(pesticides)
2
(insecticides)
. .2541 12,829,306 . .2542
19,049,776 ( , 2541: 2542)
(food chain)
(organochlorine)
Kilgemagi Terriere (1972)
(DDT= Dichloro Diphenyl Thichloroethane) 10
DDT Edwards (1973)
4-5

(organophosphate) ! (carbamate )



(Elliott et.al., 1978)

Edwards (1973)
10-10000

(acute effect)
(subacute effect)



1 (Osweiler, 1996)
' Bacillus  sp.
Flavobacterium sp. ( , 2528)

. .2542

(methamidophos)
2,039,910 ( , 2542)

(Thomson, 1992)

0, -dimethylphosphoamidothionate
Monitor,Nitofol, Tamaron,Swipe,Nuratron,Vetaron,
Filitox,Patrole,Tamanox,SRA 5172 Tam
CHANOPS 1
141.12

! 90g1 20
131 445
112 44.5

CHBO\ 0
/ P ——NH,

CH3S



(ChE)
(acetylcholine, ACh) ACh

(synapse) Che
cholinester (Van degraaff, et.ah, 1999, Gilman, etal., 1985) ACh
ACh acetic acid choline 2
ChE ACh
cholinergic site ACh
cholinergic recepter (Osweiler, 1996, a:)
( , 2527) ChE (irreversible
cholinesterase inhibitor) ACh
depolarization postsynaptic membrane
parasympathetic motor
ACh
( , 2531)
ChE ChE 2
(Holmstedt, 1959)
1. acetylcholinesterase (AChE) ACh

cholinergic synapse AChE

2. plasma cholinesterase  pseudocholinesterase (PChE)

(butyrylcholine), (acetylcholine),
(benzoylcholine) (succinylcholine) PChE

cholinesterase
(CHYN'CHD-CCH3 + HD ) (CHY‘NCHZHDH + CHjCOOH

acetylcholine choline acetic acid

2 Acetylcholine



1) _
ACh
(Barenghi , 1986)
L (muscarinic  effect)
parasympathetic ~ muscarinic receptor
2. (nicotinic effect) nicotinic receptor
sympathetic
3. (central nervous system effect)

. 2515 International Workshop on Epidermiological toxicology of
Pesticides Exposure
ChE ChE 50%

ChE 70-80% 1



(carcinogenicity)

( Ecobichon, 1996)

Parasympathetic autonomic
(muscarinic receptor)
post ganglionic nerve fibers

Parasympathetic
sympathetic autonomic
fibers (nicotinic receptor)

Somatic motor nerve fibers
(nicotinic receptor)

(acetylcholine receptor)

-exocrine gland

(special toxicity studies)

Juarez

(mutagenicity)
(1989)

(ACh)

-muscle fasciculation(

)

reflex
Chyne-Stokes

tendon reflex



VR
(reproduction)
sperm
(rainbow trout)
(guppies) 46 ./ (crap)
100 0.22

0.15, 0.5

25-51

100

1.65

A

50% 96

(http:/lpmep.cce.comell.edu/

profiles/extonet/naloxyfop/methylparathion/methamidophos-ext.html)

MRL (Maximum Residue Limit)
(FAO/WHO, 1996)

10 235
31%
(monocrotophos)
(mevinphos)
MRL 1 ppm
MRL 0.05 ppm
2
2536)
89%

FAO

(dimethoate)

MRL

(2539)

73

MRL

72.7%

(dichlorvos)

0.2 ppm

<0.01-


http://pmep.cce.comell.edu/

male rat

female rat

guinea pig

rabbit

bobwhite qual
mallard duck
dark eyed junco
common grackle
starling

redwing blackbird

starling

redwing blackbird
raf

rabbit

rat
mice

water flea

freshwater prawn
rainbow trout

QUppies

carp

goldfish

estuaring, erustaceans

oral
oral
oral
oral
oral
oral
oral
oral
oral
oral

dermal
dermal
dermal
dermal

Inhalation
inhalation

bath

bath
bath
bath
bath
bath
bath

LCR-96 hr
21 mglkg
16 mg/kg

30-50 mg/kg
10-30 mg/kg

8-11 mglkg

8.48-29.5 mg/kg

8 mglkg

6.4 mglkg
10 mg/kg
1.78 mglkg

17.8 mglkg
31.6 mglkg
50 mg/kg
118 mglkg

9 mglkg
19 mg/kg

0.026 mg/l
0.050 my/1
0.027 mg/1
42 ng/l
25-51mg/l
46 my/l
100 mg/t
100 mg/l
0.22 mg/l

RTECS, 1990

Meister, 1992

RTECS, 1990

Juarez, 1989
Kidd and James, 1994



0.57 ppb (part per billion) <0.01-3.36 ppb
<0.01-0.07 ppb <0.01-0.01 ppm (part per million)

(
, 2537) 132 6/
50.8% 36 4 11%
<0.01-5.14 ppb <0.01-0.13
ppb
0.01-0.34 ppm
ChE
Ceron (1996) (diazinon)
(Anguilla anguilla)
ChE
0.042 6, 24,48 72 96
ChE
70% 90%

ChE 8.17 micromole/min/g

( . . Environmental Protection Agency, 1989)

1.9
48
6.1
10-12
oH 5 309
oH 7 27

pH 9 3



Antonious Snyder (1994)

4.8-5.1
5.5-5.9
( , 2528)
ChE
(2535) (methyl parathion)
ChE
1-50 ppb
ChE
Lundebye (1997)
(dimethoate) Carcinus meenes
AChE
(p<0.05) 20/

20 ChE

(r = 0.55, p<0.01)

ChE
! ChE
Thangnipon (1995)
(monacrotophos) ! ' AChE
(Oreochromis niloticus) §-12
3-8 LCH 96

49 | ChE



96 ChE
4
95%
Boone (1996) ChE
mosquito fish (Gambusia affmis) in vivo
ChE mosquito fish
48 (chlorpyrifos) 0.1 ppm
(parathion) 0.15 ppm 8 ppm ChE
12
4
ChE 70% 4 4
Sancho (1997)
ChE (Anguilla anguilla) (fenitrothion)
4 AChE
2, 8, 12, 24, 32, 48, 56, 72 96
AChE
0.02 ppm
40% 0.04 ppm
60% 4
8, 12, 24, 48, 72, 96, 144 192
1 Sancho (1998)
Che (Anguilla anquilla)
4 ChE . 2, 8,
12, 24, 32, 48, 56, 72 96 ChE
0.02 ppm ChE 51%
0.04 ppm Che 57%
4 ChE
1

: Chk



0.02 ppm CHE 5% 3%
0.04 ppm CHE 5%  51%

Bluegill (Leomis macrochirus)
(Eaton, 1970) Bluegill
ChE 30-50%
(Brown, 1978)

Oreochromis niloticusCL'mn.)

Phylum Vertebrata

Class Osteichthyes
Order Perciformes
Family Cichliciae
Genus Oreochromis
Species niloticus

Nile mouth-Brooder  Nile tilapia



13

( - 2522)
4 9-10

33 ( - 2524)

(Salte etal,
1987: Huang etal., 1997; Fent etal., 1998)
ChE
(Coppage and Matthews, 1975; Halbrook etal., 1992) ChE

( 1 2530)



14

El-Elajny (1993)

(portal vein) hepatopancreas
hepatic portal vein
sinusoid , 2528)
sinusoid space of dise
(Nopanitaya, 1979) (hépatocyte)
(polyhedral)
hepatic plate two-cell layers bile duct cell
bile canalicull
cytoplasmic portion bile duct cell
sinusoid endothelial cell
Prasada-Rao (1990)
(heptachlor) 0.003
Tilapia massambica ! 15

free amino acid, lipid, uria, AAT (alanine aminotransferase),
bilirubin~~ amino transferase ‘
15
1993  El-laimy
(neopybuthnn) (pyrethoid)

mitochondria,
endoplasmic reticulum — microvilli Sylvie (1996)

(lindane) rainbow trout



' Patil (1992)
Boleophalmus dussumieri 2 4ppm
1 fatty degeneration

1 primary lamella
secondary lamella
2. secondary lamella pilfar cell pillar cell

secondary lamella —— microvilli  microridge

vacuolation (swelling of lamellae
epithelium)
( , 2544)

(contraction)
(skeletal muscle)
white  red muscle
white muscle



ChE '
50 24, 48, T2
(Median lethal concentration at 24, 48, 72 and 96 hr.)
30
2.1 (enzyme cholinesterase)

2.2

96

16



(biomarkers)

17
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