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 o=<g 4, 9fA!YR
 o=<g 4, 9&' fA,!'
 9`&NWC<T 9j,<pi
 fA!YR j,a#cB0
 (A fA&67/, A(!$
 &= &' f&"V=<60
 95H(;<T d(,a$
 +q$ Sa*R `,(!C&3
 <=&/ ; &' rEZ<^
 `&7/!T b8/
GA!H I$ s&BC,

^'728 /^=>()? _ >`$? ab#V :`T+:CD D cd? ^2R ^A2($Q P.A:Q

1. White Spot Syndrome Disease

2. Transmission Electron Microscopy
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$D&gP$@S;$>G<0&?$7P-G$70P$*N5O($��$QSA
$�Penaeus$monodon~$C<&P$>*j?$>56&3$GB
$T<HI$e<+-G<K$>)G$*?$-G$>D&gP$U<=$@S;$@K
$�IG$�<?$7012$GB$¨Y$70P$*N5O($JD=B$L3
$B<s$@bs*3$GB$C<&P$>*j?$><=56&3$.(G5:
$GB$D&gP$U<=$@S;$%&N<+$><=56&3$)$>G<0&?
JD=B$L3$T<HI$-G$>G<0&?$,-$G5jF$@bs*3

IMN )&3+4"5
$><=56&3 $©5Oc3 $IMN $.P)*N) $>G<0&?
$e)*N) $*&�4( $7p( $@K $7P- $CD&R<9+ $CB-5I<^
$.P<P-$v<gb($�jP$)$CDAB<MN-$�&P)*SI5N<3
$Litopenaeus$ vannamei $GB $*&3)$w*3 $)
$IMN$>G<0&?$.I-*p?$@bs*3$GB$<=56&3$JB5A$L3
$GB $-G $.6IG $D&gP$>,)*SI $wG\? $G<&1? $.s-5I
$GB $CªN)$@? $B-B $D9=-5^ $T<HI $h[c3 $vy�F
$7P-$%S03$@K$rB$�-*�-$)$.0SA$U<=$Xc?
$JB5A$�IG$\3*2$)$|&()*SI$<=56&3$,-$.^*?$GB
$DI5A$L3$�<s$L?$vDA$@?$CDA$*&mGB$><=56&3
$) $v<gb( $.N�<? $vDA $<? $,)G $D9Y $@b:<W $@? $)
$.A<I$*&3)$w*3$JD=B$L3$«G$<=$T]$GB$*&3)$w*3
$�&=$T59K<($J7P-$D:GB$¦�$<($��$%&?$IMN$,-

$GB $JBG-DI $B5f) $IMNV $>-*? $U*��3 $T<3GB
$r-D2-$)G�$)$}c($LI5gFD�$_>G<0&?$,-$>*&6H&+

JB5A$L3$q51p3$.?5 $̂G<&1?$./N*ND3
$@?$7P-$%S03$.I<Em<I$*&3)$w*3$<?$IMN$`5&A
$v-*&&o($_@Nno($@b0f$,-$-,$e*/P-$Q3-5F$�<jIB
$GB$z�5083$JDA<?$C*&x$)$<3B$_>G5A$GB$.I<Em<I
$¬5b?$@bs*3$GB$<N$)$<=56&3$.mDI,$@&;)-$Qs-*3
$%N-$_T59K<($JD=B$L3$«G$L?*x$D&gP$>56&3$GB
$V*A$q59f$) $QN,*? $.2*A$�<0A$GB $>G<0&?
$7?<�$_7P-$CDA$dG-\m$-)<f$C*N\f$@b0f$,-$<&P]
$56&3$|N$,-$>G<0&?$%N-$)$e)*N)$%N-$@K$CDA
$Qt/93$>G-5^$�9f$}=$hP5($*6NB$>56&3$@?
$�<t/I- $) $q] $�N*� $,- $�<t/I- $z�<0/s- $JB5A$L3

JD=B$L3$«G$\&I$T-DI,*W$@?$%ND;53$,-$>B50F

 

$.AG)*+$L?*x$D&gP$>56&3$�!$QSA
$>G<0&?$*&mGB$Litopenaeus$vannamei

$,-$.0RyF$G<0&?$>56&3$JIMN$.P)*N)
$}SA$_CB-B$T<HI$-G$./bSP-�.Iy�F$>G<M9=<I

J7P-$v<3$z<jN*t($)$�IG$L?

AHPNS�))&3+4"5
$DND+5I $><=$>G<0&? $,- $.SN $*&^- $><=$�<P $GB
$w*3 $r)GD9P $<N $ $ $EMS7 $>G<0&? $T-59F $<?
$@? $@K $7P- $CDA $@/^<9A $<=56&3 $GB $eGB),
$e-*SI<+5(<�= $B<s $,)*SI $r)GD9P $C,)*3- $T]

 1@ fWH b*&t
 :;<=; D=,

 S(&)#* D=, ;
 1* !"#$ u= 4,

 <"=A S!"#$
 vE3 l' ./!0

 +n7E$ S(,!^
GA!H I$

 

1. Infectious Myonecrosis

2. Acute Hepatopancreatic Necrosis Syndrome

3. Early Mortality Syndrome
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$,)*?$�F<?$>G<0&?$%N-$JB5A$.3$@/gm$$AHPNS

$_r<9/N)$_%&Y$><=G5HK$GB$56&3$%&69P$v<gb(
$UG-nm$r<I$)$7P-$CDA$|N\S3$)$D9bN<($_>\;<3
$C,<($.AG)*+$><=56&3$v<gb($B<MN-$Q&;B$@?$T]
$vDA$J7P-$CB5?$<=*c/P-$GB$CDA$>,<P$C*&^{
$��<93$��  $�<P$GB$@K$7P-$>-$@I5m$@?$>G<0&?
$7PB$,-$-G$B5^$�5Op3$D:GB$��$%&Y$CB5;]
$.�$r<9/N)$G5HK$GB$CBG-)$v-G<1^$T-\&3$JDIB-B
$G�B$G-\=$#¦�$,-$X&?$>G<0&?$%N-$,-$��  $�<P
$CB5?$G�B$T5&b&3$¦��$B)Ds$�� �$�<P$GB$)
$dG-\m$\&I$.?*x$C*K$}&I$GB$>G<0&?$%N-$J7P-
$�� !$�<P$.�$|N\S3$��<93$,-$.SN$GB$)$CDA
$GB$JB*K$BG-)$G�B$T5&b&3$  �$,-$X&?$.(-G<1^
$.I<Ef$T<3,<P$�*�$,-$>G<0&?$%N-$�� #$�<P
$G<[^-$><=$>G<0&?$71&;$GB$�OIE~$r-B$7A-DE?
$><=G5HK $GB $>G<0&? $%N- $J7W*m $G-*2 $LIB*K
$.AG)*+ $@I5m $@P $GB $.2*A $q59f $><&P]
$LJ $) $PJ$chinesis$) $P$ Jmonodon$<&IB $}E3
$><=G5HK$,-$T59K<($)$CDA$CD=<H3$vannamei

$dG-\m $|N\S3 $) $D9bN<( $_>\;<3 $_r<9/N) $_%&Y
$PH$%&9k0=$)$vG-*s$@fGB$_>G5A$J7P-$CDA
$q51p3$>G<0&?$%N-$,)*?$GB$Q0/p3$Q3-5F$,-$�<?
$<? $><=56&3 $$@k? $�/c3 $>G<0&? $%N- $JB5A$.3
$>G<0&?$%N-$�&cH($J7P-$.m,)G$!�$*N,$%P
$7HK$�$PCR$Nested$$U<=$d)G$,-$CB<g/P-$<?
$J7P- $*Nn+$T<S3- $>�5;5(<+5/1&= $– $.N<N*/K<?
$ ��$<($C<m~$DNDA$*&3)$w*3$�F<?$$AHPNS

$,-$�+$dG)*+$CG)B$.N-D/?-$,)G$$!�$.�$�D:GB
$dG)*+$><=*c/P-$GB$<=56&3$@k?$U,<P$C*&^{

J�Kumar$and$Rao�$2014~$B5A$.3
$,- $_$}K$DAG$_$.;<s$.? $Q3<A$>G<0&? $%N- $}RyF
$><9A$_�r*I$@/P5+~$.fG<^$@/P5+$TB-B$7PB
$J7P- $.mDN*+ $�IG $) $CB)G $TB5? $.;<^ $_­K
$e-*SI<+5(<�= $>-G-B $G<0&? $><=56&3 $%&9k0=
$)$.mDN*+$�IG$_q<E/;-$_TDA$|Y5K~$�<3*I$*&x
$./s-G$@?$@K$CB5?$��IG$C<&P$><=$@S;$G5�s$.=<m
$_>G<0&? $Q3<F $JB5A$.0I $@; $7H6I- $)B $>�$GB
$Vibrio$ parahaemolyticus $r<I$@? $>*/K<?
$T,)$<?$ $pAP$r<I$@?$D&0Py+$>)<s$@K$7P-
$T�$)B$>)<s$D&0Py+$%N-$J7P-$�"$kbp$.jN*t(
$T,)$<?$.R<=$%&1K5($D&;5($@K$CB5?$�Pir$A¥B~
$JD99K$.3$kDa$#�� $.3)B$)$$ ��¦$kDa$.;)-
$<=56&3$GB$AHPND$B<MN-$�F<?$<=$%&1K5($%N-

$.350F$7A-DE?$@&bF$>DNDE($@N5P$%N-$JB5A$.3
J�Kumar$and$Rao�$2014~$BG-DI

$@I-D6IG $%/WG $%&? $,- $Q&;B $@? $e]*SI<+5(<�=
$@? $<N $) $CDN*+ $�IG $_.;5S&(5K $XA5+ $><=
$G5�$@?$e-*SI<+5(<�=$JB5A$L3$CDNB$D&gP$�IG
$r*I $@/P5+ $JB5A$L3 $CD&K)*Y $U-$@usy3 $Q?<2
$) $CDA$CDNB $CB)G $GB $�[t93 $v<N5/p3$) $CDA
$7W<?$GB$C<&P$U<=$@S;$z<�8?$J7P-$.;<^$CB)G$<N
$e]*SI<+5(<�= $JB5A$L3 $CD=<H3 $e]*SI<+5(<�=
$71A $7H6I- $%&? $L/s-G$@? $G<0&? $><=56&3
$%N- $,- $.A<I $v<gb( $`)*A$JB5A$L0I $@; $CG<A- $)
$U,<P$C*&^{ $,- $D8? $}=B $,)G $B)Ds $,- $>G<0&?
$�<s$L? $><=56&3 $JBB*m$L3 $CD=<H3 $*c/P- $GB
$Kumar$and~$DI5A$L3$*t/13$*c/P-$aK$GB

J�Rao�$2014

 

$L?*x$D&gP$><=56&3$¨Y$70P$:A$��$QSA
$J};<P$>56&3$7P-G$70P$)$AHPNS$@?$y/j3
$LJ$vannamei$CDN*+$�IG$e-*SI<+5(<�=$�B
$CDN*+$�IG$e-*SI<+5(<�=$�C$J>G<0&?$@?$y/j3

JG<0&?$@?$y/j3$P$Jmonodon

^'728 /^=>()? _ >`$? ab#V :`T+:CD D cd? ^2R ^A2($Q P.A:Q

 :R<[C&T!0&w'
 D#* 4, +#YA 1*
 1C,W"C( D7M(
 XH!T S&'
 rC( 95Y![#0!@
 1* &= ; fW=<T
 W#6/ rC(
 GA!H I$ fW=A
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RMS !"#$%& '() *(+% ,*+ -%&#./
$%&$'($)*+$,-.-/$012345$,%1678$9:;%-<*$=.+
$%&$+%$,&1.>$%1748$?+%14@$;$)*+$A&B65$>;C8$-<D
$,BEF+$G)*+$A-H$I3*$JK L$;$JK #$M1D$N1*
$18$O2D13H$9%1678$,1DCP2*+$%&$1DBE7Q$%&$?1RST
$G)*+$'2H+-5$CE.&$M1D$M%1678$%&$1D$'51U5$C.1*
$,+%+&$9A&BFV $,1DBE7Q$9>;C8 $O.+-28+ $WX+CQ$%&
$YQCZ$OQ&$'F18$[5%$9A&B8$A-.C8$\]@1H^$=25V
$[5%$'8$_VC`51aBT1bD$9,%1678$)cCU7a$18$;$A-H
$YQCZ$'8$9d-8$[5%$).1e5%&$G-.V$fQ$%&$Og5%15
$h($%&$A-H$hST$,1DBE7Q$G-.165$fQ$C77iT$AC7T
$G-<.V$f65$jV$kl*$1.$;$1D$A%1<($'8$;$A-51Q$CP2*+
$M>+-5+$)*Ba $;& $=78 $'SXCQ $%& $mnc $?1RST
$,%BH$18$M1D$jV$%&$C7Q;$oCQ$G&BH$fQ$A-D1UQ
$1DBE7Q $A&;% $%& $G)*+ $A&B8 $CTC7E6Up $9=7q1a
$G&BH$fQ $A-.& $&%> $1. $; $-7R* $[5% $'8 $rBc-Q
$G)*s18 $%1748 $?1RST $-t%& $9m.+CH $ISu+ $%&
$d+BT$fQ$9O.+-28+$WX+CQ$%&$?1RST$M%;V$v6/$18
$O@C8 $G&B65 $).C.-Q $-7t$'SXCQ $1T $+% $m.+CH
$M>1*$AC7@w $x(+CT $yD1( $18 $9d1z-<D&${%;Ca
$:;%-<*$18$O.;%1.;%$d;-8$A%;&$W76`T$'8$%&1Z

G\Kumar$&$Rao|$2014$^$-5+$A&B8$RMS

$9A-H$:%B2Q$C*$9].%18$:;C2*;%$}#$W`H
$d-8$OS`H-8$;$,%1g<D15$;$[5%$A17*$M1D$'`F

LG$vannamei$%&

0White feces1 234#+ 5#(6/ -%&#./
$>+$$\WFS $̂rBc-Q$,-7R*$:;%-<*$,%1678$>;C8
$,1DCP2*+$%&$M>1*$AC7@w$>+$~a$LK$1T$#K$>;%
$B.C3.;$O.1.C2(18$'5Bz$G)*+$A-H${%+Yz${%;Ca
$:;%-<* $=.+ $rB7H $18 $;& $CD $V;>BT;Ca $WE5+ $;
$,1DBE7Q$rBc-Q$Y7F15V$%&$B.C3.;$'5Bz$-5+$m3TCQ
$A-H$hU($-<S.1T $,1.C2*1( $A1EU5+& $%& $A&BFV
$,%1678 $=.+ $G\Limsuwan|$ 2010^ $)*+

$A&CQ$OFBS*$M1D$'.s$&1g.+$9W`H$C77iT$'l*+;$'8
$; $_VC`51aBT1bD $%& $1D>Ca $Oz-734p$xD $'8 $;
$9B�� $=.+ $%& $-<51Q $:C( $f.1D$'2H% $W7`UT
$?%Bt$'8 $9O�l* $OD1E5 $%& $'( $A-H ${%+Yz
$9A&BFV $,1DCP2*+ $%& $G-5BH$fQ $A-.& $=.%1zCz
$1.$;$jV$,;%$C8$-7R*$rBc-Q$%;1<H$M1D$'2H%
$,%1678$>;C8$M1D$'51U5$>+$9OD&+�u$M1D$f<7*$%&
$9,%1678 $=.+ $%& $BE7Q $rBc-Q $O*%C8 $%& $G)*+
$W7F&$G)*+$A-H$M>1*+-/$Y75$B.C3.;$M1D$'5Bz
$Oz&BFV $18 $%1678 $;%s $9A&BFV $jV $9,%1678 $>;C8
$A&;% $%& $=.%1zCz $'3H $d1.>1uV $&B/; $; $B.C3.;
$9%Ba $:+BZ^ $)*+ $A-H $d+B<� $_VC`51aBT1bD $;
$ K}#$>+$A&1R2*+$'($&+&$d1U5$1D$f*%C8$G\ �"#
$NC2<($I3*$+�u$:CzBS7($CD$,+>+$'8$C7*$:Cz
$-H$,%1678$=.+$%&$yP8$).1�%$�.125$;$,%1678

G\Limsuwan|$2010$^

$,BE7Q$CP2*+$M1D$'3F$;$jV$kl*$}L$W`H
$GrBc-Q$,-7R*$:;%-<*$C7z%&$LG$vannamei

$'($rBc-Q$,-7R*$:;%-<*$'8$�23Q$,BE7Q
G&BH$fQ$[5%$A17*$,1D$yU8V

Bamboo syndrome

$&B/;$'8$+Cp$,%1678$=.+$'($)475$:BS�Q$01n7Z&
$WQ+B� $&B36( $W7F& $'8 $)*+ $=`6Q $1Q+ $-.V$fQ

 !"#$%& '#()*+
 ,-.$/ 0$*1&
 2**34 56&7" 5+

 8(9:7 ;<=>
 ?@-A& 0(B 5:C

 DB 5+ " E82/
 ?F$*GHI
 #8 (BJ2K

 LM2=N(K-4(OB
 <*=P4 "

 !2Q R:(B 5S>#
 T:7 #8 $%N(/

 U#7VF ;-WX
 #8 5Q E$>

 ;?Y6& ?B(ZN
 [#-\ 5+

 E$:8 T:#(F2F
]$N-> R/

1. Running Mortality Syndrome

2. White Feces Syndrome
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$+%$d;&B5BQ$'5Bz$,%1678$=.+$G-H18$M+$'.�iT
$,1DBE7Q $0sB6�Q $G-D&$fQ $%+CZ $C7��T $)�T
$=.CT$xeQ $>+ $G-5BH$fQ $C7z%& $�F18 $; $�F1815
$'`<.+$'8$&C($A%1H+$d+BT$fQ$,%1678$=.+$xq��
$O6`H $yP8 $%& $,%1<( $O2S`*+ $?1�Rt
$;$:;C2*;%$G-5%+-5$O51HBb6D$xD$18$f8B@$'8
$A-QVC8$1D$'�7D1Q$G)*+$CT$A1TB($OQ&$'7X15
$,CD1�$BE7Q $'($&BH$fQ$��18 $; $-5BH$fQ
$?��� $G-<( $+-7a $\Bamboo^ $O5 $W�Q
$; $d-.& $I7*V $-�24Q $CT$v.C* $A&> $d;C78
$M1D${;%$G-<24D$'.B51�$M1D$)5BR�$'8$�28+
$,%1678$NC2<($,+C8$O.;%+&$�7D$;$Oz-5%+&>18
Lavilla}^ $ $ $)*+ $A-U5 ${%+Yz $dB<(1T

G\Pitogo$et$alG|$2000

$Bamboo$C7z%&$,BE7Q$}�$W`H
Gsyndrome

HHNV  5&78(9
$'5Bz $; $A&B8 $_;C.;;%1a $9,%1678 $WQ1�
$:16T $G-D&$fQ $%+CZ $C7��T $)�T $+% $d;&B5BQ
$�F18 $9d+B/ $9,;%s $)4a $'SXCQ $,1DBE7Q
$_;C.;$G-5C7z$fQ$%+CZ$_;C.;$=.+$C7��T$)�T
$9x`H $ORS@ $; $OQ+-Z $M1D$)64Z $9:%-7a+
$M1D$:+-5+ $9O3�� $M1D$ACz $; $O3�� $j1<�
$91D&1<z$9ISZ$?���$9-<36D$)c18$9>145B@
$)�T$+%$BE7Q$)7*BT16D$;$=7.1a$]c$OX+B5
$j1e2F+ $; $>;C`5 $��18 $; $-D&$fQ $%+CZ $C7��T
$_;C.;$=.+$%B�X$G&BH$fQ$�-D$M1D$)c18
$I3*$;$A-H$NB`7TB($M1D$NBS*$oCQ$��18
$'($-<36D$M1D$)c18$;$O5B@$M1D$)c18$&1g.+
$+%$oCQ$).1e5$%&$;$O�73�$C7u$x47FB812Q

G&BH$fQ$&%+&$N135&$'8
$x�<Q15$,1<H$_;C.;$=.+$'8$A&BFV$MBE7Q
$jV $kl* $'8 $:+%V $%1748 $M1D$)(CX $9&%+&

$; $-5BH$fQ $h7�� $1DBE7Q $G-<<($fQ $+-7a
$)*&$>+ $+�u$)c1.%&$,+C8 $+% $&B@$,1e2H+
$kl*$1T$1D$dV$:+%V$?1(CX$'*;Ca$G-<D&$fQ
$1T$&BH$fQ$%+C`T$%1748$;$&C7z$fQ$?-H$jV
$G-5BH$fQ$hST$)�1*$ J}�$�C�$%&$'`<.+
$?%Bt $C7@�T $18 $1D$dV $%& $M>+-5+$)*Ba
$�23Q $,1DBE7Q $O6`H $?��� $G&C.�a$fQ
$W.162Q$?1Q$-7R*$,%1678$&1X$'SXCQ$%&
$W`H $OQCp $M1D$'`T $; $&BH$fQ $O8V $'8
$'8 $)*Ba $%& $&%> $'8 $W.1Q $M+$ABeZ $'`F $;
$$$$&BH$fQ$:C5$OS7@$NB`7TB($;$-.V$fQ$&B/;

G\Lavilla-Pitogo et al., 2000^

$–$!$W`H
$�F1815 $Penaeus$stylirostris $MBE7Q $} 
$+% $IHHNV $,%1678 $>+ $f.1D$'51U5 $'(
$9NB`7TB($%&$,%1678 $xq��$G-D&$fQ$d1U5
$G&BH$fQ$A-.&$x`H$kl*$,;%$�B�@$'8
$'($�BS8$>+$W3Z$'SXCQ$%&$L. vannamei$}J
$%&$�B�P8$IHHNV$,%1678$>+$f.1D$'51U5
$L. vannamei$}�$G&%+&$+%$:;C2*;%$'7X15
$%& $�B�@$'8 $+% $,%1678 $M1D$'51U5 $'(
G)*+ $A&+& $d1U5 $-<51Q $O5 $,1D $:;C2*;%

!"#$% &!'()*+ , (-.+ /012 3-45367 7 89+ !$: !;$).< =>;3<

 ;!#$*K7 L"2:"
 0(B ̂ )H_
 " ?/7$_
 ;D=> ?1A`
 " ?GaX b(%c
 ;?GaX 0(B E2F
 0(B !7$N7
 ;J(HN-`
 ;$%G)B ^.(+
 ;dA_ [eWX
 ?f7-N ;(B8(%F
 " T*:(K g.
 ^*&-4()B
 ^Y4 7# -Z*/
 #72_ 2*hi4
 jX(+ " $B8 R/
 b(kS@7 " J"2=N
 l$B 0(B ̂ .(+
]8-> R/

1. Infectious Hypodermal and Hematopoietic Necrosis
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$>+ $)*+ $:>s $,%1678 $rB7H $>+ $,C7zBS/ $,+C8
$Cz+ $9&B65 $A&1R2*+ $IHHNV $>+ $,%1� $=.-FBQ
$A-D1UQ$OH%;Ca$,1DBE7Q$=78$%&$,%1678$WQ1�
$&B815$�B`UQ$,1DBE7Q$01�.C*$)*+$:>s$&BH
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