()

(MG)
JECFA IARC
MG H5 6 11 H15 7 30
17 7 31
MG
(LMG) MG MG
MG LMG LMG MG
100 (Jefferson J.J. et al 2003) 08ppm MG 1
MG 12 LMG 4
MG 2 LMG 6
MG 15 LMG
10-40 (David J.S. et. al ;Xanobiotics in Fish) MG LMG
LMG
MG
EU MG LMG
MG LMG
MG LMG JECFA
EU MG LMG 2ug/kg MPRLs (Minimum Required Performance Limits)*

EU



@

e
H
T

(CHgM MNHCHS ), (CHg LM MN{CHS ),
(Malachite green  MG) (Leucomalachite green  LMG)
CaaHosNa( ) CasHasNo( )
329.47(MG) 330.48(LMG)
MG LMG
MG LMG
MG LMG
NTP® 2
28
COM°® cOoC* MG
LMG
(NTP2004)
F344/N @ /) B6C3F; @ /) MG (O 25 100 300 600
1200ppm 0 3 12 40 70 175mg/kg 0 3 12 40 75 190mg/kg
0 4 18 50 100 220mg/kg 0 5 20 65 120 250mg/kg )
28 NTP
1200ppm
2
Ht ( 300ppm 600ppm 1200ppm )
Hb ( 300ppm 1200ppm ) (
100ppm 300ppm 1200ppm )
300ppm
600ppm 600ppm V-glutamyltransferase
1200ppm

® National Toxicology Program
¢ COMMITTEE ON MUTAGENICITY OF CHEMICALS IN FOOD, CONSUMER PRODUCTS AND THE ENVIRONMENT

d COMMITTEE ON CARCINOGENICITY OF CHEMICALS IN FOOD, CONSUMER PRODUCTS AND THE ENVIRONMENT
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F344/N 8 /)
0 30 60 115mghkg

NTP
1160ppm
1160ppm
1160ppm
1160ppm
2
B6C3F, 48 /)

0 100 225 450ppm

B6C3F,; @ /) LMG (O 290 580 1160ppm
0 60 110 220mg/kg ) 28
580ppm
1160ppm 2
1160ppm Ht Hb
1160ppm
V-glutamyltransferase 580ppm
MG
MG LMG
(NTP2005)
MG 2

0 15 33 67mg/kg /

225 ppm 100 225ppm
450 ppm 225 ppm
— (7/47 15/46 34/45 39/48)
MG
B6C3F; 48 [/ ) LMG 2
0 91 204 408 ppm( 0 13 31 63mg/kg / )
204ppm
a1 408ppm —
408 ppm



\ Oppm | 91ppm 204ppm |  408ppm

Nonneoplastic effect

Urinary bladder  inclusion body 14/46 33/48 44/47 44/44
Neoplastic effect

Liver hepatocellular adenoma 1 3/47 6/48 5/47 9/47
Liver hepatocellular carcinoma 0/47 0/48 1/47 2/47
Liver hapatocellular adenoma or carcinoma 2 3/47 6/48 6/47 11/47

26/563(4.6%) 0-12%
34/563(6.0%) 0-12%
2 (NTP2005)
F344/N 4 /) MG 2
0 100 300 600ppm 0 7 21 43mg/kg /
300ppm
600 ppm
300ppm
S 600 ppm —_—
300ppm
600
ppm
300 600 ppm
Oppm 100ppm 300ppm 600ppm

Nonneoplastic effect

Thyroid gland follicle cyst 0/46 1/48 1/47 3/46
Thyroid gland follicle hyperplasia 0/46 0/48 147 2/46
Liver eosinophilic focus 5/48 10/48 13/48 14/48
Neoplastic effect

Thyroid gland follicular cell adenoma 0/46 0/48 147 1/46
Thyroid gland follicular cell carcinoma 0/46 0/48 2147 1/46
Thyroid gland follicular cell adenoma or carcinoma 1 0/46 0/48 2147 1/46
Liver hapatocellular adenoma 2 1/48 1/48 3/48 4/48
Mammary gland carcinoma 3 2/48 2/48 1/48 5/48
Pituitary gland adenoma 26/48 36/47 32/46 29/45
Pituitary gland adenoma or carcinoma 4 26/48 36/47 32/46 30/45
Mononuclear cell leukemia 5 19/48 17/48 10/48 1/48




7/517(14%) 0-3%

1
2 1/541(02%) 0-06%
3 4/534(0.7%) 0-4%
4 306/528(58 0%) 51-68%
5 188/542(34.7%) 13-45%
F344/N 48 |/ LMG 2
0 91 272 543ppm 0 5 15 30mg/kg / 0 6 17
35mg/ kg /
272 ppm
272ppm 543 ppm 272mg
91ppm
543 ppm 272 ppm 2
272 ppm
543 ppm
— —_— 543ppm
91 543ppm 543ppm
91ppm 272ppm
543ppm 272ppm
91 543ppm
543 ppm
543ppm
Oppm 91ppm 272ppm 543ppm

Nonneoplastic effect

Thyroid gland follicle cyst 0/47 0/47 0/48 3/46

Thyroid gland follicle hyperplasia 2/47 147 3/48 3/46

Liver eosinophilic focus 3/48 14/47 19/48 33/47

Liver cystic degeneration 4/48 18/47 13/48 19/47

Liver cytoplasmic vacuolization 9/48 2147 10/48 13/47

Neoplastic effect

Thyroid gland follicular cell adenoma | 0/47 \ 2/47 \ 0/48 \ 1/46




Thyroid gland follicular cell carcinoma 0/47 0/47 1/48 2/46
Thyroid gland follicular cell adenoma or carcinoma 1 0/47 2147 1/48 3/46
Liver hepatocellular adenoma 2 2/48 2/47 3/48 2/47
Testes interstitial cell carcinoma(bilateral) 3 22/48 30/47 38/48 39/47
Mononuclear cell leukemia 4 29/48 16/47 19/48 7147
Pituitary gland adenoma 5 30/45 19/46 21/48 13/45
1 2/511(04%) 0-2%
2 4/548(0.7%) 0-2%
3 469/547(85.7%) 69-90%
4 240/550(43 6%) 31-58%
5 2/511(04%) 0-2%
Oppm |  9lppm |  272ppm 543ppm
Nonneoplastic effect
Thyroid gland follicle cyst 0/46 1/46 0/47 2/48
Thyroid gland follicle hyperplasia 1/46 0/46 0/47 3/48
Liver eosinophilic focus 3/48 12/48 20/48 16/48
Liver cystic degeneration 3/48 2/48 5/48 3/48
Liver cytoplasmic vacuolization 5/48 5/48 17/48 22/48
Neoplastic effect
Thyroid gland follicular cell adenoma 0/46 0/46 0/47 1/48
Thyroid gland follicular cell carcinoma 0/46 1/46 2/47 0/48
Thyroid gland follicular cell adenoma or carcinoma 1 0/46 1/46 2147 1/48
Liver hapatocellular adenoma 2 1/48 3/48 0/48 3/48
Mammary gland adenoma 0/48 1/48 1/48 2/48
Mammary gland carcinoma 0/48 1/48 2/48 2/48
Mammary gland adenoma or carcinoma 3 0/48 1/48 2/48 2/48
Mononuclear cell leukemia 4 17/48 8/48 5/48 8/48
Pituitary gland adenoma 26147 23/47 17/45 20/46
1 7/517(14%) 0-3%
2 1/541(0.2%) 0-1%
3 9/534(1.7%) 0-6%
4 188/543(34.6%) 13-45%
invitro invivo
in vitro
AES 005 026 128 64 32 Clemmensen et
S sphimuriam 160ug/plate (-S9) al(1984)
TA98TAL00,TA1535 TA1537 | 005 026 128 64 32 Clemmensen et
160yg/plate (+S9) (T/;98 SANg/pate | ) 108a)
S typhimurium TA98 10 150ug/plate (+S9) (30ug/mL ) ;Ian;gznsen ot




S yyphimurium TA98 TAL00, (-S9) Ferguson and
TA1537 Baguley(1988)
S. typhimurium
TA97 TA98TAL00TALI02TA | 01 10ug/plate (=S9) NTP(2004,2005)
104,TA1535
S yphimurium Fessard et
+
TA97TAGBTAIO0TAL02 | COL LOMg/plate (2=S9) al(1999)
0001 0.05ug/mL(-S9) Fessard et
CHO/HGPRT Shit7 al(1999)
001 1ug/mL(+S9) Fessard et
5h+7 al(1999)
1,2,3,4, 5, 104g/mL(-S9) P ;e(izgg et
Comet assay CHO = Féssar pe
1 20pg/mL(+S9) (15ug/mL ) al(1999)
1.28ug/plate
100ug/plate 20-70ug/plate
Somix 2
-S9  10ug/plate  TA98
0.1pg/mL 0.01pg/ml w2
3ug/mL 80h 4 5ug/mL 70% 10pg/mL 30%
15pg/mL ( 80-90%)
invivo
375 mg/kyg Clemmensen et
24,42, 66 al(1984)
1094 8.750 mg/kg
1/ 3 NTP(2004)
25-1200 ppm NTP(2004)
28
NTP 2005
Roberta A
450 ppm- 4 Mittelstaedt et
Big Blue B6C3F, al(2004)
NTP 2005
Roberta A
4%0ppm 16 Mittelstaedt et
al(2004)
NTP 2005
Roberta A
450 ppm 4 Mittelstaedt et
Big Blue B6C3F,; al.(2004)
HGPRT) NTP 2005
Roberta A
450 ppm- 16 Mittelstaedt et
al(2004)
NTP 2005
Big Blue B6C3F,; Roberta A
¢ c 450 ppm- 16 Mittelstaedt et
al(2004)
=p B6C3F, DNA (2)’8100’ 600 ppm 600 ppm Cuip et al(1999)
F344 DNA (2);3100' 600 ppm Cuip et al(1999)




B6C3F,

450 ppm

DNA 28 NTP(2005)
4.375m/kg
88(12% LMG )
in vitro
S typhimurium Fessard et
Ames TA97 TABTAI0TAI02 | 10 2000 HO/plate(==S9) al(1999)
5 100ug/mL(-S9) Fessard et
5h+7 al(1999)
CHO/HGPRT
5 100ug/mL(+S9) Fessard et
5h+7 al(1999)
5 500ug/mL(-S9) Fessard et
al(1999)
Comet assay CHO Fessard et
25 300pg/mL(+S9) (1999)
1000pg/plate 35-45% 500pg/plate
500/l 100ug/mL sugml 2 (2/3)
500ug/mL 100pg/mL Sug/ml 1 w2
invivo
. 0,9 27,91, 272 543 ppm Manjanatha et
Big Blue 4,16,32 al(2004)
0, 290, 580, 1160 ppm
28 (290,580 ppm NTP 2004
NTP 2005
Roberta A
204408 ppm 4 Mittelstaedt et
Big Blue B6C3F,; al(2004)
NTP 2005
Roberta A
204408 ppm 16 Mittelstaedt et
al(2004)
Big Blue B6C3F,; 0,9, 27,91, 272 543 ppm Manjanatha et
4,16,32 al(2004)
NTP 2005
Roberta A
204 ppm 4 Mittelstaedt et
Big Blue B6C3F,; al(2004)
NTP 2005
HGPRT) Roberta A
408 ppm 16 Mittelstaedt et
al(2004)
Big Blue 0,9 27,91, 272 543 ppm Manjanatha et
4,16,32 al(2004)
B6C3F 0, 204, 408 ppm
32 1
P DNA 28 NTP 2005
B6C3F, DNA (2)’896' 580 ppm Cuip et al(1999)
F344 DNA 2’896’ 580 ppm S80ppm Cuip et al(1999)




: 1ppm DNA
B% Elxe 2, 9, 27, 91, 272, 543 ppm 9lpp Culp et 22000
lacl B'%ﬁ'f\e 2: ?(15 g;z 543 ppm Cuip et al(2002)
NTP 2005
. al(2004)
NTP 2005
e 543 ppm 15 itaspedtt
al(2004)
1160ppm
543ppm 16
in vitro Ames Comet
Ames Salmonella typhimurium  TA97 TA98 TA100 TA102 TA104 TA1535 TA1537
MG LMG
1mg/plate MG 1 TA98
CHO HGPRT
MG 0.05pg/mL  +S9
lpyg/mL LMG  100upg/mL Comet
CHO MG -S89 10pug/mL +S9  20pg/mL LMG -89 500pg/mL +S9  20pg/mL
MG
LMG
MG Ames TA98 10-150pag/plate  +S9 (Clemmensen et
al.) -S9 S9mix
LMG 2000pg/plate (Fessard et al.)
10pg/plate
MG  TA98(+S9)
CHO/MPRT
+S9
Comet MG
DNA +S9
LMG
in vivo %p Big Blue
lacl cll
MG LMG LMG
28 16




MG LMG HGPRT

p MG

F344 DNA
LMG B6C3F; F344 Big Blue DNA

F344 Big Blue

Big Blue
MG cll
cll cll lacl
16 32
(Manjanatha et al. 2004)
MG %P_post label DNA
DNA
LMG %p_post label DNA
HPRT
(Big Blue)
cll lacl
DNA
in vitro
DNA
NTP MG B6C3F; F344
B6C3F; F344 2
28
MG LMG 2005 NTP
COM COC
MG B6C3F; 450ppm MG
F344

evidence of carcinogenic activity)
LMG B6C3F;

B6C3F;

lacl cll

clonality

cll

HPRT

LMG

(equivocal

(some evidence of carcinogenic activity) F344
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(equivocal evidence of carcinogenic activity) F344

(equivocal evidence of carcinogenic activity)

MG LMG NTP
MG (1/48 1/48 3/48 4/48) (2/48 2/48 1/48 5/48) LMG
/ (©/47 2/47 1/48 3/46) (1/48 3/48 0/48 3/48)
/ (3/47 6/48 6/47 11/47)
MG LMG
LMG F344
F344
LMG
MG
invitro  Ames Comet invivo
“p Big Blue
lacl cll _
—MG invitro Ames 1 TA98 Comet
invivo %P B6C3F;
F344 DNA LMG
in vitro invivo —
— 1 Big Blue — cll
S %p F344 Big Blue DNA
2004 COM
COoC MG DNA MG
in vivo LMG Big Blue
cll LMG in vivo
MG DNA
LMG
invivocll DNA DNA in vivo
MG LMG
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MG LMG

2 LMG
LMG MG
DNA
LMG in vivo cll
in vivo
MG LMG
ADI
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