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NH,
NHNHCOCHZCHZICHCOOH
|  NH, COOH | COOH
CPH | GCPH
4-hydrazonbenzoic acid B-N-[y-L-(+)glutamyl]-4-(carboxy)-
phenylhydrazine
CH,OH
Agaritine - RYELN NHNH,
B-N-[y-L-(+)glutamylj-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

NHNHCOCH,CH,CHCOOH
NH,
ﬁ
CH,OH
Agaritine

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

methyl)phenylhydrazine

|

NHNH,

HMBH

4-(hydroxymethyl)phenyl-
hydrazine ‘

|

=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 mg/kg
body weight

Tumours at site of
application

26 weekly subcutaneous doses:
50 mg/kg body weight
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Fig. 9 Mechanism of 4-(hydroxymethyl)benzendiazonium ion (HMBD)-induced DNA damage.

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

als.

Phenylhydrazines in the Cuitivated Mushroom (Agaricus bisporus)

- occurrence, hiological properties, risk assessment and recommendations
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Agaritine content

Type of product (mg/kg fresh weight) Reference

Frozen mushrooms 330 ' Ross 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 100-250% Stijve et al., 1986
Pasta sauce (n=4) 1.6-15.3 Andersson et al., 1999
Mushroom soup 0 Ross et al., 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)

Phenyihydrazines 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 typhimuriun in the absence or presence of a
metabolising system {89) 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 TAY8 TAI00 |TA102 |TA104 |TAI1535 |TAIS37 {TA1538 |TA2637 |TA1530 | TM677
-89 +89 |-S0+89 |-89 489 [-S9+89 |-S9+89 |-S9+S%9 |-S9+80 |-S9+89 [-S9+89 |-89+S59 |-§9 +859
water (&) (+) {--) (+) Sterner et al., 1982
water (4, b, ¢) - e 1GI N ICD) ()1 - - - - - von Wrisht et al., 1982
water (a, d) (Y] - ) Morales et al,, 1990a
water (a, €) - - - - Morales et al., 1990b
water (f) o+ | F Toth et al., 1992
water (f, g) F o+ {+ |+
water - RN RICS) Andersson et al., 1998
water (a, h) - |- Kellman and Berstein, 1978
ethanol (a) - |+ -
acetone (a) - - - -
ether (b) - - -
DMSO (a, h) - + {+) + +-
methanol (a) - - De Flora et al., 1979
gthanol (B () D) [ [ [ (+) |($) Pool-Zobel et al., 1990
ethanol () BB ]- (B H|H ]+ B+ - B -1 |- RG] Papaparaskeva et al,, 1991
ethanol (a, i) " | () [(+)
ethanol (a, i, k) + |+
ethanol (a) {+) (+) (+ (+) + (+) - - Papaparaskeva-Petrides et
al., 1993
ethanol (a, f) - - - - Ueijma et al., 1986
gthanol (1) {(+) | - |Grister et al., 1991
ethanol (m) + + +Y | - Waiton et al., 1997
ethanot (a, g, m) A (+) | - |Walton et al., 1998
ethanol (a, i, m) N ERE

- = no mutagenic aclivity; (+) = burdueline mutagenic ucitivity - less than doubling in mutation [requency but stalistically significant; + = mutagenic sctivily; (a} no control for histidine: (b) mushrooms stored (rozen at -200¢
before analysis: (¢) metabolising system from phenobarbital-induced mouse liver: (d) metabolising system from phenobarbital-induced rat Fver; (¢) extract from canned mushrooms: (1) preincubation assay instead of plate
incorporation nssay; (g} extroct from dry-baked mushrooms; (1) boiled; (i) metabolising system from mouse liver: (j) mushrooms with various agaritine contents: (k) metabolising system from aroclor-induced haumster liver; (I)
mushraoms purchased on o market were put in plastic bags sealed under vacuum and frozen - subsequently extract was prepared from [reeze dried material; (1) metabolising system from homogenised ral kidney; (n} extract
from freeze-dried mushrooms

Phenylhydrazines in the Cultivated Mushroom (Agaricus bisporus)
- ocecurrence, biological properties, risk assessment and recommendations
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Table 15.
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Comparative mutagenicity of the hydrazine derivatives occurring in Agaricus bisporus in various strains of Salmonella fyphmmrrzmz in
the absence or presence of a metabolising system (S9) obtained from the liver of aroclor 1254-treated rats.
Tested hydrazine derivatives were B-N-(y-L(+)glutamyl)-4-hydroxymethyl)phenylhydrazine (agaritine), 4- -(carboxy)phenylhydrazine
(CPH), 4-(hydroxymethyl)phenylhydrazine (HMPH), N'-acetyl-4-(hydroxymethyl)phenylhydrazine (AHMPH) and 4-

(hydroxymethyl)benzenediazonium ion (HMBD).

Compound tested.. | Strain Strain Strain Strain Strain Strain Strain Strain Strain Type of assay Reference

TA97 TA9S TA100 TA102 TA104 1TA1535 }TA1537 |TA1538 |TA2637

-S94+89 |-§89+89 |-89+89 |-S9+489 |-89+8§9 |-SH+89 [-S0+459 |-S9+89 |-89 +50
Agaritine (a) - i 160) . spotlest De Flora et al., 1979
Agaritine (a) . () |+ |+ [ preincubation Rogan et al,, 1982
Agaritine (a) {+) - - e ICON Gy - +) - plate incorporation | Papaparaskeva-Petrides et al.,

1993

Agaritine (b) - |- - - (1) | - [plate incorporation | Sterner et al., 1982
Agaritine (c) (R IGHIGEIG preincubation Ueijma el al., 1986
Agaritine (d) + - ‘ - - - +) | - preincubation Friederich et al., 1986
Agaritine (i) (+) plate incorporation | Walton et al., 1997
Agaritine (d) +y- + (+) + + - + |+ preincubation Friederich et al., 1986
GT
CPH - - preincubation Malca-Mor and Stark, 1982
CPH + - - - - - - preincubation Friederich et al., 1986
CPH A+ - plate incorporation | Andersson et al., 1998
CPH {+) _|plate incorporation | Walton et al., 1997b
HMPH () - (+) + | () preincubation Friederich et al., 1986
AHMPH () - - + |- preincubation Rogan et al., 1982
AHMPH (j) (+) plate incorporation | Walton et al., 1997b
HMBD (g} {+)* + preincubation Rogan et al., 1982
HMBD (h) -+ + + + - + |+ preincubation Friederich et al., 1986
HMBD + plale incorporation | Lawson et al., 1995
HMBD (i} -+ plaie incorporation | Walton et al., 1997b

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

mutagenic activity(a) agaritine synthesised

by Teth and colleagues (>98 % pure); (b) agaritine purified from mushrooms; (¢) origin of agaritine unknown; (d) isolated from A. bisporus, 76.5 % pure; () gift from Hoechst; (f)
AHMPH synthesised by Toth and colleagues (>98 % pure); (g) HMBD synthesised by Toth and colleagues (>98 % pure); (h) synthesized; (i} agaritine synthesised by Walton and

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

pronounced cylotoxicity

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

Compound Rc:ilftt? bose | 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%) |Ilung 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 4] 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 0 198_6
3 3 squamous cell carcinomas 0 0
8 (16%)** 8 (16%)** | bone 0 (0%) 0 (0%)
5 6 osteomas 0 0
3 2 osteosarcomas 0 0
8 (16%)y* 10 (20%)** | forestomach 0 (0%) 0 (0%)
7 9 squamous cell papillomas 0 0
1 ] leiomyccarcomas 0 0
. 0 1 squarmous cell carcinomas 0 0
. 10 (20%)*** 6 (12%)* | glandular stomach 0 (0%) 0 (0%)
ggzgfﬂi oo 3 ;I:‘ys ffelong 0 1 polypoid adenomas 0 0 Toth et al.,
dry-baked ' week 10 5 adenocarcinomas 0 0 1997a
2 (4%) 7 {(14%)* | ducdenum 0 (0%) -0 (0%)
2 7 adenocarcinomas 0 0
6(12%)* ovaries 1(2%)
5 adenomas 0
1 adenocarcinomas 1

Table 17A. Tumourigenicity of the caltivated mushroom (Agaricus bisporus) in randomly bred Swiss albino mice.
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EH18-2. Agaricus bisporusD {21454 E&

Effect of treatment

Compound Rc:;te' treated animals conftrel animals
tested admini- | D¢ | Exposure Reference
stration 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 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 celf carcinomas 0 0

1{2%) 1 (2%) gltandular stomach 0 (0%) 0 (0%)
1 1 adenocarcinomas 0 0

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

ﬁg;‘gﬁg: 8 adenocarcinomas 1 Toth et al.,
iyophilized 25 (50%)* 19 (38%) | lung 19 (38%) 14 (28%) 1998

21 13 adenomas i1 9
4 6 adenocarcinomas 8 5

2 (4%) 1(2%) forestomach 0 (0%) . 0 (0%)
2 1 squamous cell carcinomas 0 0
p.o. iZ’egf 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. Tumourigenicity of the caltivated mushroom (Agaricus bisporus) in randomly bred Swiss albino mice.
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- Effect of treatment

Compound R?)l:’te treated animails control animals :
tested | admini- | D°S® | Exposure Reference
stration. ~males females males femalt_as
(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 G (0%) G (0%)
: g’gszgf;;l: oo 2.5% ffelong 3 5 squamous cell papillpmas 0 0 Toth et al.,
lyophilized in feed 2 0 squamous cell 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 A 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 Toth etal,
dry-baked  Sdays 9(18%) | 6(12%) | cecum 4 (8%) 4 (8%) hadl
per
week 9 6 polypoid adenomas ? ?
3 (6%) 1 (2%) colon 0 (0%) 0 (0%)
2 1 polypoid adenomas 0 -0
1 0 adenocarcinomas o 0

Table 174 cont. Tumourigenicity of the caltivated mushroom (Agaricus bisporus) in randomly bred Swiss albino mice.
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Effect of treatment

Compound R‘::;.te. Dose Expo- freated animals control animals Reference
tested :tc: :::ro“r; sure males females males females
(50/group) | (50/group) (100/group) | (1 00]9 roup)
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%) blocd vessels 5 (5%) 7 (7%)
20 0 angiomas 2 4
2 2 angiosarcomas 3 2
Agaritine 1(2%) 6 (12%) Malignant lymphomas - 10 (10%;) 15 (15%) Toth et al.,
8 (16%) jung 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 phenylhydrazines 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 animals control animals
_tested admini- ose sure I temal : Reference
stration males emales males females .
(50/group) | (50/group) (100/group} | (100/group)
2 (24%) 13 (26%) | lung 9 (19%) 29 (29%)
7 8 adenomas 10 15
5 5 adenocarcinomas 9 14
s.C. 100 mg/kg wegkly 3 (6%) 9 (18%) blood vessels 5(5%) 7{(7T%)
‘ i 7 angiomas 2 4
2 2 angiosarcomas 3 2
3(6%) 10 (29%) | Malignant iymphomas 10 (10%) 15 (15%) | Tothand
Agaritine . 5 5 - Sornson,
9 (18%) 12 (24%) | lung 19 (19%) 29 {29%) 1984
4 9 adenomas 10 15
100 mg/kg 5 3 adenocarcinomas 9 14
fo females, ;
s.C. 50 ma/kg single (2%) 5 (10%) blood vessels 5 (5%) 7 (7%)
fo 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 ? ?
: Toth et al.
" A- 3 7 adenocarcinomas ? ? !
N-acetyl-4- 1 | 0.0625% | iifelong 1978
(hydroxy- 5 (39%)y™** | 16 (32%)** | blood vessels 5 (5%) (8%)
methyl)phen 9 X P p
ylhydrazine 7 angiomas ? ?
[N’-acetyl 8 7 angiosarcomas ? ?
HMBH] ”s 2 (4%) 0 (0%) soft tissue tumours 2 (4%) 0(0%) | Toth and
S.C. 500 mg/kg 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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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)
16 (32%)** | 15 (30%)*** | glandular stomach 0 (0%) 0 (0%)
p.o. 400 mg/kg | single 9 3 polypoid adenomas 0 0 To’;hgztzal.,
7 12 adenocarcinomas 0 0
4-(hydroxy- 9 (18%)** 07k : 9 o
methylben- (18%) 11 (22%) subcutaneous tissue 3 (6%) 3 (6%)
Zenediazo_ 0 0 fibroma ’ 1 0
nium tetra- 5 10 fibrosarcomas 2 3
fluoroborate P 0 habd 0 0
rhabdomyosarcomas
[HMBD} sc. | somgkg | 20 4 Toth, 1987
weekly 2 1 angiosarcomas 0 0
3 (6%) 9 (18%)y* | 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-
methyl)ben- 0 2 rhabdomyosarcomas 0 0
; 50 mg/kg 26 .
zenediazo- s.C. ekl 1 1 angiosarcomas 0 0 Toth, 1987
nium sulfate Y T ) 7 (14%)" | skin 0 (0%) 1(2%)
[HMBD] ° 2 ° °
0 2 squamous cell parpiliomas 0 1
2 5 squamous cell carcinomas 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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&A$49-4. Agaritine

Effect of treatment
Route
Compound of b 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%y™* 7 {14%)* | aorta and large arteries 2 (4%) 0 (0%) ‘
henyl- , . - McM
hsdrazine p.o 0.125 % lifelong 6 3- leiomyoma 0 0 et gl.,?lglgs%
[CPH] 15 4 leiomynosarcomas 2 0
N2-fy-L(+)- 13 (26%)™* 1(2%) subcutaneous fissue 0 (0%) 3 (6%)
glutamyl]-4-
{carboxy)- 0.0 1.4 g/ka 52 0 0 fibroma 0 1 Toth,
[h:)/z‘re;z)? e weekly 13 0 fibrosarcomas 0 2 19863
[GCPH] ) 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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&1110. Swiss miceFENHHEREEDFED

Parameter Material or compound tested in the cancer study (reference)
Fresh raw Dry-baked | Freeze-dried CPH GCPH HMBD
mushroom | mushroom | mushroom
(Toth and (Toth et al, (Toth et al., (McManus et (Toth, 1986a) (Toth et al.,
Ericson, 1986) | 1997a) 1998) al., 1987) \ - | 1982)
Daily exposure 4.79 - 557¢g 1.25 g* 1250 mgf 1400 mg/kg | Single dose
per mouse ' drinking body weight | 400 mg/kg
water for life | /l day weekly | body weight
for 52 weeks
Fraction of 38% 20% 22% 38% 26% 32%
tumour-bearing | (forestomach | (forestomach | (lung in (aorta and (subcutaneo | (glandular
animals with the | in males) in females, | males) large arteries | us tissuein | stomach in
highest increase glandular in males) males) males)
of a specific stomach in |
tumour males)
(type of tumour)

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

Phenylhydrazines in the Cultivated Mushroom (Agaricus bisporus) _
- occurrence, biological properties, risk assessment and recommendations
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& #1411, Agaricus bisporusRk UF %
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Parameter Material or compound tested in the cancer study (reference)
Fresh raw Dry-baked | Freeze-dried CPH GCPH HMED
mushroom mushroom mushroom .
(Toth and (Toth et al., (Toth et al., (McManus et (Toth, 1986a) (Toth et al.,
| Ericson, 1986) | 1997a) 1998) al., 1987) | 1982)
Daily exposure 479 557¢g 1.25g* 1250 mg/l 1400 mg/kg | Single dose
per mouse (males) drinking body weight | 400 mg/kg
water for life | /l day weekly | body weight
_for 52 weeks
Daily exposure 189 ¢ 229 ¢ '50¢g 204 g 149 ¢g 0.82 mg
per kg body '
weight (mouse)
Daily human 019 01g 01g 0.1g 01g 01g
intake of (0.025 g) (0.025 g) (0.025 g) (0.025 g) (0.025 g) (0.025 g)
mushroom per (containin ‘s .
) g (containing (containing
kg body weight 10-11 mg 16-42 mg 0.6-4 mg
CPH/kg) GCPH/kg) HMBD/kg)
| Human cancer 193 x 106 - 86 x 106 211 x10% 1 1.8-2.0x10% | 2.7-7.0x10% | 23-150 x 10
risk due to (52x10-5) (23x10%) (56x10-6) (0.5x108) | (0.7-1.9x10%) | (6-40x105)
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 couniries (average of intakes in Danmark,
Iceland, Norway and Sweden). (Finnish figures withun brackels.)

Phenyihydrazines in the Cultivated Mushroom (Agaricus bisporus)
- oceurrence, biological properties, risk assessment and recommendations
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esculenta (T IHNHEFF) KRTHe FOVLBEEOSHE. 2FNESINBEMAEITES
BN, BB, EFBICOVWCBRE Lie. 7o, Agaricus blazei Murill (v A=
YEy) OEHEEOTI LXBBE LY. BR. Agaricus BOX ) = 271 Y Gyromitra.
esculenta (T FIVVEMEDFENRHALM Lo, 2 20RSE LTERENTHSE—
ok RV FRETBTIRBUZSEEIF LM E T, ¥, Agaricus
bisporus (Y7 Y ¥4, BH : vy irar—Ai) B Gyromitra esculenta THERIZ L VI
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P OEEEREBET I HEER
L.

) IPHYZRE] B/ oL LTHREEL
By, THY 7 A (Agaricus) 3%/ aDBET, |
[7H) 2 RE EHFINTNDF 7 2L, #Hff
BZENT 278 (Agricaceae) /~5 § 7 B
(Agaricus) @ Agaricus blazei Murdll DT &C
»5. AfiEeAev iy,
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B. EBRFE

okt B UVEEEOEMHBFROM
T ARABHEREEL TS University of
Nebraska Medical Cente @ Toth izl 5
DT ORSOBEZNBIC, Agaricus EDOX
J a R ONFTOMBRLEREATY
% Gyromitra esculenta (7XIHHFJ) &
BHbe FZUVEEREOER. EEFRER
ENEBREBETREE, REE, &
AHEOBIZOPVWTERL. I TH Y 7 2E]
LOEREEERN L. SHIBHRIEIAS
HTWEBELRIE W TERE L., Fio.
MEDLINE 8#Fic Ly 77V 7 xE) o&f
BEIC BT 2 X AR 2T, B0
A bR L,

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

2) Toth B. Toxicities of hydrazines: A
review. In vivo 2: 209-242, 1998,

3) Toth B. Mushroom toxins and
cancer( review): International Jowrnmal of

Onecology 6:137-145,1995.

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

5) Toth B. Teratogenic hydrazines: A
review. In vive 7: 101-110, 1993,

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

C. R
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. (3&2%
MEE RSOV ROTOBEHEORRY T
DFFE, ALERBAEARCHERICET &)

FBETIR. L RSPV RUBEEOBR
RTOEE. ATARHERVEERS>VT
BREBRNMEZONTWS., ¥/ =iZBLTHE
Agaricus bisporus(Y 2 U #/r) & Gyromitra
esculenta @ 2TEHE. T DMOF /=L LT 35
BEIcOWTRBERLTVWSE. ZORD 26
FELEIY Agaricus BO%/ 2 CET3LOT
bhote. BLTIC Agaraicus B 27 #E &

._.2 0_.

Journal of .

Gyromitra esculenta WHT5HI2EMAL
7.

(1) Agaricus BD¥*./ =

@ Agaricus bisporus (7 D 27, Wb
WBT YV al—d)

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

methylphenylhydrazine (4 Agaritine)

SHEE: 003%~ v 2 b—ARKEER
TVW3 (R 9-14) . SRAEREMR & 4 TIX 0.08%

(0.033~0.178%) Thote (15) . M
T8 0.4~0.Tmglg, B (V7)) TiX
0.8mglkg, &Y T 0.038mglkg (18 .
TR T 04~629 p glg HEEETIL 1~5b 1 glg.
H B REr Sy T 83~103mgll, BRI

- 2,110~6,905nglg Chotk (21) . FiEwm

T 0.085% (23) | £ TH: 100~260u g/g
& 80~190u glg. fEEETIZ 6~B3uglg (24) .
IR TIX 6520 2 glg, HEAETHR
0.6mM(=1856mgl ") F T TiE 0.6~1.2mM
(7.5-15 p mol g/cell solution{25).

4-(HydroxymethyDbenzenediazonium ion
&#&E :0.06ppm (34) . FEFR (33,36) .

4-Hydrazinohenzoic acid.

SEE: T Vyvavy Ve ATRI0T
pglg (36) . BRHTET, ZOBHEIT R
REBERAET, FEETHILZFALOLNTNDS .

(23) .

8-N-[y-L- (HGlutamyl]-4-carboxy-
phenylhydrazine

SHE :BEET 42upgfg (37) . RHT
ol (23) .

4-(HydroxymethyDphenylhydrazine

Agaricus bisporus i3 y-glutamyltrnsferase
BEAMTCND, ZOEEFEIL agaritine * L-
glutamate & 4-(thydroxymethyl)
phenylhydrazine & WK SHES 5 Rk % Ak
#3-2 (18) . & biZ Agaricus bisporus H
ok EhE RERMTEENICEVEHET S
CERBENRERNELTWS (23) . L
NLEBL, TOMERINETOLIS,
2 o A— A DTS DI ST

2,

Agaricus bisporus DHBE
FAUL (1998 &b 1999 E£F COEME
HE) 45T H ke (38) . I— w2 (1996



EEER L TONER) 104#2200 F kg (3
8) . TVT. T7VAFDhoBLCHA
Esh,. R EhTWS. REE BEII.
ZOX) aQEYECRHETHS.

@ Agaricus xanthodermus (vl JH

) .
4-Hydroxybenezenediazonium ion (sulfonate)

BEE  BFRIIAHEN, ¢4

hydroxybenezenediazoninm ion #&ir (70) .

B N[ vy -L-(+)Glutamyl]-4-hydroxy-
methylphenylhydrazine : (Agaritine)
EFE  BRFECRBKY T,
Agaricus bisporus L [FI2E 0.07%&3h 5
(12) . o
WE THIZABTH,. £PEL3|21
ZETELRVWERO—D, BRI LY. =
ABREL., THSR2BIEBITZLAL
(69) . BEOIZEN.

® Agaricus pattersonii

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

EFE EBRFEOEHEY HIZIT,
Agaricus bisporus & FIRE 0.07%&Eh5

(12 .

HER : BR0NEH, —BENZIZAICE
g, _

@ Agaricus argentatus

B8 N v -L-(+)Glutamyl}-4-hydroxy-
methylphenylhydrazine : (Agaritine)

SHRE HEHIETHEOEBBEY H X,

Agaricus bisporus &FIRZE 0.07T%EENL3 ‘l

(12) . _
ERE : BR0N3JXH, HEVOERAE
AR

® Agaricus campestris NTFH )
g NI v L-(H)Glutamyl]l-4-hydroxy-
methylphenylhydrazine : (Agaritine).
EFE - EBERFHEROERBEYHIZIE.
Agaricus bisporus L RREBE 0.01%EFEh5
(12) . -

4- {Hydroxymethyl) benezenediazonium
ion

._21._

BFFE: ETH. 85y 35) .

8 -N-[v -Glutamyl]-4-formyl-
phenylhydrazine : (Agaritinal)
BEE B8 cRER (T1) .

HHEE: Imeadow mushroom | 8% 3 lpink
button) &FEIEN 3. dbkPa—uy R0E
BIZEFLRbND, BEOBW LWEDZ
TH3 (N . BERTHLESBATHA.

® Agaricus comptulis (2T 5 7r)
A -N-[v -L-(+)Glutamyl}-4-hydroxy-
methylphenylhydrazine:ag : (Agaritine)
ERRE - BRFECRBE HiIZIX,
Agaricus bisporus & FIRE 0.0T%EEND
(12) '
HRE: AR TE3S, bEVAKEH
A TAN :

@ Agaricus crocodilinus
B -N-[ v -L-(+)Glutamyl]-4-hydroxy-
methylphenylhydrazine : (Agaritine)
EHE ERTEORRBEY HiTiX.
Agaricus bisporus L FRE 0.07T%8 %N 5
(12) .
HEE :EAL253, BEvELIT
VSR,

Agaricus eduliz -

B -N-[ ¥ -L-(#)Glutamyl]-4-hydroxy-
methylphenylhydrazine :  (Agaritine)

ERE  BREATFEOEBRY HIZ.
Agaricus bisporus L [@EE 0.0T%E N3

(12} .

HBRE: BOWLERAF/ =L LTabhT
WaHE, TOBREIFHATHS.

@ Agaricus hortensis

8 -N-{ v -L-(-)Glutamyl]-4-hydroxy-
methylphenylhydrazine : (Agaritine) .

EFEE - BERFEOERBE HIZiX,

Agaricus bisporus L [FRE 0.07%EEh 5

(12) .
HEE : RE LAY, TOHEENTH
TH5.

@ agarfcus micromegathus
8 -N-[ ¥ -L~(+)Glutamyl]-4-hydroxy-
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methylphenylhydrazine : (Agaritine)
SHE  ARFREOBBRY AT,

Agaricus bisporus & FBE 0.07T%EFEND
12) .
HEE  BRATHIIEN TH.

@ Aga_rmas perrarus

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

ERE BETHOEBRRY IR,
Agaricus bisporus & FERE 0.07%&%h 3
(12). EEY T3 1.25% (23) .

4-ChydroxymethyDbenzenediazonium ion
EEE  FORRXTHER - ODEVIE S
T (35) . :
HWHEE . RRTHIIPRI. TH.
@ Agaricus sylviculus
4-thydroxymethylybenzenediazonium ion
EFEE : tOBRTFHENOBENEE
LT wiz (85) .
ERE ERATHINEN FHA.
@ Agaricus campester
B -N-[ v -L-(Glutamyl]-4-hydroxy-
methylphenylbydrazine : (Agaritine) .
EHE BHERTR, KEEET 0.20%
(0.02-0.1%) (23) .
EBEE - EHTHLIPEN FHA-

@ Agaricus arvensis (uFANTF T,
AFNGET)

B N[ v -L-(#Glutamyl}-4-hydroxy-
methylphenylhydrazine : (Agaritine) .

ERE  FEROBHYIIN. RRESR
LT, 0.02-L85% DEEE T, ¥4 0.65% 27T
H I FrrBEgERTHE (23) .

4-(hydroxymethyDbenzenediazonium ion

EFE  TORIFHENR, ZoPEFS
FhThk (85 .

EEE : Thorse mushroom)] & LFEIER

(78) . THEL LBV LWE, ZOHERE
TR THS.

® Agaricus excellens
B -N-{ v -L-(+)Glutamyl]-4-hydroxy-
methylphenylhydrazine : {Agaritine} .

._22._

EFE - FAHETH, RREET 046%
(0.08-0.9%) (28) .
WERE : AAETS0EN T

(®Agaricus macropus
g N v -L-#Glutamyl]-4-hydroxy-
methylphenythydrazine : {Agaritine) .

eHE  BEBECR, BEEET 0.86%
(0.07-2.50%) (2 3) .
HEER : £AET NS, R

@ Agaricus vaporarius

g N[ ¥ -L-®Glutamyl]-4-hydroxy-
methylphenylhydrazine : {Agaritine) .

SHE  ERERT010% (23) .

WEE T k. ERETH.

@ Agaricus subperonatus

g N[ v -L-(#Glutamyli-4-hydroxy-
methylphenythydrazine : (Agaritine}

SFE  ERERET0.25% (23) .

HEE  RRIEBET T FH.

@ Agaricus sifvicola (2 F Y ) A2Y)
g8 N v -L-#)Glutamyl]-4-hydroxy-
methylphenylbydrazine : (Agaritine)
EHE  BREET 0.25% (0.05~1.2%)
(28) .
EEE: 2%/ 212, Twood mushroom)
LIRS (73) . HEEARH.

@ Agaricus bitorguis

B N[ v -L-()Glutamyl}-4-hydroxy-
methylphenylhydrazine : (Agaritine)
SRR BABR I RRERET 0T1%
(0.05-2.0%) (28) . '

. 4-(hydroxymethyDbenzenediazonium ion
SHE L NS, &7 (8 .
%R : lspring agaricus) &MEEHATH
(74) . BRIZBVWAERETRH.

- Agaricus augustus

g N[ v -L-(HGlutamyl]-4-hydroxy-
methylphenylhydrazine : (Agaritine)

EHE  BEETCIR, BREET 080%

(0.10-2.20%) (23) .

WER : —iR4I2. (prince) THY (78)
BEAS K As, ERETH.



Agaricus niveolutescens

8 N ] % -L-®Glutamyl}-4-hydroxy-
methylphenylhydrazine : (Agaritine)

SHE BEECHE., BEEE TS 0.40%

(28) .
WHEE RV, HEETH.

B Agaricus nivescens

4. (hydroxymethyl)benzenedlazomum jon
SHE  BREERTHE. BFH (85)
BRE : ARCERETH

B4 Agaricus pequinii
4A-(hydroxymethyl)benzenediazonium ion
&F 2 B Eh, EXE (85)
HEE : RECHREARH '

Agaricus phaelolepidotus

4-(hydroxymethylbenzenediazonium ion
SHE BB EhEN BFH B
HEE : AROHRETH

Agaricus praecloresquamosus v terricolor
(FHFael ) B¥?)
4- (hydroxymethyl)benzenedlazomum ion
L BEE RHEhEB, &7 (35)
WRE : RUEOIEE R

" Bl Agaricus pratensis
4-(hydxoxymethyl)benzenedlammum ion
EHEE BB EhS, BT (85)
EEE  ANROHERRETH.

(2) Gyromitra esculenta (7 IXYF )

Acetaldehyde methylformylhydrazene ¢

{Gyromitrin)

EHE  HREEEMHTII01~03% (47) .
09% (4849) .
methylformylhydrazone #FER. REEHRE
LBz L g (60-58) . FERHTO 9
R O EERM methylformylhydrazone BHL 57
g glg . = @ P Acetaldehyde
methylformythydrazone 1 49.9 pglg THo
7z (b4, 55) .

Pentanal methylformylhydrazone
SR 0.1%EFER (48, 40) | 0.8
pglg (54,65) .

3.Methylbutanal methylformylhydrazone

...23_

9 HE OoEBREH#

BT 60~820 1 glg (59) -

A& 1 8.3% (48,49) | 22ugig (b4, 55)

Hexanal methylformylhydrazone
5% 0.8% (48,49) | 1.4pnglg (64, 56)

Propanal methylformylhydrazone
SHE: 1 ugl (54, 55) .

Butanal methylormylhydrazone
SHE :06u glg (B4, 56) .

Octanal methylformylhydrazons
SHE : 02ugly (54, 55) .

trans-2-Octenal methylformylhydrazone
&HE:06uglg (54, 55) .

cis-2-Octenal rhethylformylhydrazone
S&E:03nglg (54, 56) .

N-Methyl-N-formylhydrazine
8  BRYTIX 250-600 glg (47)
200uglg (67 ) .

Methylhydrazine
SHEE  SIEERTCIE 1245ugfg « ET
AN B ER BV 2 L 2R L (61,

§2).E# 9000m & 2200m GO % / =.200-350
pglg 'k 50-60pglg LENR LR (63) .
fGEE T 565 uglg (64, 65) .

EE : 1971 £, BT b HRTHEE 100
FABRESTNS (66) .

(8) /B

Agaricus BO% /2 2T @ T 7 EHOL ¥
5L REEE AV EFOEEMEMOEF
NREEEnE (1) . Hit, F-NIv -1~
) Gutamyl]-4-hydroxymethylphenyl-
hydrazine { Agaritine } K ' 4.
(hydroxymethyl)benzenediazonium ion §3Z
< @O Agaiteus BO ¥/ 2 CEOFEPHER

CERTwWie, L L., Agardcus blazei Murill

B Lol ok B Gromitra
esculenta T, 11 Ot FF P H¥E0EH
BHELMERTVWE FE2) . {REER
FHE1IKRLE, HERHESHAIATND
Agaricus bisporus & Gyromitra esculenta C.
ThEN B HBVE 6 MEOL FFVVHE
HHBVILEOBELSSPER I TN



= vinb, Agaricus blazeiiz bt FZ VU5
MERRSE LTEF SN TV A AN
& <. Agaricus blazei D't FF VU HEEIZ
BT ANFRLELEX bR, ElaiTic
Lo THL AEBSEIEE, %/ 208,

IHEONMBIEREICIVRRRZ bbb,

ThbDI L bEBRTIMNERDHBLEEXD
ha. BB, KR, S4BT D
ORI o, (FB)EH LB
DU rEEEREEL & LTHRALEL

2) Toth B. Toxicities of hydrazimes: A
review. In vivo 2: 209.242, 1998. (& T
BB OTE)

ABITIE, B FTZ VY, b RIVUER
#&U%@@ﬁmAwwtb&éwmﬁ%%
B b B bniEHHEEICoNT 22 HED
EEEE-L, BRLTHD. TEXEET
OFT 38 BENEEEL TS, Thbod
S ORI L ETREOICHE: (Toth B, A review of
the natural occurrence, synthetic production
and use of carcinogenic hydrazines and
related chemieals. In vivo 14: 299-320,
2000) b Agaricus BOX ) I CHFEMNH
Bk lpoic 1{84h & Gyromitra esculenta
CHEERELM LR T 11 LT R
BEPiT ol FOER, ARTICXERE
SROBEED 6 HERIZOVTRALI T,

(L) Agaricus BO¥ /7 a CEFEEERSH
iy

(D p-hydrazinobenzoic acid.

Bk F-F2L.

A % 1 0.8~2.2mglkg. KTHE. E%?‘.ﬁ
- FiEERL (156) .

¥ TR, FRMEREIEEE0).

ATy b2 1716 7243 1/30molar B,
15 cokg, 7 BETASRE, RORF. ~
®J o CrEEERS (173) .

® B -N-[v -L-(Glutamyl]-4-carboxy-
phenylhydrazine.
E b2,
™R :1.4 mglg . VB, 52 BEMERR
B ESAE. BEE, RHENEREEN (68) .

(2) Cyromiitra esculent THAEVRERBSH

yraki7) =
@ Actaldehyde methylformylhydrazone.

._24_.

B b EET—-FRL.

B : 0.05, 0.5 Bt 5.0 mg/kglday, 90
Afgks, CERUVFBEEORES.
¥ GOT,GPT i, BRME LEOEH, +
EOFERRRE (T2) .

gHX 65, 70 RO 75 mglkg, BERER
®E, EeRnEEg, B8P, ReEEoR
#  fiE GOT. GPT oighn, FFEOEHE
iy, FrEFAbRLhE (73) .

Z v b : 200, 250, 800, 325, 350 mg/kg, B
ERA#RE, HENBERE B, RRE
BoRE., FFEOEHRESERY. FECHBY
(73) .

Fw b 200mglkg, BEEARE, ~FY
RHRUEF — VEEREBEREEOER, TR
—.A P-450 oigih (74) .

% w b 150, 100, 200mg/ke,. BHERE AR
5. REEM, RHPFHY '7.&&:;1‘!9 7 A

in s .
17X : 1.5, 8.0, 6.0, 12 mmolfkg, BE[ERR

Qs RS, L BROER, &
M, RITEEEORE. BREEOHML, 4
HoiEER Y, FEAbBALIE (76) .

272 1 400 mghkg EEZEORE, HEM%
BE. FERUBREOEE, FTHdY, ¥
¥ 3 3’ B6, C,v-aminobutylic acide MR E (T
£, F=EhE (7D .

=2 kY :0.005 0.5 5.0 mgkg/day, Fk
90 BTy, FHEEOEP. MiF GPT ©
#Bhn, B, 5. %R%%W@@Lﬁﬁ%
k& (12) .

=9 U : 50,100,200, 400 melke M B
EHEE., B REEEL (73) .

@ N-Methyl-N-formylhydrazine.
kb BET—F L.
S ko 150mekg, BEEAR, RF~D

A Y o ABEHIE (75)

S w-b 1 150mglkg, BERERFES, ~F
PN - ABEEEREOER, FLou

C—A PA50 o (74)

77 % : M BO0 u glg, HEIZ 8001 glg. EE}
BoHs, TOERBSHNIET, BT

biviadsoic, FEL B, BICEME L (8T) .

<7 X :0.38m mole/kg, 0.70 m mole/kg.
1.52 m mole/kg, 3.04 m molefkg, HEFERD

- RE RS, S BBOBRGE & HE,

BEEOHAL, LHOEE, EhLBETon
. FFoFEE (76) .




@ Methylhydrazine.
E b : 60ppm. T0ppm, S0ppm, 10 230%

ARE. IR, FiR. BOoBNDTES. &

TREE. N 2 /MEO R, MR IR (268) .

T HFYN 2.5~ 10mglke, 23 A RRERE
&, WERL, RS, BN, HMSET (269) .

TRTFEN: 25mglkg, 5.0mekg, 2 EH
®’5, BARIERBIAOIC, 788 @70) .

7 H A 2.6melkg, 5.0mgfke. 5 AIE
el 17E, RAk. B, SRS ES,
NREE, FFBVNIEFOEREE (271) .

T 7 2.6meglkg, 5.0mg/kg, 7.5meglkg.
EEH 513 14 BEAKEEENES, B0
Ml EEB, B, BEELI oy RY
F~E8% (272) .

FTAFFENMEY TN 82, 145, 162.
340ppm. 15, 30, 60 AFERARE. B OH
W, WE, |TV., OB, ERZELER, ~
w7 Uy bED. BEIRDBRIEMG, & &6

DL (279) .

T HTFEA  Obmg, 10mg. 2.0mg.
4.0mg/kg, 5 BEX2 B (9 Ak | Mgk
MRS, TEHREE (274) .

TATFFRL RPN GEBE, wﬁi
80 43, 60 Y HEBALE., RAM. WL,
EEREE., PEMAEREE. %m&w%x FETS
FiHby (275) . '

Y X¥Fn: 02ppm. 1.0ppm, 2.0ppm.
5.0ppm. G K[ H. 5 B/, 6.+ ARA
BRE, &AL (278) .

T ZR7FEN : 02ppm. 1.0ppm., 2.0ppm.
50ppm. 6 B, /8. 5 BB, 6 »ABA
BREE. FOMEREED, A MEHBLE
i (277) .

7 A ¥N 2 02ppm. 1.0ppm. 2.0ppm.
5.0ppm, 10ppm, 90 BB ARE. sz
B2z L (278) .

B— b B OBE, HE 4 BERAR
5. TiEE. TEnb, RERPEEE, EE, RUE, &
i = a’mﬁ%&ﬁ}%eﬂrﬁmm #HHIFET

{105) .

HER .

(283) .

B —2 A : 98ppm. 195ppm. 390ppm. 15
3. 8043, 60 AWM ARE, HOFM, FiE,
D, B, BALR, BHLHELS LKL
RICEEE, BHIET (273) .

Y—2 0« bmglkg, 7.5mglkg, 10mglkg.

(279} . (106) , (109) . (281)

15mg/kg. 20mglkg, 80mglke, EBEEEER
e, RoREBES (284) .

E— AV BARER D BT 15melke B4
mR. R, 2R, BEE (282) .

v —Z N : 96ppm. 195ppm. 390ppm. 15
43, 804, 60 HRAMRIE, B ORI, HIE,
BT Y, B, EHERES, fOFRE
(273}

B'— 7 :5mg, 7.5mg., 10mg, 16mg. 20me,
30mg/kg, HEREARSE, HRORESE, ®
BE FETH (284) .

20 3. TmMkg BERE, AERE

(215) .

E—J0 FEBE., 16 4. 304, 605

HERARTE. RS, R, 1BH, THE,

FmEREE, ESBEE. K FREh, 7E
BRTHmE, FECH (275) .

E— A : 0.2ppm. L.0ppm. 2.0ppm.
5.0ppm. 6 BER/H, 5 BRL/8. 6 + B, &
ARE. T, BREEE (276 .

v —7V : 0.2ppm. Ippm. 2ppm. Sppm.
6 BFE/BE. 5 BRI E. 6 »H. BARRE.,
ROFREE, FHARREDS, hiET AL,
TFAAY I3 R7 7 a8 —¥, BV LR

(2770 .

v : 0.04ppm, 0.1ppm. 1.0ppm.
2.0ppm. 5.0ppm. 10.0ppm. 90- HEB AR
B, MFVETARY 73R 7y H—FiY
. B, FHgER (278) .

B2 : 0.5mghkg. 1.0mg/kg, 1.5melke.
2 HETHRE, ROREE, B, 7 v -
i, BRGHDREE. B aorr—
D BZRILHE(285).

78X« 0.1lmmole/keg, 0.22mmolefkg .,
0.33mmole/kg. 0.44mmole/kg., 0.54mmole/kg,
HEBBRARSE, X P~TS o mnE, &
BYFEL (286) .

FATy b :0.11mmole/kg, 0.22mmole/kg,
0.40mmole/kg. 0.4Tmmole/kg, 0.564mmole/kg.
ERLMERBRE., A b~ed o vigE, &
HIZEL (286) .

Ty b ERBEOBE. 4 BRY, BERA
BRI, R, FRE, miE REREN. %
FIFELS (105) .

Zv b BERRA, BN, Bnis,
LD b B0Ei, 88mgkg. 32mglkg.
32mg/ke(106,279) .

5w b : 10~100mglkg, HEEENES,
8, i (119) . .

._25._



5w 1 0,1Immolefkg, 0.22mmole/kg.
0.38mmole/kg. 0.43mmole/kg. O. S4mmole/kg,
BEGRABRE, A I~A=E-9*u v i S

(286) .
| 7/%35&@@\EEE&WE5,m

WEEEREE (278) .

S w b1 78ppm, 127ppm. 244ppm. 427ppm,
30 4¥. 60 4. 240°%, BRARE. . £LE
oRg, T, FREERE, 2B, BREHL
&, FLFE (273) (275) .

Sy b REREOY, HEEK. &0, B

e HBRAEES. LDgoix. TREN.
285mgfkg. 188mglkg, 48mglkg. 38mglkg

(288) .

Z v M 10.2ppm, 1.0ppm. 2. Oppm\ 5.0ppm,
6 B¥f/E. 6 B8, 6 ¥ A. E&J\ﬂ%ﬁg\ 7
HERMBEER L (276) .

Z v b :0.2ppm. 1. Oppm\ 2.0ppm. 5.0ppm.
6 ER/B. 5 BH, 6 » 5. BRARE, R
RRET (277) .

S v b 1 0.04ppm. 0.lppm. 1.0ppm. 90
AR AIRER. . BRERET. BE/ER (278) .

ANERZ— MERE, &0 BEErERE.
R, M. LD ok Tl 825mglks.
72mglkg, 44mglkg (288) .

v R FHEBRRoRE, BE 4 FREA
IREE, R7e, MRORTEIEE, . BHIFET (108) .

<7 X : 28mgfkg, 88mg/kg, 60mgkg
MHS, BEEO. 7%k HERRs, B8
LI (279) .
sobd. FNEN. 33mglke. 32mg/k g, 33mg/
kg (106) .

= 7R : 82mglkg. HEMEMEARE ., EE,
HHFET (129) .

< 7 X : bmglkg. Smghkg. 10mgkg.
20mgfkg. 50mg/kg. 100mglkg., BHEEERN
#E, g, FECH (180) .

= 7 & :65ppm. 92ppm. 122ppm, 27Z2ppm,
30 4. 604, 12045, 2404, BARE. &
& BHRg. TH. WREEE, ¥R, 1B, 8
RIEBNTLE, ERE, FETH (273, 275) .

= A :0.2ppm. 1.0ppm. 2.0ppm. 5.0ppm,
6 BERI 1 B, 5 B/, 6 » B. BARE,
FrpEiEE makaE, AR, MEE. BRo~EV
FY o LFE (276)

<17 A :0.2ppm. 1.0ppm. 2.0ppm. 5.0ppm,
8 BER/B.5 B/, 6 » A, R ARE, 2.0ppm,
5.0ppm 5EL (277

_2 6_

+ X 40pghkg, BERTRE, THE,
o, JFHEN & BRRBEMiazt, e
(87 . '

< 7 X : 0.38mmole/kg. 0.76mmole/kg.,
1.52mmole/kg, 3.04mmoletkg. FEEE PR
B e L BEREE. DBEHE.
EPIFET (76) .

b %Mz (Zenopuslaevis) :#E. 3mgll.
Smgl. 1 Omgl, 15mgl OWETHKP, .
AINESE, MRE. RiEEME, FREE. B
FETH (182) .

t ¥ H =N (Zenopus laevis) : 5. 1.0mgfl,
10.0mg/l, 100.0mg/l OB CAP. 3 BRI, .
1.0mgN RimEER2 L. 10.0mgl Ll EEdppd
R (133) .

pentanal methylfromylhydrazone.

Eh:F—=F2L W

w9 A 50l 158, 62 BEEROKRE.
B, M, FTH. SERCERRELE, €
NENHET 72, 16, 0%. BET 60, 2, 12%,
SEREECIT. MET 26, 0, O%\ iﬁ"@ 22, 0,
0% (59) .

8) &

B kB 9FE, Sy b =V MY,
Fonadp Pia LT, BhER. FRRaER,
WRR, LR, EMRRISBELRET
EZEMNALIP Lok, RAXDEELL K7
PUHEEOBEFRFREOFRIC OWTHE
FWLTWe. Bk b, KL Agaricus B
TRER & i B -N-[ v -L-(HGlutamyl}-4-
hydroxy-methylpheny]hydrazme Agaritine
%> 4-(hydroxymethyl)benzenediazoninm ion
oW TORBRALIEP2E., (BH)T
RLEXRO U R b2SEEE 2 & UTHRE
L.

3) Toth B. Musbroom foxins and .
cancer( review): International Jourmal of
Oncology 6:187-145,1985. (= v a2 A—A
OFELE (B

AERICCH éié’iiﬁﬁﬁ?ﬁ%ﬂ?} a@
EREBPAEOBBEIC oW TN bR TW
5. ZOR, BEZRFRCETILOLL
T .  Apgaricus bigporus . Agaricus
xanthoderumus HDH NI Gyromitra



asculenta DEFHRS & LTHBSHLTND
b RS DUBEERCEOMERHEE 11 B
& Agaricus bisporus % U Gyromitra asclenta
%@B@kowfi&b%ﬂTWL HAD
EifE e R DO ED Agaritine # R0
ot (27D bEFHELTWE BT
WERERLL

BB E T T ATHS.

(1) Agaricus bisporus

D N’-Acetyl-4(11ydr0xymeﬂ1y)phenylhydrad1ne
(33)

@ 4- (Hydmxymethyl)benzenedlazomum
sulfate (80,85,41)
JEESEAIML - . RS, BT

® B8 N{ v -L#H-Glutamyl-4-
carboxyphenylhydrazine (37)
PR AR ST BTHARR

@ p-hydrazinobenzoic acid hydrochloride
(40)
NS AR SR K B R

& Agaricus bisporus (38)
IESHSEAET « BHERE. WE. Bh. FTER

(2) Agaricus xanhodermus
@ 4-Hydroxybenzenediazoninm sulfate

- (42)
JEERAERL « FLTHER

(8) Gyromitra esculenta
O Methylhydradine (31)
T T AR EBAL ¢

@ N-Methyl-N-formylhydrazine (32,34)
P A BT ¢ FFEE. M. FRo 5. BEE.
. B

@ Acetaldehyde methylformylhydrazone
(36)
RSN « B, BRI, AE. BER

@ Pentanal methylformylhydrazon {39}
JEEZRAERAT ¢ B, I, DER

& Hexanak methylormylhydrazone {44)

._2 7._

SEBFEARML « Bh. IR, SRR

® 3-Methylbutanal methylformyl-
hydrazone (43)

IEB AR - i, B, TR, Bo >,
iR

@ Gyromitra esculenta (45}
PR AT : B, BBE, Jfll HIE. RO
B, 55 g .

@ b @’

AR LIIEREEBRHATHoLOT,
BlRXEGEEH )XY, REEHEZRE
3% &%, 3D E DT (Agaricus bisporus,
Agaricus  xanthodermus .  Gyromifra
esculenta) L FDORHTHBL FTVEH
Fize v R0 16 DRERCHBRICERES
B L, RBAeBAZ, B, BRES. B
B, BFIE. . Bo 5 SOl RRBEE
ATV, BXOFHILINEDI &b,

B b boHEDON ORI, b

PR IrERNr L LBELTWA. Thb
OMEDIELAEPRAOTREEEZ EM
b, BRENRCWLOEBETRLAEI &I
WL HINE D, T, TURADEL ORIE
T, RS ORBHLEDBROBER LD
LTS, SRR E W R IPRBR TOR
DRBII, FHEEh2hokbOThol. .
KEIRE & ORBIT hydrazine 5-F
b i FRRR SRR SRR B IR TR L.

EIE s ETHRgToROHERIL, LFHED
RNV b, BRAMMCORERY
REE LS. BB, SRR BER. B,
BRIR2 S COBORARREOL LA, B
&MV, £, BRUEEL LTHEL
ek ) o RREMEET AOERNICHENPD
BE %7 aplEBRELERECERNRE.

SFLR_RATORRRENRND ER/EL TN
B, —H, 2/ 00BEREZLEDHRERED
B REN R FEEPELNEETEXSLE
oy, HEEACREELREEERS LS
AR, EBBATNS.

4) Toth B. Teratogenmic hydrazines: A
review. In vive 7: 101-110, 1293.(t ¥5<~°
BREOETTAD



AT TIL, 30 WEOE RSV LE FT
LB EORFTECET A RRPERS
nTWE. ZOR Agaricus BOX/ ak
Gyromitra esculenta ORH L LTSEOH
ECHLME R oEHE BT 5EHORHE
%, BlAXEEEEIEDLE.

(1) Agaricus bisporus

@ P.Hydrazinobenzonic

=7 bV :96 EREFFER L2 OATHIEI O~
5.0mglegg, 1 EHEE, 14 RIBRZF1VE
MERGES, BRPRE & RRBFEHAT

(2) Gyromitra esculenta

@ 1 -Methyl-1-formylhdrazine

Sw bR 13 B, 100, 200, 300, 400
mglkg, 1 EEH. SERICHERFER. 5
i, FHSERORE. ABRUREEER
&8 (26) .

@ Methylhydrazine

b B, Smgl. 5mgl. 10mgl.
16mgll OWEETAKE, BOIativ, HEE.
HERE, RsEREL. FREY (23) .

Az BE, 1.0med. 10.0mgfl, 100.0mgfl
DR EE TR, 10.0mgfl Bl EZAREEE (24) .

Zw b1 HHE 616 B, 2.5 5, 10 mglks.
Eiefs, SRS OFEENINE. P
ERETR, BIUELBREEOFEZRH#
iy IneEs).

S b : R 6-13 B, 1.0, 2.5, 8.5, 5.0, 7.5,
11.0 mg/kg, BBERY 7 & 3HHkEE. &
B opd L iRREOEM, BEEFIRD
- bATRV(60).

(3) 7
*/ = UJbiﬁ}k.ﬁ‘iné EFZ i’/ﬁ;igﬁs
8 BoOWE L$WE 3 B OESHIEOREN
Bhii, (BEBTRLEXBOY R MES
Z8E s & LTERE LE.

5) Toth B. A review of cancer risk
associated with buman exposwre to
hydrazines. International Journal of
Oncology 4:231-239, 1994. (k h~@E RS
AR HORBICET R BY 2 )

X TR Hydrazine, 1-
hydrazinophthalazine HCl, isonicotinic acid
hydrazide, N-isopropyl- o -(2-wethyl-
hydrazino)- p -toluamide HCl, 8
phenylethylhydrazine @ 5§ ->@ hydrazines

_2 8_

oW THABRT WG, Agaricus B
Gyromitra escugenta THRHbhEE FF Y
VS kBT AEERso%k. T2 TR
BErEAEEDITOTh Y ALEROLEY
T, Hydrazine &\ CH, BREMNE Lk
BERE LTHREENLTEY, SFALEERD
B oS8R TERNIEDL, b
K orEBEOE b A~DBEY X7 B Y
TAORELWE LTWS, i Hydrazine
ZoWTHL, BRShEETHRBEEICE
LTREEEREN & OB/ THo .

8) Toth B. A review .of the antineoplastic

~ action of certain hydrazines and hydrazine-

containing natural products. In vive 10:65-
96.1996 (t FF P {aPB LUt FZ V¥ D
VEFRRYOTH AERIZONT)

ABILTIE, 79 Db RS IVBEERTE
O BRE{-& Y. Agaricus bisporus b Lentinus
edodes © 2 IO/ = OFEESERIK
ST TV, SEOHEHIZE
HT 5 Agaricus bisporus OB OVWTRER
T3.

(1) Agaricus bisporus

= 7 A C3H R U CDF, <= 7 212 MM-46
Hawntt IMC MM 2#EME., Agaricus
bisporus OFFEF 10,20,30%5HF FARER.
30 B¢ Ol OEB SR C3H T 58.8.
66.8. 76.2% ., CDF; ¢ 826, 45.3. 55.4%.
T, BHEEZNEI LY. £k, AEEROE
B dic, ZA——FF v FF =&k
% F—HIIROTER &b REE2).

2 /M5

Agaricus bisporus & Lentinus edodes 00—
> ) S THREERAZRLEYS, Thbo
ERAXE RIVVBEEEFIRLIDILOTSH
BHEEHLE A, B LA, ZOEMRTOMD
Bay (BHHBOEHEE, By 7 8E8F2
E) o LB, i, L F3P4kEeY
OEFEEERDBF A LMNCRVE, THEH
LTI, MRESE, BER~0TH. &
SERABOEE, MiRSROWmE. REEP
DNA ol & L 2 BREERHT 3.
BN HME, BEEROBFEESA
TEH5LOLEBOBFTHDE. EEFRI TR F
SOALBiE, MRORECLEETI IR
HHENTEY., ZTOEER BECSHMETCIX



W () |, BIOSKE TR (R ~
&mméﬁ<jab1mé.

T Agaricus blazei murill

4 H. REERRESHBET ERPEE
WhaTWT, Whed P I7XE] &
LTCIRFBEN TS Agaricus blazei Murill
onTAvry -3y bEFIALE
MEDLINE " Agaricus blazei O#MEAZHE
ELTHRELE. £ORFRE 11 OXROFE
BHEEMERo, DA 9 XEBERS O
BERALHEBEACETILOTHL
(1-6, 7, 8, 10, 11) . B Y ORI
LEME, 7 re—iiEk, ERBOWE
(6) LREREMLFAEDE (9) B3
LOTHho7(FE4). Eh, EHIOVWTER
Bé, b EZUVEEHRBREN LD
il SR, BrUAsBEeE. VYIT
ERES L LTEEER T, EBTR
LEX@oU X M E3EER 8 L LTHRNL
. g, = oOfhic, Chemical Abstract(CA on
CD 1999 EFER)THRREEIT 2L,
Agaricus blazei ORFETHE LN 21 HOF
T, b RS ORI ET S boRR
hof., DZTHLRRY, BFEE. Eyon
S HEAEICET A H|ERPALT, FOERIL.
PUB. e, RE, REREERET
Hote.

D EZERUESS

(7 HY 7 RE] OREHEDOBRAND,
Agaricus (~NFH ) Box s 2Rk W¥
Gyromitra esculenta (TIN5 7) OB F
SOVER, BETE. BEL, BB,
v b~oFEIConWT, ¥k, Agaricus B
J ahBdWik Gyromitra esculenta WCEH S
hTWa e F7OVHEREIOVWT bR
M. T, -, b b~OFRIZoW
TR RAELE. SbISAEEE -
TWadnbwd T7HY I RE] (Agaricus
blazei murill & A=Y 57) KOWTHRE
L. EOER. Agarfous BITE&ERLB3 NS
AMOE RS PUHEERE U Agaricus BO 1
8 Agaricus bisporus (¥ 2 Y 575, @<
L al—h) kU Gyromitra esculenta T
SR LY REERAERAR TV, £
SERERINE—RoOr FFUVEEET
EEMLERSh T LML, BT
D% ) aBRIZLBE FZFVVREEORE

_29..

e b ThRhote, —F [7THY 7 2E]
KEBLTHE, b FSOVBEEICETIRE.
HEVEEESEESLERIZBEI 2REIRR
hEbirdol. HichE (B ERE
TRXBBSER b, Zhik, - TTAY
s 2] Be FEULVBEEEE RV B
BVEER R VER BT S L THERL.
T OB TOEBRBITORTWRNEEER
TELOEEX bR, BlZ, 8. BFR
RELTHERESHTWS 77XV 2E 1
HAEORER, BRE BEETEY.
BEDF ) aBEFE LIRS 5 HECH
BEEHTBY, XEERLEFICANL, £D
RAM I ONWTEZRTNEZBRW. T
bogrEnE, 7H¥I)I2E] v F
S OVEEEOSH. HEVWIRBHERIZX
2 I7HY I 2E} ORBERIZ L SEE~
DEBIT SNWTORN B ELBERBDLE
2b5N5. LT, FOEBICHL - THL.
)2 F0LOEMBITERET LR BER

Sme

BLLTo I7HYZRE] 20 TIF5 0

A E&EE LTHBRPRS PR EBHD

mEDWTRAND, FOX 3 RBLFTRE
T APEOEBEALEET 3.



#1 Agavicus B/ 2 EENRB L R UVLBEKB IOE 0SSy
(ZCH: : Toth B: A Review of the Natural Occurrence, Synthetic Production and Use.
ioi:l:(lz%xsc:iJ:u:ngem'|c Hydrazines and Related Chemicals. In Vivo 14: 299-320, 2000, &

b RS OUBRER T OEELAY
® SO GO [HMB | s | copm |®MP | mpp | oPPH
Agaricus bisporus Osasaz | Osses | Ossss | Osger | Orgog
Agaricus xenthodermus Oz Oq
Apgaricus pattersonii Oz
Agarieus argentatus O
Apgaricus campestris Oys O Oz
Agaricus comptulis Oy
Agaricus crocodilinus - Oy
Agaricus edulis Oy
Agaricus hortensis O -
| Agaricus micromegathus| O,
Agaricus perrarus Qo238 Oy
Agaricus sylviculus Oss
Agaricus campester Oag
Agaricus arvensis Oas Oas
Agaricus excellens Cgs
Agaricus macropus Oog
Agaricus vaporarius Qss
Agaricus subperonatus Oos
| Agaricus silvicola Oog
Agaricus bitorguis Ogss Ous
Agaricus augustus O
Agaricus niveolutescens Ogg
| Agaricus nivescens O
Agaricus pequinii : Qg
@fcuﬁ 035
phaelolepidotus '
A, praeclaresquamosus Qg
Agaricus pratensis Ogs

O, R e LTBD bk b0, FFHXHES (B%EH 1ITHR).
GHMPH : 8-N-[v-L-(9)Glutamyl]-4-hydroxymethylphenylhydrazine
HMBD  : 4-(bydroxymethyllbenzenediazonium ion
HBA : 4-Hydrazinobenzoic acid
GCPH 1 B-N-[v -L-()Glutamyl}-4-carboxyphenylhydrazine
AMPH ¢ 4-(Hydroxymethyl)phenylhydrazine
HBD : 4-Hydroxybenezenediazonium ion
GFPH : B-N-[v -Glutamyl)-4-formylphenylhydrazine

_3 0_



#2 Gyromitraesculenta \CgEhde FTUVVEEE
(Toth B: A Review of the Natural Occurrence, Synthetic Production and
Use of Carcinogenic I—gdrazines and Related Chemicals, In Vivo 14:
209-320, 2000.0F & ) : '

b FF OB XiES
Acetaldehyde methylfolmylhydrazone 42.59
Pentanal methylformylhydrazone 48,49,64,65
8-Methylbutanal methylformylhydrazone 48,49,54,565,58
Hexanal methylformylhydrazone 48,49,64,5656
Propanal methylformylhydrazone | 54,55
Butanal methylformylbhyvdrazone 64,55
Octanal methylformylhydrazone : 54,65
trans-2-octenal methylformylhydrazone | 54,56
cig-2-octenal methyformylhydrazone 54,55
N-Mehyl-N-formylhydrazin 47,57
Methylhydrazine : : 44,465 60-65

NHHFFRIBEER 1 LG

T



B1 EF39Y, £ RS UUEEERUZOMELAHOMEET

' _ (11)HED
(OH o HO@MEH*
NH,~NH, | ,

(2) ¥H | (12) HMBD |
(8) WFH ‘ (13) HBA

NH,~N-CH, : _

CHO HOOC NH-NH,

{4) AMFH
(5)PrMFH .

CHy=CH;-CH = N-N~CH, (15) AHMPH

. CHO

(6) BMFH HOHZGONH-NH—GU—-CHQ

CHy—CH,~CH,~CH = N-N-CH

tUETE e (16) GHB i
CHO 12

(7) MBMFH OH NH-CO~CH,~CH,~CH-COOH

GHy~=GH-GHy—CH = N-N-CH; _

CH, CHO . (17 GFPH N,

(B)PeliFH CHO @ NH-C0~GH,~CH,~CH~COOH

GH3—0H2“CH2"GH2_GB = N""hll"GHg

CHO * o
(9) HFH (18} acen "
|
CHy~CHy~GH,=GH,~CH,—GH = N-N~CH, HOOG @-NH-NH—GO~GH2-GH2-GH—OOOH
' " CHO
(10) OMFH
(19) GHMPH "
2

CHy~CH,~CH,~CH,~CH,~CH,~CH,~CH = N~-N-CH, 1
|
CHO H{}Hzc—@—NH—NH-GO—GHZ—GHz—GH-GDOH

{1 H shydrazine

(2) MH :methylhydrazine

(3] MFH :N-methy[-N-formy|hydrazine

(4) AMFH :acetaldehyde methylformylhydrazone

{5) PrMFH:propanal methyl|formy)hydrazene

{6} BMFH :butanai methyl|formyl|hydrazone

(7) MBWFH:3-methy|butanal methy!formy thydrazone

(8) PeMFH:pentanal methy|formyihydrazone

(3) HMFH :hexana! methylformylhydrazone

(10) OMFH :octanal methylformylhydrazene

(11) HBD :4-hydroxybenzenediazonium ion

{12) HMBD :4-(hydroxymethy|}-benzenediazonium ion

(13) HBA :p-hydrazinchenzojc acid

(14) HMPH :4-(hydroxymethy!) pheny|hydrazine

(15) AHMPH:N' —acetyi~4—-(hydroxymethy|) pheny |hydrazine

(16) GHB : ¥ -L-glutaminyi—4-hydroxybenzene

(17) GFPH : B~N-(7-L{+)-glutamy|)—4—Fformy|pheny |hydrazine
(18) BCPH : B-N—{(7-L(3)-glutamy|)—4-carboxypheny|hydrazine
(19) GHMPH: B =N— (7 -L (") —glutamy |)—4~hydroxymethy | pheny Thydrazine

..32_
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£8 X/)a0RSL LTRDRTWSE FTULHERE, A bisporus R U Gesculenta

(B89 B SRR
(Toth B: Mushroom toxins and cancer(Review). Intern J Onesol 6:137-145,1995.0

ER2E5))

bRV BELH @Y :~UR) o o
Bix ‘- T HE B AR XBES

AHMPH | £k | 0.0626% % B K, & 33

e 40 glg EE iy 30

HMBD BT 50uglg .| 158, 2638 Bl BT 35
BT 50uglg | 158, 263 K&, BT 41

GCPH o4 L4mglg 158, 523 BT - 37

HBA £k _0.13% . AR KENR 40

Abisporus | #R ’3?/ SF:3:1d 3 Hfg‘ & . B8, Bh. AT 38

HBD BT 2uglg 148, 368 BT 42

MH Bk | 0.01%ENE AEE Fil 31

ﬁjvk 0.0078% VA AE BPES, J, ESE, spiR%E, 32

MEH | px 100;:"“ B M. SRR, hE 34

AMFH | #n | 100zgle | 1. 528 | T @’ﬁﬂi‘é R P

PMFH &’O 50 i glg 158, 523 fii, IS, BB 39

gMre | &n |50 'g,lgoo” Vil 5238 | B, FFEE. AR 44

MBMFH | @&n | s0pgle | vB. 528 |20 a&ﬂgﬁgﬁm, B | 49

3 BHAH. . . .
G.esculenta | #&I & ) afEE H g 22 gg%gﬁgiﬂfm@ 45

* BEMMIAR, XRETISEEH 3 LR,

AHMPH :N'-Acetyl-4-(hydroxymethyl)phenylhydrazine
'BMBD  :4-(hydoxymehyDbenzendiazonium fon’
GCPH : 8 -N-(y -L($)Glutamyl)-4-carboxyphenylhydrazine

HBA p-Hydrazinobenzoic acid

HBD :4.Hydroxybenzenediazonium ion

MH  :Methylhydrazine

MFH :N-Methyl-N—formylhydrazine _
AMFH :Acetaldebyde methylformylhydrazone
PMFH :Pentanal methylformylhydrazone

HMFH :Hexanal methylformylhydrazone

MBMFH :3-Methylbutanal methylformylhydrazone

33-



$%4 Agaricus Blazei Miller 1B8% 2 SCRIAERSR

B ER XET
&5 (glucomannan) FEER - 1
e -1,4-gluean & B-1,G-glucan @ | FEIEAERIRANICIDN], SEEHETE 9
complex i
RTF RINVH Y ((194D- o -D- | BHIDBRAIZHE], Sl g
glucan & (1->6)- 8 -D-glucan @ 3
complex) .
RPFREINH Y (@3D-a-D | FF2F4%5BROBHLLT
glucan & (1-26)- 8 -D-glucan & | b— R LA HEER - 4
complex) .
HHERE(n-1,6 gulncan & «-14 | HIREEEY A THRIBOEEIC L 5
gluean @ comples) LEBIER
Bk (2 a-l4glucan & 8- | SREEETE,. BIUEE. ERA. 5
1,6glucan) T b etk g ok
SBEEE F LT HEEE IR HERETIEE & FUERR 7
(1-6)- 8 -D-glucan-protein complex | S ab il L HiE 5 R 8
U —AEe BEERE
18-hydroxy cis-9, trans-11-octade- | HEE1ES 9
cadienoic acid
Z %7 L (1-6)- 8 -D-glhuican @ | HiPEfER 10
complex
L s L7 F L DEYBE & 45 11

TIRE BB EEE 6 [T

_34_




BEEH 1 13

Toth B. A review of the natural occurrence, synthetic production and use of carcinogenic
hydrazines and related chemicals. In vivo 14: 299-320, 2000.DHAC Agaricus BD¥ /7 a b

Gyromitra esculenta RS BEISTHA S TWEXRY X FGIRAXBEFITARIES L
—ET3. BBDXFOXMIPETE ol bO)

11
12
13

14

16
17

18

19.

20

21 .”

22

23

24

j ; e S B
Levenberg Bil Isolahon and enzymatlc reacttons of agantme a4 new amino acid
derivative.Fed Proc19:6,1960.

Levenberg B:Structure and enzymatic cleavage of agaritine,a phenylhydrazide of L-
glutamic acid isolated from Agaricaceae.d Am Chem Soc88:508-504,1961.,

Daniels EG,Kelly RB,Hinman JW:Agaritine:An improved isolation procedure and
confirmation of structure by synthesis.J Am Chem Soc83:3333-3334,1961.

Kelly RB,Daniels EG Hinman JW:Agaritine:Isoration,degradation and synthesis.J Org
Chem?27:229-981,1962,

Levenberg B:Isolation and structure of agaritine, a v -glutamylsubstituted arylhydrazine
derivative from Agaricaceae.J Biol Chem 289:267-278,1964.

Gigliotti H,Levenberg B:Studies onthe v -glutamyltransferase of Agaricus bisporus.J Biol
Chem. 289:274-284,1964.

Gigliotti H,Levenberg B:Enzymatic transfer of the v -glutamyl group between naturally
occurring aniline and phenylhydrazine derivatives in the genus Agaricus.Biochim

Biophys Acta81:618-620,1964. .
15 ] - o Ceadeatieis it s o bo s -. S A S A SR b

3 ] 5 ‘ﬁ ’
Chwrlo B,CajelimE,Acerbc C:The presence of agaritine in a mushroom(dgaricus

bisporus)commonly cultivated in Italy. Fitoter 50:111-114,1979.
Liv JW,Beelman RB,Lineback DR,Speroni JJ; Agantme content of fresh and processed

mushroom [Agaricus bisporus. (Lange)Imbach]d Food Scid7:1542-1548,1982.

Ross A,Nagel D,Toth B:Occurrence,stability and decomposition of 8 -N-[v-L (+)
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CARCINOGENESIS 6

{4-hydsoxybuty!) nivrosamine {0.05% in drinking water, duxingwach 1and2}and
2,2-dihydroxy-di-n-prepylnitrosamine (0.1% in drinking water, during weeks 3
and £) (DMBDD treatient).-Adother 18 rats, divided into 2 non-initiated groups

{groups 5 and ), were given the vehicle alone. After DMBDD ereatmeny, rtsIn -

groups ! to 4 received 0, 0,004, 0.92 and 0:1% arcdin in NTH-07:{soy beanfrec}
diee zespectively.” Groups 3.and 6 receivéd 0 and 0% arctiin'in their dicc. Alf
surviving rats were killed .under cther anesthests 4t week 33:and 21 organs were
excised and subjected 1a'patholegical examination. There were no-significant dif
ferences conceming food consumprion and water intake among the groups. Final
body ‘weights were significandy. increased dose-dependentdy by arctiin administra-
tion- The incidence of urinary.bladder tumon (>2mm in diamesés) were dose-
dependendy inhibited by arciiin (8/2¢ in 0%, 7/21 in 0.004%, 3/20 in 0.02% and
/20 ({P<0.0016 vs 0% group) in 0.196 arctiin. Na significanc differences fninci-
dence of tumors wése found in esophagus, large intestine, kidney, thyroid-and other
organs: Our results indicare that arctin exens chemopreventive effects on sat us-
nary blzdder carcinogenesis. . - T

#2455 Antitatror fficacy of endostatin: Adminisiered alore or In combi-
natfon with cydophasphamide. Yongping Jiang Yucheng Qbs, Wenhong Jiang,
Yiqi Zhou, and “Wei Dai, .Abtek Ire.; Malden, MA, Biopharmagene Corp, Beibai,
Guangxi, Ching, Biopharmagene, Beibai, Grangd, China, and New York Medical
College, Valbutls, NY. v ! 8

Angiogenests i a crucial event in the establishmene 2nd péoprcssion of solid
tumars. Straregics thae targer rumor-induced microvascular néwaiks become in-
creasingly acteaccive for cancer cherapy. Endastatin is one of the most povene inhib-
irors for. angiogenesis, ‘Given thak the antitumor axivities of Endestaxin remain
controvessial and thic.few have.reported fts antitumor efficacy when used in com-
bination with conventional chemotherapy, we have assessed the antitemor effect of
secombinant hunvan Endostartin adminiscered slone or in combinadonawith cyele-
phosphamide (CT2). Nude mice bearing rumors induced by murine Lewis lung
carcinoma cells, human lung carcinoma A549 eells, or human mammary carcinoma
Beap-37 ¢ells-were employed for studying the cfiect of Endostatin that was ex-
pressed in E.coli and purified a< & soluble form, Compared with the vehicle-treated
controls; Endostation 2¢ 2.5.mg/kgfday, § mefkg/day, 10 mglke/day inhibited the
growth of Lewislung carcinoma-induced tumors by 30.83%, 41,50% and 47.43%,
respectively (n=18, p<<0.01). Inhibidan of A549 carcinoma-induced tumors by
Endosmtin was 61.09%; 56.929% and 62.15%, respectively-(n= 10, p<<0.01), and
Endostain-mediated inhibition of Beap-37 tumors was 62,049, 58,13% and 62.39
%, respeetively (n = 10,:p<<0.01). Morcover, local administration of Endestatin (5
mgfhg/day) resulted in a more pronounced inhibidon.of xenopraph-induced -
mors compared to che-systamic administration at the same dosage. This enhanced
wmor-inhibition may result from sustaining an effective concentradion of Endosta-
tin as the remor sites when administered locally. Furthermore, nude mice injecred
inravenously:with BS carcinorna ceils v induce fung mevastasls were used as 2
molde] system-to ‘evaluate porential synergiscic effect 6f Endostatin and CTX. Mer-
astatic lesions were cxamined 15 days dfrer injection, Sysvemic adminiseration of
Endostarin at the dose of 2.5 mg/kg/day, 5 mgfkg/day and 10 mgfkg/ inhibited che
lesions by 29.26%, 29.66% and-34.87%, respectively. CTX (15 mgfkg/day) alone
sesulred In inhibition of the mareszaric lesions by 59.32%. In combination, En-
dostacin and-CTX resulted in che inhibition by 65.93%, 70.94% 2nd 77.15%,
respeciively. In conclusion, the soluble form of recombinant human Endosetin
expressed in E. coli & 2 potent inkibitor of tumor groweh and metastasis, Local
adminjswration of Endostatin is more effective than the syscemic one, underscoring -
the importance of the adminiscration method, I synergistic effect with. CTX
implies thar Endostatin can be potentially used together with conventional cheme-
therapy in the dlinics: - .

#2456 Molecular toxicalogy of curcumin: Inhibition of the p53 tumor sup-
pressor. Phifip J. Moos, Jamés E. Mullally, Korneliz Edes, and Frank A. Fitz-
patrick. niversizy of Usah, Salt Lake City, UT. .

Curcumin (diferuloylmethane} is a purative chemoprevenrative drug that isad-
vancing to clinical trials withour 2 comprehensive understanding of its molecolar
toxicology. The Division of Cancer Prevention at the NCI is currendy corolling
healthy voluneéers in a Phase I study of Curcurin for the Chemoprevention of
Colon Cancer (Protoco! IDs; CCUM-9941, NCI-P00-0144, UMN-9%41) to de-
termine the maximum rolerased dose, along with its bicavailabilivy 2nd pharmace-
kinerics. However, a toxicologic and carcinogénesls study.of Tumeric Oleoresin
(CAS No. 8024-37-1), whose major compoaent is cercumin (79-85%), concluded
that taraeric oleoresin displays carcinegenic acivity in mice. This report found tha
there wasz 1} hyperplasiz of the mucosal epithelium in the cecum and colon of beth
male and femzle F344/N sy 2) an increased incidencs of hepatocellular adenoma
in male 2nd female BECIFL mices 3} a stpnificantly increased incidence of thyroid
gland follicular celi hyperplasia in female mice; and, 4) 2 small but signifieam

incrosse in siser chromatid exchanges and chromosomal sberrations in cultured
CHO «lls, Based on- chemical precepes, we sought to understand the-molecular
wxicologysof curcurtin, We'rave previously shown thar curcumin can promote cell
deash- thiouph the inhibidon of lsopepridase acdvity, and-thar this cell dearh was
p53-independent: Now, we report ‘that. carcymin’s mode of action s not only
independent of p53 butcan avenuate wild gype p53 activiry. Incuberion of RXO
colon cancer cells with curcumin promores.the accumuladion of conformationally
deranged p53 as.demonstrated by immunoprecipitations using conformarional
sensitive antibodies, Curcuniin attemsates the activation of eeoposide-induced p33
as measured by serinie 15 phosphorylation and, tranactivation as measured by 2
p33-hiciferease reporter construct. Therefore, curcumin may have carcinoganic
potential resulting from its abilicy e attenuare che wansceiptional dexivity of the
tumor suppressor p33. The chemuopreventarive role of curcumin may detive from
its ability to inhibit che proteasome pathway through isopepridase inhibition. This
complex molecular wxicology may confine the use of curcumin as 2 broad-spec-
trum chemoprevencative agent: .-

#2457 Analysis of carcinogens and the safety of Agaricns blazei Murilf|

(ABMKY). Bela Toth, Peter M. Gannert, Jonathan R. Daft, arid Insu P, Lee. Eppley
Cancer Research Institiite, Omaka, NE, West Virginia Univenity, Morgantown, WV,
and Carbholie Uncversity Medical Colloge, Betiresda, MD. .

Cancar’ death rarss among mushroom consumers varsus non-consumers in the
same gropraphical cegion are 0.8 and 1.3% {p<<0.05], respectively. This significzae
difference’ in"cancé? death’was atcributed fo enhancement of immunity against
tumor growth by NK cell activation: Gurrently, Agaricus blazei Muritf (ABMK) fias
bees cobsuined worddwide, howevee, safery of this mushroom has not been deges-
mined previcusly. Since some edible musheootns, such a3 Agarfcus Bisporss (AB),
have been 'shown 1o contain potent carcinogens, we have underaken  twosyear
chronic tanicar biodssays {US FOA guidelifies} to evaluate the safery of long term
consumption, and also ‘to"andlyze ABMX for the possible preséiice of mushroom
related carcinogens, Fhe résiilts of of 1 éwo year cancer bioassay showed thac chere
are no significance differencas in the frequency of spontancous incidence of umors
in F344 rats, while the survival rates In-the trearment groups-were significaridly
increased by 33% of controls {p<0.05). Concurrently;.threcscparate fows of ABMK
were examined for the presence of Agariine -{B-1-{y-L{+)-glutamyl)-4hy-
droxymethylphenylhydrazine), the presumed biosynthetic precurser of Agaritine,
B-N-{y-L(+)-glutamyl)-4-cachoxyphenythydrazine (CGPH) and wo arenediazo-
rium ions that have been previously observed to form from Agaritine and CGPH,
4-hydroxymethylbenzenc diazonium ion (HMBD} and 4-carboxybenzenedizzo-
nium jon (CBDY), respectively. Specifically, we used 2 combinarion of HPLC and
mass spectrometry ta decect Agaritine or CGPH and chemical dérivacization with
naphthel coupled with HPLC analysis to dereet the presence of cither HMBD or
CBD, as their aryl azo-B-naphthol derfvative, We did not detecx the presence of
Agatitine, CGPH, HMBD, or CBD in the samples examined {within the limits of
derection being approximarely 100 ng for Agaritine and GCPH and 10 ng for the
naphthol adducts). Based on these resudes, ABMK could be used'as a replacement
AB.and would fikely. reduce the cancer risk associated with AB.
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#2458 Posible application of human c-Ha-ras prote-oncopene transgenic
rats to 2 medium-term bioassay inodel for carcinogens. Takamasa Ohnishi and
Hiroyuki Tsuda, The University of Tokushina School of Medicine, Tokuchima, fapar
and National Cancer Center Research iz, Tokyo, Japan.

[Purpose}We have developed 2 human ¢-Ha-ras proto- oneogene transgenic rat
(Tg), which is highly susceptible to mamnary carcinogens such as MNU, DMBA
and PhIP. The present stiudy was aimed to udlize this animal in a medium-rerm
assay model for environmental carelnogens. To confirm applicability, the following
rompounds were tested: 3-methylcholanthrene (3-MC), berzo[2] pyrenc BP), and
their parent substances anthracene (Ang) and pyrene (Pyr); a hecerocyclic amine,
2-aming-3-rnethylinidaza[4,5-fquincline {IQ) and - 2-aming-3,8-dimethylimi-
dazo{4,5-flquinoxaline (Ml Ql; 4-(meshyl-nicrasamine)-1-(3-pyridyl)-1-bu-
tanone(NINK}, found in tobaceo smoke; diedhylnitrosamine (DEN), 2 liver carcin-
ogen; azoxymethane (AOM), an intestinal darcinogen; and the awenide
dimethylarsinic acid (DMA). As endpoints, incidence and multiplicicy of mam-
maty twmers and incidences of transgene muotations in codons 12 and 61 were
analized, [Experimental Protacel] Seven-week-old Tg ratsand wild rype licrermates
were orally administesed 3-MC, BP, Anr, and Pyr2c 200 mgfkg, 1Q and MclQra
80.mg'kg, and NNK and DMA ac 100 mg/kg three times; DEN (1080 mg/kg) rwo
times; and AOM (50 mp/ks) one cime, Females were killed at rwelve weeks (3-MC
ten weeks) and males 20 weeks after she initial wearment. Contrel animals were
adminiscered the vehicles, olive o1l or distilled warter, [Results] Mammary nimors
developed in 10096 of female Tg rars receiving 3-MC and BP, 57% with Ant, 3%
with Pyr, 41.7% with NNK, 92.3% with 1Q, 41.7% with MelQx, 33.3% with
DEN, 66,7% with AOM, and 11.1% with DMA. In males the inddences were

538 Proceedings of the Ametican Associarion for Cancer Research # Volume 44 @ March 2003

..47..



Agaricus blazei ﬂﬂrfff(ABMK)EF@%%%E.& RO

A—#Bic BN Th, Ty a)l— ABRELFERETRERCENTAEN
0.8%. 13% LBFEENHD 5 NB(p<0.05). TOBFETRIBITIEEEILNKER
DIEEIC LS BRI T 5 REN ORBABEEL TV 5. 8. Agaricus blazei
Murill(ABMPSHRRTERENTNES, COVy Ya)l—AQESEIT DN T
ERHESMEA D TN, Agarces bisporus(AB)Z EW DROBAETY 2 )b—
AICBARREDENEENDI ZLBRINTSY, EEERORLEEFEL.
Ty all—LCEEL ERBEYEOFEOFREICDONT ABMK 24T 52D
22 ERHBHENA F7 vt (FAVAFDATA R4 2) BfFo %k 2 BN
AFT oA DR, FI4RTy MBI IEEDHARBERIC ABMK BEH N
BEIITEZRZRAONDN 2%, —F, EFRIT ABMK BEBICBWTHREREX
BUdH 3% EFRICERL f2(p<0.035). ARIC, ABMKO3BEEO Oy blzDWT, 7,
HUF >, B-N-G-LE-ZNFIMA-E ROFIAFN T2V ESP2, FHY
FrOESRAENE EBEDINTWBPN-G-LH)-FNF 2 JN)4-JIRF L T2
ERSGIANCGPH)BRUTHYF & CGPH PO EREIND Z EAEIZZDLSNT
WE2BEDOT V=TV oS LAY, & ROFVAFIRAE DTS
DA F HMBD) 4-FNRF AR B LD TV D AL F A(CBD)DIEFEII DWW TH
CANE, BICT A UF U ERE COPH RRHIT B0 I HPLY/E E0WTH(HPLC/MS)
B TFV=NTVB-FT7 b=V ELTHEET % HMBD £/ CBD OFEEZRHTS
JEW HPLC 4T L EHE L 7 b—VIC X 2 LR S EE AW, B
: D EXi3 CBD MEEMOEELRE S NRL
ok RERRBT A F & GCPH IZDWTH 100ng, F7 b— IV AIMEIZDNT
- #10ng THo). HEOERELD, ABMK iE AB OREE U THEMTRETS D,
ABICEEELEBU A ZETEEZ LB S, .
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[. @y U 7 AEAE B

1. Sy b 2Rt REROES, PAEEER

BT HY 7 ZENEZEOMES v b 2 EMRBEREENRSVAFRERSL, KFDA,
KGLP il No.1966—8 KT 1998-17 IZf€1y, AAALAC CREREWRRIEREERSD)
KDARBENEHWHERNSH D Korea Research Institute of Chemical Technology,
Toxicology Research Center (KIERFZEMEHM) Cirbihiz GBREFS : G98024), <1998

4 4 A~2001 410 A >

B AT Y 2 AR (BB 0.625, 1.95, 2.5gkg/Day) % 2 EEREEARELE
ABUFERROSTHEREORE. BTN AF L 2BBEBRINZM 2,
. MRBEICHTRBROAEFRIIHEIC 2 0 268mL =,

5. 2TD4AE DATA % US, National Toxicology Program ([E i3 Program,
National Institute of Environmental Health Sciences OEEE{TLIFES G. Boorman,
Ph.D, DVM, Diplomat ACVP, ACLAM, ABT) 2k ORMEL& A, BIF A2 AE
EFI LWL W EHBFENE. :

2. Fv b 2EMEEFEREORS, MR
W7 AU 7 AEWNERIC BT 3 MIREE GEBANE, B8 RO EAHED 13, KFDA,

KGLP #Hfl No.1966—8 KX 1998-17 =it > TERI 1/ (GFEERF 1 98010). <1998
££ 10 § ~2001 € 10 >

REw AT N 2 AT L 2TEHN. BRARCEER—UREIaho T,

BRF AV 7 ABMEBC L I2RES. HE, TREE,. EESWER, EERE 14£EM

RERENBEERFM LIz, (RRES 1 N98038) <19984F 4 A~19994 8 §>

Wi BRI AU 7 ABICRERES. 2. EiRA. EREAR. EESWMRIEER
EHBLTHEANICEREERIN o k.
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1. WR7 AU 2 AEMABIF RO

1. S5vi 28 BRIEEROZSRE
BT HY 7 ABENESTF A4 YV OBRS v R ERVWE 28 HEREROZ ST, X

FDA Oz L D FDA L DREAINT 1S Southern Research Institute, Birmingham,
Alabama, USA (45 RO R4&HMSESREED FDA RO NIH, EHEREOEED
% 2 EMMER TN GIBES  ATS1.1.1). <2002 4 10 §~2003 43 B>

®H RS ABWEBIEA DT P L D —RER. KEZL. AR
Hehok, £, RAE., KN, MEERSN, RO ERUERE L oEdxE
DEREHEEINZN =, ' :

2. 4% 928 HEIRHEEORSE ,
BT HU 7 ABEMEFLEZ O VILOIE-1 X2 e 28 ABKEGOESE. *

FDA ©E&I= LD FDA Xk D EZEZI TS Southern Research Institute, Birmingham,
Alabama, USA (45 FEROR£HENAEREE %D FDA KU NIH, EXEHFEROEHRED
HHEEME TiTbhiz: FEBES 1 A731.1.2), <20024 10 A~2003E3 A>

B BRI AU 2 ABMEBTER D1 Ybic &5 —ek, AESE. B8 LHEX,
R R S N o e, Sie. RRE, Mk, MRS, BRGERER
BENE L oEBREOREbERI NN o,

3. HREATRILEER
BT HY 7 ZAENEBTE A 01 YD Salmonella typhimurinm/KIBHEOERERE

RMHBIL, USFDA I J: % GLP fisk %55 T 3 SITEK #5512 > # Rockville, MD, USA
= USFDA @ CFR #%) 21,58 #, 1997 48 4 A 1 H R (A ICH (International Committee on
Harmonization : ICH Harmonized Tripartite Guideline) = &£ OfFbili: GRBHRE 10771
~2140), <2002 4F 10 H~20084 3 H>

550 AT A 7 ABMAEE TR AT Pk HMEAERE RIS b o 1,
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4. NEER

Wy HU 7 ABMERTFZ 01 VIV /MESERIL, USFDA IX&5 GLP %o T
5 SITEK 5% > % Rockville, MD, USA "CUSFDA @ CFR 3% 21,68 8. 1997 4 |
A 1 HRU ICH (International Committee on Harmonization : ICH Harmonized
Tripartite Guideline) =k VfFbh/e (FRES : 0771-1521), <2002 4 10 H~2003

F1R>

W AT A 0 ABEMERLEA0T YIS U X BREMRIC BV B MEE R
AR Nnhol, '

5. B EERENS

BT H) 2 AEMERLF AT VYIVDONARAY ~ PR EAkEBNERAKRE
EtBRIY. USFDA i2 &5 GLP Migk %55 Tl 5 SITEK #i%5-t > % Rockville, MD, USA T
USFDA @ CFR 4l 21,568 &f. 19974 4 B 1 AR ICH (International Committee on
Harmonization : ICH Harmonized Tripartite Guideline) i J: B fTbitie GLBREE : 0771

~3110). <2002 4F 10 A~2003 41 A>

#5350 AT H ) Y ABMEBLF A OA VIC L B REEEEIRES M2,
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