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Table 8 WSSV sustained in black tiger shrimp from different periods after WSSV infestation under

laboratory condition (Experiment 2).

Sampling WSSV diagnostic PCR
Dead shrimp from day 2-21 100 % (10/10 )*
Survivor from day 7 100 % (10/10)*
Survivor from day 14 100 % (10/10)*
Survivor from day 21 100 % (10/10)*
Survivor from day 28 100 % (10/10)*
Survivor from day 35 100 % (10/10)**
Survivor from day 45 100 % (10/10)**

*

Analyzed by 1 step PCR

kk

Analyzed by nested PCR

Number of total sample/ Number of positive sample
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Table 9 WSSV sustained in black tiger shrimp from difference periods after WSSV infestation under

laboratory condition (Experiment 3).

Sample WSSV diagnostic PCR
Dead shrimp from day 2-24 100 % (10/10)*
Survivor from day 7 100 % (6/6)**
Survivor from day 14 16.7 % (1/6)**
Survivor from day 21 0 % (0/6)**
Survivor from day 29 0 % (0/6)**
Survivor from day 43 0 % (0/6)**
Survivor from day 59 0 % (0/6)**

*

Analyzed by 1 step PCR

kk

Analyzed by nested PCR

Number of total sample/ Number of positive sample
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Table 10  YHV sustained in black tiger shrimp from difference periods after YHV infestation under

laboratory condition.

Sample YHV diagnostic RT-PCR
Death shrimp from day 1-21 100 % (10/10)
Survivor from day 4-21 80 % (8/10)
Survivor from day 26 40 % (2/5)
Survivor from day 32 16.7 % (1/6)
Survivor from day 46 0 % (0/6)
Survivor from day 60 0 % (0/6)
Survivor from day 73 0 % (0/6)

Number of total sample/ Number of positive sample
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Table 11  MBV/HPV infected in hepatopancreas of Penaeus monodon from different areas.

MBV/HPV diagnostic*
Sample source
Small Normal
Songkhla 60 % (6/10) 0
Pattani 80 % (8/10) 0
Satun 70 % (7/10) 30% (3/10)

*Diagnosed by squash technique (Brock and Main, 1994)

Number of total sample/ Number of positive sample
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Figurel Survival rate after re-challenge with WSSV and YHV of normal and survivor after

a period of 25 day of WSSV injection ( Experiment 2).
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Figure 2 Survival rate after re-challenge with WSSV and YHV of normal and survivor after

a period of 45 day of WSSV injection ( Experiment 2).
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Figure 3 Survival rate after re-challenge with WSSV and YHV of normal and survivor after

a period of 29 day of WSSV injection ( Experiment 3).
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Figure 4 Survival rate after re-challenge with WSSV and YHV of normal and survivor after

a period of 43 day of WSSV injection ( Experiment 3).
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Figure 5 Survival rate after re-challenge with WSSV and YHV of normal and survivor after

a period of 57 day of WSSV injection ( Experiment 3).
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Table 12 Relative percent survival against WSSV and YHYV of survivors induced by WSSV

under laboratory condition.

Survivor after infection with

Re-challenging of virus % RPS
WSSV (day)
29 WSSV -14.7
43 WSSV 67.0
57 WSSV -105.0
29 YHV 6.0
43 YHV 37.5

57 YHV -16.3




3.4.2 anuansalumsmumuaseliavesfiseamannmsaaie YHV
zﬂ' o ¥ [ d' o Y a a dy Y a wAa o
werhNiseamerainnmamilenihlinamsaare YHV Tudealgiams wi
Y Y 9
msaare hiasiamuuazi¥o WSSV 41 wudseame 26 Tu hiflanwawnsalumsdiu
Y k4 1 1
musioie 15ans 2 yile Wesuiuganiugy (M 6) dmsudeseame 32 Ju awso
Y ] &y Y L 4 1 Aa dy = @ oy A v
Mumuaeiio wssv 1a 66.7 Wesidud geniganmiuguidadeernud Ioniisennio
J 3 4 Y [ U 9 1 dy [ a A Aa 09) Y A S I o
53.3 wosidud taznuNgaaInaAUmMUaore hiasdamuiaad Iaiies 40 nlosidud
9 v Ao L 4 A A
HosnganIuaNnlonIseame 53.3 Wesisua (nMmi 7) Wenadeuanuamsalums
Y 1 Y o Y ] = o 3 A @ 4 9
aumuso lsnveanseanis 46 Ju wulinasu@edrduasan 2 (32 1) Tagdesoanodiu

v A s2 o ) 4 Ao s o a
NMUNDIYD WSSV 67 Lﬂ'ﬂilﬂﬁ«l@] QQﬂ'J'lﬂ\'l“]éﬂﬂjﬂﬂiJ HIUDNT1TIDANY 47 lﬂf]imﬂ!@] (ﬂ’l‘W‘VI 8)

v o Ao A o & 73 & e 1Y Ay a
f]\‘lﬁ@ﬂ@nfl 60 U UBATITOARUIUDRNALYD WSSV 42.9 Lﬂ@ilcﬁu@ G]’lﬂ')’lfl\ﬂiﬂﬂjﬂﬂuﬂf]ﬂll
o L J 9 v Ao A dy 3’ Y
DRNTITIDANY 46.7 Lﬂ@ilcﬁu@] ffr’mf)iiflﬂmﬁl 73 JIUUDATITOAMNUNDNALYD WSSV 5 UNTINU

Y I 3 J 4 [ A o =
f:ll\‘icl,u"]z@ﬂ:]ﬂﬂﬂ 12.5 Lﬂ@ilcﬂu@ HaNTINAADINUNITOANY 60 U WDATITOANIEDY 40

A a9 @

sl LA a a 2 ' A ~ s d <
l,ﬂf]ilﬁ]mﬁ LUDRNAAIULY DY UALAIK ’(Z,f\'lﬂ'f]’]ﬁ]z@ﬂ:]ﬂﬂﬂmﬂ ATITOAMUINGY 33.3 Lﬂ@imﬂ!@
[l ~ [ = @ 4 1 ~ (=) A
AIUN 73 IUH UDANTITIDANY 9.5 L“lJEJiLG]ﬂm qqﬂjW‘Eﬂﬂ?ﬂﬂNﬂquﬂﬂﬂﬁﬂﬂﬁ']mafJ (Mnn 9

uag 10)

Survival (%)

PBS injection YHY injection WSSV injection

Normal Survivor

1 H Y Y
AMMN 6 NOATITOAMNAINISAALED WSSV tag YHV 41 vesnenaidilnataziesoanio
H 2
mumimumﬁﬂﬁ’mm% YHV 26 U
Figure 6 Survival rate after re-challenge with WSSV and YHV of normal and survivor after a

period of 26 day of YHV injection.
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Figure 7 Survival rate after re-challenge with WSSV and YHV of normal and survivor after a

period of 32 day of YHV injection.

100 1

80 -

60 -

Survival (%)

40

20 1

45 Normal Survivor

1 2 Y

AMMN 8 BATITPAAIBHAINIAAED WSSV Liag YHV 41 veenanaidlnduazfesennie
A A ) ya dy o
‘nmumimumuﬂwmwa YHV 46 71U

Figure 8 Survival rate after re-challenge with WSSV and YHV of normal and survivor after a

period of 46 day of YHV injection.
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Figure 9 Survival rate after re-challenge with WSSV and YHV of normal and survivor after a

period of 60 day of YHV injection.
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Figure 10 Survival rate after re-challenge by WSSV and YHV of normal and survivor after a

period of 73 day of YHV injection.
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Table 13 Relative percent survival (RPS) against WSSV and YHV of survivors induced

by YHV under laboratory condition.

Time after infection with YHV

Re-challenging of virus % RPS
(day)

26 WSSV -50.0
32 WSSV 28.6
46 WSSV 37.5
60 WSSv -9.9
73 WSSV -12.5
26 YHV -80.0
32 YHV -28.6
46 YHV 10.0
60 YHV 12.1

73 YHV 9.5
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Figure 11 Survival rate after re-challenge with WSSV of normal and MBV/HPV infected

shrimp from Songkhla province.
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Figure 12 Survival rate after re-challenge with WSSV and YHV of normal and MBV/HPV

infected shrimp from Pattani province.
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Figure 13 Survival rate after re-challenge with WSSV and YHV of normal and MBV/HPV

infected shrimp from Satun province.
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Figure 14 Survival rate of normal shrimp after challenge by WSSV neutralized by survivors’

serum from a period of 45 day of WSSV injection (Experiment 2).
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Figure 15 Survival rate of normal shrimp after challenge by WSSV and YHV neutralized by

survivors’ serum from a period of 43 day of WSSV injection (Experiment 3).
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Figure 16 Survival rate of normal shrimp after challenge by WSSV and YHV neutralized by

survivors’ serum from a period of 46 day of YHV injection.
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Figure 17 The capability against re-challenging viruses in normal and survivor from WSSV

induced under laboratory condition for 29, 43 and 57 days.
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Figure 18 The capability against re-challenging viruses in normal and survivor from YHV

induced under laboratory condition for 26, 32, 46, 60 and 73 days.
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Table 14  Blood parameters in normal and WSSV-infected shrimps (Experiment 1%*).

Sample
Parameters
Control Survivor
THC (x10°* cell/mm”) 6.63 * 2.46' 034+023
Blood glucose (mg%) 77.24 + 41.56° 13.13 £ 15.06°
Serum protein (mg/ml) 93.47 & 35.83" 57.87 1 14.22°
PO activity (unit/min/mg prot) 485.49 1 178.44° 83.10 £90.37°

* Sample collected from moribund shrimp after injection with WSSV for 18 day.

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

n=230
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Table 15 Blood parameters of normal and WSSV-induced survivor from different period of infestation (Experiment 2).

Sample from day 25 Sample from day 45
Parameters
Control Survivor Control Survivor
Total haemocyte count (x10° cell/mm’)* 5.76 £ 238" 416t 1.91° 273211 468 £2.90"
Blood glucose (mg%)* 26.98 = 9.05" 29.69 +10.89° 43.42 £ 31.08° 44.10 £ 19.56"
Serum protein (mg/ml)* 73.81 +26.46" 75.24 + 23.08" 79.18 +36.95° 78.43 +29.78"°
Copper (mg/L)** 132.80 1 46.40° 139.70 % 40.90" 91.50 £ 51.50° 111.10 = 46.30"
PO activity (unit/min/mg prot.)* 678.06 T 226.41° 712.77 £ 511.38" 203.81 +119.93° 263.14 +182.89"

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

*n=30

**n=20
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Table 16 Blood parameters of normal and WSSV-induced survivor from different period of infestation (Experiment 3).

Sample from day 29 Sample from day 43 Sample from day 57
Parameters
Control Survivor Control Survivor Control Survivor
Total haemocyte count |  4.38 £ 3.95° 5491255 3.69 £2.09° 4.90 +2.07" 5821 1.43" 4.83 £ 283"
(x10" cell/mm’) (15) (14) (13) (12) (15) (12)
Blood glucose 28.32 £ 11.70° 19.25 £ 11.29° 3222 % 17.49° 72.88 +47.12° 45.47 £9.02° 3321+ 13.67°
(mg%) (12) (12) (12) (12) (15) (15)
Serum protein 12025 £30.32° | 97.79 £ 43.82° 125.71 £26.57" | 120.69 1 31.99" 86.62117.57° | 97.18 £28.19"
(mg/ml) (15) (13) (14) (13) (15) (15)
Copper 12337 41.65° | 82.01 £62.09° | 188.25 3149 18227 £37.71" | 12046 £24.70° | 158.96 F 42.46"
(mg/L) (10) ®) Q) ) (10) ®)
PO activity 195.621£98.19" | 208.37 £ 127.20" | 324.41 £ 146.86" | 445.12120.49" | 420.57 £ 57.21" | 430.97 X 172.34"
(unit/min/mg prot.) (12) (12) (12) (12) (13) (11)

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

Value in parentheses =n
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Table 17 Blood parameters of normal and YHV induced survivor from different period of infestation.

Sample from day 32 Sample from day 46 Sample from day 60
Parameters
Control Survivor Control Survivor Control Survivor
Total haemocyte count | 6.87 + 1.81°" 6.52 £ 2.26' 6.32 + 1.63" 9.30 £ 1.84° 6.37 £ 2.60°' 7.51 = 1.87°
(x10" cell/mm’) (14) (14) (14) (11) (13) (13)
Blood glucose 3476 £ 14.08" | 38.61 1 11.24" 40.20 £ 13.30° 37711 756" | 41.29%2626" | 47.57£12.99°
(mg%) (15) (15) (12) (14) (13) (13)
Serum protein 120.86 £25.33" | 124.55128.65" | 95.14 1 29.84" 99.97 £ 22.68" | 120.86 £ 25.33" | 125.77 £ 41.76"
(mg/ml) (16) (15) (15) (15) (18) (15)
Copper 157.16 £ 41.93" | 157.90 £30.14" | 163.65129.66" | 154.60 £25.66" | 167.77 L 42.48" | 162.31 £ 19.99"
(mg/L) (10) (10) (10) (10) 9) (10)
PO activity 237.821£9336" | 260.92 £ 80.09" | 664.01 =110.37" | 754.88 £ 135.52" | 360.61 £ 76.56" | 291.88 & 74.99"
(unit/min/mg prot.) (10) (10) (10) (10) (14) (14)

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

Value in parentheses =n
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Figure 19 The lymphatic tube with central lumen of normal Penaeus monodon (LO,

lymphoid organ tube; Lum, lumen; H&E; Davidson’s fixative, bar = 50 pm).
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Figure 20 Lymphoid organ of Penaeus monodon with a period of 32 day of PBS injection,
the figure showed numerous lymphatic tube with a central lumen. (LO, lymphoid

organ tube; LOS, lymphoid organ spheroid; Lum, lumen; H&E; Davidson’s

fixative, bar = 50 um).
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Wor e spheroid YU1AA 1) souethmanalng (LO, lymphoid organ
tube; LOS, lymphoid organ spheroid; Lum, lumen; H&E; Davidson’s fixative, bar =
50 um).

Figure 21 Lymphoid organ of Penaeus monodon induced by YHV after a 32 day period, the
figure showed the several spheroids around normal lymphatic tube (LO, lymphoid
organ tube; LOS, lymphoid organ spheroid; Lum, lumen; H&E; Davidson’s

fixative, bar = 50 pm).
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Figure 22 Lymphoid organ of shrimp induced by WSSV after a 43 day period, the lymphatic
showed several sizes and formation of spheroid (LO, lymphoid organ tube; LOS,

lymphoid organ spheroid; Lum, lumen; H&E; Davidson’s fixative, bar = 50 pm).
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H&E; Davidson’s fixative, bar = 50 um)



Figure 23 Lymphoid organ of shrimp induced by WSSV after a 57 day period, the lymphatic showed
numerous spheroids with no affinity for the stain of the cells (arrow). (LO, lymphoid organ
tube; LOS, lymphoid organ spheroid; Lum, lumen; H&E;

Davidson’s fixative, bar = 50 pm).
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Hyuvuuazuinaliuana1aiy (LO, lymphoid organ tube; LOS, lymphoid organ
spheroid, Lum, lumen; H&E; Davidson’s fixative, bar = 100 pm)

Figure 24 Lymphoid organ of MBV/HPV infected Penaeus monodon, the figure showed spheroid
with not difference in size and formation. (LO, lymphoid organ tube; LOS, lymphoid

organ spheroid, Lum, lumen; H&E; Davidson’s fixative, bar =100 um).
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Lmaﬁyﬂu;ﬂma (Lum, lumen; H&E; Davidson’s fixative, bar =100 pm)
Figure 25 Normal hepatopancreas of normal Penaeus monodon, noted were numerous reserve
cells (R-cell) (arrow) with star shaped of central lumen. (Lum, lumen; H&E;

Davidson’s fixative, bar = 100 pm).
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Figure 26 Hepatopancreas of MBV infected Penaeus monodon, the figure showed occlusion
bodies of virus (arrow), and dilation of intertubular spaces of hapatopancreas with
atrophied, small vacuoles and R-cell. (Lum, lumen; H&E; Davidson’s fixative,

bar =100 um).
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R-cell (Lum, lumen; H&E; Davidson’s fixative bar = 100 pm).
Figure 27 Hepatopancreas of HPV infected Penaeus monodon, the figure showed inclusion
bodies of virus (arrow), and dilation of intertubular spaces of hepatopancreas with

atrophied, without vacuole and R-cell. (Lum, lumen; H&E; Davidson’s fixative,

bar = 100 um).
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