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Abstract

This study was initiated to understand the mechanism of selective toxicity of diazinon and carbofuran to killi-
fish and loach.

Conventional LC50 was calculated from fish test. IC50 with acetylcholinesterase activity was estimated using
whole body and wet brain homogenate of the two fish species.

Acetylcholinesterase activity of killifish was approximately twice as high as that of loach. The selective toxicity
of diazinon to killifish and loach was partly (14 : 4) explained by the IC50 of diazoxon, a toxic metabolite of diazi-
non. IC50 of carbofuran also partly (14 : 3. 4) contributed to the selectivity.

These result suggested that the enzymatic method might be utilized as a screening tool for the chemicals affe-

cting fish species of environmental concern with certain limitations which should be overcome in future studies.
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Table 1. Size of test organisms and test conditions

ME L e

¥ Agel AgE olRi QB4 4AR (Killfish
Oryzias lattpes)% W32l (Loach : Misgurnus anguilli -
caudatus ) £ EARlE F2 23C-24C, 20 144 7F
240 1000 A A A AlhALS R A Ea A
Agatgal mlrde Ageld Fdsted B ool
AR 2ol A 15U ol &8kl & AL E Y o,
Ao T ol ¥ HEAIA 24A M) A A
Ak Foihal FAE #4138 o] fi= FAE A gko)

MY B QF LN Agsti done i de
NAE AA 2 5 /] del ek FAlsord ¥
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Diazinon(0,0-diethyl 0-[6-methyl-2-(I-methylethyl)-4-
pyrimidinyllphosphorothioate : CA)-& H 52k3| Alol] A
LA (954 % )5 BoF wigrar carbofuran(2,3-dihydro-2,
2-dimethyl-7-benzofuranyl methylcarbamate : CA)S D
Aol A A (75.0% )& EFurol AlgstE ), Al

Test organism

Test condition

No of orga-

Chemical Species TOta,l lgl]gt,]l Bod’y ‘wt, nism in DO pH Temp,
{em) (g) each con- (mg/1) )
centration
Dia- Killifish 2.76+0.04%  0.16+0.03 10 7.09£0,. 83 7.23+0. 08 22.4+0.37
zinon Loach 6. 8240 62 1.02+0. 24 5 7.09£0. 83 7.23+0. 08 22.4+0.37
Carbo- Killifsh 2.94+40. 23 0.2 +0.05 10 7.2 +0,51 7.081+0. 05 22,340, 39
furan Loach 6. 95+0. 61 0. 9940, 40 5 6. 67 40. 83 7.04+0. 08 22.440.37

*Mean+ Standard deviation
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Table 2. Acute toxicities and confidence intervals of diazinon and carbofuran te killifish and loach.

48-h 1.C50 96-h LC50 95% confidence
Chemical Species ) : ! )
{mg/1) (mg/1) interval (mg/1)
48h 1 3. 01~5. 88
Killifish 4. 20 3.91 o
96h 2. 85-5.45
Diazinon

Loach 0.27 0.27 48,96h 1 0. 15-0. 53

48h 10.72-1.22
Killifish 0. 94 0. 84 o
Carbofuran 96h 1 0. 65-1.09

Loach 12.0 12.0 48,96h 1 7.30-19.5

Table 3. Acetylcholinesterase activities® of whole body and wet brain homogenates of killifish and loach

Enzyme source Killifish Loach

Whole body 3924 137° (35%) 157455 (35%)
(n—=§)° (n=5)c

Brain 88652103 4802+ 444
(n=1)¢ (n=1)°

a.n mol/min/g

b. mean = S.D.

c. replicates with different groups of fish from July 1987 to May 1988
d. triplicate analysis with one group of fish
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Table 4. Weight, AchE activity, and total AchE activity ratio of killifish and loach

Species Weight ratio®

Activity ratio Total activity ratio

Killifish 25
Loach 82

0. 044
0.033

111
2.7

a. all ratio in the table was expressed as the ratio of whole body/wet brain,
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Fig. 1. Acetylcholinesterase inhibition of diazinon
to killifish and loach.
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Table 5. Concentration of diazoxon and carbefuran required to inhibit 50% acetylcholinesterase activities

1IC50 (% 10%) 8
Enzyme
Diazoxon Carbofuran
source
Killifish Loach Killifish Loach
Whole body 12.1=10.7 2.97+1.36 21.8+8 73.5%15
n=g" n=>5 n=:3 n=3
Brain 5 83£158 1. 6140.54

n=1°¢ n=1
a. IC50=n mol/min/g at 27C in 30 min., pH 7.4

b. replicates with different groups of fish from July 1987 to May 1988
¢. triplicate analysis with one group of fish

Table 6. Summary of the LC50’s of diazinon,diazoxon,and carbofuran using whole body homogenates of killifish

and loach

. Killifish Loach
Chemical LC50° 1C50b LC50 1C50
Diazinon 3.91 >6.58x107° 0. 27 >9.05x10"¢
Diazoxon - 12.1 x10°° - 2.97x10°°
Carbofuran 0. 84 2.2 x107* 12.0 7.4 x10°®

a, 96 hr LC 50 value (mg/D)
b. Concentration (M) of chemicals required to inhibit 50% acetylcholinesterase activity at 27°C in 30min, pH 7.4.
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