31

3.2

o

(Refrigerated centrifuge)  J2-21

Beckman, Germany

(pH meter) Mettler Toledo, Switzerland

(Vortex mixter) ~ G650E
USA

Scientific Industries, Inc.,

(Autoclave)  HA-36 Hirayama

Manufacturing Corporation, Japan
(Incubator) ~ RO-8

Memmert, Western Germany

PT 1200 Sartorius, Germany
(Spectrophotometer)  Spectronic 2

Bausch & Lomb, USA

(Shaker) 2100 Innova, USA

(Hemacytometer)
(Tryptic soy broth) Difco
Laboratories, USA
(Thiosulfate citrate bile salt
agar) Eiken chemical, Japan
Sera, Germany
)
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3.3 Immunohistochemistry
1 (Ethyl alcohol) 70%, 80%, 90%, 95% BDH
2. N-butyl alcohol Univar
3, (Xylene) Carlo Erba
4. Formaldehyde Carlo Erba
B, (phosphate buffer saline, PBS ) 0.15 M pH 7.2
( )
6. PL+ (calf bovine serum:PBS dilution 1:10) ( )
1 Sigma
(Diaminobenzidine tetrahydrochloride, DAB)
8, (Hydrogenperoxide, H2 2 30 % Sigma
9, (Eosin Y) 0.02% 95 % Harleco
( )
10. (Hematoxylin) ( ) Harleco
11, (Paraplast plus paraffin) Sherwood
12. (Gelatin coat slide solution) Difco
( )
13. Davidson’s fixative ( )
14, (Sodium hydroxide INaOH) Riedel-de Haen
15, (Hydrochloric acid 1 HCI) Merck
16. Permount Ficther Scientific
17. VH3-3H  Vibrio harveyi 639
(Phianphak, 2005) ( )
34

34.1 Bacillus subtilis P11 (BSP 11)

(2546)



3.4.2 Vibrio harveyi

3.5
351
35.11
P11
[ P11
24
TSB
100
NaCl 1%, 2%, 3%

specific growth rate
35.1.2
| P11
24
TSB
100
200

rate
35.1.3
. subtills P11
24
TSB
100
6, 6.5, 7, 8

639 CENTEX
| P11 (BSP1l)

(NaCl) i
stock streak TSA 37°C
31T 24

TSB 50
4% 200 |
OD 660
(% NaCl)

csub [ P
stock streak TSA 3%
37°C 24

TSB 50
/ 35, 40, 45 50
0D 660 specific growth
[ | PU
stock streak TSA 37°C
37°C 24
TSB 50
200 /
0D 660 specific growth rate



3.5.2

35.3

33

B. subtilis P11 (BSP11)

3521 . subtilis P11 ' 1
30cC 200 18-24
8000 / 10 0°
35.2.2 . P 1:4
1 4 10F CFU/
, 2546)
3r°c 1
35.2.3 . subtilis P11
total plate count 1
35.3.1 1000
15
2
13 ' | 10 (ppt)
02
3532 1
postlarvae 15 (PL-15)
25 (ppt) 0.8
10 ppt
2
2.25 35.3.1 150
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1 (control® 6. | Pl
10
2 X B. subtilis P11 10
15
1 ()
2 Vibrio spp. plate count
3 Vibrio spp. plate count
4 Vibrio spp. plate count
Vibrio spp-
5
(NH. ) (rng/l) Ammonium test kit Merck,
Germany
, (NO02) (mg/l) (mg/l( Nitrite test kit Merck,
Germany
(PCV) (mgll) Phosphate test kit Merck,
Germany
(Alkalinity) Alkalinity test kit Merck,
Germany
(°C) thermometer
(DO) (mgll) DO meter
pH meter
(ppt) Refractometer
(%)
3.5.3.3 2
postlarvae 15 (PL-15)
25 (ppt) 0.8

10 ppt
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2
15 3 100
3 2
1. (controlA Lo ' . subtilis p11
5
2. . subtilis P11 5
20
L ()
2 Vibrio spp. plate count
3 Vibrio spp. plate count
4, Vibrio spp. plate count
Vibrio spp.H
o)
(4 (mgl) Ammonium test kit Merck,
Germany
(N0 (mg/l) Nitrite test kit Merck, Germany
(PO&) (mg/l) Phosphate test kit Merck,
Germany
(Alkalinity) Alkalinity test kit Merck, Germany
(°C) thermometer
(DO) (mgll) DO meter
pH meter
(ppt) Refractometer
(%)
3.5.3.4

f«m m



3.5.4

3541
100

3.5.4.2

104 CFU/m
V. harveyi 639 (
4 °c 15

1

104 CFU/ml

Van Harrevald’s salt 1.4

11, 12, 1:3, 14
(spread plate)
37°¢ 24
3.5.5
V. harveyi 639
V. harveyi
1

20

(total hemocyte count)

36

Alsever’s solution 400
100
40
(antibacterial activity)
I, harveyi 639
2 ( ) 37
(log phase) ' 660
660
, 2547) 10,000
2 ( )
2 ( )
100
11,000 4 10
(Millipore membrane filter) 0.45
. harveyi 639
37 °C 1 50
V. harveyi 639
639 107 CFU/m
120 10
2 80



3.5.5.1
3.55.2
plate count
639
3553
Total plate count
flarveyi 639
3.5.5.4
3.5.4

3.5.6

ohisto chemistry (

3.56.1

70

95
1:1

(cumulative mortality)

V. harveyi

V. harveyi

Vibrio harveyi

histology

challenge V.

Davidson’s fixative

95 1
95

11 1

(clearing)

(impregnation)

1:1 60

3 45
(embedding)

31

639
V. harveyi
2
639
V.
639

Sithigorngul et al., 2000)

harveyi 639

30
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(sectioning)

(rotary microtome) 8
1 3
50
40 24
3.5.6.2 Indirect peroxidase immunohistochemistry
(deparaffination)
(slide basket) 3 05 5
(rehydration)
11 5
5 95 5
90 5 80 5
10 5 5
10 10 3
15
1

B! 30

P,

2 VH3-3H
1 4 24
37 5
2 1
3 15
2 Goat
antimouse 1gG heavy and light chain horseradish peroxidase conjugate (GAM-HRP)
p+ 1:1000

4 24 31 3



(mount)

33
50
1
10
1 1
10
90
(counterstain)
5 |
3
35.6.3
harveyi 639
35.7

39

2

3 15
(DAB) 0.03 5
0.006 0
5 1
5 5
3 1
0.05
1
1
, 80
h 0 95 5
0.02 95
9 L
| 11 5
(permount) 3
45
V.

(Completely randomized design; CRD)

Independent T-test

Analysis of Covariance



	บทที่ 3 อุปกรณ์และวิธีการทดลอง
	3.1 อุปกรณ์ที่สำคัญ
	3.2 เคมีภัณฑ์ที่ใช้ในงานวิจัย
	3.3 สารเคมีสำหรับ Immunohistochemistry
	3.4 จุลินทรีย์ที่ใช้ในงานวิจัย
	3.5 วิธีดำเนินการวิจัย


