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5
I
(SCE) l
80, 160 320 mglkg.bw SCE/CELL
80 mglkg.bw

160 mglkg.bw
320 mglkg.bw

3
(harlequin chromosome) ! | SCE
2
CE 2
SCE
cyclophosphamide in vivo Vogel Walther
and Thomas Baunecht 1976 SCE
80,160 ,320 mg/kg.bw
SCE 2 CE

(spontaneous occuring SCE in vivo) SCE
mitomycin c,paracetamol (Giri et.al,1992),
theophylline (McFee et.al,1991)
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(Witkin,EM.,1969). (Morales et.al,1983)
SCE 0f
(Sheila et.al, 1977)
SCE
I 80, 160,
320 mglkg.bw SCE !
( 3) SCE/CELL

(Lijinsky et.al,1970, Fishbein et.

al, 1970) SCE
(Lijinsky et.al,1970)
I
nitrate reductase bacteria ' 4
nitrous acid (HNO2) HCL
nitrosation
nitrosation mammals ,

rabbit, cat, dog, mice, rat (Fishbein et.al, 1970, Mirvish,
1983)  nitrous acid(H\Q)

nitrosating  compounds nitrous anhydride (N2G3),
nitrosyl  thiocyanate  (ON-NCS) N2Us nitrous acidium ion
(HONQ2+)  nitrosating  compounds nitroso
group secondary amines tertiary aminesl
nitrosamine

nitrosamine thiocyanate,
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|-,C1“ Br- nitrosamine

B (Lijinskyet.al, 1970) tumors
esophagus liver v I 12.3 g./kyg.
food (Sander and BUkle, 1969) 1 hydrocephalus

neurogenic tumor
nitrosamine (lvankovic et.al, 1973, Rustia et.al, 1974)
nitrosamine nitrosamine

(Deoxyribonucleic acid, DNA)

{!
(Ribonucleic acid, RNA)
nitrosamine
(indirect-acting  carcinogen)
(activate) host* oxidative enzyme
enzyme mixed function oxidase (1 microsome

) enzyme cytochrome  P450 NADPH
coenzymelia | Q hydroxylation

aldehyde carbonium ion  carbonium ion {!

electrophilic  ( ) T DNA
{! nucleophilic ( ) carbonium ion

form covalent bond guanine,adenine DNA

: DNA cross link DNA replication 1

DNA DNA cross link

DNA (Fishbein et.al,1970, Vincent et.al,1985,

2521) DNA
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| (Magee and Barnes, 1967)
nitrosamine P Dimethyl-
nitrosamine (DMN) Dimethylnitrosamine
mixed function oxidase

carbonium ion 1 guanine
nucleic 7-methyl guanine

I
nitrosamine SCE

80,160,320  mo/kg. bw I

itrosamine
nitrosamine DNA
DNA DNA damage
DNA - damage cellular DNA repair process
repair DNA chemical mutagen
« | SGE (Lattl974, Edward et. al,1977,
Sheila et.al,1977)
SCE !
SCE

Allen et.al(1975)
mitomycin  C ( alkylating agent) SCE  mouse
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bone marrow in vivo mitomycin C
SCE
cyclophosphamide
' (Vogel and Bauknecht, 1976) cyclophosphamide
agent induce chromosome aberrations

Chinese hamster bone marrow in vivo, mouse cell 'l
enzyme mixed

function oxidase nitrosamineOl  cyclophosphamide
| 4 indirect acting  carcinogen
nitrosamine) DNA Vogel and Bauknecht
! cyclophosphamide
DNA  damage SCE
Reimer  DL. , 1982
chemical mutagens direct- acting carcinogen
indirect- acting carcinogen SCE
benzo(a)  pyrene Aflatoxin  Bi, nitrogen
mustard benzo(a) pyrene Aflatoxin  Bi fu
indirect acting carcinogen nitrosamine
cyclophosphamide action 1 DNA damage
benzo(a) pyrene enzyme mixed function
oxidase ' phosphate  DNA
bond phosphate deoxyribose
DNA
Aflatoxin B enzyme mixed

function oxidase 2,3-epoxy-Aflatoxin B
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7 guanine
DNA  benzo (a) Pyrenees Aflatoxin Bi» Salassidis K
et.al, 1991) 2 « SCE

SCE
! 80,160,320 mglkg.ow
SCE SCE SCE
! SCE/CELL
, 1 80, 160, 320 mg/kg.bw

I SCE
SCE 1

SCE SCE
SCE 1 ,
SCE
1 80 mglkg.bw I 80 mg/kg.bw

! glutathione

enzyme glutathione-s-transferaseST mercapturic acid
I
SCE
I 160 mo/kg.bw
320 mglkg.bw
I 80,160,320 mg/kg. bW 3
| 160 mg/kg.bw 320 mg/kg.bw !
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DA ]

cellular DNA repair ?706 SCE formation DNA
damage | DNA damage
SCE DNA
damage |
SCE SCE 1
SCE !
SCE/CELL
!
80 mg/kg.bw ?
SCE
2 20
80 mgl/kg.bw
SCE !
20 !
SCE
I 160
320 mglkg.bw ! 160

320 mglkg.bw !
« SCE
! (KN03, ~ NaN03) !
I ! ] 160
mglkg.bw dose SCE/CELL
p<0.01 !
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DNA !
DNA
SCE/CELL 1 80 ,160 ,320 mg/kg.bw
p<0.01 3

(SCE) |
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» (intraperitoneal injection)
Y o |
(SCE)
80,160 320 mglkg.bw SCE
sister chromatid exchange technic SCE
SCE
L SCE
SCE ,
SCE SCE
80, 160 320 mg/kg.bw
SCeS !
SCE/CELL
80,160,320 mglkg.ow ( 6)
« | o
DNA  damage

(intraperitoneal injection)

enzyme nitrate reductase nitrosation
HCL itrosamine itrosamine
enzyme mixed function oxidase



1Q3

1 DVA
cellular DNA repair process repair DNA
« SCE
SCE !
SCE SCE/CELL
8
« SCE I
SCE 1 SCE
!
80 mglkg.bw 80mg/kg.bw
DNA damage
SCE
SCE 1 SCE
160  mglkg.bw !
320 mglkg.bw
3 160 320 mg/kg.bw
DNA damage repair DNA
SCE DNA damage
SCE SCE
1 , SCE

I 160 320 mglkg.bw



104

SCE/CELL ™ '
'l 80 mo/kg.bw
80 mg/kg.bw
SCE 2 ! 160 320
mg/kg.bow |
« DNA  damage SCE
80 mg/kg.bw
SCE/CELL 80 ,160,
320 mglkg.bw 3
(SCE)
! [
(SCE)
(SCE) |
(intraperitoneal
injection) SCE
2

DNA damaged damage DNA
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(SCE) 1 1 {«
(route of administration)

chemical mutagens genetic damage
« (Latt et.al, 1981)
1. ! chemical mutagen metabolic activation
chemical mutagen « DNA
Aflatoxin Bi
, fi chemical
mutagen cyclophosphamide,
nitrosamine metabolic activation lu
DNA « mitomycin C
metabolic activation
DNA
2. chemical mutagen  « {«  chemical
mutagen chemical  mutagen
« «
{« {
(minimum  lethal dose) 50-500 ./
nicotine 1-50 |/
3. chemical mutagen

chemical mutagen
DNA
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| chemical mutagen  «

( , 2522)
4. individual tissue metabolic chemical mutagen «
| | «

1 « « I I
5. « « cyclophosphamide
SCE « Chinese hamster !
cyclophosphamide « cyclophosphamide
SCE (Jenderny et.al, 1988)
« « chemical mutagen
6. chemical mutagen
DNA
Jenderny et.al (1988) « 1 cyclophosphamide !
« inhalation intraperitoneal administration
chromosome abnormalities bone
marrow chromosome abnormalities cyclophosphamide
inhalation intraperitoneal administration
« SCE
I , !
80 mg./kg.bw 160 mg./kg.bw,

1320 mg./kg.bw



SCE

SCE
damage
SCE SCE m
SCE
I
10,
1
DNA
SCE/CELL
SCE/CELL

107

1
80 mg./kg.bw
160 320 mg./kg.bw
7,8)
damage
SCE
SCE
SCE
SCE
I nitrosamine
nitrosamine
damaged DNA repair

(diluent)
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SCE/CELL
180 mg./kg.bw
SCE SCE/CELL
( 9} SCE*II4
! 80 mg./kg.bw
SCE/CELL
SCE 1 80 mg./kg.bw
!
glutathione glutathione -s-
transferase mercapturic acid
I 80 mg./kg.bw
I 160 320 mg./kg.bw
SCE SCE/CELL
1 160 mg./kg.bw SCE/CELL
1320 mg./kg.bw
SCE/CELL ( 9)
320 mg/kg.bw)
SCE stomach tube
SCE 12
stomach tube SCE
a
nitrosamine (Mirvish, 1975)

stomach tube

nitrosamine

nitrosamine



109

metabolic activation ' ' DNA
DNA  damage
1
! I
itrosamineM nitrosamine
| DNA damage ' nitrosamin

SCE !
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BIC 1 lam
» (SCE)
2
«
(SCE) ( exchange point )
SCE
SCE ,
SCE
SCE
SCE ' random fashion
nitrosamine alkylating agent
I carbonium  ion
carbonium ion 1
guanine 3 1
adenine (Fishbein et.al,1970, Vincent et.al, 1985
Lubert stryer,1988) 1 DNA damage SCE formation
nitrosamine [ damage GC base

pair AT basepair SCE



SCE SCE

} ' 'l Peter E.Crossen
(1977) SCE  culture human lymphocyte
ta t (chromosome length)
(chromosome size) SCE
} DNA expose chemical agent
SCE Carrano  Johnston(1977)
SCE  Indian muntjac SCE

chromosome length
Schvartzman et.al (1979),Carrano and Moore (1982), Tucker et.al
(1986) ! SCE species



i ‘ 4‘7
. 112

' tomach tube
(intraperitoneal injection]

(SCE)
SCE SCE/CELL
SCE CE random
fashion { / (160 320mg.Ag.bw)
SCE stomach tube
[ (p<0.01)
(SCE)
(chromosome aberration) chromosome

gap,chromosome break
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