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Abstract
Hemtanon, P.!, Direkbusarakom, S.>, and Bunyaviwat, V.’
Application of Spirulina platensis for prevention of white spot syndrome virus in

post larvae and juvenile black tiger shrimp (Penaeus monodon)
Songklanakarin J. Sci. Technol., 2005, 27(Suppl. 1) : 253-263

In this study, the extract of Spirulina platensis were examined in vitro to inhibit white spot syndrome
virus (WSSV) and application of dry S. platensis in diet for prevention of white spot syndrome (WSS) in post
larvae and juvenile black tiger shrimp (Penaeus monodon). The results showed that the lowest concentration
of the extract for inhibiting WSSV was 0.01 mg/ml, while the optimum concentration was found to be 0.1 mg/
ml in which the mortality rate of the shrimp was 4 percents and infection was not detected from survival
shrimp by the immunohistochemistry method.

Furthermore, The results showed that the survival rate of the post larvae fed on steamed egg contain-
ing dry S. platensis 5 g/kg of diet was higher than that of the control (p<0.05) when challenged with WSSV and
no WSSV infected shrimp examine by polymerase chain reaction (PCR) assay. In the case of juvenile shrimp,
the survival rate of shrimp fed pellets containing dry S. platensis 10 g/kg of diet was higher than that of the
control group (p<0.05) after challenging with WSSV. Moreover percent of WSSV infection in the survival
shrimp using the immunohistochemistry method was lower than that of the control group.

Key words : Spirulina platensis, white spot syndrome virus, black tiger shrimp,
Penaeus monodon
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Table 1. Mortality (%) of P. monodon challenged
with WSSV using injection bioassay
method

Mortality (%)!

Treatment (No. of dead/No. of test)

LHM (Control) 0.00+0.00 (0/15)

WSSV (10) 100.00+0.00 (15/15)
WSSV (10?) 100.00+0.00 (15/15)
WSSV (107%) 93.33+11.55 (14/15)
WSSV (104 100.00+0.00 (15/15)
WSSV (10%) 93.33+11.55 (14/15)
WSSV (109) 53.33+46.19 (8/15)
WSSV (107) 13.33+23.09 (2/15)
WSSV (10%) 0.00+0.00 (0/15)

"Mortality (%) = (No. of dead shrimp/No. of test shrimp)
x 100

I I Y d vas
midaaaly Muasasriludenisaanis lagldis
a a ! a &‘
ouylud lowad @3 wudrlinsfeda 65.21% waz
" v oo . N
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Table 2. Antiviral activity of S. platensis extract against WSSV in P. monodon

Treatment Mortality (%) (No. of WSSY infection
dead/No. of test) (%)
WSSV 107 (Positive control) 100+ 0.00* (25/25) > (n=0)
LHM ' (Negative control) 0+0.00° (0/25) vLs\'laﬂL'Ea (n=13)
S. platensis extract 0.1 mg/ml + WSSV (107) 4+8.94° (1/25) l@ae (n=13)

S. platensis extract 0.05 mg/ml + WSSV (107)
S. platensis extract 0.025 mg/ml + WSSV (107)
S. platensis extract 0.01 mg/ml + WSSV (107)
S. platensis extract 0.005 mg/ml + WSSV (107)
S. platensis extract 0.0005 mg/ml + WSSV (107)

20+14.14¢ (5/25) Isidaido (n=13)

12+17.89 (3/25) 23 (n=13)
8+£10.95 (2/25) 65 (n=14)

100+0.00* (25/25) - (n=0)

100+0.00* (25/25) - (n=0)

"Mortality (%) = (No. of dead shrimp/No. of test shrimp) x 100
Mean values within the same column having the same superscript are not significantly different at 95% levels.
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Table 3. Percent mortality and percent of WSSV infection in postlarvae challenged with WSSV

Concentration of dry S. platensis Mortality' WSSY infection?
in steamed egg (g/kg) (%) (%)
0 26.25+10.34° 100 (6/6)
5 13.50+8.80° 0 (0/6)
50 16.83+3.87® 16.67 (1/6)

"Mortality (%) = (No. of dead shrimp/No. of test shrimp) x 100
2WSSYV infection (%) = (No. of infected replication/ No. of replication) x 100
Mean values within the same column having the same superscript are not significantly different at 95% levels.

Table 4. Mortality, protective efficacy and WSSV infection of orally administered S. platensis

on WSSV in juvenile P. monodon

Concentration of dry S. platensis Mortality (%)1 protective WSSV infect
in pellet (g/kg) (No.of dead /No.of test) efficacy (%) (%)

0 (Control) 60( 37.42a (30/50) 0.00a 75.00 (n=18)

0.005 56(38.47a (28/50) 6.67a 66.67 (n=18)

0.05 36(40.99ab (18/50) 40.00ab 50.00 (n=18)

0.5 52(37.68a (26/50) 13.33a 83.33 (n=18)

5 28(38.99ab (14/50) 53.33ab 22.22 (n=18)

10 0(0.00b  (0/50) 100.00b 15.00 (n=20)

Mortality (%) = (No. of dead shrimp/No. of test shrimp) x 100
Mean values within the same column having the same superscript are not significantly different at 95% levels



a < v e v °
2. UAUAIUNS N, msly liglanlumsileaiulsalunenarm
9 27 @uey 1) 2548 : 3w A 259 Yendy winmuus uazaoue

s 3 { a . ‘ ? a z
Weauniiaiiednd (Figure 2 A-B) nldiga s iatu

Figure 1. Immunohistochemistry of tissue from WSSV infected P. monodon. The dark brown
precipitate (arrow) indicates a positive reaction. (A) gill, (B) hematopoietic, (C)
muscle and (D) connective tissue. (100X)

Figure 2. Immunohistochemistry of tissue from negative control of P. monodon. Show negative
reaction. (A) gill and (B) muscle. (100X)
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