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(CH3JM MACHs),  (CHg)M MNiCH3),
(Malachite green  MG) (Leucomalachite green  LMG)
CasHasNy( ) CasHasNa( )
329.47(MG) 330.48(LMG)
MG LMG
MG LMG
MG LMG
NTP® 2
28
com® coct @ MG
LMG
@
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

2



F344/N @ /) B6C3F; @ /) LMG (O 290 580 1160ppm
0 30 60 115mg/kg 0 60 110 220mg/kg ) 28
NTP
580ppm
1160ppm 1160ppm 2
1160ppm Ht Hb
1160ppm 1160ppm
1160ppm V-glutamyltransferase 580ppm
MG
1160ppm
MG LMG
2 ©)
B6C3F; 48 /) MG 2
0 100 225 450ppm 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
91 408ppm
408 ppm



Oppm | 9lppm | 204ppm |  408ppm
14/46 33/48 44/47 4444
1 3/47 6/48 5/47 9/47
0/47 0/48 1/47 2147
/ g 3/47 6/48 6/47 11/47
26/563(4.6%) 0-11%
34/563(6.0%) 0-11%
2 ©®
F344/N 48 /) MG 2
0 100 300 600ppm 0 7 21 43mg/kg /
300ppm
600 ppm
300ppm
600 ppm
300ppm
600 ppm
300 600 ppm
Oppm 100ppm 300ppm 600ppm
0/46 1/48 1/47 3/46
0/46 0/48 1/47 2/46
5/48 10/48 13/48 14/48
0/46 0/48 147 1/46
0/46 0/48 2147 1/46
/ ! 0/46 0/48 3/47 2/46
2 1/48 1/48 3/48 4/48
8 2/48 2/48 1/48 5/48
26/48 36/47 32/46 29/45
/ 4 26/48 36/47 32/46 30/45




> 19/48 17/48 10/48 1/48

1 7/517(14%) 0-3
2 1/541(02%) 0-06%
3 4/534(0.7%) 0-d%
4 306/528(580%) 51-68%
5 188/542(34.7%) 13-45%
F344/N 43 |/ LMG 2
0 91 272 543 ppm 0 5 15 30mg/ kg / 0 6 17
35mg/ kg /
272 ppm
272ppm 543 ppm 272mg
91ppm 2
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
0/47 0/47 0/48 3/46
2/47 147 3/48 3/46
3/48 14/47 19/48 33/47
4/48 18/47 13/48 19/47
9/48 2147 10/48 13/47




0/47 2/47 0/48 1/46
0/47 0/47 1/48 2/46
/ ! 0/47 2147 1/48 3/46
2 2/48 2147 3/48 2/47
3 22/48 30/47 38/48 39/47
4 29/48 16/47 19/48 7147
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%
| Oppm | 9lppm |  272ppm | 543ppm
0/46 1/46 0/47 2/48
1/46 0/46 0/47 3/48
3/48 12/48 20/48 16/48
3/48 2/48 5/48 3/48
5/48 5/48 17/48 22/48
0/46 0/46 0/47 1/48
0/46 1/46 2/47 0/48
/ ! 0/46 1/46 2/47 1/48
2 1/48 3/48 0/48 3/48
0/48 1/48 1/48 2/48
0/48 1/48 2/48 2/48
/ : 0/48 2/48 3/48 4/48
4 17/48 8/48 5/48 8/48
26/47 23/47 17/45 20/46
1 7/517(14%) 0-3%
2 1/541(02%) 0-1%
3 9/534(1.7H) 0-6%
4 188/543(34.6%) 13-45%
invitro invivo
invitro
05 026 128 64 32
Ames S typhimurium Sggugapgte (—%\339? ; )
TA98TAL00,TA1535, TA1537 | 005 026 128 64 32
160ug/plate (+S9) (TA98  64pg/plate ) 0)
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S typhimurium TA98

10  150pg/plate (+S9)

(30ug/mL )
S. typhimurium TA98,TA100,
TA1537 (-9) 0)
S typhimurium
TA97TA98 TAI00,TAI02TA | 01 10pg/plate (4=S9) () ()
104, TA1535
S. typhimurium
TA9TTASTAIO0TAI, | 001 10Ko/plate (2S9) 0)
0001 0.05ug/mL(-S9) 0)
5h+7
CHO/HPRT
001 1pg/mL(+S9) ()
5h+7
1,2,3,4,5, 10pg/mL(-S9) ()
Comet assay CHO (3Hg/ml )
1 20ug/mL(+S9) (1500/mL ) ()
1.28ug/plate
100pg/plate 20-70ug/plate
S9mix 2
-S9  10ug/plate  TA98 +S9 10pg/plate
0. 1pg/mL 0.01pg/ml w2
80% 4  Sug/mL 0% 10ug/L  30%
15pg/mL ( 80-90%)
invivo
375 mg/kg
24, 42, 66
1094 8750 mg/kg
1 /7 3
25-1200 ppm
28
Big Blue B6C3F,; 450 ppm 4
450 ppm 16
Big Blue B6C3F,; 450 ppm 4
HPRT) 450 ppm 16
c B|gi Blue B6C3F, 450 pom 16
B6C3F, DNA (2)’8100‘ 600 ppm 600 ppm
2p Faa DNA (2),8100, 600 ppm
B6C3F, 450 ppm
DNA 28
4.375my/kg
88%(12% MG G )
in vitro
Ames S typhimurium 10 2000 pg/plate(-S9)

TA97, TA98,TA100,TA102




5 100ug/mL(-S9)
5h+7
CHO/HPRT 5 100/mLSI)
5h+7
5  500ug/mL(-S9)
Comet assay CHO 25 30000/mL(+S9)
1000pg/plate 35-45% 500pg/plate
500pg/mL 100pg/mL
500ug/mL 100pg/mL
invivo
. 0,9,27,91, 272 543 ppm
Big Blue 4,16, 32
B6C3F,/NctrBR 0, 290, 580, 1160 ppm
28 (290,580 ppm
Big Blue B6C3F, 204,408 ppm 4
204,408 ppm 16
Big Blue B6C3F,; 0,9, 27,91, 272 543 ppm
4,16,32
Big Blue B6C3F,; 204 ppm 4
408 ppm 16
HPRT) Big Blue 0,9, 27,91, 272 543 ppm
4,16,32
B6C3F, 0, 204, 408 ppm
DNA 28
B6C3F, DNA 2’896' 580 ppm
32
P Faa4 DNA 2,896, 580 ppm 580ppm
Big Blue 0,9, 27,91, 272, 543 ppm 9lppm DNA
DNA 4
iacl Big Blue 0,91, 272, 543 ppm
DNA 4,16,32
B|gi Blue B6C3F,; 408 pm 16
c ,
B|g3: Blue F344 543 ppm 16
1160ppm
543ppm 16
in vitro Ames Comet
Ames Salmonella typhimurium  TA97 TA98 TA100 TA102 TA104 TA1535 TA1537
MG
LMG 2000ug/plate MG Ames  TA98
10-150ug/plate  +S9 © ®
10pg/plate

MG  TA98(+S9)
LMG 2000ug/plate
CHO Hprt MG -S9  0.05ug/mL




+S9  lpg/mL LMG  100pg/mL MG
+S9
Comet CHO MG -S9  10ug/mL +S9  20pg/mL  LMG -S9
500pg/mL +S9  300ug/mL MG
-S9
20-70% +S9 10-20% LMG
in vivo %2p_post label DNA Big Blue
lac c
MG LMG
NTP 2004 LMG 28 1 (BBC3Fy/NctrBR)
2005 NTP 4 16
(Big Blue B6C3F,)
MG LMG HPRT
p_post label DNA
MG B6C3F; F344 DNA
LMG B6C3F; F344 Big Blue
DNA
Big Blue lac c
MG C LMG
C lac
16 32 clonality
16 1)
MG 2p-post label DNA
DNA
LMG %2p-post label DNA
HPRT 1
(Big Blue)
c C lac
DNA



NTP MG B6C3F; F344 LMG

B6C3F, F344 2
28
MG LMG 2005 NTP
COM COC
MG B6C3F; 450ppm MG
F344
MG
(equivocal evidence of carcinogenic activity)®
LMG B6C3F,
LMG (some

evidence of carcinogenic activity)’  F344

LMG (equivocal evidence of
carcinogenic activity) ~ F344
LMG
(equivocal evidence of carcinogenic activity)

MG LMG NTP
MG (48 1/48 3/48 4/48) (2048 2/48 148 5/48) LMG
/ (0/47 2/47 1/48 3/46) (148 3/48
0/48 3/48) / (3147 6/48 6/47 11/47)
MG LMG
LMG F344
F344
LMG
MG
*NTP clear evidence, some evidence, equivocal evidence, no evidence
Equivocal evidence of carcinogenic activity NTP Studies that are interpreted as showing a marginal
increase of neoplasmas that may be chemical related.
" Some evidence of carcinogenic activity NTP Studies that are interpreted as showing a chemical-related

increased incidence of neaplasms (malignant, benign, or combined) in which the strength of the response is less than that required for clear

evidence.
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invitro  Ames Comet invivo
p-post label DNA Big Blue
lacl c
MG invitro  Ames 1 TA98 Comet
in vivo  P-post label DNA
B6C3F, F344 DNA LMG
invitro invivo
Big Blue Cc
p_post label DNA F344 Big Blue DNA
2004 COM COC
MG DNA MG invivo
LMG Big Blue
c LMG invivo
MG  Comet invivo
DNA
LMG C
DNA in vitro
DNA c invitro
DNA c
invivo
MG LMG
MG LMG
2 LMG
LMG MG
MG
DNA
LMG c DNA
invitro invivo
DNA MG LMG
MG LMG ADI
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