(Experimental animals)

11 3 10-13 . . 25-50
12 36x36x60 3

13 ( )

14 Air pump

15" pH 6.0-7.0

(Instruments)
21 Analytical balance (B.p 610, Sartorius)
2.2 Haematocrit centrifuge (24, Hettich)
2.3 Magnetic stirer (Labnet., USA)
24 Oxygen meter (model 57, YSI incoporated Co, Inc., USA)
2.5 Spectrafuge microcentrifuge (16 M, Labnet., USA)
2.6 Standard pH meter (CG840, Schott)
2.7 1 ml, Tuberlulin Syringe with needle
2.8 Thermometer
2.9 UV-visible recording spectrophotometer (UV-160A, Shimadsu)
2.10 UV-visible recording spectrophotometer (Genesystd, Bee thai Equipment &
Chemical Co., Ltd.)

2.11 (model CH2, Olypus Optical Co., Ltd.)

(Reagent)
3.1 Absolute methanol (J.T. Baker)
3.2 Acetylthiocholine iodine (Sigma Chemical company)
3.3 Disodium hydrogen phosphate (NaHP04) (E. Merck)
3.4 55 dithiobis-(2- nitrobenzoic) acid (DTNB) (Sigma Chemical Company)
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3.5 Enzyme bovine erytrocyte cholinesterase (Sigma Chemical Company)
3.6 95% Ethyl alcohol (J.T. Baker)

3.7 100% Formalin (E. Merck)

3.8 Giemsa stain (E. Merck)

3.9 May-Grunwald stain (Sigma Chemical Company)

3.10 Monopotassium hydrogen phosphate (KH204) (E. Merck)
3.11 Monosodium hydrogen phosphate (NaH2P04) (E. Merck)
3.12 Protein color reagent (Clinag Co. Ltd.)

3.13 Sodium Bicarbonate (NaHCOj) (E. Merck)

3.14 Standard protein albumins (Clinag Co. Ltd.)

3.15 Tricaine methanesulfonate (Fisheries Chemical Division)

(Materials)

4.1 Automatic Pipetts (adjustable volume) 20 pi, 200 pi, 1000 pi (Gilson)
Tips

4.2 Cover glass 22x30  (Menzel glaser)
4.3 Microscope slide 1x3  (Snail Brand)
4.4 Silica Cuvettes (path length 1cm, Shimadsu)
4.5 Sterile eppendrof tube 25
4.6 Cylinder 100, 250, 1000 . (Pyrex)
4.7 Flask 50, 500, 1000 . (Pyrex)
4.8 Aluminium tray
4.9 Testtube 13x100 . (Pyrex)

51 (Phosphate buffer) 0.1 M, pH 8.0
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28

5.2

7.0

53

12

54

55

5.6

37

(Phosphate buffer) 0.1 M, pH 7.0

01 M (142 | ) 50

01 M (132 | ) 40
01 M

4 14

(Phosphate buffer) 0.1 M, pH 7.2
01 M (L2 [ )
01M@n )
900 . 1000

1.2
14

(Substarte acetylthiocholine iodide solution)
Acetylthiocholine iodide 0.2167 10
4 14

Dithiobisnitrobenzoic acid (DTNB) 0.01 M
DTNB 0.396 0.15
01 M, pH 7.0 100
14

10%
100% 100 . 900



100

31

15

90

3.2

100 125 150

(pH = 7.73),

38

(Temperature = 29 C),

(DO =5.8 ppm), Alkalinity (= 77 ppm), Hardness (= 6 ppm)

1000

10- 3 ..

3
05 .. 2

(Acute toxicity)

96

0-100

50

(Preliminary test)
%

(Full scale test)
96

50
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2
24 36x36x60 3 50
0 24
12
(12L12D)
96 96
(Median lethal concentration)
96
10%

(pH meter)
(DO meter)
(EDTA Tritimetric method)
(Alkalinity) (Titration method)

(Thermometer)

39

12
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4 1 1
2
30
30
2
30 36%36x60 3 50 10
2
12 12 (12L12D) 3
2
3 7515 30
1
30
30
10%
2
2
30 2
24 30 41
2 14
30 30
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10%
! 2
D,
Ellman (1961)
1
11
111 Tricaine methanesulfonate (MS 222)
0.01 1
112
113 (Lateral line) 12
0708 . (Sterile eppendrof tube) 2.5
( 350-400 / 0708 . )
114 4
2.1
211 1 (Spectrafuge
microcentrifuge 16 M, Labnet., USA) 10000 5
2.1.2
(Sterile eppendrof tube) 2.5 .
2.2.3 -20

14



2.2
50

2.3 DTNB 100

24 2
160A, Shimadsu)

2.5

2.6

(1961)

42

Ellman

pH 8.0 (cuvette)
(sample)

412 "0
(Acetylthiocholine iodine) 20

(Optical density)
(AA)

Ellman
Winsten (1965)

rate ( oles/l.per min) = Aabsorbance/min

1.36 X 104

ChE activity = unit/mg of serum protein
Unit = Immoles of substrate hydrolyzed/min/ml serum



3.
(1965)
31
311
3.1.2
100
3.1.3
550
3.2
321
3.2.2
3.2.3
3.2.4
curve)
4
(2536)

ol B~ w DD -

20

30

100
20

(Standard curve)
I 4000

(blank) 4

20

(Protein albumin)

0g% ( 100
29%
4 9%
6 9%
8 g%

oD

4000

(Haematocrit)

43

Winsten

standard

(Optical density)
(Standard curve) o

20

(standard

Benjamin (1961)



etal, (1994)

51
511

5.1.2

5.2
521
5.2.2
5.2.3
pH 7.2
5.2.4

5.2.5
5.2.6

95%
Xylene 10
5.2.7

44

Wongtavatchai
smear

(fix) ~ 100% methanol 5
May-Griinwald 7
May-Grinwald
Giemsa pH 7.2 (1:4)

10
(Dehydration)
100% 10
Pro-tex mounting medium cover slip



6.1 (Fixation)
10% 10-20
4
6.2
6.2.1 embedding  cassette
dehydration clearing infiltration automatic tissue processor
Humason (979) ( 1 2536)
6.2.2 5-6
40-50
40-50 !
2
6.2.3
Xylene (hydration)
Haematoxylin Eosin (H&E) Humason (1979)  (
12536) (dehydration)
Xylene permount

6.2.4

45



1. SPSS-PC
95

2. one-way analysis of variance

95%

3.

student T test

95 %

Probit test

LC50

unpaired

46
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