ '-‘9'\‘/’ SR 3 EI§\ & . AiE. B, AT 38
HBD ET 2uglg 148, 8618 BT 42
MH gk | 0.01%EE E¥E fifi 31
Bk | 0,0078%YEHE A Frig, M, BEEE, BARE. 32
MEE | g | 100800 |y B, HEM. 0¥ | 3¢
AMFE | ®no | 100ugle | 1. s2@ | @Eﬁjﬁ RIELEHE | g
PMFH o ym] 50 i glg 148, 52 H 0, Frie. BLER 39
oMFE | &n | 50 ‘gg’”“ 1hE. 5238 | BN JFEE ARk 14
MBMFH #&na 50 u glg 148, 528 Bﬁ*'ﬂ&%‘:{gﬂ;ﬁ‘ JoEE, 43
S HAH., % Wi, SEE, M,
Gesculenta | #0 & ) ol o WE. S, FiE 45

Tk BEHRNIAE, XMESRBEWN 3 LA,

AHMPH :N'-Acetyl-4-(hydroxymethyl)phenylhydrazine
HMBD :4- (hydoxymehyl)benzendiazonium ion’
GCPH :8-N-(y-L{#)Glutamyl)-4-carboxyphenylhydrazine

HBA p-Hydrazinobenzoic acid

HBD :4-Hydroxybenzenediazomium ion

MH  :Methylhydrazine

MFEH :N-Methyl-N-formylhydrazine )
AMFH :Acetaldehyde methylformylhydrazone
PMFH :Pentanal methylformylhydrazone

HMFH -Hexanal methylformyihydrazone

MBMFH :3-Methylbutanal methylformylhydrazone
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4 Agaricus Blazei Miller i B87 3 X Sitsit 2

. G E ) {ER XPES
2455 (glucomannan) FUR{ER 1
a-1,4-glucan & f-1,6-glucan O | BIRFISIRAICINE, GEBiEE o
complex )
RTFRING Y ((AD4)- o -D- | BHIDERECNG. GERiETE
glucan & (1->6)- 8 -D-glucan @ 3
complex) ' - .
RIFRITAH Y Q34 a-D- [ FFa5A4%5—HROEELE 7
glucan & (126)- f -D-glucan @ | K b— L Rir X B HEER - 4
complex) L
HCHEH(e-16 gulucan & o-1,4 | HRESMH) L ATHEROEE L 5
ghucan @ complex) LEER .
Bk (B a-l4glucan & B- | REMETE. BILE. BEis . 6
1,6glucan) 7 FE—ERERONE
B L F N EAE SEIFHRETUEE L LB A 7
(1-6)- 8 -D-glucan-protein complex | ¥EHEETHE L AREEE 8
B —nge ERRE
13-hydroxy cis-9, trans-11-cctade- | i /ER 9
cadienoic acid
F X L(1-6)- 8 -D-glucan @ | HiEfER 10
comyplex
Ly VI T DhEE LA 11

Kﬁ%%@a%ﬁﬂsmﬁm
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Toth B. A review of the natural occurrence, synthetic production and use of carcinogenic
hydrazines and related chemicals. In vivo 14: 299-320, 2000. Ok T Agaricus BDX/ = &

Gyromitra esculenta \ZEBRT HEMTBIA SR TWEXRY X FGIAXBE SITRRIIES &
—~HKT 5. BETIFOXRIRETE 2o b D)

7 e OENGE i iEay

8 Levenberg Bilsolation and enzymatlc reactlons of aga tine,a new amino acid
derivative.Fed Proci9:6,1960.

9 Levenberg B:Structure and enzymatic cleavage of agaritine,a phenylbydrazide of L-
glutamic acid isolated from Agaricaceae.d Am Chem Soc83:503-504,1961.

10 Daniels EG,Kelly RB,Hinman JW:Agaritine:An improved isolation procedure and
confirmation of structure by synthesis.J Am Chem Soc83:3333-3334,1961.
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{4-hydrexyburyl) nitrosamine {0.05% in drinking waser, during weeks 1 and 2} and
2,2-dihydrosy-di-n-propylnitrosamine (0.1% in drinking water, during weeke 3
and 4) (DMBDD treacmient).Another 18 rats, divided into 2 non-initizted groups
{groups 5 and.6), were given the vehicte alone, Afree DMBDD ereatment, rags in
groups 1 1o § seeeived 8, 0,004, 0.02 and 0:1% arcriln in NIH-07:{soy bean fres)
dier xespecrivaly” Groups 3.and 6 receivéd 0 2nd 0:1% arcriin-in’ their dicz. All
surviving raes were killed .under ether anesthesiz at week 337and 2l organs were
excised and subjected totpathologival examination. There were no-significant dif-
ferences conceming food: consumption and water incake among the groups. Final
budy weights were significandy. increased dose-dependently by arctiin administra-
ton.- The incidence of urinary.bladder ttumors (>2mm in diametés) were dose-
dependently inhibited by acciin.(8/20 in 0%, 7/21 in 0.004%, 3/20 in 0.02% and
0/20 (P<0.0016 vs 0% group) in 0.1% arctiin. No significanc differences ininci-
dence of turmozs were found in esephagus, large intestine, kidney, dryrofd-and other
organs, Qur results indicave that arctiin exens chemopreventive cffects on ras -
naty bladder cercinogenesis. . . - -
#2455 Antfumor ¢fficacy of endosratin: "Administered 2lone or in coinbi-
nation with cyclephasphamide. Yongjing Jiang, Yuchang Qiv, Wenhong Jiang,
Yigi Zhou, and Wei Dai.. Abtek Ine.; Malden, MA, Bispharmagene Corp, Beihai,
Guangxi, China, Biopharmagens, Beibai, Guangss, Chinz, ard New York Medieal
College, Vatballi; NY. o ) B
Anpiogenesis ¥ a crucial event in the establishmenc end piogréssion of solid
Timars. Srrategies thac targee tumor-Induoed microvascular neétwiiks become in-
ereasingly attraecive for cancer cherapy. Endastarin is one of the most potent inhib-
frars for-angicgenesis. ‘Given «thae the antinemor activities of Endosutin remain
controversial and thicfew have.seported its antirumor efficacy when used in com-
bination with conventonal chemothetapy, we have assessed the andeumor effect of
recombinant human Endosarin admintssered alone of in combinatonwith gyclo-
phosphamide (CTX). Nude mics bearing tumors induced by murine Lewis lung
carcinoma cells, human Jung carcinomz A549 cells, or human mammary carcinoma
Beap-37 tells-were cmployed for studying the cfiece of Endostatin that was o
pressed in E.coli and purified a5 8 sofuble form. Compared with the vehiele-treated
controls; Endostatin ae 2.5.mp/kgfday, 5 melkefday, 10 mgfkg/day inhibired the
growzh of Lewishing cartinoma-induced tumors by 30.83%, £1.50% and 47.43%,
respeciively (n=10, p<0.01), Inhibition of A549 carcinomarinduced tumors by
Endosnatin was 61.09%, 56.92% and 62.15%, respectively-(n=10, p<0.01), 2nd
Endbstain-mediared inhibitlon of Boap-37 tumorswas 62,049, 58.13%and 62.39
%, respectively (n= 10,:p<0.01). Moreover, local administration of Endostacin {5
mgkgfday) resulted in 2 mote pronounced inhihition.of xenograph-induced w-
mors compared 1o the.syitemic administration at the same dosage. This erthanced
tnmor-inhibition may result from sustaining an effecrive concencrarion of Endostz-
tin ac the mmor sites when administered Jocally. Farthermore, nede mice injecred
intravenously:with B6 carcinoma cells 10 induce heng metastasis were used as 2
moide] spstem 10 ‘evaluate porential synergistic effecr of Endosrarin and CTX. Mer-
asearic lesions were cxamined 15 days dfter iajection, Syscernic administration of
Endaostatin at the dose of 2.5 mp/kg/day, § mgfkg/day and 10 mg/kgl inhibited the
lesions by 29.26%, 29.66% and-34.87%, respectively, CTX. (15 mgfkg/day) alone
resulted in inhihiton of che marestacc lesions by 59.329. In combiration, En-
dostacin and-CTX resulted in the inhibiton by 65.93%, 70.94% and 77.15%,
sespecrively. In cancfusion, the soluble form of recombinant human Endoscadin
expressed in E. coff is 2 powent inhibitor of temer grovah and merastasis, Local
adminiswration of Enddstatin is mote effective than che syscemic one, underscoring -
the importance of the administration mechod. s synecgistic effect with. CTX
imvplies thar Endostatin can be potentially used sogecher with conventional chemo-
therapy in the dinics. .

#2456 Molecular toxicalogy of curcumin: Inhibidon of the p53 tumor sup-
pressar. Philip ]. Mocg, James E. Mullally, Korneliz Edes, and Prank A. Fix-
patrick. Undversity of Utsh, Sult Lake City, UT. .

Curcumin (diferuloylmethane) i a putativa chemopreventative drug dhac s ad-
vancing to clinjcal trials withoug 2 compreheasive undersranding of iz malecolar
toxicelogy. The Division of Cancer Prevention a¢ the NCI is currendy eneolling
healthy voluntéers in a Phase | study of Curcemin for the Chemoprevention of
Calon Cancer (Protocol IDs: CCUM-9941, NCI-PO0-0144, UMN-9941) to de-
tesmmine the maximum solerased dose, along with i bioavailability and pharmaco-
kinetics. However, a roxicologie and cardinogénesis srady-of Tumeric Oleoresin
(CAS No, 8024-37-1), whose major component is curcumin (79-85%), concluded
thar ametic oleoresin displays carcinogenic activity in mice. This repor found tha
there was: 1) hyperplasia of the mucosal epithelium in the cecum and colon of both
miale and female F344/N rmesy 2) an ineressed incidence of hepatocellular adenema
in male and female BECIFL mice; 3) a significantdy increased incidence of thyraid
gland follicular cell hyperplasia in female mice; and, 4) a smail but significant
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incremse i sister chromarid exchanges snd chromosomal zberrations in adeured
CHO cells, Based or chemical precepts, we sought o understand the-molecyler
wxicolopyaf curcurtin, Weleve previously shown that curcumin can promote cell
death: thiough the inhibidon of lsopepridase uctvity, and.thar this cell death was
p53- independent: Now, we repors that.carcumin’s mode of #ction is not only
independent of p533 buccan attenuate wild type p53 activity, Incubation of RKQ
colon caneer cells with cuscemin promotes the accumuladon of conformationally
deranged p53 2s.demopstrared by immunopracipimrions using conformariopal
sensitive antibodies. Curcurmin attenwates the activation of ttoposide-induced ps3
as measured by serine 15 phosphorylation and, wanactivation s measured by =
p53-luciferease reporter construct. Therefore, curcumin may have carcinogenic
potential tesuleing from its ability to ateenvare che transcriprional activity of the
rumor suppressor p53. The chemapreventative role of cutcumin may derive from
its abllity ro inhibit the protessore padiway through isopepridase inhibition. This
complex molecular toxicology may confine the use of corcemin as 2 vroad-spec-
trum chemopreveneative agent: ; Co

| #2457 Ahalysis of earcinogens und the safety of Agaricus Blaze! Murill

(ABMK}, Bela Toth, Peter M. Ganncw, Jonathan R, Daft, anid Insu P, Lee. Eppley
Cancer Research Institiite, Omaha, NE, Wert Virginia University, Morgantown, WV,
and Casholie University Medical College, Bethesda, MD, -

Cancer death” rares among mushroom consumers verses non-consumers in the
same grographical degiois are 0.8 and 1.3% (p<0.05), respecrively. This significaac
difference’ in'cancér deach'was-atributed to enbancement of immunity against
tumor prowth by NK cell activation: Currently, Agarious blagei Murifl (ABMK) by ™
been cobsuined worldwide, however, safery of chis mushroom has not beendevel
mined previously, Since some edible mushroomms, such as Agericus bigporns [AR),
have been shown to conitzin potent carcitiogens, we have undertaken 2 twosyear
chronie wincer biodssays (US FDA guidelijics) to evaluate the safery of long verm |
consumprisn, ‘and also ‘t-andyze ABMX for ¢he possible preséitée of mushroom
related carcinopens, The résiilts of of 4 éwo year cancar bivassay showed thacthere
are po significance differences in the frequency of sponmneous incidence of wmors
in F344 rats, while the sorvival rates inthe reatment gronps-wete significaritly
increased by 33% of contrals (p<0.05). Concurrently;.three separate loss of ABMK
were examined for the preseace of Agaritne - {B-N-(7L{+)-gluramyi)-§-hy-
droxymethylphenyihydrazine), the presumed biosyntheric precursor of Agaiting,
B-N-{y-L{+)-glutamylj-4-carboxypherylhydrazine {CGPH) and two arenedizuo-
nium ions char have been previously abserved 1o form from Agaritine and CGPH,
4-hydroxymethylbenzene dizzonium jon (HMBD) and 4-carboxybenzencdiazo-
nium fon {CBD), respectively. Specifically, we used 2 combination of HPLC and
mass spectrometry to dereet Agaritine or CGPH and chemical dérivarization.with
naphitho] coupled with HPLC analysis to derect the presence of ¢ither HMBD or
CBD, as their ary] azo-B-naphthol derivative, We did not detect the presence of
Agatitine, CGPH, HMBD, or CBD in the samiples cxamined (within the limits of
detection being approxiriately 100 ng for Agaritine and GCPH and 10 ng for the
naphchol addncis), Based on these resules, ABMIK could be used as a replacement
AB.and would likely: reduce the cancer risk associated with AB.

E,

#2458 Possible application of homan o-Ha-ras proto-oncogens wransgenic
fats to 2 medinm-term bioassay inode] for carcinogent. Takaman Obnishi ag™™
Hiroyuli Tsuda. The University of Tokrshima Schoolof Medicine, Tokushima, fapi,
and National Cancer Center Research Justinute, Tokyo, Japan. :

[Pezrpose] We havie developed 2 human ¢-Ha-ras proxo- oncogene ansgenic m

" {Tg), which is highly susceptible to mammiary carcinogens such as MNU, DMBA

and PhIP. The presenc study was simed to udlize this animal in a medium-term
assay model for environmental carcinogens. To confitm applicability, dhe following
tompounds were sested: 3-methylcholanthrene {3-MC), benzo [#}pyrens (BT), and
their parent substances anthracene (Ant} and pyrene (Pyr); a heterocyclic aming,
2-aming-3-methylimidaza[4,5-flquinoline (IQ) and 2-amino-3,8-dimethylimi-
dazof4,5-flquinoxaline {MelQx);  4-(methyl-nimosaming)-1-(3-pyridyl)-1-bu-
tanone{NINK), fotnd in rabaceo smoke; diethylnitrosamine (DEN), 2 liver carcin-
ogen; azoxymechane (AOM), an ineestingl darcinogen: and the arsenide
dimethylamsinic 1cid (DMA). As endpoints, incidence and multiplicity of mam-
mary tumots and incidences of trapsgenc mutations in codons 12 and 61 were
analized, [Experimental Protocol] Seven-week-old T ratsand wild rype limermaes
were orally administered 3-MC, BP, Ant, and Pyr a0 200 mgfke, 1Q and MelQuu
80.mg/ke, and NNK and DMA ar 100 mgfkg chres times; DEN (100 mg/kg) two
timcs; and AOM (50 rogle) one time, Females were killed ar twelve weeks (3-MC
1en weeks) and males 20 weeks afier the initial wearment. Contrel snimals were
administered the vehicles, olive oil or distilled water. [Results] Mammary cimors
developed in 1009% of female 1% raws receiving 3-MC and BP, 57% with Ant, £3%
with Pyr, 41.7% with NNX, 92.3% with 10, 41.7% with MelQx, 33.3% with
DEN, 66.7% with AOM, and 11.1% with DMA. Tn males the incidences were
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'Aéan'cu: blazei Muril! (ABMK)EFIUJ%E%ZE.J: ORI

A—#BcBVTH, Ty dal—LERE L EERETRERCENTAEN
0.8%. 13% EHBENTDSNB(<005). TOBERTBRICBI2EESE N @1
DFERCIC R 2 BEHEEICH T 588 OBBEMNEREL TW3, B8, dgaricus blazei
Muril(ABMK)WPEFFTHERENTNIN, 0Ty a2 )l—ADREEIOVNTIE
EERE M ETED TWIEW, Agaricus bisporus(ABZ ENLK ONOBET Yy Lo )b—
LITIBRARRENEPTEND T LIRINTSY, EMEROXLEEFEL ..
Ry al— ARBELERBYEDFEDTEEIIONT ABMK 24T 3%
22 FRBEENTIFT vl (FAVAEDAFA BRI 2) 2527 2 EREN
AFT v EADHER. P34 RTy MBI EEDOHABERIC ABMKEEE LS
BRIKFEZERSONED 7. —F. £FZEIT ABMK B5BIEBNWTHERS
D 33% EHFICHEML 2@p<0.03). BRI, ABMK Q3EBEQ Oy MIINWT, 7
HUF 2, B-N-G-LE-FINF IN4- L ROF O RAF VT =N RSP, PHY
- FrOEEGRFBNE LBDINTHBRN-G-LB-ZNE 24TV FS T 22
ERSZNCGPE)BLUTHYUF & CGPH MOERINBZZENFICRHENT
WE2BEDT L—2PT7VZOAAF U, 4. FOFVATFARIEISTYDS
LA F HEMBD) 4 ANRF SR AL DT 2 A1 T H(CBD)DEEIC DN TH
TRz, BIZT A UFIELE] CGPH 2RUT 328K HPLO/EESHTHEPLOMS)
B TU—NTSB-FT7 b= E UTEET 3 UMBD £721 CBD OEEERETS
DI HPLC 534 LB L7 b — N X B UENFREHEEZR V. BT
TN T HUF 2, CGPH, HMBD %721 CBD O{EEYOEERRRH IR
ol (RHBRIETHYF & GCPH IV TH 100pg, F7 b —IAMEIZDNT
# 100g TH o). BEDOERELD, ABMK - AB OREE U TERTHRTS -
ABICBSBLAEEBUAZZETESEZ EEDbNAS., -
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1. v b2 ERBEREENRE, MAEERE

BRI VU ZEMEROEES v b 2 EREERERENS S AEERRIT, KFDA,
KGLP i No.1966—8 E TN 1998-17 I2fE1>, AAALAC CREBBYELEERIRES)
KD RBEN/BWRERE S D Korea Research Institute of Chemical Technology,
Toxicology Research Center (KEEDFSEHiH#:) “c*ﬁba‘lf_ (FEREES : G98024), <1998
E4Fj~2001$10}5]>

W BT ) 2 A& (B8 0.625, 1.25, 2.5g/kg/Day) % 2ERBIRERORE LA
PAFERROSTHEHSREORER. W7 HY 7 AB L 2RBITERIABN .,
. HEFCERTRBROAFREBEHNIC2 0 %ML 7z,

& biZ. £TD%E DATA % US, National Toxicology Program (E37## Program,
National Institute of Environmental Health Sciences DJEEIE{EFZEE G. Boorman,
Ph.D, DVM, Diplomat ACVE, ACLAM, ABT) Ik OBHEiL/=& 25, By HU 7 2%
A FEIT 3 2 BRI D L3S e,

2. v 2 FHERFERENSS, BESEER

BT U 7 A BRI BT 2885 CEEEE, 888 71 B CRAC 6 HEE) 1. KFDA,
KGLP #ifl No.1966—8 KN 1998-17 ITfto> TERI N2 (LRS- 98010), <1098

5210 B ~2001 £ 10 H>

Wi BT AU AEICK 378N, BRHRUEER—YERI Mok,

3. 1EBMRERNEE. CHEEERER
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1. Svw k28 HEREED
Ry HY 7 AEWERTFZ 04 -\nmﬂtﬁwy FEEBLE28 H Fﬁﬁ?ﬁﬁn&%}i\ *

FDA @&z LD FDA L0 RE SN TS Southern Research Institute, Birmingham,
Alabama, USA (45 EROZRSEFRERE2ED YDA RO NIH, ExERERORED
B BEETER THONE GRS : A731.1.1). <2002 4 10 A~2003 43 B>

5 T H U AFNEFIF A0 YK —RER. FEEL. BFIIERS
Nizdhole. £, FRE, Mk, MBHENEH, ﬁﬁiﬂﬁﬁ%&tﬁﬂﬁﬁﬁh@ﬁﬂﬁﬁﬁ

OREHERI NI,

2. 1% 98 BEREZORS _
BT HY 7 AEWEBETFA 04 P OIHE XA We 28 ARREEOHREE. XK

FDA @#E&)I= kD FDA L DEE I 1TV 3 Southern Research Institute, Birmingham,
Alabama, USA (45 fEBIOL SRR 2D FDA B U NIH, ENCERRROEERD
HAEUEME TiEbhi (HBEE  AT811.2). <2002 4 10 A~2003 3 B>

B BT AU 7 AENEBELF A 01 VIV E 3 —ER. AERL. &, LB,
IBRREREEINEN o, T, RRE. KRN, IRIERZN, EREERED
MG L OHBREORE bEEI NN o7,

3 HIRERE R
BITHY 7 AENEB TS A O VIO Salmonella typhimurivm/KIGHAOERERE

BHEStETT, USFDA I2 L 5 GLP #ig % - T3 SITEKH%Ez > 4 Rockville, MD, USA
T USFDA @ CFR %] 21,58 &8, 1997 4F 4 A 1 HE X ICH (International Committee on
Harmonization : ICH Harmonized Tripartite Guideline) Iz & DiFbh /e GEBES 10771

—92140). <20024F 10 H~2003FE 3 F>

5 WA T H U 2 AEAEBLFZ O P L SMERRER IR Inh o,
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BT ) 7 AEMEF L2 01 VIV DNELERIZ, USFDA Kk GLP % #-T
W5 SITEK 31382 2% Rockville, MD, USA ‘G USFDA @.CFR 8 #] 21,68 &5, 19974 4.
A 1 BRI ICH (International Committee on Harmonization : ICH Harmonized
Tripartite Guideline) KXV TFhbihte (BBRES : 0771—162D). <2002 48 10 A~2003

£18>

Keah WP WY 2 AFHER T AT Y Ibic k599 % BRI B1 5 MRS
AT RN ok, -

5. REHRERS

WRTHY 2 2 EMEBIF A0 YVONAAT PR EEE R W REERE
BB USFDA Iz k3 GLP ik % & T35 SITEKBZE > & Rockville, MD, USA T
USFDA 0 CFR #8%] 21,58 &, 19974 4 B 1 BRI ICH (International Commmittes on
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