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Abstract
Ruangsri, J.!, Wannades, M.}, Wanlem, S.!, Songnui, A.!, Arunrat, S.!, Tanmark, N.},
Pecharat, J.2 and Supamattaya, K.!
Pathogenesis and virulence of Vibrio harveyi from southern part of Thailand

in black tiger shrimp, Penaeus monodon Fabricius
Songklanakarin J. Sci. Technol., 2004, 26(1) : 43-54

Ten isolates of bacteria were performed from diseased black tiger shrimp collected from farms in
Nakhon Si Thammarat, Patthalung, Songkhla, Satun and Patthani. All isolates belonged to Vibrio harveyi,
forming rounded colonies with smooth periphery and hemolysis of red blood cells. The colonies appeared
green and yellow on TCBS selective media and indeeded both luminescent and non-luminescent groups. To
support good growth as cell proliferation, an addition of 2-8 % salt to the culture media was required. Sen-
sitivity tests against antibiotics showed that all ten isolates were sensitive to chloramphenicol, norfloxacin,
trimethoprim-sulfamethoxazole, oxolinic acid, oxytetracyclin and sarafloxacin at 80, 60, 50, 40, 40 and 30%,
respectively. When 12-15 g juvenile shrimp were tested for the virulence by injection, the isolates were highly
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virulent with OD at 640 nm in the range 0.007-0.139. The bacteria concentration of 1.60x10° - 7.27x10” CFU/
ml caused 50% juvenile mortality in ten days. The physiological changes after susceptibility included a
decline in the blood cells (p<0.05), higher plasma pH (p<0.05), decrease in serum protein within 24 h (p<0.05),
and a return to normal levels within 48 h. There were no differences in blood sugar levels and phenoloxidase
activity between the healthy and the infected individuals. Histological study showed that at an early period
of susceptibility, there were swollen tubular lumen, minor cell degeneration of the hepatic tubules and
lymphoid organs and aggregation of blood cells around the degenerating cells. During 7-day susceptibility
period, there was large scale cell degeneration of the hepatopancreas, lymphoid organs, gills and blood form-
ing organs with a great extent of blood cell aggregation and eventually mortalities occurred. During 14 day
susceptibility period, there was almost entire degeneration of cells in hepatic tubules and lymphoid organs
causing hepatopancreatic tubular necrosis. During this period, juveniles did not accept feed and total
mortality occurred.

Key words : vibriosis, luminescent vibrio, pathogenesis, virulence, Vibrio harveyi,
black tiger shrimp, Penaeus monodon
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Table 1. Biochemical and physiological characteristics of Vibrio isolates from difference areas of
southern part of Thailand.

Characteristics V002 V018 V022 V031 V039 V045 V046 V048 V049 V050

Growth on TCBS G G G/Y G G G G G G G
Luminescent N N L L L L L L L L
Gram stain - - - - - - - - - _
Oxidase + +
Catalase + +
Citrate + +
Motility + +
Indole production + +
Acetoin production - - - - - - - - - -

Reduction of NO,

to NOz‘ + + + + + + + + + +
ONPG hydrolysis + + + + + + + + + +
H,S production + + + + + + + + + +
Enzyme production

- Gelatin + + + + + + + + + +

- Amylase + + + + + + + + + +
Urease +/- +/- +/- +/- - - +/- +/- +/- +/-
Arginine dihydrolase - - - - - - - - - -
Lysine decarboxylase + + + + + + + + + +
Ornithine decarboxylase + + + + + + + + + +
Tryptophane desaminase + + + + + + + + + +

Sensitive to 0/129
(150 ug)
Utilization of
- Glucose + + + + + + + + + +
- Maltose + + + + + + + + + +
- Mannose + + + + + + + + + +
- Inositol - - - - - - - - - _
- Sorbitol - - - - - - - - - _
- Sucrose + + + + + + + + + +
- Melibiose - - - - - - - - - _
- Arabinose - - - - +/- - - - - -
- Rhamnose - - - - - - - - - _
- Lactose - - - - - - - - - -
- Fructose + + + + + + + + + +
- Manitol + + + + + + + + + +
L-Arginine - - - - - - - - - -
L-Ornithine - - - - - - - - - _
Growth at
0°C - - - - - - - - - _
4°C - - -
20°C + + +
37°C + + +
40°C + + +
50°C - - - - - - - - - -
(to be continued)

+
+
+
+
+
+
+
+
+
+

+ + + + +
+ + + + +
+ + + + +

+ + +
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Table 1. (Continued)

Characteristics

V002 V018 V022 V031

V039 V045 V046 V048 V049 V050

Growth in NaCl at
0% - - -
2%
4%
6%
8%
10% - - -
12% - - -

Identification

+ 4+ + +

Note: G = green, Y = yellow, L = luminescent, N = non-luminescent, + = positive,- = negative, +/- = not clear,

w = weak, Vh = Vibrio harveyi
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Table 2. Sensitivity of Vibrio harveyi isolates from infected shrimp from difference areas

of southern part of Thailand

Antibiotic No of tested isolates Sensitivity (%) Resistance (%)
Oxolinic acid 10 40 60
Norfloxacin 10 60 40
Oxytetracyclin 10 40 60
Sulfamethoxazole trimetroprim 10 50 50
Sarafloxacin 10 30 70
Chloramphenicol 10 80 20
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Table 3. Sensitivity of different isolates of Vibrio spp. isolated from infected shrimp

during October 1999 - August 2000.

Antibiotic No of tested isolates Sensitivity (%) Resistance (%)
Norfloxacin 52 64.45 35.55
Chloramphenicol 110 32.69 67.31
Oxolinic acid 110 27.27 72.73
Sulfamethoxazol -trimetrophrim 93 30.91 69.09
Oxytetracyclin 51 31.18 68.82

Table 4. Virulence of different isolates of Vibrio harveyi
collected from different areas of southern part
of Thailand after infestation in 12-15 g of black
tiger shrimp by injection method.

Isolates OD 640 LD, at 10 days (CFU/ml)
V002 0.059 2.73x107
V018 0.053 4.08x107
V022 0.139 7.27x107
V031 0.095 5.00x107
V039 0.063 4.65%x107
Vo045 0.059 1.11x107
V046 0.081 1.60x10°
V048 0.007 3.79x10°
V049 0.069 3.17x107
V050 0.096 4.97x107
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Table 5. Blood components of 12-15 g of black tiger shrimp during 24 and 48 hours after

bacteria infestation.

24 h post injection* 48 h post injection*
Parameters
Control Treatment Control Treatment
THC (x107 cell/ml) 3.36+1.30° 2.15+1.03° 3.52+1.27¢ 2.33+1.42°
Blood pH 7.68+0.22% 7.89+0.14° 7.62+0.17° 7.89+0.14°
Blood glucose (mg %) 23.14+9.05% 24.55+9.0° 25.58+4.79* 26.13+9.43%
Serum protein (g %) 29.20+5.28¢% 22.63+7.58° 28.52+9.38% 28.32+6.84%
PO activity 208.25+174.26* 469.66+412.68* 195.35+58.45* 188.76+67.27*

(unit/ min/ mg protein)

Means£SD. Values in the same row sharing a common superscript are not statistically different (p>0.05)

*n=20
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Figure 1. (A) Normal hepatopancreas of Penaeus monodon, (bar = 50 pm). (B) Early stages
(48 h) of Vibrio harveyi in hepatopancreas, showed necrosis of tubular epithelium
and cell detachment (open arrow, bar = 100 pm). (C) Chronic infection (7 day) of
hepatopancreas, exhibited hemocytic infiltration in intertubular space and atrophy
of hepathopancreatic tubules (arrow, bar = 100 pum). Bacterial cells filled the
tubular lumen of hepatopancreas (open arrow, bar = 100 pm). (D) Chronic infect-
ion (14 day), the figure showed tubular degeneration and dilation of intertubular
spaces of hepatopancreas, (bar = 100 um). (H&E stained)
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