
- -

., 
hfl1't-!'Vi6mih~6''YItJ')filVl Haliotis asinina LINNAEUS 1758 

The efficiency of the antimicrobial drugs against tropical abalone 

(Haliotis asinina LINNAEUS 1758) pathogenic bacteria (Vibrio spp.) 

, 
IV ""IJWW1!Il"ll'YI GRB OGGJ ~l§o b~ ol§o

u u - - ­

~'I1IJlfl''i':)fll~ b~dl§ob~OOGJGJoood GJl§oc;noOGJOG 00 GJc;nb~GJGJoood 

., 
Q..I ..:::::. Q.I Q..I 0 

IJtllU't-!1'l1tJ'YI~'Vtmf)~'YIH't-!1 



- -

<II <II , 

~I "'''' 3J.::t1 OJOJ~.::t.::t .::t°1 3J ",
U'l~tl'YI1i.fll'V'l'Ue~tI1VlnHJ(;l'lf'V'l 'Um'ltl1JtI~~'lfeH1Jrl'Yl~'ltl Vibrio spp. 'YI'Y11 'tHfWI 

hA1'U't'mmih~e1'Y1t1'lfuYl Ratiotis asinina LINNAEUS 1758 

The efficiency of the antimicrobial drugs against tropical abalone 

(Ratiotis asinina LINNAEUS 1758) pathogenic bacteria (Vibrio spp.) 

, 
OJ .::t 
Inurul~(;l'U'YI GRB OGG) &:~ b&: o~ 

u u ­

'l'l1tli A'l~m'l b&:d~b~ oOG)G)oood G)~GnooG)OG00 G)enb&:G)G)oood 

<II 
QJ~Q..I OJ 0 

Iltll1J'U1 '\ltl'YI 'l'V'ltl 1 fl'l'YIH'U 1 



n 

, " , 
'l1h!1,)m1tl'lil1~i\J'vru tl~ 11h! h! tl1~l')fJ'illfH~ h! tl~11h! h! -nl 11J 'illfli''U'lJ1'fl 1h~ ~lil 'l1J,h~:JJ1w

q q q q q .,.. 

"" ,
U~~ tl1~!~fJ'll1tlfJrih~tl1vltl (RU-Abalone) 'Vl fl'Vi lh!~fllh! lfJfll1:IJ{1'~ ~lfH!~~')~!~~ mJ~ fl~h!'Irl1tlfJ. .~ 

iI I " " " 

!ih~tl !~l11Ul~'\Jtl'l{1'm,jh! l')£J'Vli'l'l£Jl m'Vl Nthu~~f1u61')fJ 1'jflff~1111 m.hfJtllfJ~f11{1'~ {ff~1111
~ . 

flW~ff~1!!l'l'V1fJf11{1'~{ ~Wl~ 'l mw:lJ1111'Vl fJl~fJ'YJ fl'Vllh! ~fllU lfJfl 11:IJ {1'~ ~lfH!~ ~')hml1~tli h! 'j~1111'l 

fl1'j~1!'WU'llU1,r1:Yl!~'ilmil'l1U~lfJ~• 



'll 

OJ , 

U'YIfl~UJ~ 

" " ~fl1:I1'lh':di'VlTI f1l'Vl 'UtJ'l £J1~l'W ~ ~~'VllW nl 'J V'lJ V'l nl'J! 'i) ~t1JI~'lJ i \9I'UtJ'l!~tJ!! 'lJ fl Yi!1 £J Vibrio spp. 
I 3J I 'V I 
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" " 
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ABSTRACT 


Study on the efficiency of different antimicrobial agents against tropical abalone (Haliotis 

as in ina) pathogenic bacteria (Vibrio spp.). Bacteria were isolated from diseased abalone with shell 

length of 2.27±0.02 cm and body wet weight of 2. 77±0.06 g. These abalones showed the signs of tom 

soft tissue between foot muscle and shell, white patch on foot muscle and reduced ability to hold onto 

the substrate. Bacteria were isolated from hepatopancreas, gonad, hemolymph, foot muscle and soft 

tissue between foot muscle and shell and brought to determine the causes of disease and medicinal 

therapeutic. Bacterial strains were identified by commercial biochemical test kit (API 20E) as follow 

V jluvials, V. cholerae and V. vulnificus. 

Thirteen different antimicrobial agents were tested against these Vibrio spp. by agar disc 

diffusion method on Meuller Hilton Agar. All Vibrio spp. were 100% sensitive to chloramphenicol and 

nalidixic acid. There after doxycycline hydrochloride, furazolidone, norfloxacin, oxolinic acid, 

ciprofloxacm, enrofloxacin, oxytetracycline, tetracycline and sulfadimethoxine respectively. On 

contrast, erythromycin and novobiocin had lowest sensitivity against Vibrio spp. After that selected 

five different antimicrobial agents: oxytetracycline, sulfadimethoxine, enrofloxacin, tetracycline and 

oxolinic acid. This study was to determine antibacterial activity of five antimicrobial agents against all 

Vibrio spp. by using Broth Dilution Method. It found that oxolinic acid had highest inhibit to 

V. cholerae and V. jluvialis (MIC ~ 0.125, MBC ~ 16 ppm U~~ MIC ~ 0.125, MBC ~ 16 ppm 

respectively). Enrofloxacin had highest inhibit to V. vulnificus (MIC ~ 0.50, MBC ~ 32 ppm). On the 

other hand, sulfadimethoxine had lowest inhibit to all Vibrio spp. 

The bacterial suspension at median lethal dose (LDso) was injected to foot muscle of abalone. 

7 9
The LDso results of V. cholerae V. jluvialis and V. vulnificus were 1.04 x 10 , 1.87 X ]07 and 2.87 x 10

CFU/ml respectively. It showed that V. cholerae had highest virulence. The Tropical ablone were 

induced to vibriosis by V. cholerae. Then studied on five antimicrobial agents used for treatment of 

V. cholerae infection in abalone were oxytetracycline, sulfadimethoxine, enrofloxacm, tetracycline and 

oxolinic acid. After 24 hour of bacterial challenge, all abalone bathed in three different doses of each 

antimicrobial agent and reared along seven day. The results showed the effective dose of 

oxytetracycline, sulfadimethoxine, enrofloxacin, tetracycline and oxolinic acid were 50, 20, 5, 10 and 

I ppm respectively. The survival rates were 66.67±6.67%, 46.67±3.33%, 53.33±3.33%, 43.33±3.33% 

and 43.33±3.33% respectively 

Keywords: antimicrobial, bacteria, abalone, vibriosis, Vibrio spp. 
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~llJm U1:'I~ft'j1-:JfI11lJftUJ!ftI'JI11UfllflfJ~'jmU1:'I~ N,j'j~ fltl'lJf)1HU'W tlI'J1'1:JJlf) ~'I'W 'W 'VI1'1flill~ Nll1l'Jl1'llJ 
~ u . q" 'U 

'jJ I , iJ 

liJ 1 ~tll 'VI tIl~ tl I l1'iJ,j1:JJl ill N1:'I Nil ~U 1:'1 ~ B~ 'j 1 f)1 'j 'j tl~ I VllJ:JJl fl~ 'W U1:'1~ I tI'W til 'j ri -:Jt ft1lJ tIl'j111!flfJ~ 'j 

" 
UIPlI 'W 1111 ~1J'W U 1'111 lJ iu1:'1 ~otrtlJq! 1:'1 1'W f)1 'j I ~1'J119i'1'W ~ 1:'I9f'Yl (antimicrobial agent) 1'W f)1'j1jtl'l n'W 

I V. iJ'" i d Q ~ d od. ~ od..::1 'i ~ ~i d Gt _+1 .et
!11:'l~'jflEl1 'jfl'VItf)~111f1l'lfm!'lJfl'VIt'jtl Vibrio spp. 11'jtl'VI!'jtlf)11 'jf11'lJ'j tl95ft (vibriosis) t'W11tltlllJ1eJtl 

" . ~ 

1'\'l1'Jt!'WrJ-:JiJ llim fit!fl c)f -:J t11111 fltf)fJ~'j ml-A 11'J119i'1'W 111:'l9f'Yll,jl~tlci1'1lli tl f)l9i'v-:JU1:'l~mlJ 1~ ftlJ yJ-:J I 'W 'lfU ~ 
. 

q ~ 

" 
'J} 'J} ""'"I 'J} ci , "I 'J} ~ s ' 'J} "''''' 

fll1:JJt 1JlJ 'U 'W 111:'l ~ 'j~ I'J~ t11:'l1'V1 t'lf f) 811111 ~ fltl t mf)~ N1:'llCl tlmlJ:JJlVI'J1'1lJ111f1'11:'1 ~ll'Jt 11~'W 11-:J I'll 'j 
I I " gJ 

111 f)1'jffflfJ l111'1fU~ U1:'1 ~ fi 1fll1lJt,j'lJ otr'WI,h~~ l1ft1lJ1'j tl rJ'lJ rJ'I tIl'j 1111ty'Utl 'WlftlU 'lJf1l1t~ I'J Vibrio spp. I 'W 

·'1 J IIJ'J}.,9?t "I '" 'l'J} 'J} '" 1'J} 'I ci 0

11Vtlt1JleJtl !~ 95'111~llJ'WU'Wl'V11-:J t'Wfll'jt1:'ltlf) b'lftl 1m'W 11 
q 

1:'1 GJ1l'l m11:JJl~ftlJ IW~ !'WV'W1fl~f)ml1l1~'W1 
• v v 

fll1lJ ~1l1:'l ~ otr OJJ 1:'1 Vi 1~111f)fll'j ffflfJ1UlJ 1 I ~ttl'W'UtllJ 1:'I~'W ~1'W1 'W fl 1'j l-A 1ft1'j ftn~ 111 f) 1i 'j 'j lJ'lf1~lJ 1 
'U 'U 'U .". 

" 'lh~ 1'Jf)~1~hj f)1'j1jV'In'WU1:'l~i'f)El1 i 'jf11'lJ1iV9fft (vibriosis) 1'W 11tl tllill ~tll 'VII'JU 'VI'U f)1'j I ~1'J119i'1'1.J1l1:'l 
q q 

I Y I I v 

9f'Yll~ 1l1tl 'lhl'J I l1'11tltltiJ 1 ~tliJeJ~11f)1'j t111UJt~'lJ i ~Vi~ 'VI 'W IPltl hi'llt J;j ~ iJ eJ~ 'jl f)1'j 'j tl~9fl~ii ft.:l ~ 'U II J;j ~ 
u ~ 

1~'U fll'.it~lJ'j 1t1IMltJ;j~lJ1:'Iril1l1'ft1lJl'.im~WJ'W 11 ,jri~m~u'li'l.;r'U l~ Bmf-:J£l.:l 'lhl'JJ;j~ NJ;j m~'VI'lJIPlV 
" '" 

I V I Y Y 
'" "" • I ~ ~ 'J} '" '" ~ "'1 'J}IIJ 'J} 1 'J} 0 '" IIJ 'J} , 'I 'J}'" - t'Yltlfl'flEl1lJ1~ft'VI1H11'Yl'Utl'l1'J1~1'U11J;j'lf'Yl'VI.:l 5 'If'U~'VI 'If b~N1:'I 'Uf)1'jt1:'ltl'lf).:lf)m~lU1:'l~11195tl b~-:J11'J m!'If 

q q q 

" 
l'Uf)1'ji'flfJ1 hfll'lJ1itl9f1:Y (vibriosis) l'U11tltlt1:h~tll'V1l'J 



• • • 

2 

.d ?I 'I "I '1~ ~ d 1 '" '" 
- rVHHlJ'UU'U TYll\l ! 'U fll':i !~tl fl ! 'lHJ1m'U 'il~'lj"Vl !~HJff1lJ 1':itl'VI ':il'lJ'lf'U ~U~~'ll'UWI \9l~tl~ 'il'U ':i~~'lJfl11lJ• 

~ ~ d , ~ d 'I '" '" " 1 '" "'1 d 'I _+1 "I " Ii] Ii] ~ 
!'lllJ'll'U'VImm~fflJ'lltl\l£Jl\9l1'U~~'lfYl !'Ufll':i£J'lJ£J\I !':if11'lJ':i !tl9fff (vibriosis) !'U'11tlmlJleltl m£J!~ 

I IV V 

- !~iJ~mjl'~)\9l':ilfll':i':itl~'lliJ\I'11iJmil13iJ1 'VI£JYi1mJ1~1£J£Jl~1'U 'il~9fYl'11\1 5 'lfU~. 

" " 
fl1':i 1~£Jij 'il~ fl':itl'lJflqlJ ~ \I iJ1 fll':i'll iJ\I fll':i! fl~ 1 ':i fll'lJ~1 iJ 95ff1 'U '11 iJ £.I!il13iJ1 'VI £.I !!~ ~ lTI fl1':i1flfl 1 

jI I jJ jJ 'j/ I 

1 ~ £Jfll ':i 1 oM£Jl~l'U 'il~ 9fYl '1'1\1 5 'lfU ~Yi1 oM1~Vl~1 'U fll ':i!~ £.1\1 fl\l flm ~ 1U ~~ '1119fiJ 1 ~~1 £.11 'U ~'U Yi 1 ~ £J'il ~. . . 
111fll':i~flfl 11,r'VI ':il'lJ~\I'll'U l~u~:;:11~lJ1tlJ 'lliJ\I £J1~1'U 'il~9fYl~! '11m:;: fflJ !~iJ'l11lJ 110M! ~ 'U .,j'iJlJ~~'U Iij 1'U 1'U. '" .. 

"" , 
fll':i11 ':i:;: ~fl1'l1 oMff1':ifff)~ 'ill flfflJ 'U 1 Yl ':i 1 'VI £.I 1 'U fll ':i V'lJ V\I fll':i! 'il ~ ty'lltl\l !9ftl!! 'lJ flYi!~ £.I Vibrio spp. Yi niJ !':ifl 

'I ,:'1 "r Ii] Ii] ~ .d oj 'I ~ ~ d odd "" <I 
!'U '11 iJ m lJ 1 eliJ !'VI £.I !~ U~ ~!Yltl!11 'U fll ':i'VI ~ U'VI 'U fll ':i !'If£Jl\9l1 'U 'il ~ 'lfYl 'VIlJ Vl~ m:;: 'VI 'lJU ~:;: iJ'U \9l ':i1 £J\9liJlJ'U fl £.I. . 

V I V v 

~flfl 111 ':i:;: ff'VI TI illYl'lliJ\I £J1~1'U 'il ~ 9fYl'l'1\I 5 'lfU ~Yi 1oM1 ~Vl~1 'U fll ':i!~ £.1\1 fl\l flm~ 1!!~:;: '1119fiJ 1 ~~1£.I 

1'U~'U~ !~tl!~'U fl1':i~fllniJ iJ\I f)'U !!~:;: 1fl1:J1 hfll'lJn iJ95ff1 'U '11 iJ mil 1iiJ 1 'VI £.I 1 ~ £J'il~ 111 fll':i~fl1:J1111' 

'VI':il'lJ~\I'll'U l~!!~:;:11~mtlJ 'lliJ\I£J1~l'U 'il~9fYl~mm~fflJ !~ iJ'l1 1m1oM! ~'U .,j'tllJ ~ ~'U 'il1'U ffllJ 1':iml1fl11lJ ~ 
q 'U ".,g QJ 

, " 
~ 'I ~ ~ d 'I _~ '" '" 1 d '" "I '" '" 

!!~:;: 'lltllJ~'illflfll ':i !'lff.l1\9l1'U ~ ~'lfYl (antimicrobial agent) !'U fll':i lJtl\l fl'U U~:;: ':i fl1:J1 !':ifl 'VI!fl~ 'ill fll'lfiJ1'lJ':i 
iJ v v I I 

1iJ 1 'U'11iJmil13iJ 1 'VIm!'U m 1oM!~'U.,j'iJlJ~~'U1ij1'U!~tlYi'il:;:~fl1:J11~£J~iJ£JiJ~~tl1111~£JfllH'hffl':ifftl~'illfl'" .. 
fflJ'U 1 Yl':i 1 'VI £.11-1111 ':i ~ £Jfll'l1 oM1 'U fll':i 1flfl1!!~ :;:iJiJ\I tl'U 1 ':ifll'lJ n iJ95ff1 'U '11 iJ mih 3iJ 1 'VI m! 'VI 'U £J1~1'U 'il~ 9fYl. . " . 
IfI jJ d lr( fj} ",Id ..:::l Q.J ~ lfJ lfJ dd cf 9.J 'j) c! 

!~ !Yl tl 'il ~ !~! lJ ':i £J'lJ! 'VI £J'lJ '111 m:;: 'lJ 1'U fll ':i':i fl1:J1!! ~:;: 'If'U ~ 'll iJ\I fflJ 'U ! Yl ':i ! 'VI £.I'VIlJ q 'VI1ifl m £.I £.11m 'U ~ ~ 'lfYl 
", , 

'lfU~,:rWl 1J1'V1~!!'VI'U£J1~1'U ~~9fYlYi!~'UO''U \9l':il£J~tlfl'U !W:;:ffillYl!l1~~iJlJ 1~ !l~:;: !~tl!~'U flln..y -:)!ff~lJ 
o '" d <I ?I '" '" 'I ~_I 1 <I '" '" ~ ~ Ii] ~ 

fll':i'VI1!flfl\9l':i!! 'lJ'lJiJ'U 'VI':i £.I !!~ ~!lJ'U fll':i'lJ ':i'111 ':i 'il ~ fll ':i ! 'lflJ ':i:;: !£J'lf'U 'VI ':i Yl £.11 m1i':i':ilJ'lf1\9lU~:;:ff \I!!1~~iJlJ !~ 

iJ~l\1ff\lv'U!! ~ ~!~ 'U lJ\9l ':i~ iJ ~ \I !!1~~iJ lJ afl~1 £.I 1 ~ £.I 'il:;: 't.'J lfl11lJ iu ~:;: !'VIfl Ufl~ 1\1 "l 1J1 1oM1 'U fl1':i~fl1:J11~£.I 
I I I 3J 

!~ tl! ~ 'U rVi lJ 0'\9l ':i 1fll ':i ':i iJ ~!! ~:;:!~ 'U fll ':i ff ~1 \llJ ~ ri 1!filJ 1 'U flU Vl il \9l '11 iJ £J! il13 iJ 1 'VI £.I 111'111 ~ fll ':i !! 'Ii \I ~'U 

"'1 .J Ii]~
':i:;:~'lJ !~fll!~:;:Yl\lYll\9l'U!tl\l !~ 

v 'jI 'j) v v 

fll ':i ~fl1:J11~£Jfl1-:) ij 't.'J 11111 oM1 ~ '1'1\I 1'U!d 'lltl\ll'lf1 fll':i U ~:;: 1 'U fl1':i!~ £.1\1 '11 iJ m il13tl1 'VI £.I 1 'U ':i11!! 'lJ 'lJ 
'" , , 

t::!l Q.J ~ ~ QJ 

'lliJ\I small scale !!~:;: commercial scale 9f \I 'il:;: ff11J1':i tl ~ ~ iJ\9l ':ilflU\9l1 m!~:;:!YllJ Vl~ Vl~\9l 'ill fl iJ\9l ':i 1 fll':i ':i iJ~ 

" " , 
'lliJ \1'11 iJ mill 3iJ 1 'VI £.I 1~ 1 ~ £.111 fl ~!!~1'111 fl111ii fl1':i~~1 ':ifl 0'\9l ':i1 fll n iJ~\9l1 £J'lltl \1'11 iJ mill 3iJ 1 'VI £Jniiri l\911 
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.ct 4 II 
fll '1 'rIU'rill!11'Hl!fl'l11.J/i.nnnU'rIft (information) 'rIlfUJ1<tltl'l 

~ . 
'YIvtltihiv l'Y1tJ 'YIVtJl,j~'YI~1(l'YI~V'YIVtJrVtli uCl~1j';mniTqJmlllfl~ml1:dl abalone ~fH~h.J'YIvtJ 

tI 'f • 
'YI~tCl~lt~tl1 'YIVtltihiV-vlViUh.Jli'j';jlJ'lfl~yj11Clfl1h.h~mw 100 'lfU~ 1~lJUViim~'illt1v~yj1'tJmlJ 

I to' I jI 

'lfllJH~~l~"1 11.l lClf1~~U~t'UflfVlJ ltJ'illJil~t'UflvU~lJ (Temperate Zone) U~-vlijlJlJl~lJ~1j'~lnlJ 20 'lfU~ 
~ ~ ~ 

1j'UlJlflftVlJ'U'l~tmyuCl~l-Ml1Clll~tI~ 4-5 11 llJtlllJlh''YItl1j'jlt1~llJ11ViU'YIVlJtihiV 3 'lfijfl fiv 

d 
Haliotis asinina Linnaeus, 1758; H. ovina Gmelin, 1791 UCl~ H. varia Linnaeus, 1758 (mVi'YI 1) 

Cl'Vflt1"'V~flU'jltJ~llJ'UV~ m~1WJ1.r lJ-vl1W1lJ1UCl~tlVl1lJ ~Cliluu{f1 (2529) ~'~dn1'il'lfU~~U~l1Wlf11~ 
c;l , SId .:t1 .l ~,1, Q;' .:t1 ~ ~ .r::S .d

fJ!f1flUCl~!f11~ f1Cllt1tJ~ ViU'YIVmul~V 3 'lflJ~lJl'lflJf1lJ 'YIVtltulgV'lflJfl H. asinina lJ'UlJlflt'YIqJ'YI"lfltlJ 
~ . . 


~llJ1lJ 3 'lfUflUCldhy~ri1lJ'UV~l,jV-vll-Ml~lJm'YI1l1J1f1f1il'lflJ~lJ (lilUlJ'YI{ ii~'YI~'m1'j';jW UCl~1J1C)fl 
I I tI j,I 

llJ~ 1 ~fl, 2536) !lCl~l~lJ 'YIVtJ-vl !~lJ1jf1n1~tJUCl~~WllJlfllJ t lJ~llJf11'j 1~tJ.wlJ!llJyj~'YI1~~b1'Y1t11 f11'j 
~ ~ ~ 

'" .:t1... 't ,11'" '" "I '" I~I ~ iI Iii!Vil~UCl~lCltl~'YIVm1Jl gV ~fllJ ~l'jUf11'jCl'lJ UCl'~ lJ 'illf1mlJ1J'j~m1l~Ufl1J Vi. tl.2533 tulJ1IlJ1J1 U1I'UVl.JCl 
~ ~ 

f11'j LVi l~l~lJ~'YI vmiJlgm~~VilW'lf6iJ~1j,j'VtllJlf1 

I " I " 

mVi-vll 'YIVtJliJliV-vlVi'IJ'lJtJ'j~l'YItl''YItJyj~ 3 'lfU~ 

f1. H. asinina Linnaeus, 1758 'U. H. ovina Gmelin, 1791 t1. H. varia Linnaeus, 1758 

. .~ 

!tJi\Vf1t111Cl'~ft'~ 12 tC}flJ~llJ1I'j UCl~1j.u'VlJCl t lJt~V~f11'j l~tJ~ f11'jnlJ m'YI1'j UCl~f11'j1'il~flll~'IJ lfl1J1f1-vlCl'~
• v~ ~ VH q 


QI Q.I 4E9. .d ~ ..::t 


VlJflU'jV~Cl~lJlt1V H. ovina (Jarayabhand, et al., 1995) C)f~'YIVtJ'lflJ~ H. Ovina !!Cl~ H. varia 'il~lJ'UlJlf1 

l~f1f111 1~tJ1jt111lJtI11~~"l~tJ'j~mw 7 lC}flJ~llJ1I'j U~'UlJl~~Vi'IJ 1~tI..tl1tJ1jt111lJtll1tJ'j~1J1W 6 

I 
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'Vl~lr;'1B\.j1Pl111'l-H!r;'1~~'1rill1mJ u~lliih1vHuf11':i'WlJ H. varia ~~'1ri111'VlVU~eHh'l11Pl (Jarayabhand, et 
SI 

al., 1995) 1)lnf11':i~mJ1\9l11HtlfHn':i'lHl'l1't..j'Vl'l-11 tl~~'U (2528) 'WlJ11'1itlmih~tltOlPltl~"u 

Phylum Mollusca 

Class Gastropoda 

Subclass Prosobranchia 

Order Archaeogastropoda 

Family Haliotidae 

Genus Haliotis 

SI SI 

'litlvrih ~tlij~ml tll~ fftll j l'l-HtJ iitl nulJ'U ~tJtJ11~ VtllPll~ V ~nEl tll~fl~1V'i)1'U~ ijtrl;V1l'li':JJ 
SI SI 

U1\9llr;'1'1i ~ tltl IPl 'I mh lli ij r-hil IPll tJ ii tl n \9l1:JJ 'U tllJ I tJ ii tl n ij t 'Ii 1V 11"1 'lftl 'I I~ n"l I~ v'! I~ 'UU fl1V 11\9l1:JJ 'U tllJ 
, SI 

ItJiitln~TucU'lV1 tJ1)'UO'l'UtllJtJln 1 IPlV~l'U1'U ':i'lilVh 1)~U\9l n~1'1 fl'U 1 tJ\9l1:JJ'lfW IPl llitll1'UI1) ~WI~lJ 1\9l.u'U ':i 
... u ... 

" <;I " <;I I 

l11V1 uU 1)~If1IPl.u'U, 'lili1IPlV':il11V 1 'il1~:JJ 'il~ fI nil IPl 'illn~1'U 1'U 'litl mih ~Clij n~l:JJI'W tlt.y{1Yiii'U'U 11Pl 1l1 ruu r;'1~
... ... u 

Is] 'I ~ '"SI 

-::'111'1 I'll 1Pl\9lr;'1tllPl'Vl'llJ (Singhagraiwan, 1989; Poomthong, et al., 1997) 
SI SI 

'litlmih~m~'Uff\9l1f1'U~'I1 (Herbivore) tltln'lilf1'Um'lil':i1'U!1mnm'l;{'U (nocturnal) l1tlmih~Cl 

lvriCl'U'il~f1'UllPltl~\9lCl:JJlf11~~1Pl (sessile diatom) ~1'W1n Nitzchia sp. Ur;'1~ Navicula sp. (liTW'U'Vl':i iY'Il1~ 
, SI 

lm1':i':itll Ur;'1~:JJlG)f11 'U~ ilPlB, 2536) llitl i\9l.u'U'il~f1'U'ff1'1i11V'Vl~Ir;'1'U'U11Pl 1l1W~1'W1n'ffl'\i:hvirulPl'l 
u 

" I 91 " 

'ff1l1 ~1Vtrl; V1U r;'1 ~ trU1\9l1r;'1 'ff1l111 V-n 11 £J:JJU1:JJl11!i V'Il1 tlmill ~tl 1 ~Uf1'ff1'1i11Vr.I:JJ 'U 1'1 (Graci/aria sp.) 
, ,,~ I t::::). 

'ff1l1':i1V1'U'Ii':itl'ff1'1i':i1V'Ii'U1:JJ (Acanthophora sp.) !!r;'1~ Laurencia sp. (~'Wf( 'Vltl'l':itllPl Ur;'1~fltu~, 2545) 
, SI 

Ur;'1~1'U'lf1'1-n'U1IPlUflr;'1'Um'lil':ili':i':i:JJ'I11~ RV'l'ff1:JJ1':ifl 1~m'lil':iri1!1'ilttJl1!iv'IU'Vl'U 1~ 
'j/ )I I , tJ 

l1 tltJIill ~tl 1 'Vl £JI~'U ff\9l1u1YiijfJtll r11'Vl1'1!ft'':iEl ~ f11) I~ 'U Yi 11 V:JJlJnflfl fl'U eHh'lU'W1'1im£J11'1 1 'U 

tJ':i~1 'Vlf(Ur;'1 ~~ HtJ':i~ 1'Vlf( 'ff1:JJl':i flU11 tI iitl n:JJl 1 ~'11'U ffr;'1tJ,:r\9l fI m':i:JJ 1 ~ I~Cl'l1)1n~l'U1'U 'U tl'l I tI ilClf)!~'U 
II " I iJ , 

:JJ n 1IPl vtOIPll ~11'1i tl V!'U 1~tl 111 'U -ff\9l1u1Yi ij:JJ r;'1 r11 'ff -:J II r;'1 ~ ij ':i 'ff'l11 ~~ r.I r;'1 r.I ii \9l 'U tl '1l1 tl til ill ~tl -n l.u 1 ff 
q 'U 'U qJ 

" • tI I tI 

\9lmlPl h nll~I~:JJl1'U:JJl u 1 nf11':i tOlJ'il1nlin:JJ'lf1~ llitlfl11lJI'itl-:J f1l':i'li tltJIill ~tl1'U \9l r;'111Pl i r;'1 f)!Vl:JJ:JJl n.u'U u'U 

" SI "vh11111 tlmiJ 1 ~tl'il1 n li':i':i :JJ'lf1~ij lli Itl V'I'Wtl~ tlfl11:JJl'itl-:J nn ~'11 ~ijf11':i -wVlJ'U 1f11':i I'W 1~11!i V-:Jl1 tltJIiJ 1 ~tl 
SI 

, 'UI:Jf'lmtlh6.u'U 
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~ ~. 
1 jflU~~!~m!UflVi!~ tJVil'lu hmtJmih ~tJhw 

3J " JI , I JI , "iJ j.I 

f11j l~ tI\l'Vi tJmil1 ~tJu ff \lVi ~!~ tJ\l~tJ\lrhU\lnYlJtJ~m~tJ\lfl11lJ~~tJ1~-n'\l'UtJ\l1l1u~~um~ tJ\l 'Vi 1flij 
" 

'U 

~ . 
f11j l~tJ\ltJ~l\l'Yi'W lull 'WIfh.J 1 tJ u~1JJij f11jj~1J1t11l1Vi~'Vi ~tJ lJJijf11jVJ1fl11lJff~ tJ l~tJ ~lrl'WtJj~ ~1 O'j)~VJ 1 

" 
'U . 

, 11'!fl~l~tJUUflVi!~ tI' 'W LitJ1 JI VJ1'11'1tJilml'YltJtlilltl' 'W fl~tJ'WIl~~lrl1f)U flj~!l'l1~ U1lJU~\lU~~\Pl1t1' 'W Viff~• . " " cJ1\l'j)~!1l'WlJlfl i 'W'l11\ltllf11fl'rtJ'WlJlfl~ l~mllm~''W'l11\ll~tJ'WllJlntl'W i 'W j~'Vi11\l f11j!~tJ\l'Vitlmil1 ~tJ''W 
" . 

Litlfl tJ'W fl ~\Pl 'Vi ~ tl il\l 1 vhu tl {l'lU 11 ij fllj \Pl1 til rl'W j ~ tJ~ U 1\lfl f \l G\l f)U \Pl1 tI tI flU tJ 'Vi tJ tlVi \Pl1 tJ'j) ~ ijti'flfH1J ~ 
I I I I j.I 

rltJ\lU1lJ lrl1liI tl tJlt ~~!tJ iltJ flU\Pl fl H llj tJ1l1 'Vi tJ tlVim tJ 1 tJ m 1 'j) fftJ U Vi ffm 'lJ'W i.ijtlff'Uill l'l ff\Pl11l1 flj lJ. . 
, SI I :iI 

tJj~lJ\l l'lU11 lrl'W hflYhfl~'il1 m.JftJ hfl''W fl~lJ Vibrio spp. iJmfl~''W fljWVil~tI\l'Vitltl'Vi'W1!lU'WIfl'W hJ 
iJ 'jJ I <jI I 'V 

U~~ ci1t1l'Vl1l1 lJ11JJ~l'ltJ'Vi~tJyt'W LitJVi!~tI\lfffltJjfl 'Vi1flijf)1j.ij~fl1jLitlVi~Off1lJ1jm~ tl\l f)'W 1 jfll 'Vi ri 1U1 JI 
I 11 t I 

.c:I.:::l I ct ~ CJJ I .d. .:s3JlI]l ",'1"=' " i 'WfljtIJ'Vll'lU11'VitJtllJtJ1flljlUtJ\l\9l'W !'If'W !fl~tl'W'Vl'lf1 !lJ'Vi~UUff\l 'VltJ\lU1lJ 'Vij1J!WfltltJf)U~~ fftl1 

Neomycin ~1lJf)U Streptomycin tl~l\l~~ 5 ppm. Il'l1Hfl~\ll'WO'j)~'Yilti fljW!fl\Pl''WLitl'm1i'Vi~mrl'W 
'" d i " : .J I , ..:tI .d. I .& Q.J I QJ'jJ 'jJ.::). QI 

'Vimtl\9l1f) 'Vi~\Pl'W1~\lflj\jUtJ!l~~ 'lftI1l'Yi~tl\l'Vijtl Acriflavin 0.25 ppm. U'lfm\l1'Wu~~1'lf\9l~\9ltJfl'W 3 1'W 

Off11J1jOlltl\lf)'Wfl1j\9l1t1t1flUtJ lJ1 (f)lJtJ'W1'Vl fffl'WliU\9lV, 2544)• 
mh\l hO\Pl1lJ G\lU~11'il~ijfl11lJl'ltl1t11lJ' 'W fllj.ij~fl1j~ \l~ 1\l~' l1'~~tl\Pll!~1 ll~ lj101JJffl1J1jO 

VJ1' 11'ffilll'lll1\Pl~tllJ~1\l"lmljtJ'Wf)U~illl'l\Pl1lJlijjlJ'lf1~'il~ \l~ ~'VitltltJ1fttltl~ ~\lntl'11'lfl~1Jty'Vi1~1\l~ 

!'l1'W ~ f)'Vitltll'il~rul~U 1\9l~1 'Vi tlt/\9l1t1ll'l jl~fl11lJlfl~tI\Pl 1l~~lfl\Pl hfl~l\l~ ~\lVJl'l1'lfl\Plfl11lJl fftl'Yil tI' 'W f11j
'U u 

" ~" 
!l'll~l~tI\l hfl'UtJ\l'VitJmil1~mfl\Pl'j)lfll~tl l'Jfl'Vimtl'lfU\Pll'l1'W l1f~ uUflVil~t/ j11tJj 1\9191'1 \9l~tJ\Pl'j)'W 

. " 
'l.h ff\9l ill tI'W tJ fl ~1l'l1 f)tJ~\l'ml~~ 'Vi'W tl'W til fllj'Utl\l hfl Vil'lU U tJ tI~ '1 'W j~UUfllj l~ t/\l 1 Jlun tIlfl1jrltJ\l 

'lJ 1lJ til f11j lrllltltJtI tIlfllj ltJ il tl fl Hfl~ tl'Wllm:: til f11j\'l1!fl~ \l\9l1t1 (fflj1'W fljlJ 1'Vl till 'lJUW11'lf'W<I) lrilJ 26, . . 

JI:iI 'j/ iI 

'j) 1flH~\l1'W i.ijtI'U tJ\l Moriarty (1997) 'I!'W l'lU 11 l~m!U flVi l~ tI~' l1J1 jOl'lU1 JI-n'\l' 'W 1l1'Vl ~ l~'il1 flUtl 
" V I " 11 I JI I 

~m.h 1l1Vi'1~!~tI\l'Vitltllff~jtl\lyt'WUtl ~J1'ViljVii~l~tI\l'VitJtlll~ ~ !l~f)j~-n'\l'j)lfl\'l1'VitJtI (whole body) 
"sJ" I <JI JI I 

l~mlU fl Vi l~ tlVil'lUU 'j) ~ ij-n'\ltJj ~ 1tJ'lft.!ll~ ~ 1 'Vl'hl' 'W fl1j l~t/\l 1 \Pl tIl.JfmlUflVi l~ tlVi rl1 flru 1 ~ til lll'll ~ Vibrio 
u 

spp. ~~lrl'WI4mlUflVil~tI~lll~'W' 'j) ll'lj1~lll'W ff1ml9J'Vid\l~ntl1l1'lfl\Pl hfllJ1''W ff\9l11JJijf)j~~f)ff'W'Viti'\l 
I JI JI v 

Vi!~tI\l''W1l1f)~tltlll~~U1!~lJ (Roch, 1999) l~tI Ripabelli bblil::mu.:: (1999) l'lU11 Vibrio spp. 'j):: 

ntli11'lfl\Pl hfliu~ltJ9f~ (vibriosis) ''W'VitJtllllJ~\l~ (Mytilus galloprovincialis) ri1'W Cheng Il~~ Chen 

" 
(2004) l'lU11 V parahaemolyticus ntJ 'l1'lfl~ hfl ''Wmltllih~tl Taiwan abalone (Haliotis diversicolour 

" 
supertexta) lGJf'Wl~tl1f)Ufl1jfffl'hl1'Utl\l Cai bblil::flru:: (2006) l'lU11 V alginolyticus 'I!'Wntli11'lfl\Pl hfl''W 

'VitJtI'Vi~lt/'lfU~ lGJf'W Taiwan abalone (H. diversicolour supertexta), Carpet shell clam (Ruditapes 

decussates) (Gomez-Leon, et al., 2005) ll~~ Catarina Scallop (Argopecten ventricosus) (Sainz, et al., 

1998) 
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'jI 'J} 'J} I 

tHnU'W1,rm:r~fl1VHfWJ1l1~~ mlJ'th~lJ-1 (2550) 1~;11f)l'jffmJl hfl~~!~~UiJfI~!~vi'W~1'l11l1~ 

., ", 


limflUihv !'If'W lhlli1~ fliJ iJ~l~i1~u~~'I1~mih~~ l-vW ~l'Wl'W 69 'jlV 'VliJ':h !~~UiJfI~!~V~ 


'i!li"" '1 d 1I]!Ii ''1 & "" ,J
fl~ 'Vilfl~ !'jflmfl'Vl~~ !~Ufl !'jfl Aeromonad Septicaemia 9f~!fl~ulfl!'If~ Aeromonas hydrophila. 

, .,
a ,.. ~ ~ .et 

A. sobria 'j~-1~~lJ1f1~ !'jfl Streptococcosis 9f-1!fl~~lfll'lf~ Streptococcus agalactiae U~~ Aerococus 
, ., 

Q.J Q..I .et ')" .:::g ~ .ct 
viidans U~~~'W~iJ~llJfI~ ! 'jfl vibriosis 9f~!fl~~lfll'lf~ V. alginolyticus. V. parahaemolyticus U~~ 

., .,., 
!lJ1i h'Vl~lJ 'VliJ ';h !~~ijfl11lJ l11'i~V1~1'W~~9f'Vl 11-1 2 'lfi1~{j. 

I 'J} I 'J} 

~lm1t1-11'Wfl1'j'Vl~~~~~~-11T'W'Vl~fl1 i'WcM~ (2543) 'VliJ ':h !~m!iJfI~!~V~'VliJi'W'I1~mih~mJ~v 

'J} ".. I t 

!Ii 0i j1ot!! Clei ~ I d 3J Q/ 

'YW-1iJ1lJ'Wl 'W'I1~mlJ1~~ 9f-1lJ'I1mv'If'W~ !'If'W V. cholerae U~~ V. vulniflcus 9f-1~~~f1~~~fliJW'Wfl 
'J} • g.I I I V i.I 

1 ~ fl W U ~ ~ fI W~ (2550) 'VliJ ';h !~~U iJfI ~!~ V~ 'Vl iJ i 'W '11 ~ til ih ~~~li ~ 1fl1'j ihV~!~ V~ i 'W 'j~iJiJlh 
'" & ~"I '" '" 1I]!Ii ,

'I1~'WnV'WUiJiJfl-1lJ~lJ'I1mV'If'W~ !~!!fl V. alginolyticus. V. harveyi. V. parahaemolyticus. V. vulnificus. 

V. anguillarum I !!~~ II, Klebsilla pneumoniae. K. oxytoca, A. hydrophila. Pseudomonas paucimobilis 

!!~~ Escherichia coli 

'1 '" <!!" '" "''1
! 'jfll'l~!'If~1iJ'j ! ~ (Vibriosis) 

'J} I I 'J} 'J} 

1 'jfl~~!~~1iJn~'VliJ 1~1111 ~flU~~!iJ'WtlW'l11~hriwmh~'I1u-1'U~-1fl1'j!~v~ti'-1 !n~u1fll~~ 
u u • 

"" "''1 ' ~ !Ii & ~ "'''' 
1iJ'j !~ (Vibrio) !'If'W V. parahaemolyticus. V. harveyi, V. vulniflcus !lJ'WI'l'W 9f~!1J'W!!iJfI'YU'jVUmlJ~iJ 

" " ~h'Wimy~iJ~l'H!Y]~ ~~-1fl1'j!fli1~ i 'W fl1'j!~~t11!~iJ II'l (>1 0 ppt = >1%) ~~!~Vfl'",h "halophilic" !~~{j'VliJ 
1J)~~\t]: 'jJ1 'jJdd d ~~~ dCid' ~ ~ 
!~'Vl1 !iJi 'W'W l'Yl~!~ UlJUI'l i'W fl-1'VlU'U-1U'j -1fl~lm'jt1'VliJ!'If~llJ'j1~'I1mv~iJ'If~i'Wm-1!~'Wm'\1l'j'U~-1 fl-1. . 

lq 9J ~ ~ ~'l do.Q ~ 'jJ d, \rJ 'jJ I " " " 
!~ !!~~!'If~liJ'j !~'W!fl~f)l'j~flV11'l1'Wu~'If'Vl !~-11Vmfl. 

" " " ~fllltu~mfln 'VliJ!ij~I'l1V' 'W!~iJ,jllI'lU'Vl'W!f1~ vmn~u1flfl1'j~~!~~1iJ~1 ~ !~~1iJ~1~'I1mv 
" " ~il9frl'!iJ 'WI~~~ i1 'W 'Vl~ 61 'W 'Vl1-1!~ 'W m'l1 n 'U~-1 ti'-1 iJ fl~ ~ -1 fI1~ '11 fl u ~~H~mj1~ ~ ~1'W 'Vl1-1 m-1!~ 'W ~1'111 'j. . 

!iJ'W~h'Wim·ti !4~iftl~ hfll~i'Wti'-1'Vlm~v~i.ml'il'1i~u(i-1ti'-111'l!~lJ1v mu'VliJ hflifl~i'W h-1!'Vl1~Ylflu q q q 

J d ~ d J .di 'jJ Q.J ~ Y 0 ~ I ~,:
!'If~Vlu!llu~lml'll~vl'l'j-1'U~-1 hfl'l1'jmll'WI'lf~'Q1V 1~fl1~ 9f-1I'l~-1V1fW~-11UlJU1~'W !'lfU fl1'jI'l~!'If~. 

" 11~~ 'I1~~f111lJ!f1~V~ !~~1iJn~Vlu;11,,r!n~ hflm-1!~UVl'l11'j hfll'lllJ'j~iJiJ (systemic infection) 

'11~~ hfl1J~nW!iJi1~fl~-1 ~-1~l~!!~~-1mfl1'jl'il-1'l f)U !'lfU VI'l'jlfl1'jl'llV~-1 fl1'jnUVl'\1l~~~~-1 ~-1!fl~ 
II] !Ii !Ii II] '''' !Ii '1 "'''' d i!li, "'''' '" 
!~~lflfl-1 !lJlJ~u~n~!!~~~~flmliJ'lfl~~ mfl1~U~~~~V !~f1'VlN~~'VlVl1il'VlVl'VlV1~ 'If 'Wfl1~l'Wu'QV. . . 
" " ,

!U~-1~U l~!!tl ~llJi1lJ.w (hemolymph) 'I1~mi1~~U~-11'11~1 !!iJfI~!~v1u~llJi1lJ.w'l1~~!ijm~~l'il-1'l !!~'W 
" ,

mliJ!!iJfI~!!~V (bacterial plaques) iJ'Wfh~!fl~ ~~~11'W~~'u!ijm~~ (melanized hemocytic nodules) li 

!!'tJfI~!~VI'l~-1flm-11'W~~ l'Ul1u1'WwiJiJ11I'lU'VlU!f1~V'ff~1 U~~/'I1~~ melanized tubules fl1~!~~-1U~-1 
'U 

I 
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<v'JI. '1'1'" ",,,,,,,,,,,,,,,,.1 -1': 
'tl~~\OI1fJ~ (lummescence) f111'ViU &fl &Cl'U'tl~~UUfl'Ylt1tJ'YllJfft'tltJ1'tl'Uu'Um'l111tCltJ~t'lf~ Thiosulfate 

Citrate Bile Sucrose Agar (TCBS) 

, " " 
fll'ViVi 2 mf111ti1~\OIltJl'Ut~'l.hh l\01U'Vi'Utfl1tJfftfi~'illflf111~~H<i1~1Un~ (Vibriosis) 

" 1~fJ hfl'Yll~'ilCl'VitJli1'YltJ1'V'h1~tWflf111~~t;f~1Un~ '~trJ'U 3 UUU 1~ttfi•" , 
1) l1fl~~t';~1unmntJ'U~fl 'ViUfl~lJUUflVit1tJViih~tflCl~1'U1'UlJlfl 

" , 
2) hfl~~t;f~1U~1~1'U'Yl1~t~'Um'l111 'ViUfl~lJuuflVit1tJVifl1~tflClflltJl'U (internal cuticle) ti'U U~t1W 

'\Jlfl 'I1Cl~~m'l111 m:::t'Vil:::m'l111 f111Cl~fl'l1Cl~'tl~~tG)fCl~tg~Ut~'\J'\Jl1\01u'Vi'Utfl1tJffttCl:::ih1ffffTU flCl1~ 
QJ ~ Q.I ~ ~ dd G'd.,.- 11) fI ~ 4 ..:::i ~ 

f111~mffU'If'U~ hemocytic inflammation (f111~mffU'If'U~'I1'U~'YllJtG)fClCl~ &lJ &G)f\Oltt'YlmmlJt'U~W~'Yltfl~ 

QJ Q.I ~ ~.c::s.cS o.dt 9J" rI Q.I .d 
fl11~mffU) tlCl::: melanization (fl11~mffU'If'U~'I1'U~ lJff~ltlJ~\OI11'il~1tJflCl~~~Cl'Ylnff'U) ~~fll'Vi'Yl 2 

" " 
3) hfl~~t';~1Un~\OIllJ1:::UU (systemic infection) 'ViU septicemia hemocytic nodules fl~llJti1~H~ 

" (muscle atrophy) '11~~ septic hepatopancreatic necrosis fl11~m~~1Unm~'Ufflm~'tl~~hfllJ1fllJ1tJ 

t'lf'U hatchery vibriosis, sea gull syndrome, septic hepatopancreatic necrosis (SHPN), luminescent 
.:::::.. Q,I 0' d. 

vibriosis, swollen hidgut syndrome, shell disease, appendage necrosis (rot), splinters ('Yl'U1\01'U ff1 

~111W," 2551) 

. " 
f)1l'lTU 'ilCl;h'lnUfl11i1~~n'U ~f)'hll1lfl-ff\9r1t'h 

" .. , 

hflff,",{Ul 'I11J11'Ji1~ mfl1lt~uibtJ'I1~flf)~1~tfi~mf111~~'\Jfl~'tl~~ti1mti~ ~1tJ1::: fhl~1'\JiN 
'" 

http:mf111ti1~\OIltJl'Ut~'l.hh
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,., I I lJ 

~'lflciTH)1'il!n~~'UrVi tJ~i1~~ tJ~nm"'rw~'I1~tl\91(;ltl~nm 1 ~fl-ff\911'Wl ffllJ Utl~l!!'U ntltlnl;]!~'U 2 ncilJ 
q 

I ~ I V 

1. hfl.yi!n~1l1nf11':J~~!~tl (infectious disease) !~'UnUln~ hfll1Jjfflm\?!'I1~n1l1f1!~tl~(;l;Yl\.i1~"l l'l1'U 
~ ,Ii 

mJf1'Yi!~tJ 11fff ihi1\91 l~tJ~l !~'U~'U <p)1tJ£h~ hfl'Yilfi~1l1nf11':J~~I~tl 19f'U Actinetobacter disease, 

Bacterial kidney disease, Columnaris l~lJ~'U 
I tJ .,., 

2. hflVihll;]lfi~1l1nf11~~~I~tJ (non-infectious disease) !~'Uf11~lfi~ hfl'Yillil¢l'Jj(;l'lm\91'11~nm1l1m~tJ
" , 

q 

, 
~(;l;Yl u~iJfflm\?!'illnfffl11~ln~~tllJ llimm~fflJ !'If'U fJWfl1Yl'Wl!~tJlJhnlJ f11~,y~f11~'Yi lli~ tIl'\11':J 

llil;]fJwmYl!!(;l~ f11~ 1;]f1JtIl'l11~ lli IV; tJ~Yltl !~'U~'U f11':Jln~ hfl 'l 'U ~nldw~ifiTnl11 'l11-ff\911JliJmllJ 
I • , y 

~tl'Ul!tl!!(;l~tIlllmiJtJ1'Wl'l11!n~ l~fll'U~mJw~'Yi 1 1;] <p)1tJ£h~ hfl'Yilli'1;]lfi~1l1nf11':J~~!~tl 19f'U 

.Q Q.I d ~0': 
Bubble disease, Blue disease f11~!n~m~~nfl~~tl'l'Uff\911'Ul rU'U\91'U 

'" 

"li 

fll~ln~fl11lJ'Utl~CJ1\911lJYl~~~1'lfiJt)jtlJ~CJ1 Yl.fl 2522 'Utl~lh~I'Vlfl'l'VltJ 'l~mllJ'I1mtJl1~~iJ 

1) 1\91Q~~tl~f1J11'ml1~1~f~lJ'U\91~i.J~~f11fl' 

2) l\91tJ~~~'I1mmY1'\1f1J'l'UnUllml~"r lhiJ~ 1J':J~!'Vll fmJ1'11~tl1JtJ~n'Uhfl 'I1~tlfl11lJl~1J'lhtJ'UtJ~ 
tI ..:!:t Q.I <I 

lJ t.p,lCJ'I1 'j tl ff \911 

3) l\91tl~!~'UliHY'lf lfliJilWcvl'11~tl!Jl-ff'lfilWcv1~~-dll~ll~i.J 
q '" 

4) l\91tJ~*'I1mtJ-d1'\1f1Jl~ln~IN(;l!!f1~'UmYl 1m~ff~N'l1~ tl f11~ m~l11'l1l!l~'l~ '1 'lJtl~~ l~ f11tJlJ'4 EJ6 

'I1~tJ -ff\9111l1n41 1~ 1n~fl11lJeU'N~'U ffllJ1 ~ tl ff~ i.Jfl11mwl tJ'U tl~ tJll;] fitl ffl~ !fliJ 'YJ n'lflJ~ tJf1!1'U tIl'\11~ 
.J191'l 0 _~ '" "I", ",a'
C]f~ 'If 'U nWlJ U ~1J tl~ n'U '11 ~tlmldlff'UfI1Yl'Utl~fl'U!!(;l~ ff\911 

q q 

, Ii 

tJl'Yi'l ~'l 'U nulltl~ n'U fnEJ 1 h fl-ff\911'Wl ffllJU tll!1i ~tltl n'1;]1~ 'U n~lJ 'lm1J '1 \911lJ~nldW~ 
" tJ~tli.J~~ ntJ1J'UtJ'l f11'j lNil\91 CJ1 ~'liJ 

1) tJll91'l'U~(;l;Yl (Antimicrobial drugs) 'I1lJ1tJ~'l ffl'ji.J~~ntl1JlfliJ~1;]1l1n1i'j~lJ'lfl~ht~tl1l1nf11'j 
, Ii, 

Q.I 0' d do ~ ~ 0 ~ ~ ~ '1 gJ I ",.1 ~ ~I Q..I 

ft;jlml~'I1 C]f'llJlN(;l\91tl\9l1'U'I1'jtl'VllmtJ!'lftl~(;l'lfYltllJ '1 ~!!n CllC]f(;ll"ll penicillin G 11l'U\91'U 

, " ... 1.Q.::::l ~ ... I dc:t'191 ~.::::1 .Q I 

2) tJllJ?J'lf1'U~ (Antibiotics) 'I1lJ1Cltl'l ftl~lJ'J~ntJ1J!fllJ'Vl ~1l1f1!'lftl~(;l'lfYl1J1'l'lflJ~ !'If'U bacteria, fungi 
I gJ i.I I I • 

~ .dj..:::t Q.I Q.I ~ 0 di d ~ ~ 9J 9J 0 II] gJ I9 lIi 
'I1~tl actinomycete C]f'llJlN(;lCl1JCl'l'l1'jtl'Vll(;lltJl'lftJ~(;l'lf'WtJ'U"l !lJtl ~'lf 'U'U'Ul~fl11lJ!'UlJ'U'U~1 l~!!fl 

:II 91 ~ "I _ I "'''' "':II 91 '" 91
penicillin G, tetracycline !lJ'U\91'U lJ'Ufltl tJllJ?J'lf1'U~'il~!lJ'UtJl\911'U~(;l'lfYl~1Cl 

jJ d ~ Q../ 0' d 9J d dd I 

3) Vl\911'U~(;l'lf'Wf);jft\l!ml~'I1 (Semi-synthetic antimicrobial drugs) 'I1lJ1Vtl'l Vl\9l1'U~(;l'lfYl'VllJ1J1\lft1'U 
i.I • I I 

'Utl~ llJ!(;l n(;l IWf) '1;] 'ill f1! ~tlll (;l;Yl 'lflJ ~ 'l~ 'lflJ ~'I1i! \l !!(;l~ "h'Ul1m iitl'Utl'lilJ!(;l n(;l'Yi l;]'lJl f) f11~ -ff'lIm 1~ 11 
q q q 

'Vll'l!fliJ l;]Uf1 ampicillin !~lJ~'U 
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I 

. " 
1) f)15:ij~~l!!'Wf)\9l1lJq'l'l~~Ut9ftl~~'i'V'l (Classification on antibacterial action) ~llJl'HW,j.:J1'f1' 2 fl~lJ 

" " " 
I'ITIJclf)'!:j ru~ fl15iJ I"H'l1'11~ltJ'l1 ~mJUv.:J f)15l.\1~tyL~U 11'1'1) tl ·:U9fUt9fUtlUfl'Vlt1 tJ 'Mwl 

V ~ ~ 

1.1) EJ1ViiJvH'l hhJvuv.:J f)15l1l~tyl~U 11'1'Utl ,U9fUt9fUtlUflVil1 EJ (bacteriostatic antimicrobial dmgs) ~1'f1'!!f) 

EJlc]fm~l tetracyclines, chloramphenicol, erythromycin, novobiocin, lincomycin !1J'W~'W 
, " " ("j,dd. \Ii .... I 0 d' ~ ~ d \191 , ,

1.2) Ul'l'llJN~ llJ'I'l1mEJ'l15tlCJJll'IHH'lHH!UflIl\5tJ (bactericidal antimicrobial drugs) ~!!fl EJlfl~lJ 

penicillins, EJlf)~lJ aminoglycosides, vancomycin, polymyxin B !1J'Wvl'W 

2) f)15:ij~~lmlf)l'IllJ'lJtlW'lJ\9lf)1'j"tlf)f)q11i'lJtl~tJl~nj~~~h-lj (Classification on antimicrobial spectrum) 

" ~llJl'j"tl!!,j-:) !~l1J'W 3 f)~lJ1my "1 ~.:Ji1 
d . d' 'J/ jJ I 

2.1) tl'fl nq'Vl1i 1.:JUflU (narrow spectrum) 11JWJ1vll'W ~ ~;'V'IVi tl f) n q 'Vl ~~m 9ftll9ftllt Ufl Yh~ m-w tJ-:) llJn 
rI :JJ I jI 

'lfU ~ 1~{j\1~ tltl nq'l'lllL'U 'V'Il~l9fUtlUflVit~ EJum 1JU1f)'l1~tll!m1J~U'fl~N l~'fl~l.:J 'I'1'W.:JI'Vil't!'W 1'li'W 

d' Q.I d g; ~ d dlij 3Je! I .J J .d .q 

2.2) tltlnq'Vl1i'j"~~U1Jl'W nm.:J (mediumspectrum) 11I'WEJl\9l1'W ~~'lf'V'l'l'ltltlf)q'l'l1i !~~\9lUt'lfm'lftl!!Ufl'Yl!'j" tJ 
~ L9J' QI I ..JQ.I ..IC::"ll
'I'l~!!mlJU1ml~~l!m1J~U l~!lf) EJl9f~ '¥h l!~~rnni:.!lJ penicillins f)~tr.:Jlml~'l1 !lI'WWI'W 

2.3) tltlf)q1'li1~f)~1-:J (broad spectmm) 11J'WtJl~1'W~"1f'V'l~tlf)f)q'Yli~tl!~tl~"1f'V'l'M'l1mEJ'lfu~ fifl 
rI j) iI V" 

~11Jl'j"tltltlf)q'Yl~'l~Yl-:J19ftl!!Ufl'l111 tJl!m1JUlm!~~ llmlJ~U 19ftl rickettsiae 19ftl11ftr'U'Wl~ lmy 

hh 11'lc]f1 U"~'V'Irn~1Jl-:J'lf-W~ 1~!!n chloramphenicol, oxytetracycline hydrochloride 11J'Wvl'W 

"" 0 "I "",' , "I 91 ~J
3) f)1'j"1l~\1lH'Wf)l'IllJf)~ Af)f)1'j"tltlnq'Yl1i (Classification on mechanism of action) trlm'j"tl!!iJ~ A~!lJ'W 5 

" 
flcilJlmu "1 ~~i1• u I 

r-/,Aj) o'lIJ311 ~I'j)
3.2) 'flflflq'Yl1il'lflWfl'l11Jl9f~" !~!!fl polymyxin B, colistin lu~lW1'W 

3.3) 'iJ\Pl'lJ11~'l15tlViJ6~f)1'j"~~T~ nuc1eicacid !I91Un nitofuran, novobiocin rnfl~lJ quinolones 11J'Wvl'W 

" ,
3.4) .u~'lJ11-:J'l15tlViJV~f)1'j"~~1~ 11J'j"~'W !I91Un EJlfl~lJ tetracyclines, chloramphenicol tllfl~lJ 

aminoglycosides 11J'W~'W 

3.5) tlflflq'Vli!liJiJ!l'll-:J<\J'l.j (competitive antagonism) 'l15Ui~'lJ11-:Jfl1'j"~~1.:J metabolite ~~l!1J'W~fl 
.. d '" "I 91 , "" n.1 ~J ')) .d )

19f~{1!!iJfl'Yl!'j"tJ b~Hfl tJ19f"~1 sulfonamide, trimethoprim !u'WI'I'W (l'Il'j"l\l'l'l 1 
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I 0' j} 

\9l1Jl.:J11 I mllflmJflflf)q'l'l~U?1 ~ N?1~m~flmJfll1t~ £J'1Jfl'l£Jl~l'\.! 'il?19$'\"1• 
'JJ d 

£Jl\9l1'\.!~?1'1l''\''I 

(Antimicrobial) (mechanism of action) (effect on bacteria) 

Penicillins 


Vancomycin 


Bacitracin 


Polymyxin B 


Nocobiocin 


Tetracyclins 


Chloramphenicol 


Aminoglycosides 


'JJ 
fllJ 'ffJ 1'l nucleic acid 

fll':i'fff1'l hh~'\.! 

fllJ'fff1'l11h~'\.! 

fll1'fff1'l hh~'\.! 

Bactericidal 


Bactericidal 


Bactericidal 


Bactericidal 


Bactericidal 


Bacteriostatic 


Bacteriostatic 


Bacteriostatic 


'" " ,
~111f1JfllJ .1. ~flf)11'il::; 1~£J1'lfW\911 \91m~ lfll Jjf) 'I:J 11Jfl~\9l1tChu'\.! !\91(lVl1"hJua1nm-H~flf)'Il'iA~ 
," v 

(llYi'il::;t'hmfmnu'U ~ltll'\.!'il ~ ~f)'lDf)l'm£Jf) -w ~'il .uL9fm !'tJflYiL~tI (isolation and classification) Ul:l::;m 
gJ I I 'JJ 

flJ1lJ 11'1Jf)'lt9ffl~e:)(J11i'1'\.!~?19}'\"Inf)'\.! !~m~tlf) cl~m~lh! ~G1 9}l~Yimm ::; 'fflJ u~.um) e1h!~'l mi11~ltllm~fl'l 

l~nmmhnrmJ 48 i1!m ~'ltlH~1111t~mn\91 fllJ u'W~m ::; 'il1t1!!~ ::; If)~fl11lJtfi£Jm£Jtllh'l~'U!!J'lI~ 
j) <j/ , ';lJ 

~.:J'I1h!1'\.!1Jl'lflf'l~'l~lt~h!~tl'l~1 fll1 f md 1 "llJtl fl 'U \\91 tI!~tlmJ1Yimm ::; 'ff1JU?1::;tfl til11N~~~flfllJ~\91!~tl 
'if gJ , , " v 

Uh!mntlh! ~'lUh! ~ 'l 'l~'j l1J'j1:lJ11£J~f)tI1~1h! ,\) ~ 9} l'l'VhJfl1~fmn1'jfl\9l\9l!~mt'lJflYit~ (llh! ~1'l1t'h11 ~'l<, 

" hfl~\91t~m!1Jfll1t'1£J 

Actinetobacter disease Ox ytetracycJ ine 

Bacterial kidney disease 
Chloramphenicol, Clindamycin, Kitamycin, Sulfisoxazole, 

Erythromycin, Penicillin G 

Columnaris 
Chloramphenicol, Chlortetracycline, Furanance, Oxolinic acid, 

Oxytetracycline, Tetracycline 

Edwardsiellosis Oxytetracycline 

Enteric redmouth 
Chloramphenicol, Tiamulin, Sulfonamides, Oxolinic acid, 

Oxytetracycline, Sulfamerazine 

Enteric septicaemia Oxytetracycline 
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" "'1 'J/'J/ <3hfl~~!t}ftlu'Uflvh~v v1CflllHHl 'lfYfYl ']j'
q 

Fin rot Chloramphenicol, Oxytetracycline, Furanance, Kanamycin, 

Flavobacteriosi lodophores 

Furunculosis Chloramphenicol, Furazolidone, Furanance, Oxolinic acid, Tetracycline, 

Oxytetracycline, Sulfamerazine Sulfonamide, Sulfisoxazole, 

Gill disease Furanace, Oxytetracycline 

Haemorrhagic septicaemia Chloramphenicol, Kanamycin, Furanance, Oxolinic acid, 

Streptomycin, Oxytetracycline, Sulfamerazine 

Mycobacteriosis Kanamycin, Penicillin, Streptomycin, Sulfisoxazol, Tetracycline, 

Nocardiosis Doxycycline 

Pasteurellosis Sulfonamide 

Saltwater columnaris Chloramphenicol 

Streptococcicosis Chlortetracycline, oxytetracycline 

Vibriosis Ampicillin, Erythromycin, Oxytetracycline, Tetracycline, 

Chlortetracycline, ChloramphenIcol, Oxolinic acid, Oxytetracyclin, 

Sulfamerazine Furanace, Kanamycin, 

~lJl ; tUtl!l iRfldi'YlfJlm, 2549 ~fHltJi:1'1111f) Austin and Austin, 1987 

" " 
t111111J'U f)1 'j ~'U 'Yl~! tj V'U Vl~Cfll'\.J ltlV.fllV1#1f)1'j f11'UfllJ'Utl,nYTW' f1'll'Wfi W~ f1 ':i ':ilJ f1 1'Jtll'l11'j 11~ ~ 

q 'U q 

, 11 ,,, 

Vl m~ 'Yl'j1'l fflli l'jW 'l'U 9f'ltll1~1J'W '~iJvl~Cfll'\.Jl'Yi~'W'Yl ~!tj v'W Qf1#1 tl'l tl~ 13 19l1Vl (f1tl'lfl1'UfJlWl 

dlirf1'll'UflW~ m'JlJf11Hll'l11'j U~~ Vl, 2550) ~1ml'W !!~~ 1 'U!~I9i~~19l1Vll1~iJ~tl1j'l 1~n'U~l'll'\.J 
" 

l-n 
0 

t " I " 

UI'lf1l9il'l n'UCflllJ']j'l1 ~'U tl'l Vl 9f'l vl#ll'U 11~~'Vl dl'l1 1'U1~1 'U ~1'l1'\.J l-n '~1'U f11'j~'U 'Yl ~ Itj I'J'U ~'h1'U Vl111 f1 
q 

dlirfNl'Uflw~mnJf)1'jtl1'l11'jU~~tl1 '~un 

1. ltl'U h hJ~9fl9i'W (Enrofloxacin) 

2. 9flT11vl~9fl9i'U (Sarafloxacin) 

3 tltlf1 19f~11f1 !!tl9i~ (Oxolinic acid) 

4. tltlf1CJ$!CflI'l'jlil'JfI~'U (Oxytetracycline) 

5. !1'l1'l'jlil'JfI~'W (Tetracycline) 

6. i~vlli~!lJ'Yl'Yltlf1CJ$'W-tltl{UJ'Yl h'Vl~lJ (Sulfadimethoxin-Ormethoprim) 
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7. CJf(;lyh l~HlJ'Vl'VlVn~'W-llPl'HlJ'VlI1i'Vl~lJ (Sulfadimethoxin-Trimethoprim) 

8. CJfm'h lflllJ'Yl'Vlvn~'U (Sulfadimethoxin) 

9. CJf(;lyh IlJ 1'UllJ'Yl'VlVn~'W (Sulfamonomethoxine) 

1O. CJfm.J1lflVl~'W (Sulfadiazine) 

11. 	 llPl'J!lJ'Vl h'Vl~lJ (Trimethoprim) 

" '1 "" 12. VV'J!lJ'Vl !1i'Vl'JlJ (Ormethoprim) 

13. 1'Vl(;l'Vl'J19J'~(;l (Toltrazuril)
'" 

I 	 I 'JJ 1 

1'J1~1'U ~(;l~'Vl'I1~~HJ1,jB'ih'W~11I'U n~lJ 1'J11l1'*1'W f)1'J1mn hfllllfifl'iJ1 mt}fVlI1mll I~ I'J 'lJ'U ~l'ViU I'JlJ 
I' 31 	 I 

1~n'Umhm'Vl1'11ml'JlJ1nll(;\'fl I'UV~ 'iJ1n'l11cJ1V~11'J! !(;l~'J1fl1t)f) n111'J1'lJ'Ufl fl'W 1~un ml n~I'Yl'Vl'J1l9J'flii'W 
q 	 '" 

(Oxytetracycline) fl(;lVI'Vl'Vl'J 1IC}1flii'WU(;l~!'Vl'Vl'J119J'flii'W (Tetracycline) tJ1'lJ'Ufl~'U~1~n'W Ifll'Ji11,j 

i~un Vtln 19J'iium!tl9ffl (Oxolinic acid) 'U1ii~n9fn !!tl9ffl (Nalidixic acid) CJfm\hllJ'Vl~tln9f'U/ 
" tltlllJ 1'Vl'J'Vl~lJ (Sulfamethoxazole/trimethoprim) IfltJihJ'W1flf)1'J1~ ~~ij 

'j) 'j) I ~ .... 101::\ .c:=:!:o 0. Q,.I1'j)
Oxytetracycline fl11lJ!'UlJ'U'U 10-30 ppm U'IJ'I9l(;ltlfl 'I1'Jtl 'lJ'1N(;\'lJVl'l11'JlJ'JlJ1W 10-50 lJ(;l(;lf)'j'lJI 

" 
'U1'l1'Wn,j(;l1-1 filml1lJ U(;l~~tl~ih~tJ~'I1~fltJ1ntl'W~u 50 1'W (tlllJ~f)1) 

" Tetracycline 1~1N(;\'lJVl'l1 n,j~lJ1W 55-11 0 )J(;lii n1lJ1'U I'll iTn,jm 1 fihn1lJ U(;l~~tl~ih~ tJ~ 

'I1tJfltJ1ntl'U~U 10 1'U (tl!lJ~f)1)
q 

1~ "I"" "" "" '" 0" '" _ 1 ""'1 '" ~ '" Oxolinic acid 'lJ'1N(;\'lJtl1'l11'JlJ'JlJ1W 5-20 lJ(;l(;lf)'j'lJI'U1'I1'UnlJm 1 n !(;If)'j'lJ !!(;l~lPltl~lJ'J~tJ~'I1~fl 

tJlntl'W~1J 5 1'U (tl!lJ~f)1) 

" Enrofloxacin 1,*IN(;\'lJtl1'l11'J,j~lJ1ru 10 )J(;liin1lJ1'U1'l1iTn,j(;l1 1 fil(;ln1lJ U(;l~~tl~ih~tJ~'I1tJfltJ1
q 

" Sulfadimethoxiniormethoprim 1~1N(;\,lJtl1'l1n,j~lJ1ru 50-100 )J(;liin1lJ1'U I'll iTn,jm 1 fil (;ln1lJ 

U(;l~~tl~ii'j~tJ~'I1l'JflI'J1ntl'U~U 21 1'U (l'VltJ)
q 

" Sulfadimethoxinitrimethoprim 1,*IN(;\,lJVl'l11'J,j~lJ1W 50-100 )J(;liin1lJ1'U I'll iTn,jm 1 fil(;ln1lJ 

!!(;l~~tl~ii'J~tJ~'I1~flI'J1ntl'U~u 211'U (l'YltJ) 

Nalidixic acid 1,*IN(;\,lJVl'l11'J,j~lJ1ru 1-3 n1lJ1Vl'l11'J 1 fil(;ln1lJ 

" .ij'Vfl1'J'J~1~ 1:JJfl'l':i1~tJll9i'~!!\9i 2 'lJ'Ufl'Vl~tllJn'W !GJ1'U 1~!f)i'itl~1lJnUtJ1ncilJ!'Vl'Vl'J119J'flii'U. 
(Tetracycline) !'Vl'J1~'iJ~.yh1,rtJ1l~tllJq'Vli(;l~i~ fl1'J1~1'J1~fl\9itln'U!1I'U!1m 5, 7, 10, 14 'I1~tl 20 1'U 

" ",

!!~1U\9i'lJ'UflI'J1 !l(;l~1'W f)'j'W !~I'J~ ffI9l1U1!Vitlf)1'JUnflflfl1'J'I1l'JfltJ1nm-l f)1'J~um_h~U'mJ 21 1'U!Wtl:iJ1,r
q 

" 	 " !fiflf)1'Jl9lnIl1~'Utl~1'J11'UffI9l1U1 (mmJ'mY'U.fl1'VlffI9l1U1 f)'j'lJ,j'J~lJ~, 2545; 2551) 

I 
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I i.I <jJ ,jI 

1] \1 ilEJl1 \1~~1 i '11~ih~ fl't)U fll'j 1i':inil fll':i! Vll~!~EJ-:J al911U 1 H{i'iJf\I~f\I~I91!Hl~ ill1'jl1jj-:Jjj~lh,IiJ
~ 'II ~ q 

lHl1EJih~ fll':i 'U 't)flil1fl \1~ ~'t)-:JflTW-:J~-:J!l'lflilfl fll':i !m~!iEJ-:J al911Jl!~'t)~~~'U'VI'U 1 '111 ~lJlfl~ jj~U~l fll'j
• q 

'jJ I I I. " 

il't)-:Jfl'U1mn hfl i 'UaI911U1~!~'Uflfl1]\1ilEJlYu-:Jl1rl1flw 1~EJ111 hldj't)al911u l!n~hfl !flElI91'jf1'jlY1't) 
, 

u 

" 

~ih~ fl't)U fll':iiTflU fl~-:J fll':i i .jj'EJ1~1'U ~~:jfVl!.w't) fll'j1nEll! ':ifl'U'U17J H1 f1!flElI91 'j f1'j l:JiJfl 1 l:IJfflll:IJ'lfl'U 1\lJ 


OJ 1'j1 ~ .cj ~ ..J 0' ~ ~ 9J ~d I cv iJ .Q 

A'U tll':i 'IWll91l'U~~'lfVlfl\1~!f1~f\I~~U:IJlflmlf\l~Ulfl 9f-:JlY~f1!flWCVlm1-:J17J 1'U fll':i!~'t)fl hml91l'U~~'lfVl'U'U 

~'t) ~'t)-:JfllU-:J~-:JflW fllVl'U't)-:J N~~191 't)-:Jfhh~fl't)U 'IW-:Jff'Uli'1 (EJ1~1'U il~;Vl) ~\1~ !ii't)fI 'H flW jj:IJ'!J~U~~
q 'U 'II 'II 

I I II I I 

ih~ ff'VIi fllVl'U't)-:J EJl~l'U \1~;Vll1 \1~U llJl'.jj'flU ! 'jfll1!n~~'U U~~ ff -:J rllflWl1~'t)-:JfllU-:J ~ -:J billY 1U fll 'j 1.jj'EJl
• u 

v I g) 'jJ jJ 

~l'U'il~~yj1'U fll'j 1 flEll! ':iflal911U1Vii .jj'UnflflU'U~'t) tI1~TU 'il~~Vl'lfil~u'U ~tl-:J~~c)f:IJ!.uWlla\Ol1U1U~~
• • <u 

jJ g) V I 'jJ 'jJ 

;rurilEJ't)'t)fl'illf)~la\Ol1U11~mh-:J'j 1~!~1 l1-:JU!.wtliltl-:Jfl'U fll'j191 flli'l-:J i 'Uru't)aI911 'U tlf1\11flU!flEl\Ol'jf1'j 

o ~ 'J} '" <U OJ'J} d 0 <U 'l'J} 'J} '" 

'illLll 'U\Oltl-:JlJ'j~ EJ~n~ llY ~~ EJ1lY~ -:J fll':i ! 'If (withdrawal period) 'VI!'I1lJl~ jj:IJ jjl'l1 'j U fll'j ! 'lfEJll91l'U ~ ~'lfyj 
iI I I I 0' I 

'lfil~u'Ul7J ntl'UVi'il~d -:J'U1EJ 1'Uli'tl-:J\Olm~ L~tlI'lldl'U l1\Ol flli'l-:J'Utl-:J jjlJtltl flt]'VIi U ~~ jjl':iYhn~ \11 fl tll'j UI91 fl 

~1!~t)f1;rurilEJtltlfl1'I1l1lJ~ 'i) ~ 1~I:Jiitl'UI91'jlEJlY1tl ~~LiYEJ~tl NUnfifl u~mJN 1 'j~m:IJ flU1flEll hfl 
<u <u 

11 I " , 

aI911U11:J1i1~fllJVi~ !'W'jl~fll':i1mJ1U'U~11~EJ1fl U~~1'U'UW~Vi~lfll':i1flEll~1!~'U~tl-:Jflli1-:J~-:J flU 

.:::. a <do d " 
fll'j!'il':i\lJ'tJ'eN!'lftlU'Ufl'VI!':iEJ Vibrio spp. 


ih~EJflli1.jj'fl'Ujjl'j jjfl~'Ulfl1i 'jJ:IJ'lfl~~tll 11
• 
CIt jJ.c:s cv 'jJ 'jJ .c:i 3J &j..:::i 

- 'VI 'j l'U'If'U ~ 'Utl-:J EJlm'U 'i) ~'If'W 191 ~tl~ 'i) 'U 'VI ':il'U ':i~ ~ 'Ufl11:IJ! 'tJ:IJ 'tJ'U 'VI !'I1lJl~ jj:IJ 'tJtl-:J EJlmW) ~'If'W'VI m. . 
" " ~tll~~lEJ1'U flUiltl-:Jfl'U fll'j!n~hfl1'Ul1tlmih ~tll 'VIEJ!~ 

:v I I $I 

- 'VI 'j 1 'U ~ -:J tll91 ':i 1 fll':i ':itl~;1191'tJ tl-:J lY tl mill ~tll11 flEl 1~1EJ m~1'U il ~;Vll1 jjl:IJ l'j fI V'll V-:J fl 1':i! \1 ~W'tJtl-:J 
" , " 

• u 

!~tlUUfll1!~ EJ Vibrio spp. l1ntl hfl1'Ul1tlmih ~tl!~ 

, " 
- il~~ l'U'Ylfl11:IJ 1GJfl fll':i (manuscript) 11!191~ EJ:IJ ~.w:IJ.w1 'U 11J jjlJ1'1f1 fll 'j'U 1'U 1'If1~ 'W ~ tl:IJl1'-:J 
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. 

.cto ,C\Q.I

,nil'U 'YI 'YIl fl1'1111" 

" . . 
'lhlHltHih~fl' 'Yl fJ'U'U l~Hnlll fJ11t'll ~flfH~ ~ fJ 2.27±O.02 tttf'U 9i tll~ 'J f11111 fl1Ht'll ~flfH~ ~ fJ 

1.2S±0.01 tttf'U9itlJ~'JH~:::ihfl'\nrfl~1m~fJ 2.77±0.06 fl111 m~'ll'J:::ll1W 6 t~U'lJ (flT~~ 3) ~~t~'lJl'IUfJ 
" . " ti.h~uiitYn:::1~"'lflffmU1~fJ1'YlfJltYlff~{'Yll~'Yl:::t~U~:::fj'lJ rmfliJiY~tfl1:::ffi~ ~~l'I'j~'lf~lJ~ ll1t~fJ~11 

~ : ~ d -: A d ~ ~"9I
i'lJm:::'U:::~mff~fl'U'lJl~f11111~'lJl'Yl:::m 20 (tm (m~'Yl 4) 'lJl'Yl:::~~llfl1111tflll 30 psu. mfJ~ nt1J'lJt1~l 

. " 
• !II "'.,. i!ll iI .,. 1 !II '" !II 'I !II i!ll '" UfJH'lJUfJ 141'lJ t~U 1'I1'1um l~fl 'YlfJfJ'UtflfJfl1Jffm~U1~~UlJtm:::ml'ln t'Ul'IU~'Yl~~U~ ')j'1'I1'Yl'JlfJ 

!II !II': "" !II 0 c:i <I "" 11'1mfl1tY~~U~fl1'J'Yl~~U~ hll'lumillgUfl'lJUT"'1'JfJ~'Ul1fflt'J"'l'llt'UU'J 3 (mfl~'lJ1fl fl.) 'll'Jll1W 1 % 

" " 'Uu~'ll1l'lUfl~1i'U~::: 1 ljunm 18.00 'U. fifl'Ufl1'J'Yl~~U~"':::~~ l..rml'l1'J 1i'U 

• " JI 

fllWYi 4 l'Iflmill~m~fJ~l'lJm:::'U:::~~lff9iflfiu'U'Yl~~fl~ 

11 , 11 tI 

'll WI1fl~1~l'Iflmill~U1'YlfJiiljmfl1'Jil1fJ ti'U mfl1'Jflti'llltUm~lt~'U 1~'U11 flti'llltUm~l'Ul~ 

u'\d~u~:::t'd'utguiI~flifJ1:::mfJl'lJiifl'Ul~ (m~~ S fl.-fl .) "'lflffmU1~fJ1'YlfJ1tYlff~{m~'Yl:::t"H~:::fjWJ 
. " . 

NfliJiY~tfl1:::ffi~ ~~l'Ii~'lf~1J~ ~1'U1'U 40 ~1fl~1~ Viij'll11'llJfl~1m~fJ 4.S1±0.S4 fl111 U~:::f111lJfJ11• 

http:4.S1�0.S4
http:2.77�0.06
http:1.2S�0.01
http:2.27�O.02
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. " " 
nJ~tlmll~tI 3.II±O.l1 19f'W91UJ\Pl';i lJl'yhf)nl'Vn~IWm~ml'IJ'fIViI~tI Vibrio spp. \Jlf)tl1£rJ~11-:J 5 1911!!lnl-:J 

" " '~!!fi 19l'IJ/I9l'IJij~'W (Hepatopancreas) ~1t11dY'IJw'Wi (Gonad) '\.hl~~~ (Hemolymph) f)r;i'llJlumli'l 
" I SI g.I SI 
~~~ Q,J 9 o~ ..::::l ~ 

(Foot Muscle) !!~~I'W~WtllJ~~1t11~flltl!'W 'Wl!'If~:JJ1IVll~'IJ'W~1'I1nl~tJWIH) Thiosulfate Citrate Bile 

salt Sucrose Agar (TCBS, OX OlD) 'Ill'U'l..ilJ~~tIJ'H'XJlJ 30 ~-:Jf1'119f~I9ftl~ 1~'W!1m 18-24 ~11lJ-:J l~tJ'~ 
", " " iI

l~ml'IJ'fIViI~tlViI91'IJ l\Pl'IJ'Wtn'H'l';il~tI-:JI~tl TCBS \J~'\.h'UIVll~l~tI-:J'IJ'W Tryptic Soy Agar (TSA, OXOID) 
. " 

ViiJlf)~tJ (NaCi) 1.5% (~'~1';ijtIJ ~-:Jn1!'U~1-:JrY !!~~ ~EJw6 ltIf)UW1il'WVl-:J,<Y, 2547) \Jlmr'W~-:J'\h1uvh 
" ~ v I 

lHI~'WI~~'IJ~~'VlTI (Pure culture) ntJ'W'Ill1uVI~\J.wI~m~mWf)'lfU~ (Identification) i~tlf11j~f)EJl.
" 

~ . . 
fJtIJ~lJ1:r~'lJ~-:JI~ml'IJ'fI.yj!1tJ 1~!!n f11j'Vl~~tJ'lJmllJ~l:JJ1HI1 'W f11';iI'fliitl'W.yj (Motility test) f11j ~tllJ91~ff 

"I ' "'I " '" '" 'I 'JI Q 11] " !!f)jlJU~~tlJjl-:J'lJtl-:JI'lftl!!'IJ'fI'Vlljtl (Gram's stain and morphology) 'fI11lJ~lmjtl !'Wf11j~jl-:JltI'W !9flJ 

" ~~f)c)fl~~ (Oxidase test) !!~~'Vl~~~'lJfJtIJ~lJ,:r~'Vl1-:J~11'f1iJ~1~"l11-:J 20 'lfU~ i~tJ1,* API 20E Test kit 

(Biomerieux, France) '~Iln f3"galactosidase, arginine dihydrolase, lysine decarboxylase, ornithine 

decarboxylase, citrate utilization, sulfide production, urease, tryptophane deaminase, indole production, 

Voges-Proskauer reaction, gelatin liquefaction, glucose fennentation, mannitol fennentation, inositol 

fennentation, sorbitol fermentation, rhamnose fermentation, sucrose fennentation, melibiose 
d A 

fennentation, amygdalin fennentation u~~ arabinose fennentation (fllVl'Vl 6 f).--:J., fll'flIN'W1f) 'lJ.) IVl~ 
". . 

VI ~\J.wu~~V'W u'W 111~ 'WI~tJ!!1J'f1Vi!1 tJ'lfU~Vi~~-:J f) lj i ~ tilVi V'IJ IN~ n'IJ \Pll ';i 1-:J Viu 'W 'IJ lJ1Vl ~tJ lJ n'IJ'If~ 'Vl~ ~~ 'IJ 
~ . 

SI" " SI 

\Jlf),r'WVilf11jl~tJ\Jl-:J!~mtlJ'flViI~V!!'IJ'IJ 10 l'Yll i~v1,*tll!f1~tJ (NaCi) 1.5% l1-:J'H'lJ~ 5 j~~'IJ 
'j) 'j) 'j) ~, Q Q,Q , '" "'I " " " 

'fI11lJl'lJlJ'lJ'W !!~1~~~n~~~1tJ!'lftJ\Jlf1!I\Pl~~'H'~~~m 0.1 lJ~~Mlj mIVll~~-:J 'WtJ1'H'nl~tJ-:JI'lftJ 
~ 

jJ ~od 0 'j) $I I ,1,.cd <01. cl..::::l 

TSA+1.5% NaCl ~1tJ11i Spread plate technique 'Wl!'lJl~'lJlJl'lftl'Vl~tIJXJlJ 30 tJ-:Jf1'1!9f~!9fV~ 11l'W!1m 

18-24 ~1 ilJ-:J lvitlVilf)n,r'IJ~1'W1'WI~mf-:J'H'lJ~I~'Wml1tJ Colony forming unit/m!. (CFU/ml) Vl~tllJn'IJ 
f1l';i1~filf1l';i~~f)~'W!!~-:J (O.D.) ~ 600 'Wl i'WllJ\Plj !vitl'll1.,j'm.!~~'~'ufil'W1t1Jl11f)jl'YllJ1\91j~1'W 

" " " i~tJ~lJf11j'lJtl-:Jf)jl'Yl:JJ1\Plj~l'W'lJtl-:J!~m!'IJ'fIVi!~tJ Vibrio spp. 11-:J 3 species iJfil~-:J{j 

V. cholerae y = 0.579x - 3.139, R2 = 0.906 

V. jluvialis y = 0.507x - 2.948, R2 = 0.913 

V. vulnijicus y = 0.579x - 3.315, R2 = 0.912 

. " 
i~v.yjfil X 'H':JJ1vi)-:J fil log 'lJtl-:J'fI11lJl.,j'lJ.,j''W'lJtl-:Jl~ml'IJ'fIVi!~V U~~fll y 'H':JJ1vi)-:J filf1l';i~~f)~'W 

.J , 'JI ... , , 0 'JI 'JI .£ "" 'JIU~-:J (OD) 9f-:J~llJntl 'If~lJf11j'lJtl-:Jf)jl'Yl:JJ1\Plj~1'W~-:Jf)m1m '\.Jf1ljm'W1tIJ'fI11lJl'UlJ'lJ'W'U~-:J!'If~'Vl 'If 

1'W!!~~~f11';i'Vl~~tl-:J'~ (fll'flIN'W1f) 'fl.) (1tlll l'fltJVl~9fl !l~~'fIW~, 2549). 

http:f11';iI'fliitl'W.yj
http:3.II�O.l1
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fl. 'tI. ft. . .. . .. .." ...." ,fll'YfVi 5 t11m~"H)mih~t1ii1htJ fl. fl~llnijt1!Yll Iii 'U 1~'tI11 'tI.mn:u!'U t1!'YIl'tll~U111~ ... 
ft. !'wt1t~t1il~t11tJ1~mtJ1'U~ f1'\Jl~ 

fl. 'tI. 

. ... ~. 

m'Yiii 6 m~ffmnfttlHy:u'tJ'~'tIt1~I~t1tnmii{1tJ !Wmhm~UtJfl'll'iJ~. 
~ 4 d ~.cIA" " d' 

fl. 'YI~fft11Jft11:Uffl:JJl~tl !'Um~ Ift~t1'U'YI (Motility test) 'tIt1~!'lI't1U1Jft'YIl~ tJmtJ'~fl~t1~'~'YI~~tY'U .. . 
'tI. 'I1'U~t1'Um~~t1:Uffum:u (Gram's stain) IWt1~m~~~ff'tlt1~~·nr~!Cl}f~~u~~5mlw~l'll·h~'tIt1~ 

.. 
.... "''''' 

!'lI't1U1Jft 'YI!~ tJ 

I 
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)4' II q:' "" A qq 
f111'f1~U:'8'Utlll1J !lVl8mfll'U~i:I"''n'fl~ 13 "''U~'U8~!'lf8U'Ufl'flA1U Vibrio spp. 

iI II, iI I 

o t:!! .::::::t .::::::t QI..c::::.. A 1IJ j) ..:t1 4 Q d ...'1 .a i 
'U1!'IHH!UfI'VU'HJ Vibrio spp. 'VI,:) 3 GJf'U~ 'VI!Wfl !~'-)lfll1tJtl!lJ1~H)'VIlJmfl11lJ1lJ 1J1!'-)fl1l1':) 'U 

" II , I " 
o "I , ~ ~ "I """" ~ ~ 10 '" "I i ~ 

'U1!flr;lfl (NaCI) 1.5% 11 !~ffnr;l~r;llmGJffl'VIlJm1lJI'tIlJ'tI'U 8.65xl0 CFU/ml. tflr;lm'lffl (spread) 11 
I tI 'JI II 
o a .:!I Q.I 0 

m~1l1t1fflJl!fflJflU'Um1111mtl,mm Mueller Hilton Mediwn (MHM) (Oxoid, England) '-)lfl'U'U'VI1fl11 

~ I ~ '" i , ~"" d .k... _I .,...
'VIflffflUfl11lJ niflV{llifl1'U~r;l'lf~ ~tI 'lf1ti Agar Disk Diffusion Method (fl1~'VI 7) C]f.:)ftftUlJr;l.:)ifl1lJ1ti 

" "" 
'tIfl':) Dixon Ur;l~flW~ (1991) i~tltJ1 antibiotic disk (Oxoid, England) lJ11l,:)U'Uml1n!~tI':)!~fll1-:J 13 

GJf-Wfi '~un Erythromycin 15 Ilg, Chloramphenicol 30 Ilg, Ciprofloxacin 5 Ilg, Enrofloxacin 5 Ilg, 

Norfloxacin 10 Ilg, Oxytetracycline 30 Ilg, Tetracycline 30 Ilg, Novobiocin 30 Ilg, Furazolidone 15 Ilg, 

Nalidixic acid 30 Ilg, Sulfamethoxazole/Trimethoprim 25 Ilg, Doxycycline hydrochloride 30 Ilg Im~ 
" . . 

Oxolinic acid 2 Ilg 'illflU'UtJl'l1-UlJYi~Wl1fJlJ 30 fl-:Jffl!C]fr;l!CUtJff 11'l'Unm 18-24 oH1 ilJ':) Ur;l~~l'U~r;l 
III I ~ "" 'l' ~ 0' "I _t':! dI ... 

fl1llJ nlflfltllifll'U~r;l'lf~ !fttl~'iIlfllff'Um'UtT'U{lflr;ll-:J'tIfl':) clear zone 111fl inhibition zone !lJ1t1U!'VItlUflU 

~11J1ifl1il'U'tIfl':) Difco Manual 10
Th 

Edition (1984) (1fl11l':)~ I i'Ufl1f1~'U1fl':).) 

.d QI d oC\ J ~ "J 1 'jI ,=s 

fl1~'VI 7 r;lfl£JW~ clear zone 'VIlflfl'tl'UllJD'VIflffDUfl11lJ nIflDtI1ifll'U'ilr;l'lf~• 
hwirn Agar Disk Diffusion Method 

'" 0 " II "" 1 "" ""1 .,. _t':!! A.,. .,. '" 0 1IIfll'H't'iUU1'U11't'im~ 1tll'U1 8.0' (vibriosis) Ui:l~'t'illJ11J1W'U8~A'lf8U'Ufl'flA1U Vibrio spp. 'fIm 't'i 

.... J '" J "';'1tlVll'fl~i:l8'1V11Ufl1'1't'iU':) (50%) .fIlUI'U 24 'lfl 1J~ (Median Lethal Dose at 24 hr : LD50 at hr) 

" u-u':)l1Dmill~fl~1'U1'U 630 ~1 !1'l'U 7 fl~lJ fifl fl~lJfl1UfJlJ 1 fl~lJ Ur;l~fl~m'lflr;lD':) 6 fl~lJ u~ 
iI iI "t1" JI" 

r;l~fl~lJii 3 aHl aHlr;l~ 10 ~1 1!~r;l~aHl'il~A~tJ':)l1fltl1ill~Di'Ut1':)~r;llff~fl'tl'Ulflfl1llJ~tJl'Vl~m 1.5 ilifl1 tJlii 

fl1llJl~lJ 30 psu. 'VJflt1.:1'i1:::il1'mfllffifltlHl'Ul1TY111tJiflr;lflflfll1'V1ftr;lfl.:l (fl1~~ 8) .:1ft il1'fl1111111 DtI 1 1'U 
" I 'j/, 'lI , 

nfl'U flU 'VI fI r;lfl.:l 11 flmill ~D-Yimtl'illflfllnlftr;l fl.:l'il:::tJ llJ ll~ l~!~mlufI-Yi!~ tI!~DV'UfJ'U ~r;l 11 DtI!ill3flYi 

!1 "I " i I ...,~ ~ ""., d 0 " "I 
l1DmlJl~fl 'Ufl'llJfl1UfJlJ'V]flifl1'i1::: 'If Tuberculin syringe 'tI'Ulfll't1lJ 260 tl11 0.5 'U1 ~fI'Ul!flr;lfl 

" . 
(NaCl) 1.5% ll11J1W 0.1 lJr;lilillfl'J ri1'Ufl~lJ'VIftr;lD.:I11,:) 4 fl~lJ 'iI~~flffl'Jr;l:::r;llfJ V cholerae -Yifl1llJ 

I 
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'JI 'JI '"" '" ~ 'JI I 5 7 9 II 13 i
!'UlJ'U'W'Y]\1 5 '.i::;fl1J ~fH!fl 1.04 x 10 , 1.04 x 10 , 1.04 x 10 , 1.04 x 10 U,,::; 1.04 x 10 CFU/ml. fltJ ~::; 

II II" II I 

~fll;ffl!,rlfl~llJlijmli'1'Ufl'llH)mih~fl'YJfl~1 ~1"::; 0.1 ii,,~~m 1J''W Yifl~l'W 1'Wl1fltJIih~fln911tJmtJt 'W 

. " 
24 i11lJ'l ~lflir'Wih'tJfil'W1Wl1lfh LDso lfltJ1n probit analysis (1Wl !fltJllflCJfl U"::;flW::;, 2549) vh 

.£:t Q.I d. "" .a ~d. "I~ Q.I " <C:lt.,. d 

fl1'.i'Vlfl"fl'lIl1J1JlfH.I1fl'W'Wll'W'ffllJl'.if.1'Vl~Hm1JI'I1flU1Jfl'VlI'.ifJ Vibrio spp. ~flm1J'Vl'l 3 'I1'Wfl IflrJlJfl 

. " "" 'JI 'JI '" '" ~ 'JI • 5 7 9 II
'ffl'.i"::;"lrJ V. jluvialis 'Vlfl11lJl'UlJ'tI'W'Vl'l 5 '.i::;fl1J Iflilfl 1.87 x 10 , 1.87 x 10, 1.87 x 10 , 1.87 x 10 

13 "" ,d 'JI 'JI ~ '" ~'JI I 5
II"::; 1.87 x 10 CFU/ml. U"::;lJfl'ffl'.i"::;"lfJ V. vulnificus 'Vlfl11lJl'tIlJ'tI'W'Vl'l 5 '.i::;fl1J Iflllfl 2.87 x 10 , 

7 9 II 13
2.87 x 10 ,2.87 x 10 ,2.87 x 10 II"::; 2.87 x 10 CFU/ml. 

"11 , , I 
Q,I' .c!9 QI.4 ~ .ct .-=t. .:::::td Q.c:I.o. .cs. 

1l1fl'W'W1l'lflfll"flfll'l1flU1Jfl'VlI'.irJ Vibrio spp. 'VllJfl11lJ~'WIIHlJlfl'Vl~fl lJll'VW'l 1 'I1'Wfl'Vl'il::; 

I '" II 

miltJ1thlHlnfl hfl11JnflcH'ff U"::;'Vlfl"fl'li'ml1~1rJtJl~1'W'il,,;r~'Yi'l 5 'I1U fl nt.rt~~'mt'Wfl1'.il~rJ'ln'l. . 

. " " 
nWfffJUl11f1 'J1lmj'1I.,rlJ~1~~ 'tIfJoJ(J1l1lJ V" iiw 7lJ n n OUOoJ n 1'jAfJ 1fJJA~U T'fI'tIfJoJA~fJU UfinA '1{J 

. " 
(Minimum Inhibitory Concentration: MIC) U"~l11w:n1lA,rmj'lJ~1~'fI7lJnnihu~A~fJAWflnA'1{J 

(Minimum Bactericidal Concentration: MBC) 
. " .. 

tl1 '.i 'Vlfl 'fffl1J111filfl11lJl,rlJ,r'W ~ 1 ~fl 'Ufl'l rJl~1'W ~ ,,;r~ t 'W fll'.i ~1J ~'l tl1 ':i I'il~ t1!1~1J 191'tl tH l;ffl 

II1Jflnl~tJ (MIC) 'il::;Yilf11':i'Vlfl'fffJ1Jfi'1tJ1n Broth Dilution Susceptibility Tests (NCCLS, 1991) lfltJI'Vn::; 

". . 
l;fml1Jflnl~tJ Vibrio spp. nmJfl'l1Ufl'~h.l Mueller Hinton Broth (MRB) (Oxoid, England) niilfl~fl 

" ... 
(NaCl) 1.5% (~h1'.i':iW 1'lfhIUfl1'lfl 11"::;fJ1JuM IflfltJW1il'W~'lfl, 2547) 'illflir'W'thl;fVnl9l~tJlJi~l~lJ 

dd. tjJ a 'j)! 1'i1d.d 0 9J Q.I .
'''It'W11''flfl'VllJrJl9l1'W~'''I1~'Vl'V11fl1'.iI'ilfl'ill'lfl11lJl'UlJ'lI'W'Vl'l 12 ':i::;fl1J flUfl 256, 128,64,32, 16,8,4,2, 

-. i Q.I,..c:::t..o.at. ,.. 4 iJ .ct. CjI d." ..a 
1, 0.50, 0.25 II"::; 0.125 IlJ ImmlJ9lfllJ"""m IfltJI'ilfl'il1'ltJl911'W~"'I1Wfl1fJm111':iI"tJ'lI'l1fl MHB 

I 

http:Q.I,..c:::t..o.at
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I 

, ~ 


(Oxoid, England)) l1ii!fl~~ (NaCO 1.5% h.l~fnIW~(l~(l~fli'~(l~ liz t'vh (2-fold dilution) l~m~~tllJtll 

~ ~ 

'j)..:::s. Y $I 0 ~ Q~ • 1jI t!I. 'j) cv 
m'W ~(l'lf~fl11lJ!'tIlJ'tI'W(l~ 3 ~l U(l~l'lt1~ Vibrio spp. "~11"~~"~ 0.1 lJ"""~'j !'tItn l1!'lfm'tllf)'Util ff1'W 

~ ~ , 
..:::s. ~ -=14:1 ~ 'a iI d1 ' 11"~~fl1'U~lJ~~ ffml'l1';imtl~!'lf~ MHB (Oxoid, England) 'YllJ 1.5% NaCI U"~ &lJlJtn~l'W~"'lf~HfflJ 

V~ tJl'UUlJ~~Wl15JiJ 30 V~ffl!~"!;tlff !~'Wn"l 18-24 ,11 IlJ~ ~'j1~ffV'UH"m'j'Yl~"V-!lI~tI~fl11lJ~'W 
!II", III 

lff'tlV-!lm111'jI~tlwif~ (fl1~l1 9) ti'TYfldll1"~~l1ff1';i"~(lltl~'W uff~'!':h Vibrio spp. ir'W~-!lffllJ1Hl 
, ~ ~ 

!~~ty'~ ff1'W11"~~l1ffl'j"~"ltllff Uff~-!l'h Vibrio spp. ir'Wt;lf)~'U~-!ll1~~iliffllJ1'jm~~ty'~ U"~'j~~'U 
I I " jI 

fl11lJ!,j'lJ,j''W~lff~l1ffllJl'jtl~'U~-!lm'j !~~UJ'tI~\I!;fml'Ufll1l~ tI'~ fi~ ril MIC
• u 

~ , ~ 

~lf)irtnhm'j Y1~ ff~'U111rilfl11lJ!,j'lJ,j''W ~l ~~, '\..I m'jfh ~~11~~ 'iil!;ffl!!'Ufll1!~ tI (MBC) ~1t1ili 

Total plate count (fl1~~ 10) ~~l!u"-!lmlJili'tl~-!l Russell (1978) l~tltJll1"~~'Yl~"~\I~Yilm'j 
, • II , 

~'j1~ff~'Ul11ril MIC ~lf)ili,j'l\l~'\..I lJ1UlJ~~~'\..Im'U 24 -H1 IlJ'! Yilf)1';i!~m;fV~lf)ffl'j"~"ltll'\..1l1,,~~l1 
, , 'jI " , 

'ff'YJmH"~~ 1!"~l1"~~~~~ltI'Vi!~lJ~'W"\I'U'Wml11';il~fm;fV MHA (Oxoid, England) tJlhJUlJl1 
,~ , 

~Wl15JiJ 30 ~\lffl!~"!;tlff !~'\..In"l 18-24 <if1 IlJ\l111f)~'U11!;f~~\I!~~ty'~ I!ff~\I';h tll~l'W~";~l1 
" " 'jI II 

'j~~'Ufl11lJ!,j'lJ'Ij''Wir'W iliffllJ1'j tlfh~~l1~~~1!':}f~1!'Ufll1!~ tI i~ rritl\lI!~~1J~-!lm'j!~~ty'tl ~,!!;fm!"::: 'j~~'U 
, , ~ 

fl11lJ!,j'lJ,j''\..I~1~~l1'liii!~m~~ty()~11!~'\..Iril MBC 

, j/" I I 

fl1~l1 9 ml11';i !~tI\I!;fml1 "1l1 iifl 11lJ~'W1ff~ l\ln'W !]j~~l'\..l fll'j 'Yl~ ff~'U111rilfl11lJ!,j'lJ,j''W 
, ~ ~ 

~lff~'tI~'!tn~ll.l~,,;~i'\..lm'j~'U~\lm'j!~~UJ!~'U 1~'tI~\I!~~I!'Ufll1!~tI (MIC)
•• u 

I " r tI " I 

fl1~l1 10 iflhihJV\I!~~U'Ufll1!~fJl1!~~ty'I.J'\..Iml11'j!~tI\I!~tJ !ijU'Yl~ff~'U 
, ~ 

111rilfl11lJ!,j'lJ,j''W ~lff~ i 'Wm'jfh~~!~~U'Ufll1!~ fJ (MBC)• 
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~~lJ'tJ~lctlhJ m~I'1~~tl ':l'lb~ f)mJ~":w m~ 1J~'i"JmG'i~f)'U'Wl~ 30x45x 15 ~f)1J1f1'nICJf'W~I'lJm ~.:J 
'U 

" " mvl'W1J'jHun1'WmG'i~f)'lJ'Wl~ 120 il~ililVl~ ~1'W1'W 30 1'J l~m~v.:J'I1tltJ!1hDtll'W!!n1'\AJmG'i~f)11J~~, 

~ ", 


I ~11Git1l'Vl~lmH'lJlVl'j 100 il~ililVl~/lln1 t11'Vl~Wilfll1'lJ1~'lJm~tJ 30 psu l11''U1mf1'Vl~tl~mHl~l~H).:J 

1~v1 ctlfil VV1 ~i"1 ~ 1G'i~ f) 1ri~.:J1'Wll n 111'1 f) hI (f1 TW~ J I) II ~ ~ iJ 1l~'W'I"I ~1f1'$l f)1J ~f1 ~'lJ1J'W m ~ 1J~ '\AJ ~1G'i~' f), , 
I ZI;v 

l~mtl 'W m~1JmJ~l! G'i .:Jll~ ~ fl'W 'hJ111'Htl mih ~m~hHl tlfl hJ'W 0fl m~1J~'Vl~~ 0.:J .:J~ 111'tl1H1~ l'ltlV 1 1'W 

" fitJ'Wm~1~~~tl.:J 1'Wm~frmnlctlH0tJli:h~tl~1'W1'W 630 ~111'Ll.:Jm~I'1~~tl.:Jltl'W 7 flcill ~tl flcim1'11JfI'lJ 2 
q , q 

~ ~ w ~ 

f)cill ll~~flci'lJ'lWI~tl~ 5 flci'lJ ll~~~ f)ci'lJil 3 911 911~~ I 0 ~1 hWf)ci'lJ'l~~~tl~r1.:J 5 flci'lJ 'Wil~'l'llm~frmn 
q q q q q q 

,V :lI • 

I'tJ~V1JlYiV1JtJ1~1'W~~91'i"1'ViIIVltl~1.:Jfl'Wr1.:J 5 'If'W~ l~tJil~fl~l~tlfl!o}fD!l1JflYiI~V Vibriu spp, Yiilfl11'lJ 

~'W U~ .:J'lJ1fl~1:!~'lJ1!~(J~ I 'If'W~I~tlil ~ !H~(n~! 11,rln~hfll1J51ucJiG'i Irlml1 m~ 1'1~~tl~l!1l1HtJmihi0~ 
'JI I 'jJ I 

1'11CJ'il ~ t11'lJllln~l~m!1JfI'¥il~ tJ!~tl~'W tJ'WrHl Htlmih ~0Yi~ D~'il1flm~1~~~tl':)il~ Uhjt11'lJ11ctl~f) 

" lWCJlih~tJ'l'Jfl~11'Wf)~'lJfl11Jfl'lJ~1J (Negative control) 'il~1ctl Tuberculin syringe 'U'Wl~I~'lJ 26G 
v v 'jJI 

...:::":I. d 0 CI 'J} 0. ~ ~ ~ Q..t ~ QQ I 9J d 

CJ11 0,5 'W1 'il~'W1Ifl~tJ (NaCI) 1.5% 1'U1'Vlflm'lJl'Wml~lHtJCJVl1~ ~ 0, 1 'lJ~~~Vl~ U~~U'lfCJ1m'W~~'If'W'il~! 

mlJ 71'W 111~v'Wri1rni1'Vl~ml!~~1riv1~1'W'il~~I"J'm,h~f)1'W
q q 

+.J Q/ . I 9J d
'I1VtJ!theJ'Dl1f)ml'Wtl~'lJmlJfl'lJ1J1f) (Pos itive control) 'il ~ I'1f Tuberculin syringe 'IJ'Wl~!'IJ'lJ 260 

:v v " . 'jJ 

Vl1 0,5 'W1 ~~lt];m!1JflYi!~(J V cholerae '¥i LD30 cU.:J!1tJ1fl1J 3,71 x lOti CFU/mV~1 i~V~~!.u1Ylf)1l1'lJ1-Wf) 
v j.I I , 

11~lHf)lJ~1~~ 0, I il1,'1ililVl'l !l~\hJl~11Jm'j1mJll~lJl~v~1'Wt11ViijbJilv1~1'W'ilCl91'i"J'il'WmlJ 71'W I1J~v'W, 
]I 

cilVt1Tj,'1~I~ lH',U'Vlf)1'W, 

_+td' "'9 ' 'l:JJ cj ~ 
'I1DlJl1JleJV'l'Jf)Vl1\'Wfl~'lJ'I'l~~D~ (treatment) 'il ~ ! 'l1 Tuberculin syringe 'IJ'Wl~!'IJ'lJ 26G V11 0,5 'W1 

'iJ r I ' 'V 

~~!91tllliJfl 'vh~(J V cholerae Yi LD
3

(1 cU~I'l'hfl1J 3,71 x 10" CFU/ml/~11~(J~~1.u1ViflllllJl-Wtll~1'11D(J~1 
v, " 

[I~ 0, 1 iJ~ilil\9l'J u~~ul~f1Jfll'JfmJ1~lVV1~1'W~~91')1oJr1~ 5 'If'W~ Yifl11'lJl.u'lJ.u'W 3 ~~~1J 1'llfll11~O.:J'il'W 
, " 

fI'J1J 71'W ltJ~Vljci1(n!WI~!~II~~ !riV1~1~j'ili:l~nhnJ'Vlfl1'W. , 
v r ')J . 

!'Wf)nf1mnWil ~ '11fl1~!'\1i1V1'U11,rln~ 11f111J5 1DcJiG'i l~(Jfll'J~Yl!~tll!1JflYi!~V V cho/eme Yl 

LD
3D 

l~tJ1 ,rli~ 1'W 1'W lHWli':h if)!'\1 ~tJl~ V~'\AJ tJ~'ilnl1fll1f1mll~tll~D~ 'l~ltl'WI1Cll 7 1'W m(J'\1~.:Jfll'J 
m~(J11-hl1rln~ 11f1 24 i11'lJ.:J1l1l1 il~'~lfl1~fmJll~(Jfl1~l!'lf~1CJ(J1~1'W'il~~'\AJ'\f~ 5 'lff!~~V!~D~lll'W. 
111,'11 7 1'W l~V'il ~ !tJ~(J'W~fl'Vl ~ !~l!~~ !~'lJtll~l'W 'il.~~')IoJ1mJ'Vlfl1'W !~0fflE! 1f1 11W.u'lJ.u'W'lJD.:J cJl! 'W~ ~, , ~1J 

• )} !II . W • jI 

I~V1 fl~! 1Yl tI CJl~1'W 'il~ 91'\AJ Yi l~D f)'lJl'l'l1 fl1 ~ frfl 1!l~~ 5 'Iff! ~ '!!'W! ~'W(Jl Yi 1ctlrl1H f 1J iYVll~11Yl 'M11J fl1 ~ ~ 'W, 
, )I 

'Vl~ I1jv'W19l111J CJ1 'ill fl rlliT m 1 'W mu ~ m ~ 'lJf)1 'J Vl'l1 n II 1,'1 ~ (J 1 cJ!,:) 1~! tl 'il ~'\J'W liVl~1'W ~ ~91'\AJ~'W 'Vl~ l-U (J~I V~ 
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• 'jJ. 

tVlv~ 13 'lfiAflu,,:dJ~ttl'WVllil1f1ll~1~i'mnhfl1tllt-eJC)h,,1 'W ff~1t'h iflV'\J'W lfl'1W~Vlli1~1 'W f11'l'Vlfl"-eJ~ 

oxytetracycline 


i'W'\J'Wlfl 20, 50 u,,~ 80 ppm (Liao, et al., 1992) 


enrofloxacin 


i'W'\J'Wlfl 5, 10 u,,~ 15 ppm (Rodriguez, et ai., 2005) 


sui fadimethoxine 


i'W'\J'Wlfl 10, 20 u,,~ 30 ppm (Lewbart sited by Carpenter, 2005) 


tetracycline 


i'W'\J'Wlfl 10, 30 u,,~ 50 ppm (Vaseeharan, et al., 2005) 


oxolinic acid 


1'W'\J'Wlfl 1, 4 u,,~ 16 ppm (Naviner, et al., 2007) 


'j/ I j,I , 

lJ'W ii f1 ~1'W 1'W '11 flmih ~flYi 'l flfl~1~1'WH~"d''W 'iI'W ff'W ffflf11'l'Vlfl" fl~ t'V1-eJfl1h ~ ff'Vl nfll'W '\J fl~ V1. ~ 

• 'jJ 

1flvt'h,j'm.!"Yil~i'1Ml'Wlru'l11fl~'l1f11JJflfl~1~ (Survival Rate: S.R.) ~~\j (jun tflVV1flt)$l U"~flru:;:, 

2549) 

%S.R. 
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I I iI 'JI , 

flll'Jl'i~-:Jfll'Hl'iiJtrnJl'li'tfl~hfl 24 <)f11m ff-:JtflfHnfll'j'tltl-:JmHHih~tll!1J~1'U1'Ul'itlmih~tlVl 
., . . 

'jtlfl;1~ H'tl~'V1lfll'jHl'Jfll'itlmih~tlVl~ltJtltlfl~lflfl'j~1J~'YIfI'tltl-:J 'V11~tlti1tl-:Jtrl'U11m 71'U ''UU~'tl~1'U 
1 iI 'JI , 11. " , 

t~1Jl'i tll'JVlflll'JYI-:J ~lJIP11tltil-:Jl'i tlmih ~tlVl{hl'JflltJl'i ~-:Jfll'j~ fit ~tl 24 <)f11lJ-:J U'tl~l'i tlmill ~tlVl'jtlfl;1f1 
I iI jJ iI iI I " 

i'U 1'U Vl ffW;YfI fll'j i'mn itl'V1lfll'j l'Vil~ utJm~ml1JtlVl I~ tJ'tl-:J hmTl11'J I~ tJ-:J t:Utl TCBS l~tl~'U rJ'U ';ht~tl• 
, tI ,,, 1 

U1JtlVlt~fJ'Yhrl1.Hnm~'tItl-:Jfll'jtfl~htl fitl Vibrio spp. ~lfll!'U'V1lfll'jt;m<iftl~lflltll'tliJVlt~1ty1J'Uml'il'j 
'JI 'JI to' II 

t~tJ-:JI';tl TCBS tJlhh'Vil~'tl-:Ji'Uml'i1'JI~tJ-:JI';tl TSA 'V1lfll'j'YIfl'Ntl1J~1tJ'11f1'Y1f11:1'tJ1J API 20E test kit 
., . . 

0-' Gt ~.c1 ~ .:::l 'jI

(Biomerieux, France) 'j1lJ'YI-:J'YIfl1:1'tJ1Jtl11lJ'NllJ1Hl !'Ufll'jttl'tltl'U'YI (Motility test) fll'jfl~1:1'~lflfll'jtJtllJ 

d G) jJ dlq 0' a. ~~QJ"'I':
1:1'!tfl'jlJlm~fll'j'YIfl1:1'tJ1Jtl11lJ'Nlm'j f:l ! 'U fll'j 'N'j l-:J Itl'U !C}flJ tJtJfl9HfI 1:1' (Oxidase test) !'VitltJ'U tJ'U 1l11J'U l<jftl 

V. cholerae, V.jluvialis U'tl~ V. vulnificus 

., . ., 
~lJ 1P11 tl ti l-:J 'tI tJ-:J l'i tl mill~tl Vl {htJ 11 tJ tJflll'JU'tl ~11 tl tJ'll fl~m'V1lfll'j fI 'j 1 ~l!1J ~ l'U 1'U!~tm1Jtl Vlt~ tJ 

., ., 
Yl-:Jl'ilJfI (Total bacterial count) lf1tJ1~fl1'J aseptic technique tJWi1't1tJ-:Jl1tJtJ!ill~tJtWfltltlfl~lm'lli1tlfl 

" "JI , ,
'JI'I'JI ~ QJQJ",'I'JI d ",,,, ij"'d", '" 'JI",'" "''I'JI~'j/

U'tl1 !<jffl'j'j !fl'jfl~'YI-:Jfl1 !l1'tl~ttltJfI ~lfl'U'Uflfll1tlm l8"tJ'YI1:1'1J'tl~!tJtJ~U'tl~H1:1'lJ~'Ut'tllfl'U~m<jf-:J!l'i!~ 1 ., 
fli'lJ tJli'll'ri'tl-:J''U1:1'l'j'tl~mtJtJltfli1tJ (NaCl) 1.5% tl1lJlf1'j 9 iJ'tl~~fI'j 'V1lfll'j!~tl~l-:J'tl-:J 10 tfh 'l'Utl-:J . ., ., 
l'immVl 5 H'NlJl li'!,j'1f1'U im1t'llfl~fl1:1'l'j'tl~mtJ''Uu~'tl~l1'tltJfllJl 0.1 iJ'tl~~f1'j l1tJ~'tl-:J ''Uml'i1'j!~tJ-:Jt~tJ 

'JI" •• 

TSA+1.5% NaCI 'llfll!'U'V1lfll'jt'Vil~t';tl~1tJ1~ spread plate technique (.fl1'ViVl12) !t'tl~tJlitl,jlJVl . .. ., 
fJtu'YlfJiJ 30 tl-:JrYltC}f'tltCHtJ'N trl'U!1'tl118-24 <)f11lJ-:J 'V1lfll'jl!1J!t"~~1'U1Wl1l~1'U1'U!~tly}n'lJfI ijl1'U1tJ 

!rl'U Colony forming tmitJgram (CFU/gm) 

fl. 'tI . . .. .,
d Q,I OJ 0 ~ .c1.et 

fll'Vi'YI 12 'tI'UfltJ'UfllHl'j1~'U1J~1'U1'U!<jftJU1Jtl'YIt'jtJ (Total bacterial count) 
.. .. 

~ a , a9l~d 

fl. fll'jt~tJ'i)l-:J!<jftl!t1J1J 10 t'YIl 'tI. fll'jt'Vil::::t'tftl~1tJ11l spread plate technique 
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.. 

"" G 0 

fIl'jml'U1H>1'jl::;'t'ii'JtUm'tn~1 

~ 0 ~ 

'I11f11'J \91 d1'il1~fJ Wfl1l'llh1111 -U '~H n 'QtlHf fJ ~ 'U U,nl1 (Temperature) llfl 'J 1::; l1'hw1 ~ 
o ~ 

Thermometer ~luunciil'il'W~~::;mtlhn.h (DO) 1~tl1~ DO meter ~'W YSI Model 55 ~lfl11lH~'Wm~-
q 

I 1 '131 I oj 1 '131 '" " 
~l\I (pH) !~tI!'lf pH meter fllfl11l1lflll (Salinity) !~V!'lf Hand Refractometer U~::;\9I'J1'il1Ifl'Jl::;'l1 

v ~ 

fJwfIll'l'thvn~lfliJ I~Hn ~lfl11l11~'W~1\l'UU·nl1 (Alkalinity) l~tll1i Titration method ~lHUll l'JJ!'wtI 

l~tll1i Phenol hypochlorite method (Grasshoff, 1976) ~l''W'\9I{'Vll~tll1i NED Colorimetric method 

(Strickland & Parsons, 1972) ~l''WI\9I'J'Vl hWl1i Cadmium reduction colorimetric method (Strickland & 
~ 0 

Parsons, 1972) u~::;fil't'JmnvJ\9I l~tll1i Ascorbic acid method (Grasshoff, 1976) 'I11fil'JI~ml1mh\l'thVi 
~ ~ v

31'1 '" il"l '" 1 0 '" " 0!'If'Vl~~U\lI~tI\l'l1Um l~U'VJn'l 3 1'W \9I~u~'J::;v::;n~lnl'J'Vl~~U\l !\9ItI'il::;mmm1'il1Iml::;'l1fJWfIll'l'Wl 

fIltl1 'W 11'U\l-ufi11~nl'J 

" 
llfl 'J 1::; l1''li'mJ ~fl11l1 H\9I n~ l\l'UU 'H)\9I'J 1 fil'J'J U~~l\91 'UU\l'l1 Umill ~U'Vll\l ffii~ 1 \91 tll1illml::;l1'~ 1 

" 
fl11l1H-U'J-U'J1'W (Analysis of Variance: ANOVA) 'UU\lH~~::;'l!~fil'J'Vl\9l~U\l~'J::;'f1'lJfl11l114m1'W 95% 

U~::;IU~V'lJ!~tliJfil!ll~tI'UU\lfil'J'Vl~~U'I~U\9In~l'1n'W l~tll1i Duncan's New Multiple Range Test 

(DMRT) ~1t11u'JHmllffii~r;ilI1'il'JU SPSS version 13.0 (mr'W~ojftl, 2542)
" 
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.. ..
'" "" "'''' 1 il "" 14lI'l-1Y1'lJa~A'IHHl1JfI'YII'j£J Vibrio spp. UtHl£J! lela !'YI£J 

~ v , 

rH'l fll ';j! 'V'll~!~m! 'U fI ~!~ I'J Vibrio spp. 1)1 fl '\1 tll'J lill ~tll 'VII'J~ ihll fl nil 11'J 'ill fHYfll-w1~I'J 

1'V11'J1ff1ff~{'VIl.:'l'VI~![;'l!![;'l~ff'\.HrnflUiY~!fll~ffi.:'l ~·ml~'l5[;'l'U~ ~1'W1'W 40 19l1aV1.:'1 1~I'JYi1flU!'V'll~!!l'Jfl 
~ . 

iI g.I I iI I 'j) 

!~tlU'UfI~!~ I'J'illfltllI'J1~.fl11'J1'W~l.:'11 'Utl-.1'\1tll'JAil1 ~fl~ ij fll fll';j il 11'Jl'1-.1~ijtl1 fll';j fl~1:JJ!umY(1!~ 'W 1-.1 'U 11 
" iI I V I 

V <!I V , <!I ""~... 'I '" 'j <!I "'''' '" II] v 
fl[;'l1:JJ!'Wtl!'VIl'U1~!!'\11.:'1!![;'l~!'WtlWtllJ~tl11'J1~.fll1'J !'Wl;lfl'Ul~ 1~1'J'V'l'UI'l5tl!!'UfI'YI!';j1'J Vibrio spp. 'VIUl'Jfl!~ 

ClJ" QJ rI Q,J '1 Clo til gJ , Q.I rI 
'VI-.1'\1:JJ'fI 10 ffll'J'V'l'W~ 'il~fl~ 'W Vibrio spp. 3 'If'W~ b~!!fl Vibrio cholerae (3 ffll'J'V'l'W~) !![;'l~ Vjluvialis 

(3 ff1I'JYl'Wi) ~.:'I!~'Wfl~:JJ~ijlf11[;'l-Wff!'\1i'itl-.1 U[;'l~ V vulnificus (4 ff11'J~'Wi) ~.:'I!~'Wfl~:JJ~ijlf11[;'l-Wff 

I tI "jI " 

l'W~ul.:'l~ 3 ml~'V'l'Ul1!~tl!!'UfI~!~1'J Vibrio spp. l'1.:'1 3 'lfU~-wffl:JJl';jfI'V'l'Ul~'illfltllI'J1~l'1-.1 5 ~l!!'\1tl-.1 
" v

l~un 19l'UlI9l'Ufltl'W (Hepatopancreas), tllI'J1~S'UYl'Wi (Gonad), lll!i'itl~ (Hemolymph), fl~l:JJ!Utl!Y(l 
" I iI I 

(Foot Muscle) U[;'l~!Utl!fjflU'fltllI'J1~.fll1'J1'W 'Utl-.1'\1tll'JAill ~tl~ijfllfll';jil 11'J'VI flfllfll';j• 
I " I " 

!1jtlYilflUffmJlf.lWff:JJ1T~'Utl.:'l!~tl!!'UfI~!~1'J Vibrio spp. ~'V'l1Jl'1-.1 3 'l5U'fl l~un fll';j'VI'flfftl'U 
, , v 

<!I '" V ~ .1' <!I '" '" fl11:JJffl:JJUtl 1'Wfll';j!fI~tl'\.J'VI (Motility test) fll';jl'Jtl:JJ"um:JJ!!~~~lJ';j1.:'1'Utl.:'l!'l5tlll'UfI'VI!';j1'J (Gram's stain 

'j) d \J] rI q I J 
and morphology) fll';j'YI'flfftl1Jfl11:JJff1:JJl';jtl1'WflUff';j1-.11fl'\.J !C}$:JJfltlfl9H~ff (Oxidase test) 'V'l'U11 !'l5tl 

~ <!I" "'''' .1' , ..." 'j!V '" V cholerae !1J'\.J!'l5tlU'UfI'YI!';jI'JUflnJ[;'l'U (Gram negative) ~lJ';jl.:'l'VItl'\.Jff'\.J IfI.:'I (curved rod '\1';jtl comma 

shape) ~tl:JJ~'fIffU'fI-.1 (.fll'V'l~ 13-fl.) ffl:JJl';jtllfl~tl'\.J~I~U[;'l~rJil~ltl'\.J1C}$:Wtltlflc)f!'fIff (Oxidase) l~ (.fll'V'l~ 

" " ~ tl'W'Ii'l-.1I1'U'\.J (.fll'V'l~ 13-fl.) !Utl-.1'illfl fl1';j'\1l1flvtll'Jlll~l[;'l~1mff 
~" ~ 

ri1'WI~tl V jluvialis 1~'\.JI~tl!I'UfI~I~I'J!!m:JJ[;'l'U (Gram negative) ~l1il-.1I~'\.J'vltl'W{Y'W !l1-.1 

(curved rod '\1~tl comma shape) ~tl:JJ~~ffU~-.1 (.fll'V'l~ l4-fl.) ff1:JJumfl~tl'\.J~ 1~1I~~ rJil~Ifl'\.J lC}$:W 
I I" II"

.::::), \I] 'j) Q .t!t.et .do.et , 't 't dod 

tltlflC}$!'fIff (Oxidase) b'fl (.fll'V'l'YI 14-'U.) 1I[;'l~!:JJtl!'V'll~I'l5tl'U'\.Jtll'\1nIM.:'II'l5tl TCBS agar 'V'l'U11 !fI ![;'l'\.J:JJ 

I I" V" 
cS. .et d c::t.et , ,.. 't .d..d,QJ <)31 dctc::t 

(.fll'V'l'YI IS-'ll.) 1I[;'l~I:JJtl!'V'l1~I'l5tl'U'\.Jtl1'\1l';jI[;'lI'J\lI'l5tl TCBS agar 'V'l'U11 Ifl ![;'l'\.J:JJ[;'lf)1:IW~ !fI-.1~'U :JJffl'U1'J1 
" ~ 

~l'Utl-.11fit[;'l-wU'lJ'I.n1'U (.fll'V'l~ IS-fl.) IUtl.:'l'il1fllli ffl:JJl';jtl'\1l1 flvtll'Jll1~1[;'l~1mffl~ 
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fl. '\.I. 

mVfYi 13 H"flTi'YI~fffl1JflW fflJU~'\.Ifl~ V. cholerae• 
.... 1 I .Q ,q,il ~ ~ d' ~ 

fl. ~lJ'Jl~!m~fl1'J~~fftlfllJHmlJ'\.Ifl~ V. cholerae '\.I. H"'YI~fffl1Jfl1'jH"~m'W !C)j'lJflflflC)j'!~ff 
., ., 


fl. ~fl~W~lfll"ihfl~ V. cholerae 1J'Wml1n!~l.I~!;ffl TeBS 


fl. '\.I. fl. 

q 

m~'YI 1
~~ 

4 H"fl1'J'YI~fffl1JfJWfflJ1J~'\.Ifl~ V.fluvialis 

fl. ~l1jl~H"~fl1'J~~iY~fllJHmlJ'\.Ifl~ V. fluvialis 
., ., 

'\.I. H"'YI~fffl1Jfl1'JHi1~!fl'W lC)j'lfflflflc)f!~ff 

fl. ~fl~W~lfll"ij'\.lfl~ Vfluvialis 1J'Wm111'J!~l.I~!';fl TeBS 

fl. '\.I. 

fl. ~fl~W~ Iflhij'\.lv~ V vulnificus 1Jt.lm111'J!~tI~!;ffl TeBS 

m~Yi 15 H"fl1'J'YI~fffl1JflWfflJU~'\.IV~ V vulnificus • 
... 1' ~ .::til 

fl. ~lJ'Jl~H"~fl1'J91~fftlfllJHmlJ'\.Ifl~ V vulnificus 
Q. tq ~ .C), 

'\.I . H"'YI~fffl1Jfl1'JH"91!flt.l !C)j'lJflflflC)j'!~ff 
" ., 

I 

http:hij'\.lv
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," " 
1'l1':il\ll1 3 f-H'lf11':iWJfl')j'iJ~!~{)UiJfll1{~1'J Vibrio spp. ''U'YI{)l'J!ih~{) 1~1'J'VI~'ff{)iJ'VI1\1;1!flij~1l'J'lt~'VI~'ff{)iJ 

API 20 E test kit 

V. cholerae V. jluvialis V. vulnificus 

VC. I VC.2 VC.3 VF. I VF. 2 VF.3 VV.I VV. 2 VV.3 VV.4 

TCSS Agar Y Y Y Y Y Y G G G G 

Gram stain 

Motility + + + + + + + + + + 

Oxidase test + + + + + + + + + + 

ONPG test + + + + + + + + + + 

ADH (Arginine Dihydolase) 

LDC (Lysine Decarboxylase) + + + + + + + + 

ODC (Ornithine Decarboxylase) + + + + + + + 

CIT (Citrate utilization) + + + + + + + + 

H
2
S (Sulfide production) 

URE (Urea hydrolysis) + 

TDA (Trytophane Deaminase) 

IND (Indole production) + + + + + + + + + + 

VP (Voges Proskauer) + + 

GEL (Gelatin hydrolysis) + + + + + + + + + + 

ARA (Arabinose Fermentation) + + + 

GLU (Glucose Fermentation) + + + + + + + 

MAN (Mannitol Fermentation) + + + + + + + + + + 

INO (Inosital Fermentation) 

SOR (Sorbitol Fermentation) 

RHA (Rhamnose Fermentation) 

SAC (Sucrose Fermentation) + + + + + + 

MEL (Melibiose Fermentation) 

AMY (Amygdalin Fermenta­ + + + + + + + + + 

% Identification 99.3 92.1 99.9 99.4 94.7 99.2 98.9 99.7 98.7 98.6 

Isolates 8 II 4 16 12 10 3 746 

l'IlJlml'l~ : Y = yellow colony, G = Green colony, + = Positive, - = Negative 
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\II' " d Q ~ " Q .at <a Qq 
f'H'fll'n1~HH)1Jfl1UJ !1V10Ulm'U~il'lf'W 13 'If'UYI'lH).:.II'lfOI!1Jfl'm'HJ Vibrio spp. IYlf.l11i Agar Disk 

Diffusion Method 

11]' 3J ct<r Cld .d 'j)

i1fHHJUflll:JJ n\9HHJWI1'U~~'lfVl !~tn1i Agar Disk Diffusion Method 9f\lrl~f11':i'Vl~~tJU~ltJtJl 
gJ Q ~ Q , tI' II ~ 
\9ll'U~~'lfVl'Vl\l 13 'If'U~ VlUll Chloramphenicol U~~ Nalidixic acid ijq'Vlih..lf11':iEJUEJ\lI'lftJUUfl1111tJ 

\fI 'j).ct.d

V. cholerae, V. jluvialis U~~ V. vulnificus 1~~'Vl,,!~ (100%) 

o Q.1 'j) C!.des 4Q.1 ~..J .Q Q Q 

~l'l1':iUtJl\9ll'U~~'lfVl'Vl:JJq'Vl1itJUtJ\l!'lftJUUfI'Vl!':itJ Vibrio spp. 2 'If'U~ 


IIJ!II 

V. cholerae t!~~ V. jluvialis l~t!fl 

I 

Doxycycline hydrochloride, Furazolidone, Norfloxacin U~~ 
I tI' ~ ~ V v 

Oxolinic acid 'ihI11UtJlI9i'1'U~~~Vll1ijq'VliEJUEJ\l!~tJUUfll1!1tJ Vibrio spp. 1~!'wtJ\l 1 'lfU~ ;itJ EJUEJ\l!~tJ 

V. cholerae 1~!!fi Ciprofloxacin,Enrofloxacin,Oxytetracycline U~ ~ Tetracycline ril'U tJll9i'1'U ~ ~~Vl ~ 
v v , 

~l:JJ1':itlEJUEJ\lI~tJ V. jluvialis 1~t!n Sulfamethoxazole Itrimethoprim t!l9illiijtJll9i'l'U~~~Vl'lfU~'~l1ij 
.. v v 

q'VliEJUEJ\lI~tJ V. vulnificus 1~liijtJ\l'lfU~!~tJl 
I tI' v " II 

ril'U!'J119i'1'U~~~Vl111liijq'VliEJUEJ\l!~'iJlIUfl1111tJ Vibrio spp. r1\l 3 'lfU~ 1~t!n Erythromycin l!~~ 

.... i '"
, 

'"
, 

Novobiocin ~\lll~~\l 'U\9ll':il\l'Vl 4 t!~~fl1Vl'Vl 16 n.-f1. 

, v v 

\9l1':il\ll1 4 rl~f11':i'Vl~~tJUflll:JJ1lI9iVtJlI9i'1'U~~~Vl 13 'lfU~nUI~'iJlIUfll1!1tJ Vibrio spp. r1\l 3 'lfU~ 

~ Ji q ~y ~ 4 
'II 61'11 61'U':i 16'Y1'VnJ I 'IJ'Ul~ Clear zone 'H':i6 Inhibition zone (~m.) 

V. cholerae V. jluvialis V. vulnijicus 

1. Chloramphenicol 35 ± 0.87 34 ± 0.85 31±0.75 

2. Nalidixic acid 31 ± 0.75 36 ± 0.82 21 ± 0.48 

3. Ciprofloxacin 23 ± 1.11 11 ± 1.89 0 

4. Doxycycline hydrochloride 26 ± 1.11 31 ±0.75 12±0.41 

5. Enrofloxacin 25 ± 0.48 17 ± 0.96 0 

6. Erythromycin 18±1.11 19 ± 0.48 16 ± 0.82 

7. Furazolidone 22 ± 0.65 30 ± 0.41 8±1.41 

8. Norfloxacin 28 ± 0.85 34 ± 0.85 15 ± 1.04 

9. Novobiocin 17±1.38 0 0 

10. Oxytetracycline 26 ± 0.75 6 ± 0.71 7 ± 0.75 

11. Tetracycline 23 ± 1.25 0 9±1.l1 

12. Sulfamethoxazole Itrimethoprim 0 29 ± 0.48 0 

13. Oxolinic acid 24 ± 1.31 33 ± 1.11 7 ± 048 

l1lJlfJIl1llJ: thW'H'lmllJ'1~m.Jl~TW~~;l'lI~fJlmv'U!'Viv1Jn1JfillJl\ll'j!1'W'lJV'l Difco Manual 10
Th 

Edition (1984) 

i'W\Ill'jl'l~ I fllf1~'W1f) 'I. 



28 

n, 

I 



29 

'U . 


I 



30 

I I II, 

f11'V.fl16 ~mHU::: clear zone flln~~h..!ljj~'YI~ff~1Jfl11lJ'1~mJ1~1'\..I~,,:jh'f 13 'lfiA~'\Iu~ Vibrio spp. 

fl. V cholerae '\I. Vfluvialis fl. V vulnificus 

'HlJ1tl1'H~: 1. Chloramphenicol (C30) 2. Nalidixic acid (NA) 

1. Ciprofloxacin (CLP5) 4. Doxycycline hydrochloride (0030) 

5. Enrofloxacin (ENRS) 6. Erythromycin (E15) 

7. Furazolidone (FRIO) 8. Norfloxacin (NORlO) 

9. Novobiocin (NV30) 10. Oxytetracycline (OTlO) 

11. Tetracycline (TE30) 12. SulfamethoxazolelTrimethoprim (SCP) 

13. Oxolinic acid (OA) 

I 
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0 ... 0 'I v.,." .,..,."..,. _~ .;..,. ..,. ... 'I v 
tll11't'i'tUJl'Ul A't'ilHft &1tll'tJ116"U' (vibriosis) 11il~'t'i11J1'l11W'\l6~&'lJ6&mfl'H1tJ Vwrio spp. 'fI'f111't'i . . . 

'" d '" '" ""'''tT\JI1'f1fti:l6~\JIltJfI'H't'i'U~ (50%) .flltll'U 24 Wl&'lI~ (Median Lethal Dose at 24 hr : LD50 at hr) 

, " iI • 
"l '" 'j) 'j) "" 'j) i1 "l oCt
UJtl~fHn'j~::;mtJ V. cholerae, V. jluvialis U~::; V. vulnificus l'Ulf)~llHlJtllm'Ufl'l'Hflm l~fl'VI 

, .. , 
24 oM11lJ'I vrtJ'h 'Htlmi1lifl'i):::ijmf)1'JibtJu~::;~l1ml1f)1 'jfl11J~ltl;ff l~W'il:::uff~'1'jfltJ1 'jmidlJlmun 

" 

I • Iii. 'II "II 
lq' ..:!( d do il "l "'1 'j/w a do do Q,I ~ d

U~::: AlHfI~fllJ'VI'H~1JUff'l (fllW'VI 17 f),-·n U~:::'Hfltll l~fl'VI ~'j1JI'Jj'tlU1JfI'VII'jtJ Vibrio spp. 'VI'I 3 'Jj'lJ~lJ 

'il:::llfffl'lmm'jibtl'~'H~ltJmm'j 
~ 'j) oCt d0'l'j) il': ~u oJ oJ 'I 

H~m'jt1f)fjl'UlJl~ (dose) 'Ufl'ltJl~llJ~~'Jj'W'VI'VIl m'Htltll l~fl~ltJ !lJflH'HlJ'I (50 %) flltJ!lJ 
, .... 

n~l 24 .Jf111H W1J',h til LDso '\.Ifl'l V. cholerae, V.jluvialis U~::: V. vulnificus ~fl'Hflmi1limrlJl'Vhti1J 
7 7 9 0 ... d 'I

1.04 x 10 ,1.87 x 10 Il~::: 2.87 x 10 CFU/ml. ~llJ~lfl1J (~l'jl'l'VI 1-3 !lJfllflHlJ1f) 'il.) 

f). '\.I. 

'I. 
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, 
f)l'fYllfll MIC/MBC 

" " " rl~f)1':i'Yl~HYfl'Uth~-ff'Yl~fl1'Vj'\Hl'l£Jl~TW~~;'W 5 'lJ'U~''Wf)1':iiT'UiT'lI~f)!I'UflYi!1£J Vibrio spp. r1'l 3 

"I""" I " " 
'If'W~ 'W'U11 Oxolinic acid iiih~-ff'Yl~m'W"WfluiT'UiT'll~fl V. cholerae ff'lff~ ':ifl'l~'l:m flfl" . , 

.di 4::l I I Q.I 

Oxytetracycline, Enrofloxacin, Tetracycline II~~ Sulfadimethoxine CJf'll.lfll MIC l'Yllfl'U 2: 0.125, 2: 
o Q.I .:::::i I I Q,I 

0.50,2: I, 2: 11!~~ 2: 128 ppm 9l1l.l~1~'U 1!~~l.Ifll MBC l'Yllfl'U 2: 16,2: 16,2: 16, 2: 321!~~ 2: 256 ppm 

9l1l.lih~'U 

Q,I Q.I ~ a " " 
f)1':i£J'U£J'lI'lffl~'lL1~ ':ifl'l~'l:m flfl Tetracycline, Oxytetracycline, Sulfadimethoxine II~~ Enrofloxacin 
~ do I I Q.J 0 Q.J .d. I 

CJf'll.lfll MIC l'Yllfl'U 2: 0.125, 2: 0.125, 2: 0.50, 2: 0.125 I!~~ 2: 0.125 ppm \Plll.lm~'U I!fl~l.IfIl MBC 

IVlln'U 2: 8,2: 64, 2: 64, 2: 256 I!~~ 2: 256 ppm 9l1l.lr;l1~'U 
, " " 

tr1'W £Jl~1'W 'il ~;'W Yiiith~ -ff'Yl ~mow hwu iT'U iT'll~fl V. vulnificus ~ fl Enrofloxacin• 
" " th~~'Yl~m'W''Wf)1':iiT'UiT'll~fl~'lL1~ ':ifl'l~'l:m ~fl Tetracycline, Oxolinic acid, Oxytetracycline U~~ 

..c:9CiI IQ.I Oal ctl 

Sulfadimethoxine CJf'll.lfll MIC l'Yllfl'U 2: 0.50, 2: 16, 2: 1, 2: 32 11fl~ 2: 128 ppm 9l1l.l~1~'U IIfl~l.IfIl 

MBC l'Vlln'U 2: 32,2: 32, 2: 128, 2: 25611~~ 2: 256 ppm 9l1l.lr;l1~'U ~'lUff~'lJ:'W''W911':il'l~ 5 

, I 3.J ..::::tv"" ~.:::::I ~I~.c:t..c:::i 

1'11':il'l'Yl 5 fIl MIC II~~ MBC 'lJfl'l£JlI'11'W~~'lf'W'Yl'l 5 'If'W~ I'1fll'lJ'flU'Ufl'Y1I':i£J Vibrio spp. 3 'If'W~ 

Antimicrobial 

drugs 

V. cholerae 

MIC MBC 

(ppm) (ppm) 

V. jluvialis 

MIC MBC 

(ppm) (ppm) 

V. vubrificus 

MIC MBC 

(ppm) (ppm) 

Oxytetracycline 2: 0.50 2: 16 2: 0.50 2: 64 2: 32 2: 256 

S ulfadimethoxine 2: 128 2: 256 2:0.125 2: 256 2: 128 2: 256 

Enrofloxacin 2: 1 2: 16 2: 0.125 2: 256 2: 0.50 2: 32 

Tetracycline 2:1 2: 32 2:0.125 2:64 2: 16 2: 32 

Oxolinic acid 2: 0.125 2: 16 2: 0.125 2:8 2:1 2: 128 

..:S .... 1 Q ~ 3.J..:::s. ~ 1Il3.J I 

vH'If)1Hl'fl'hlllJ':i~ff'Yl1Jm'W'lJfl'l£J11'11'W~~'lf'W 5 'If'W~ ~~lIfl Oxytetracycline, Sulfadimethoxine, 

Enrofloxacin, Tetracycline U~~ Oxolinic acid hJ'IJ'Wl~~l'l"ln'W l'll'W':i~£J~l1m 71'W 'W'U':h fll'1':ilf)1':i 
" ,

':ifl~;191'IJ'e)'l'l1'e)£Jlih~'e) dJ'e)lH£Jl Oxytetracycline ''W'IJ'Wl~ 20, 50 11~~ 80 ppm ii~l!'Yi1n'U 

I 
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46.67±6.67%, 66.67±6.67% !!'tl~ 63 .33±6.67% 1'l1lJillrlU ri1'Wh.!mjlJfllUfJlJUlnlh)\9l'llf)l'l·H)~~l\9l 
, " , 

, Q.I Cl I .:+1 .,:!f.c:tQ.l 'j) , '" 

t'VI1nU 33.33±8.82% CJj'.:J'WU11lHHJtu1~fl'Vl'ln'l:l1~lV£J1 Oxytetracycline 'W'IJ'W1~ 50 !!'tl~ 80 ppm lJ 
" , 

U\9l 'l1 f11 n fl~~l\9l!!\9l n~ 1.:J nu']j'~ fl lU fllJ U 1 fitt 'tl~'tl Ufl V1.:J ij '11mhflttl 'Vll.:J 'ffi11i (P<0.05) i ~Vl1 fl mill ~fl.yj
• • u 

i'mJ1¢lJVV1'IJ'W1~ 50 ppm 1)~ijfl\9l'l1f)lnfl~~1\9l~.:Jnl1i'mJl~lVV1'IJ'W1~ 80 ppm ril'Wl1flmil1ifl~ 
" i'mn~lVV1'IJ'W1~ 20 ppm 'l1'W'WU11ijU\9l'l1f)l'l'lfl~~1\9lil1!!\9ln~1.:JnU'I1~fllUfJlJUln (P>0.05) (\9l1'l1.:J 

, , 

.yj 6 U'tl~fl1'W.yj 18) 

Q,I ..:::t~ _+1 ~ " ~, Q.I 'j) G) 
fl\9l'llnU'lfl~']j'11'l'IJfl~l1flmu1~fl tlJfl'ln'l:l1~lVV1 Sulfadimethoxine !'W'IJ'W1~ 10, 20 U'tl~ 30 

ppm ij~l!'vhnu 26.67±3.33%, 46.67±3.33% U'tl~ 36.67±3.33% I9lllJihrlU ~h'W''Wn~lJfllUfJlJUlnij 
, " , 

fl\9l'llf)l'l'lfl~~l\9lt'Vhnu 20.00±0.00% qf.:J'Wu1111flmih~fl.yji'n'l:l1~lVV1 Sulfadimethoxine ''W'IJ'\..Il~ 10 

ppm ijfll'l'llnU 'lfl~;l\9l il1UI'l n~l.:J nu 'lt~fl 1UfJlJU lnfl V1.:Jij'l1 V'tYlflty'Vll.:J'ffi11i (P>0.05) U'tl~11 flV 
'jJ I iJ tI 

!il1~fl.yji'n'l:l1~lVV1 Sulfadimethoxine 11.:J 3 'IJ'\..Il~'l1'Wijfl\9l'll f11'l'lfl~~l\9l U\9ln~l.:Jn'W!!'tl::::!!\9ln~l.:J nu']j'~. 
" ,

mUfJlJ'tlUflvNij'l1mYlflty'Vll.:J'ffi1~ (P<0.05) 1:~vl1flmill~fl.yji'm:n~lV£Jl'IJ'Wl~ 20 ppm l)~ijU\9l'llf)l'l 
, , 

'lfl~~l\9l'ff.:J'ff~ (P<0.05) (19ll'l1.:J.yj 7 !!'tl~fl1'W.yj 19)" . " ,
Q.I CI~ ...+t ~ ~ (lJ 'jJ i '" 
fl\9l'llnU'lfl~']j'l\9l'IJfl.:Jl1flmul~fl tlJfl'ln'l:l1~lV£J1 Enrofloxacin 'W'IJ'Wl~ 5, 10 !!'tl~ 15 ppm lJ 

~l!'vhnu 53.33±3.33%, 56.67±3.33% !!'tl~ 53.55±3.33% \9l1lJr;llrlU ri1'Wi'Wn~lJfl1UfJlJUlnijfl\9l'l1f)l'l 
, " , 

'lfl~~ll'l!'Vhnu 36.67±3.33% qf.:J'Wu1111flmil1~fl.yji'mJl~lV£J1 Enrofloxacin i'W'IJ'Wl~£J1 5, 10 U'tl~ 15 

ppm ij U\9l 'l1 f)l'l'l fl~~l\9l!!\9l n~l.:J nu'I1~ fl1UfJlJ U 1 fitt 'tl ~ 'tlUflV1.:J1i'l1 mYlflty'Vll.:J'ffi11i (P<0.05) 1:~Vl1flV 
jJ t j.I i.I 

til1~fl.yji'n'l:l1~lVV1 Enrofloxacin 11.:J 3 'IJ'W1~'l1'WijU\9l'l1f)l'l'Jfl~~1\9l il1!!\9lfl~l.:Jn'W flVl.:Jij'l1mhflttl'Vll~
" , 

u 

, 
'tYi11i (P>0.05) U~'Wu1111flmill~fl.yji'n'l:l1~1VV1'IJ'\..Il~ 10 ppm l)~ijU\9l'Jlf)l'J'Jfl~~l\9l~~,!~ (\9l1'l1.:J.yj 8 

d 
!!'tl~fl1'W'Vl 20) 

'" "'''' .+t 1/ ,A '" SJ, co 
fl\9l'J1f)l'J'Jfl~']j'11'l'IJfl-.ll1flmul~fl tlJfl'ln'l:l1~1V£J1 Tetracycline 'W'IJ'\..Il~ 10, 30 !!'tl~ 50 ppm lJ 

~lt'Vhnu 43.33±3.33%, 43.33±6.67% 1I'tl:::: 50.00±10.00% I9lllJr;llrlU ~h'W''Wfl~lJfllUfJlJU1nijU\9l'l1 
, " , 

f11'J'Jfl~~l\9lt'Vhnu 23.33±3.33% qf-.l'WU1111flmill~fl.yji'n'l:l1~1VVl Tetracycline i'W'IJ'Wl~Vl 10, 30 U'tl~ 

50 ppm ijU\9l'llf11'J'Jfl~~l\9l!!\9ln~l~ nU'I1~fl1'JfJlJU1m!'tl~'tlUflVl.:Jij'l1vrl1flty'Vll..:j'ffi1~ (P<0.05) 1:~ V 
tI I tI tI 

l1flmil1~fl.yji'n'l:l1~1VV1 Tetracycline 11..:j 3 'IJ'W 1~'l1'WijU\9l'J1f)l'J'Jfl~;1\9l !11!!\9lfl~1..:jn'WflV1~ij'l1mhflty 
" ,

'Vl1..:j'tYi1~ (P>0.05) !!~'WU1111flmih~fl.yji'fl'l:l1~1VV1'IJ'W1~ 50 ppm l)~ijfl\9l'llf)l'J'Jfl~~l\9l~..:j'f!~ (\9l1':i1..:j 
, , 

.yj 9 U'tl~fl1'W.yj 21) 
" ,

U\9l'J1f)lnfl~~1\9l'IJfl..:jl1flmil1~fl !ijfli'n'l:l1~1V£J1 Oxolinic acid ''W'IJ'Wl~ 1, 4 !!'tl~ 16 ppm ij~l 

I'vhnu 43.33±3 .33%, 40.00±0.00% t!'t1~ 40.00±0.00% \9l1lJr;llrlU ffl'Wi'WmilJfllUfllJU1flijU\9l'J1f)l'J. . 
dc:. 'Q.I &, _+1 ~ d Q.I ~ GI 

'Jfl~']j'1\9l!'VllnU 30.00±0.00% CJj'~'WU1111flmu1~fl'Vl'Jn'l:l1~1V Oxolinic acid !'W'IJ'\..Il~£J1 5, 10 U'tl~ 15 

ppm ijU\9l'J1f)ln fl~ ~l\9lU\9l fl~ 1~ nU'I1~fl1UfJlJU1n!!'tl~'tlUflV1~ij'l1vrllflty'Vl1~ 'tYi11i (P<0.05) 1: ~Vl1 fl V 
iI I 'j/ 'jI 

!il1~fl.yji'fl'l:l1~1V£J1 Oxolinic acid 11-.l 3 'IJ'W1mr'Wijfl\9l'J1f)l'J'Jfl~~1\9l il1!!\9lfl~l~n'W (P>0.05) U~'WU11 

I 

http:30.00�0.00
http:40.00�0.00
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" I • I 

Vitlmill~tll1i'm:J1~';HJfJl'IJ'WWI 1 ppm ~dh)~'j'lfllntl~9fl~~'1!!~ (~nl'll1 10 !!,,:::m'Wl1 22) ,il'W 

fl~'j'lfll'j'H)~9fl~1'WmhJfl11JfllJmJijfh!'Yhn1J 100±0.00% 1'W'Ylfl'lf~fll'j''Yl~''tl'l (m';jl'l~ 1-5 1'W 
q q q It 

.fllflN'W1flll .) 
~ ~ 

'W tl fl~1 flU 1~ij fll 'j'r:1'I ~ fl~ fl~ ';j 1 fll'j' 'j' tl~9fl~'IJ tl'l Vi tl mill ~tlVi ~'I ~l flfll'j'i'flll11'W !!~f11tl~tl i iJ 
~ , 

~fl 71'W 'J1lJ~~'W'j':::tI:::!1ml'i'l'\1lJ~ 141'W'\1~'I~lflmUtl1l.hhr~f)~ hfll1JntlCJf€Y 'W1J':hfl~'j'lfllntl~ 
, ~ 

9f1\Pl iliU\Plfl~l'l~lfll'Wn 7 'lJB'Ifll'J'Yl~"tl'li'flll1~1t1t1l~1'W~"9f'Wl'i'l 5 'lfiJ~. 
d ... 1 '" "'1 "" 1 1'j)\Pll'j'l'I'Vl 6 N"fll'j''j'fllll 'j'fl11J'j' tl~€Y ~tlfl1'J 'lftlloxytetracycline 

o '" m'U1'U'HtJU'Yll6V1 

'\l'UWl£Jl (ppm) 
.. , 
o .. 

"lIn1 
, .. 

o ,q ..:::::t ~ 11 

m'U1'U'H6U'YlltUJ.:JI"UJVl'U 
1iiVl''Ul'U~ .. 

ij'U qVlflllrmn 

(71'U) 
(%) 

Negative control 10 10 100.00 100.00±0,00' 

2 10 10 100.00 

3 10 10 100.00 

Positive control 10 3 30.00 33.33±8.82C 

2 10 2 20.00 

3 10 5 50.00 

20 10 6 60.00 46.67±6.6l
C 

2 10 4 40.00 

3 10 4 40.00 

50 10 8 80.00 66.67±6.67
b 

2 10 6 60.00 

3 10 6 60.00 

80 10 7 70.00 63.33±6.67
b 

2 10 7 70.00 

3 10 5 50.00 

I 

http:100�0.00
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-ve control +ve control 20 ppm 50 ppm 80 ppm 

Oxytetracycline 
., , 

fllrlVi 18 fJ~'Jlfl1'J'H)~;1~'UU'l'l1umih~uibtlViffl'll1~';WtJ1 oxytetracycline 

, 
o ... 

mU1U'tt8t1'Y1'nl~ 
o '"... ~l\nU'tt8t1'Y1 89l'llfll'l'l8ft 89l'llfll'l'l8~ij9l

o ... 

'II'1..!l~un (ppm) CWl'YI .. ij9l'U1u~auqft
'" ... J!IiU.I'U1'l1'IU fi9l (%) mati (%) 

fll'l~m!ll (71U) 

Negative control 10 10 100.00 100.00±0.00' 

2 10 10 100.00 

3 10 10 100.00 

Positive control 10 2 20.00 20.00±0.00d 

2 10 2 20.00 

3 10 2 20.00 

10 10 2 20.00 26.67±3.33
d 

2 10 3 30.00 

3 10 3 30.00 

20 1 10 4 40.00 46.67±3.33
b 

2 10 5 50.00 

3 10 5 50.00 

30 10 4 40.00 36.67±3.33
C 

2 10 3 30.00 

3 10 4 40.00 

I 
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100 1---­

I 

80 4-­
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60 

c 
d 

40 ­
d 

20 --­

o ~. 

-ve control +ve control 10 ppm 20 ppm 30 ppm 

Sulfadimethoxine 
, II , 

m'VI'Yi 19 fl~~1fl1~'H)~~1~'tIU.:.ll1flmih~m}JfJlii'mn~1fJtJ1 sulfadimethoxine 

')lU1U11tlUll':itl~ 
.., ­.. , ,)lU1U11tlUll tl"':iltn'l'ltl~ tlfl".ilfll':i'ltl~"1" 

'\IU1~Ull (ppm) ellll ij"'ulu~auq~
!iltl'll~lJAU ij" (%) IUllU (%)

tn11mn (71U) 

Negative control 1 10 10 100.00 100.00±0.00' 

2 10 10 100.00 

3 10 10 100.00 

Positive control 1 10 3 30.00 36.67±3.33
C 

2 10 4 40.00 

3 10 4 40.00 

5 10 5 50.00 53.33±3.33
b 

2 10 6 60.00 

3 10 5 50.00 

10 10 6 60.00 56.67±3.33
b 

2 10 6 60.00 

3 10 5 50.00 

15 1 10 6 60.00 53.55±3.33
b 

2 10 5 50.00 

3 10 5 50.00 

I 



- --

---

37 

a 
100 

80 

IV 
..... b bb ~ 

60(ij 
c> I 

~ 
::s 40 

V) 

'*­
20 

0 

-ve conlTol +veconlTol 5 ppm 10 ppm 15ppm 

Enrofloxacin 
, " , 

fll'Wn 20 -o~'jlfl1'j'H)~;1~'tIfl\l'HmHih~ml:llJni'fllll~1t1t11 enrofloxacin 

o "" 1l11nU'HtltlYl'n)~ 
o ... , 1l1U1U'Htltlfl 

o "" ..'ll1I1Vltll (ppm) "Ilfl ij91'ulu~~uqYl 
11HltI (%) 

tll11mn (71U) 

Negative control 10 10 100.00 100.00±0.00' 

2 10 10 100.00 

3 10 10 100.00 

Positive control 1 10 2 20.00 23.33±3.33
C 

2 10 2 20.00 

3 10 3 30.00 

10 1 10 4 40.00 43.33±3.33
b 

2 10 5 50.00 

3 10 4 40.00 

30 10 3 30.00 43.33±6.6l 

2 10 5 50.00 

3 10 5 50.00 

50 10 3 30.00 50.00±10.00b 

2 10 6 60.00 

3 10 6 60.00 
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a 
100 

80 
QI 

b -~ 
60 - b­1ij 

> 
.~ 

::J 40 c IV) 

'iii! 
20 

0 

-ve control +ve control 10 ppm 30 ppm SOppm 

Tetracycline 
• >I • 

m .... Vi 21 V~'jlfl1'j·H)~;1~'\Jfl'.ll1flmih~flihtlViffl}jl~1fml tetracycline 

~l'jl'.1~ 10 ~€lfl1'jffl}jl ht'l1'lJ'nflCiiff l~tlfl1'j'~tll oxolinic acid 

o .... 

'illl!1l!'H8tJYI'H)~ 

'lIlmUn (ppm) . . ij~ll!ll!~il!q~ . 
.... q ., 

!atJ~!'lJ~l,! !llDtI (%) 
flT'~'fl'l!l1 (71l!) 

Negative control 10 10 100 100.00±0.00' 

2 10 10 100 

3 10 10 100 

Positive control 10 3 30 30.00±0.00C 

2 10 3 30 

3 10 3 30 

1 10 4 40 43.33±3.33
b 

2 10 4 40 

3 10 5 50 

4 10 4 40 40.00±0.00b 

2 10 4 40 

3 10 4 40 

16 10 4 40 40.00±0.OOb 

2 10 4 40 

3 10 4 40 

I 

http:100.00�0.00
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100 .. 
J 

60 
b b b 

40 ~--

20 

o ­
-ve control +ve control 1 ppm 4 ppm 16ppm 

Oxolinic acid 
. " . 

flWln 22 fl~'j1fll'j<H)~1f1~'UV~lHwtihim}:wni'f)lj1~1{1{11 oxolinic acid 

W' W 
~ Q.I' -4 ~ ct Q.# ~ 0 Gt SI ~ ~ .ct. Q~ ct Q.I 0 4. q .c:I 

fl11fnUJ'UA"8lmfl 'fIAlrJ'HiHfl11A'H'UrJl'U11'Hm~ 11fll'U118" tfUa~ fl11ft11\l'U'U;n'Ul'lU'V81mfl'fl11rJ 

rl8'UAAa:::'Hil~fl11rfl'lfllil".nal 7 1'U 

~ W • I 

N~"'1f)fll'jlV.1:::1~VU'Uflnt~{I"'1f)l1vmihivn~l{1l1~~"'1f)mn1~~V~ v.'U'h 1'l..!'YIf)~1mh~Vi 
" "" 

q 

,
~ilJlJ1Yi1m'jtv.1:;:Utlm~v1'l..!ml1u!~tI~!;fV'lf11~ TSA U~::: TCBS N~m'j'YI~~V~'YI1~;11flijVi'~"'1f)'If~

q q 

®,. 'JI cl,.,j
'YI~f1'V'U API 20E (BIOMERIEUX ) U~:::N~fll'j'YI~f1'V'Um'j{lVlJUf)nl, fl11lJf1'llJUtl 'l..!f)l'HfI~V'l..!'YI 

" 
(Motility test) u~:::tJ~n1t11 Oxidase test v.'U'h trJ'l..!I;fVU'Uflf1i1t1 V cholerae, V. jluvialis U~::: 

.& 'j/ Cl.' .: ~ 0' ~ CSd I 0 

V vulnificus Q)f~111 N~~'j ~f)'UN~'YI~f1'v'Um 'j tv.1:::t'lfVU~:::v."l"'l..!Utlm'lfVU'UfI'YIl'j I'JflV'l..! 'YIlfll'j'YI~~ V~ 
" " F-I~m'j~'j1",ir'Ut~vuml'rii1m1~l1lJ~ (Total bacteria count) 1~tlfll'j~lJ~1mh~l1vl'Jihtl 

" " . 
'H Vtlml'J!!~:::l1VtltJfl~ 1~t1~1'l..!1'l..!t~mt'Uflili~tJ'Yi~l1lJ~ l'l..!m)I'JtJfl~t'Yhf1'U 1.5 x 10

2 
CFU/ml. l1Vtlil 

". • , if • 

~1t1fl1t1'H~~"'lflfll'jil~l~vil24 i'11lJ~''Yhf1'U 5.4 x 10
8 

CFU/ml. l1Vtlf1il1t1fl1t1'H~~"'lflfll'jU~I~vVi 24 
1 I." 

'ihllJ~!'thf1'U 7.4 x 10
7 
CFU/ml. U~:::l1V{lf1'jV~1f1~1'l..!1'l..!ilff'l..!"l~fll'j'YI~~V~!'fhf1'U 7.6 x 10

4 
CFU/ml . 

.. 
~ .: 0 

fl11ft1l\lllfl11:::'Ht}Will'ft'Ul 

" . " 
F-I~m'j~n"fJwfl1v.\h~~Uft'~~1'l..!~1'j1~illl V.'U11 flU1~fJWfI1v.\h1'l..!m:::'U:::'YI~~V~ 

II " , II I 

'~t1~'Hvmihit) ijfil pH m~t1lJfl'l[~fll'j'YI~~V~I'Vhf1'U 8.0±0.01 11~:::ij~W'HfJiJ'UV~U11'i!~tI 27.58±O.02 
." . 

V~ ffWlf~ ItUtlft' 1~ {I\):::ijfi1~ ~n~tijV1tfl'n:::..1 fJWfllV.UllJfl"l 3 1'l..! ri1'l..!~hfl11mfi lJ t'i! ~ tllJ fl'll~m 'j 

." " 
'YI~~V~V~''l..!';1~ 30±0.15 psu tJ~lJ1WVVfl~I",'Uil~:::m{l''UUl (DO) U~:::~hfl11lJtrJ'U~1~'UV~U1'Y1:::m 

(Alkalinity) ijfiltll~t1 5.78±O.02 "n::: 113±O.84 iJ~i;f)i'lJ/i;~'j ~llJth~'U ri1'l..!fll'j1Im1:::..1tJ1lJ1Wli1~ 

m111'j 1'tf'U UVlJ llJlihJ (Ammonia), ''U'~{'YI (Nitrite), ''Ul~'j'YI (Nitrate) u~:::~mn~~ (Phosphate) l'U 

I 

http:113�O.84
http:5.78�O.02
http:27.58�O.02
http:8.0�0.01
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" 1 iJ iI I 31 

thVl:;H:lYil~!~fJ'lm)utih ~'f)\9lmWlf)l'n'1\9l1~H)'l 7 1'WljfiwVhJ!Y\l~'W hlfJljtl~lJlt\m'f)lJ IlJd'lfJ 1'W 1\9l1'Yl!t~~ 
'U 

1'U!\9l':i'Yl!~ ~fJl':J n'l1\9l nl'.i'Yl\9l~'f)'l!'VhfllJ 3.04 I±O.10, 0.463±0.02 !t~::: 9.833±0.12 Ilg at NIL \9l1lJih~lJ -N1'W 

tl~lJlwtJ'f)!Y!tJ\9l!~~fJl':Jn'l1\9lm':i'Yl\9l~'f)\l!'VhfllJ 4.405±0.15Ilg at PIL (\9ll':il'l~ 1 1'WfllflN'W1n 'If.) ~\l 

'l'llJ11U~~:::'l'l1':iln!\9l'f)1ljfi11:J!t\9ln~1\l fl'W 'f)~l\llj,rmhf1tyl'l1\l !y()~ (P<0.05) 

, v 

\9l1':il\lYi 11 "mm'j\9l':i1\l1\9lfJWfll'l'ltJll'W'l'l1':iln!\9l'f)1~1\l"l \9l~'f)\9lmnl\9l~'f)\l 

, ~.q v , ~ t 
ml~HUJ'YIm1\)1~ ~ 'U1I~ll~'Il~fll'l'YI~tHl~ 

'" of I 
'Wl'jnJt~t)'j ('t1'U1t1) 

Oxytetracycline Sulfadimethoxine Enrotloxacin Tetracycline Oxolinic acid 

~ 

'" 0 0
I. "Q tIIl'll;JlJW1 ( C) 27.57±0.27

a 
27.55±0.32· 27.57±0.29

a 
27.57±0.26

a 
27.63±0.27· 

d 
2 . fI11lJITllJ (psu) 30±0.33

a 
30±0.I7· 30±0.17" 30±0.44· 30±0.17· 

3. pH 8.0±0.09
a 

8.1±0.06· 8.I±0.05
a 

8.0±0.02' 8.1±0.OS8 

4. DO (mgl!) S.76±0.17a S.84±O. 16' S.79±0.13 
a 

5.74±0.14" S.78±O.15' 

5. Alkalinity (mgl!) 112±3.21 • I 12±2.S4a 113±2.44" lII±2.14a 115±2.84a 

6. Nitrite (~g at NIL) 0.44S±0.17" 0.441±0. 17a 0.491±0.17' 0.510±0.18
a 

0.430±0.17" 

7. Nitrate (~g at NIL) 9.627±2.63' 9.85S±2.49" 9.617±2.70
a 

10.123±2.S3' 9.833±2.S3· 

8.Ammonia (~g at NIL) 2.814±1.93' 2.935±1.91 a 3.192±2.1O' 3.199±2.23
a 

3.066±2.09' 

9.Phosphate (j.lg at PIL) 4.160± 1.99" 4.27S±1 .99' 4.2S8±1.94 
a 

4 .781±2.00' 4 .SS2±2.09' 

I 

http:9.833�0.12
http:0.463�0.02
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lJ)~ I <) ~d ~ d ~ Cl~ 3J ~ 
~~un v. cholerae, V. flu via lis U~~ V. vulnificus !~m'lfU'YI~lJ'YI.:J'H':JJ~!tJ'U!'IH)UlJfI'YII'H!H!f)'J:JJ~lJ tJU:JJI'l~ 

iI iJ I'" 'JJ ,.. I 

iYu~Nu~dhtJ~l ,nim.HY'U 1l~~!9fU1lJl1u~~m1.:J 3 'lfU~i1 ~h'Uimu!~'UI9fUlllJfI~{1tJ~~lJl~I~'UtJn~
~ u 

: , ~ ~ "I .J "I ~ 
i'U'Ul'Y1~mU~U~1 (~m l'Ju,mil'U U~~f1W~, 2528) Clf.:JOmtJ'U Nonnal micro flora 'I11nf11'Jffmn 

I " I 'jJ I 'j/ 

'\Ju.:Jt1'U'YI~m iwliu (2543) ~ir:h !9fUl!lJfI~!~tJ~~lJi'U'H'umi'h~u~urJ~'l~ ~U 19fU11Jl1U (Vibrio sp.) 
", I iI jJ I 

U~~I~'U !9fUl!1JfI~!~ rJ~lifl'HU{hflrull~~!~'U tYl!'H'l'l~nU i ,r!n~1'Jflli'U.:J1J1:JJ'tl1i 'U 'H' umi'h ~U elf .:Jli'H'~lrJ 
u • 

'lfU~ !'If'U V. cholerae ll~~ V. vulnificus ~.:JtYU~f1~U,:jtllJm'Jffmn'\Ju.:J!U'Un ltY.f1W U~~f1W~ (2550) 
"1 iJ I I 11 ,.. I 

~ lJ ':h !9fU1lJ11U~~1J i'U 'H' Umill ~U~ liu 1 n 1'J {j 1 tJ~!~ rJ,:j i 'U 'J ~ lJlJ'Wl'H' :JJ'U!1rJ'UlllJlJn.:JiI~lim'll rJ'lfU ~. 
I/] ~ , 
!~un v. alginolyticus, V. harveyi, V. parahaemolyticus, V. vulnificus, V. anguillarum I !m~ II 

" .
1'lf'UI~rJ1tllJm'Jffmn'\JU.:J1ft''Jll'lffl~'YI1mr'U91' l!~~f1W~ (2541) ~lJ11 'H'Umill~U H. asinina ~liU1f)1'J 

". " .'1 .1 ~ "I ~ ~'l '" ~ &... '1 ' i ' "I 
u1rJll~~unl'l'l1~~lJ!'lfU11J'J !U'YIfI~lrJfI~,:jn'U !~rJtY1'U 'H'ty~lll'lfU V. cholerae ll~~ V. vulnificus lm~ 

Iii'" I 

!UU.:J:JJl'l11nf11'J~~f11'J !'If'U 'J~~1Jfl11:JJ!~lJ'\JU.:J'Wl'Y1~I~, tJ~:JJlwuunc)$!'I1'Ui'U'Wl 'ill pH l'l~nu'U~u~n'U 
1 I 1 " I 

, ~ ... "I '" .1'" .1 1/]., ., ~ & 0 1~ ~ ~ ... .+1 "I S ~ '" 
lJ Ull ~ ~ u '11 '11 tJu'U '1 'YI!u~ rJ'Ullu ~,:j ! u '111 ntYm1~ lJ nl'l 'I1,:j'YI1 'H' 'J ~ lJ WJ :JJfJ:JJ n'U '\JU.:J'H' U tJllJ 1 ~HHC1 rJ'YI 'Ul'YI 

~ " 
ltJ (~'Jrln~ \9l.:JI'lH l~ IJ'I1t.!, 2536) 

iJ • 'JJ ,)I 
11 ~ Idlo I~ dl I~ 

~lJ11fl1 LD50 '\JU.:J!'lfU V. cholerae :JJfI1\9lln11!'lfU v. fluvialis U~~ V. vulnificus Clf,:j!!tYfI,:j11!'lfU 
. " . 

V. cholerae lifl11:JJ'J'Uu'J,:ji'Uf11'Jnu 1JfI:JJln~tY~ ~,:jl~!~Uf)!9fU V. cholerae :JJl!'H'i1tJ1'Wll,r!n~ hfl. . 
iI , 'JJ, 

1lJl1U9ftY (vibriosis) i'Umw!ill~mYiuffmntJ'J~i1'Y1iim~'\JU.:JrJl~l'U~~;~l1.:J 5 'lfU~~U1U !m~!1JUQ~ 
" jJ iJ iI " ,.. 
~ .a. t:::lt.<) Q../ .=:., do jJ I <j} ~ 9J .:t1 ~ I ~+1 o:!i ...'1 ~ 

tYl'J~~mm'lfU1lJ'J !um 3 'If'U~'U!'UltYnm:JJI'Um'YI1'UU.:J'YIUmlJ13U ~lJ11 'YIUmlJ13U'I1~\9llml~~lJ1rJ~1rJ 
" . "" 

U1f)1Jlmlnflw~!'lf'U!~rJ1tl'U elf.:J llJtYl:JJlHl'J~lJ;i~ 1~11!9fU1lJl1U'lfU~i~nui,rln~JUrJ1JflUlJ1Ji~. 
" I'" " 

mJ'U U'U hW'YIumill~u~{j1m~'U1'Jfl1lJl1U9ftYU'U 'I1~1l tY~,:j'JUrJ1'Jflff1'U i 'YIt)]lJ~!1W n~l:JJlumli'll~'U 

" " .
ml.:J'I11nU'Ul~'YI~tYU1Jfl11:JJ11~UrJl~1'U'I1~;~11,:j 13 'lfUfI ~1J11 rJl~l'U'I1~;~~i,rN~''Uf)1J. . 

" " " UlJU,:jI9fU11Jl1Ul1.:J 3 'lfU~ l~lln Chloramphenicol U~~ Nalidixic acid JU,:j~'I:JJll~!!ii Doxycycline 

hydrochloride, Furazolidone, Norfloxacin, Oxolinic acid, Ciprofloxacin, Enrofloxacin, Oxytetracycline, 
" ~ 

Tetracycline U~~ Sulfadimethoxine 1'l1:JJih~lJ ff1'U Erythromycin ll~~ Novobiocin U'U IlJliq'YIiii'U 

" 'J/ iJ "" 

f)1J UlJU'I!9fU1lJl1Ul1.:J 3 'lfU~ l~tI''U f1lJ'YI~~U.:J'l1'U~U lUU'U 1~-W'l11'JW1!~Un ii'rJl~l'U~~;~!YirJ.:J 5 

'lfiJ~ 1~!!n Oxytetracycline, Sulfadimethoxine, Enrofloxacin, Tetracycline ll~~ Oxolinic acid !~U.:J'I11n 
ItJ'U rJl~l'U '11~;~~ 1~~'U'YI~!tirJ'U£J1trl'H' flJ ffl'l1Jll~ rJlJ~UtJU~1 ~'I11'11'1111'U l~li EJ1ffI'l1Jl~'U'YI~!tirJ'U. . 


I 
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\If1lOi'fl 'HHj 13 ~1t1l H~~mhntlllOi'f11'Hn'Ufl:IJ'Ufl,nhW'f1,nUfltll~m';i:IJf11';ifl1'V1l'HI~~tll m~'Yl';i1\1
q" tv IU II 

" ~l1in tll ~'U (f1fl\l fl1'Ufl:IJtil 'fhW' f1\1l'W fltll~ m ';i:IJ f11 ';ifl1'V1l';iU ~~ til, 2550) ~m1\1 V\lij ';i ltl\ll'W f1n 1~. . 
" .

91 1 "" 0' 0 .1 <!I, 91 .1 '" '" i '" '" "" 0':IJlH~1 'W~\9l1'Wlu';i~Ii1'Ylfl'W 1'lf'W fJ\I, u~lH~~'VIVU'Ul\l'lf'W~ (1fl'';il ~'lffl~'Yl1t)'Wtl\9l !!~~fltll~, 2541) 
. " 

H~~V\lI~'Wtll~1'W~~;'VfViiJf11,*1'Wfll';i1mn hfl1'Unv~~1'W~\9l1tJl (Wt)~l1fffld1'Yltllm, 2549) 

" "" ~ 1 f1 Y-l~ f11 ';i'Yl ~ ~V 'U 11 ';i ~ iY'Yl ~ f11Vl 'U V\I tlllOi' l'U ~ ~;VI 'tl\I 5 'lfii ~ 1 'W f1U V'll V\I H~~ ih;ij~I~v 

i ""'" , "'.1 "" "" 1V cholerae, Vfluvialis U~~ V vulnificus ~~tl11i Broth dilution VI'U1l Oxolinic acid :lJu';i~~'Yl1ifl1V1 tl 

QJQJ oev.at " " 
f11';itl'UtI\lH~~f11~~!'lfV V cholerae U~~ Vfluvialis ~\I~~ (MIC 2: 0.125, MBC 2: 16 ppm U~~ MIC 2: 

" " 0.125 , MBC 2: 16 ppm mlJ'fh~'U) d1'U Enrofloxacin ij11';i~iY'Yl~fI1V11'Wf11';iv'Uv\lH~~nl,)m~v 
" V vulnificus ~\I~~ (MIC 2: 0.50, MBC 2: 32 ppm) d1'W Sulfadimethoxine ihh~iY'Yl~fI1V11tlf11';iv'Uv\I 

" " .
!!~~nl;ij~I~V1'UnV'tl\l 3 'lfii~~l~~. 

~ 'JI 'JI I 

i'W f11';ifff1fllU VI 'U 11 tlllOi'l'W ~~;VI'tl\l 5 'lfii~ 1-H'Y-l~~m)\9l';il';it)~;1\9l'UV\I'VIVtI!ih~t)Yi!!\9lf1~l\1tl'W 
. .'1 Q.I jI j} do.c::l Q.I d.~ ct .at 1 

~~tI';i~~'Ufl1l:IJ!'U:IJ'U'W'UV\I Oxytetracycline 'Yl:IJV\9l';ilf11nfl~'lf1\9l:lJlf1'Yl~~ flV 'U'Wl~ 50 ppm 1I~~VI'U11 

" " . 
'VIvmih ~vijflmlf11nV~;l\9l l:U!!\9l f1~l\Itl'Uf11';i1mdl~1t1t1l'U'Wl~ 80 ppm. ~\llr'W~\lU'W~tJl i-H'l,*Yi 

, "'JI " 
'U'W1~ 50 ppm !Wvi1V\ltl'Wm-H'~\9l1tJ1!f1~fl1f11';i~fltll ~f1'tl\lV\I~V~fl~t)\ltl'Uf11';ifff1fl1'UV\I Liao II~~ 

. " 
fltll~ (I 992) Vi1~'U'Wl~tlll'Yhtl'U 40-60 ppm 1tlf1n1f1'1:l1I~fl!!'UflYiI~tli'WQ\lfJmflll~tl1~f11';iui U~~ 

I 'JI Id.l 31 Q.I 
V" 

QI ~ 91 d. QJ ~ d. c:1 lfJ 9Jd. Q.I t!:i
Oxytetracycline tI\I!1J'WtIl\9ll'W ~~'lfVl'Yl 'lftl'UtI\I!'lfVU 'Ufl'YlI';i tI ~~~'Yl\lUm:IJ'U1f1U~~Um:IJ~'U I'W fl\l~ 1f1 

~ ." 
Q jI QJ ..::::t,.Q. ti'e:::,. ~ jI " Q.I rJ' 0 jI 

~l:lJl';i\lflflf1t]'Yl1i1\1ml\l (broad spectrum) (tllt)~11fl'flt)1'Yltllm, 2549) !lJm'U1~';jl\lf11t1~\9l1tll!!m~~ 
". " !fhI lhJ~'U11\1f11';i!~~W!~'U 1\9l'VI1Vf11';i'U tlltl~1'Ufl\ll~ml'UflYiI~tI c}f\lf1nl~tI11 tl f1ci:IJU ~~ l:uu'W~tJl i-H' 

u • 

1j} I QJ 'QJ ~. 1 jI OJ Q,I 0' 0 " jI d. I Q.I",.I
'If';i 1:IJ f1 'U til f1 q:IJ 9f~ Y'll !:IJ V 'If Oxytetracycline f1'U ~\9l1'W 1 I!~1fl1H ~lJ ';i ~ tI~!1 m 'VI ~~ til f1 t) 'W ~ 'U 

" .
'lh~:IJltll 50 1'W (~\ll'U'W1,)tI~'UfI1V1~\9l1tJl~~ m:IJ11';i~:IJ\I, 2551) d1'W Sulfadimethoxine 'U'W1~Yiij 

I 91 I I 

fl\9l';i1f11';i';it)~;1\9l:lJlf1Yi ~~ i 'W f1n;;rf1fllU fit) 'U'W l~ 20 ppm c}f\loijfl1l:IJ~fl~fl~t)\ltl'U'U'W l~YiU'W~tJ1 

1'Y1l tl'U 20-50 ppm ~i~i 'W f1U1f1fll llfl ~~ I4flU 'U fl Yi I~ tI i tl 11 ~ 1 ~\ll -H' till~ tll~ f1n U'If!itl tl'W 

,. ~ 3J .do d.
,i jJ QJ QJ 

"'JI ~ d.c:t lI) 3Jd. Q.I 
" 

(Carpenter, 2005) ~~tI Sulfadimethoxine 11J'Wtll\9ll'W~~'lfVl'Yl 'lftl'UtI\I!'lfflU'Ufl'YlI';itl ~~~'Yl\lUm:IJ'U1f1U~~ 

." " 
IIm:IJ ~ 'U I~m ~1d~ 1\1 fll tI ~\9l1tJ1II ~1 ~~ I~1I 11 '1l~ 'U 11\1 f11';i! ~ ~WI~ 'U 1 \9l 'VI 1 fl f11';j'U til tI~1'U V\I I~t) 

'" '" 191 

~ 

''''' "I ' 0 191i 91 • "", 91 "" 

u 

'" 
. 191•• 1 <!IlI'Ufl'YlI';itl f11';i 'lftl1f1q:IJ9f~Y'll !:lJUtl~'Wl 'VI 'If';j1:IJfI'Uf1q:IJtll!\9l\9l';j19ftlfl~'W H~~llJfl 'If Sulfadimethoxine 

" " 
tl'U ~\9l1tJ 11l~1fl1H~ij';i~ tI~ nm'VI tI~tll nt)'W ,)'U11';i~:IJltll 21 1'W (~m'l1'W1,)tI~'UfI1'Vl ~\9l1tJ l~~ m:IJ. . 
'l.h~:IJ\I, 2551) 1:Yl'VI1'U Enrofloxacin 'U'Wl~~1ifl\9l';ilf11';i';ifl~;l\9l:lJlfl~~~ fit) 'U'Wl~ 10 ppm H~fl\9l';ilf11';i 

" ".
';it)~;1\9l'Ut)\I'VIfltl!ih~vl:UU\9lf1~l\ltl'Uf11';i1f1'1:l1~1t1t11'U'W1~ 5 H~~ 15 ppm. ~\lir'W~\lu'W~tJli-H'i~Vi 

• "" I ",

'U'W1~ 5 ppm IWt)i1t)\ltl'WiJl-H'~\9l1tJl!f1~fl1f11';i~t)tll c}f\l Enrofloxacin !~'W~1';i1'i'1'WI~ml'UflVii1t1Yit)t)f1 
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ihlfl~mY~~ltI'Ufll'j'jtJfl1'lUllmfl~V1'IH)'I DBA Ufl~ (Bahri sited by Roque, et ai., 2001) UtJ!tI'Ufl~ ifl 
.,. I ,.. , 11 

fll'j Ufl fl t] 111iVi ill I'11 jjU'U ntJ V11'11 'U I~ml tJ f1.yjI~ V 1 'U fl ~ lJ fl'U !!~ ~ V1~1\1 V~ ffllJ 1'J tl!!~ i f1'j ~ 'illV 1 u1 'U 
" . . 

"! "!, , liJ 3J 3J 'liJ 3J 3J "i ~I _~ "i """ '" " 
l'UflWflff1'U~1~'1 !~f111~U~~f1'1fl~ !~'Ull.J (Stoffregen, et al., 1997 fll'l !~V ITIfl~TIl !ffflw~~rr~~I'lJl.J 

" . ~ , ~ Id lfI' ° 1 3J1iJ1 Q,I I jJv q ~ gJ ~ 
!!~~f1W~, 2549) f11'j 'IWlfl~lJl.J'il~ !lJ!!l.J~l.Jl '11 'lJ''j1lJfltJVlfl~lJl~~'j19WfI~l.J ll.Jfl~'illfl'il~~tJm~t]ll1i 

.:::9, IV Q.I ~ . ,'J1 Q.I Q.I (/0 
" gJ d I Q.I ... I Q.I 

C))''Ifl'U!!~~fll.J 11~~llJU 'lJ' Enrofloxacin mJff~1l.Jl!!~1f11'j'il~lJ'j~v~nm'l1V~V1flUl.J'iltJ1J'j~lIlW 211l.J. 
" .

(ffmDl.Jillv'tl'IJm~~~1ih~~ f1'jlJu'j~m, 2551) rlIl'11i'tJ Tetracycline 'IJ'l.J1~.yjih)~'jlfll'j'jfl~;i~lIlfl 
. " 

.yj'tl~ fiu 'lJl.Jl~ 50 ppm !!l'iel~'jlfll'j'jfl~:jfi~'lJu~'I1umih~fll11u~fll'il'1ntJfll'ji'ml1~l1VV1'IJl.Jl~ 10 !!~~ 
I ,''' I 

30 ppm. c)f'l~tJr,h.yj'IJl.Jl~Vl 50 ppm Ul.Jijfhfifll.J'Ii'n~~flil'IJ'l.J1~Vl.yj!!l.J~'ll11'111~1l.Jfll'ji'ml1 hfl~~ 
"! " 1 3J 0 "'liJ. 3J 0 1 3J13J '" '" " "'I 0

l'lJ'fl Vibrio spp. !I~~ Aeromonas spp. l.JfJ~fJm~l11 !~!!l.J~l.Jl '11 'lJ''lJl.Jl~ 1-30 ppm ~~l.Jl.J'il~'lJfl!!l.J~'l.J1 
" ", 

1'111 ~Vl.yj'IJl.J 1~ 10 ppm IUfl~ 'illfl 1 '11 v-l~l'iflel~'jl f11'j'jfl~;i~'lJfl'l'l1flmill ~fl Ill!!~ fl9i l~nl.J!!~~ll1 fl 

" Tetracycline ntJ~~1'll1!!~1f11'j'il::::ij'j::::v~n~1'11~~Vlflfll.JlltJU'j~lIlW 10 1l.J (Wtl~l i~h:l~illVlf1'j, 
" . 

2549; ffmDl.Jillv'tl'IJm~~~1'll1~~ f1'jmh~lJ~, 2551) -cY1'U Oxolinic acid 'IJ'Ul~.yjih)lfI'jlfll'j'jfl~;i~ 
. " 

lIlfl.yj'tl~ fifl 'lJl.Jl~ 1 ppm !!9itl~'jlfll'j'jfl~;i~'lJfl~'I1umih~fl111!!~fll'il~ntJfll'ji'ml1~1VV1'IJl.J1~ 4 
,.. I I 71"'" 

!!~~ 16 ppm. ~~Ul.J~~!!l.J~'ll11'111~.yj'IJl.J1~ 1 ppm Il1uiJu~nl.JiJ1'11~~1'llldl~fllfll'j$lflVl ~ml'lV~ 
, " 

gJ IV cS d1 3J , '" 1 '" "!
ffU~f1~U~fltJfll'jfffl'hl1'IJfl'l Naviner U~~f1W:::: (2007) II 'lJ''lJl.Jl~VllmfltJ 0.25-8 ppm l.Jfll'j'jfl'hl1!'lJ'U 

Aeromonas spp. 1l.JUm!1l'jll'l !I~~ Oxolinic acid v~ltll.JV11l.Jfl~lJflill.J 1~l.J!il.JI~v1ntJ Enrofloxacin 

IrlUV1I'1i'l-cYil~ fllV~~1Jl!!"'1 'il~1 'Ii'1 i U 'Il~ 'lJ11~ fll 'j ~'IIfI 'j l~ti'iJ1f1~~ flU ucifl 'lJfl~ I4uutJfI.yjl~ V !!~:::: Yll 
'" 
" " 

1'I11C))'~~I~m!1JfI.yjI~Vtl flYll~ lV fll'j 1~vlmilJflil l.J 1~l.J\1 Ill!! l.J::::'ll11'111~i1lJntJVlflr;ilJl~~rlivfli)l.J'". . 
~ gJ Q,I Q.I A 1$I Q.I IV d: gJ dcf~ 

Il.JU~'illfl'il~~tJm'lt]ll'!iC))'~fll.J!!~~fll.J !!~~llJfl 'lJ' Oxolinic acid fltJff~1l.Jl!!~1f11'j'i)::::lJ'j~V~n~1'11~~m 

" flfll.JlltJU'j~lIlW 51l.J (ffmiT'Uillv'tl'IJm~~~1'll1~~ f1'jlJU'j~lJ'I, 2551) 

, ~ d ,'j1 'jI '" dliJ' .:; 1 "" 'jI 3J 
flVl~ !'jf1mlJfl1'J 'lJ'Vl~ll.J'il~'l1~ll !lJ!'I1lJ1~fflJll~ l.J'l1l.J~ f111lJl'lJlJ'lJl.J!!~~'j~v~nm'IJfl~fll'j• 

1~VW;ll.J 'il~;~ n!tI'U 11 'il1l£J~rlIlrlUJ~ flfl 1 'I1!fi~ flD~ fll'jru'lJfl~ fl1'Jiu9i flVll'11l.J 'il~;~1l.J14u!!tJfI.yjl~ £J~
q u q q 

" " 
flfl hfl 1'U~~1'll1i~ (Aarestrup, 2004) rlI1'\1i'tJ1'UU'j~lllrri ll£JI~ijfll'jf1ml1~tJfll'j$lfl9iflffl'j1'11'U~~;~ 

'I1m£J'lJ'iJ~ !il.J ff!~'jul~l1£Jci'U flflflCUI~~'jli£Jfli)'U 'lJU~ Streptococcus suis (~llJ iJ~'I1l1~ !!~~f1W::::, 
" . 

2005) ~ ml~ f11'j, ~Vl~l'U~~;~mh~ Ill\lfl~u~'il~ flfl i 'I1lfi~v-l~!~vfl'U'1 ~llJlJ1tHh~lJ'I11rrl~ flll1 f11'j 
" ," I jI 

!fi~I~U hflffl£J'W'U,r, 'I111.yj$lfl£11 fll'jYllmVfl11lJ'I1mfl'l1mV'lJU'li1~ij;i~1'UtJ~nwU'U 'I1~flfll'j~flfi'l~• 

" " " 


'IJ fl~ £11'11 ~fl ffl'j Iflijiwufl ~~1'll1 ItI'U 1'1l.J ~1V!'I1~ v-l~~'I flr;il1\1~~ 111'IJ flU l.J~ 'llllflfl ~ 'j f1'j, '111 ~ffl'j ~1l.J. 
. " 
'il~;~ i 'U 'j::::~tJfl11lJ!'Ii'lJ;;'U.yjff ~!fi'U flilfll!! 'U ~'ll1 !!~~1~1~V111 ~1 !t1'U I~'j l~11UJ'I11 fll'jil1V'lJfl~~~1'll1
... u 

" ". 
U'Uijffl!'11 ~ .lIl'illfl'l1 m £JU 'j~ fll'j~1vn'U li'U f1Wm~'lll'q.'U,jfl fI Wm~fl1'l11'J'I1~u fl1'J IU~ £J'U!! U~~'lJU~ 

I 

http:Ul.J~~!!l.J~'ll11'111~.yj'IJl.J1
http:9itl~'jlfll'j'jfl~;i~'lJfl~'I1umih~fl111!!~fll'il~ntJfll'ji'ml1~1VV1'IJl.J1
http:l.Jl.J'il~'lJfl!!l.J~'l.J1
http:lJ''lJl.Jl
http:l.J~l.Jl
http:l'iel~'jlfll'j'jfl~:jfi~'lJu~'I1umih~fll11u~fll'il'1ntJfll'ji'ml1~l1VV1'IJl.Jl
http:lJ!!l.J~l.Jl
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#-:JU1fl~tllJ 1~'UI'i'U f)U~If)El\Ol':im~~fiflff'U'~ '~tJ11'i1'U~~;'Vl''Uf11':i'h1Tfl hfl fl1':i'~''Um&~~\Ol 'hf1 
I 	 ~ .c:t ~ J .ct.c:t ... 1 q ~ J .?I 9J ~ <V 9J -=!l ci 

iht:J I'U tl -:J ~1f):JJ f11 ':i \Ol fll 'b'tlU lJ fl 'VI! ':i t:J 1J ':i "'\Ol '11 ':i tll 'b'tl ':i 1 I 1J 'U \Ol 'U 'U tl f) ~1f) 'U 'U If) El \Ol ':i m t:J-:J \Ol tl-:JrYf) Ell tl-:J 
, , " 

1J~,)t:J~W'l Vilnt:J1.utl-:Jflf)~1t:J ("'tIl1T'Uf!'lJfll'Vl~\Ol111 l~fl mlJiJ':i~:JJ-:J , 2551) 
tI iJ" 	 91. 

ri1'U fJwi11'Vllh 1 'U m~ lJ~ 'Vlfl ~tl-:JI~ t:J-:J'I1tlt:JI'Lh ~tl lhil pH II~~~W 'I1.fJil 'IJ tl-:J 11 1~ fl ~-:J Ilj tl 
" 1Im1~l1fJwi11'Vl111'\1"-:J~1f)'Vlfl~tl-:JiiJll~1'''Jf)''l 3 l'U ri1'Ufi1fl11lJI~lJtl~1'U'lf1-:J 29-30 psu iJ~:JJlW 

I 91 	 "', 

tltlfl9flll'UVi~~mt:J''U1.h (DO) 1l~~~lfl11:JJI~'U~1-:J'lJtl-:J111 (Alkalinity) ij~ll'i1~t:J 5.7S±0.02 ll~~ 

lI3±0.S4 il~ilfli':JJ!il\Ol':i \Ollmh~lJ 1l~~iJ~:JJlWli1~tIl'l1l':i 1'lf'U UtllJ ilJl'wt:J (Ammonia), i 'U i\Ol{'Vl 
'j/ ," " 

(Nitrite), i'U!\Ol':i'Vl (Nitrate) ll~~ 'Vltl"'I'Vl\Ol (Phosphate) 1'U111'Vl~I~Vi'~I~t:J-:J'I1tlmill~tl\Ol~tlflf11':i'Vlfl~tl-:J 
I II I 	 " I ,., 

7 1'Uij~l!'Yi:JJ"'-:J~'U (\OlU1-:JVi 1 , 'UJllflj}-j'U1fl 'b'.) U~~lflWfll'Vl111Vi1fl i~''UU~~~'Vl1':i1ill\Oltlfu'UET-:Jij~1
~ 	 q 

jI I "v 	 I 

hil n'U ~1:JJl \PI ':i ~1'U fJ Wi11'Vl 11 l'Vl~I~I.w tl f11':i l'Vl1:: 1~t:J-:J ~\Ol1111 (mlJfl1lJ fJlJ lJ~ 'YiEl) (m':i NVi 2 , 'U 

fllflj}-j'U1fl 'b' .) 

II 	 'j/" I 

1. 	 , 'U f11'.i'Vlfl"'tllJ'I1'U \Oltl'U ~1-:J"l 1'lf'U fl11lJ i 1~tl"'1'.i1'i1'U ~;'Vl'IJtl-:JIcjftl1lJn tl'l'l-:J 3 'b'lJ fl f11 '.i mut:J111 1 

", 	 " 
''I1'lnfl hfl1lJntl~'" f11'.i'l11~1 LDw MIC U~~ MBC I'itl-:J'~lcjftl1lJ~itlVil'11f11'.iIWf)fI1t:J''Ufli'-:J 

d 	 Q.I 3J jJl t 0 d Q.I ~ lI]9J
Ifl t:J1fl'U U~::\Oltl-:J' 'b'1'b'tl'U 'U \PI~tlflf11':i'Vlfl~tl-:J i flt:J'Vllf11':i IfllJ':iflEl11'b'tl (stock) !1 

d QI l ~ ~ 	 9J d Q.I 1rJ 9Jd ~ d l1J 9Jl1J 3J .c:t 

2. 	 f11'.ilfllJ'.iflEl11'b'tl1lJ':i itl (Vibrio spp.) \Oltl-:JlnlJ'.iflEll !1'Vl~W'I1.fJlJ -20°C (If)lJ !1 tfliJ':i~mW 1-211) 

"I d 11) ~11) ~.I ",'I 11) , oj 11) ~d '" ~ • , ~i.1 cl cl

'I1'.itl -SO °c (lfllJ !1 tfl1J':i::mw 31J) tlJfl1':ilf1lJ !1'VltlW'I1fJlJ'I1tl-:J 1'Vl':i1::~::m '11 1J':i\Ol'UI"'t:J"'fll'Vl. ~ 

9J .c:t d1~' 1'j) 	 gJ <d .c:t -=',
3. 	 t:J1\Oll'U~~'b''Vl'Vl 'b' 'Uf11':i'Vlfl~tl-:J fl1H~ 'b'lllJlJ Chemical grade \Oltl-:JlJI~'IJ'Vl~llJt:J'Ut:J1'VlU'U'Utl'UU~:: 

, 	 ", 
4. 	 fl1 n:: 1J 'lf1-:J 11m Vii nlJfi1tl til -:J '11 tl mill ~tl "'til 'U Vi til t:Ju ~:: 'IJ 'U 1fl 'IJ tl-:J fiI'll tl t:J~ -:J 1 'U '.i 1t:J -:J 1'U i fl t:J 

q 	 q 

, I " 	 I 

~::lflt:Jfl IUtl-:J~lfl'l1tlt:JVim~lfllmri-:JI~t:J-:J 1l~~'lf1-:Jn~1Vi Il\Ol fl~ 1-:J n'U ntll ~ ri -:J j}-j~ , 'I1'i~~~ f11'.i'Vlfl~tl-:J 

" I JI 	 jJ 

5. 	 11 l'Vl::I~Vi 11 1m1~1 'U -:J1'U 'Vlfl ~tl-:J ~tl-:JI~'U 11 1'Vl::1~ ~1 fllm ri-:Jl~ t:J1n'U II~::I\Ol1 t:J:JJ11 1'Vl %'tllJn'U 1 'U 'l'J fl 

'b'flf11':i'Vlfl~tl-:J l.;jtl~fl1J~')I'Jg'U ~tl1llri -:J j}-j~ m::'VllJ~tJf11'.i'Vlfl~tl-:J i ~ 
q 

http:lI3�0.S4
http:5.7S�0.02
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v v v v 

olll.hnVl '!fllJ'lil!IPlV, 2544. rllJfHf)1~H'W 1~1~ tJ-3'l-HHJlih ~tl . 'jltJ-31lJ f)1'jI~tJlJ 1')j"1f)1'jI'Wl~ l~tJ-3-ff1Pl1tJ1 

mfll~tJlJ~ 1 i1f)1'jfhnn 2544 lJ'I'n1'VltJl~m!ln~. 19 'l-nh 
" 91 , v 

~'jfffl~ \9l-3IPlHl'Wh'ilU, 2536. hflVhhrltyllJl1tltJ. 11'j~1'jhflffIPl1tJl 14(3) l1'W19-12. 

~'jfffl~ ~-3IPl'j\lI'W l'J'ilU, ,:rlJ'Vl~f)1 i'lJ~tll!~~1tlJl IfltJl1~C)fl, 2541. f)1'jl'* Oxytetracycline, Ampicil­

lin, Chloramphenicol, Erythromycin II~~ Trimethroprim & Sulfadiazine llJf)1'jiJtl-30lJ hflllJ 
" ,

~fl~\I~m~l. f)1nh~'ltlJ1')j"1f)1'jlhiT~ hfl-ff1Pl11~fl fl1\1Vl 4 'lh~~lil 2541 W iJl-3fltlflfltllJ 

I1lJiWC)fWlPltl1 h -311 'jl.JlC)flJ'Vl1~'Wmci1. 5-7 iY\ll11fllJ 2541. mY1 124-131. 

~ 1~1nw i-3fhl!~l-3r1 u~~QEJw6 Itlfltluh1lJ'W-3r1, 2547. tl'j~iY'VlTIm'W'Utl\lIVlJ hyJ~tlflC)f1clflJ~iJ~tl 
" , " 

hfl~~It)fml1JflVlI~tJllJf1\1flm~1. Itlfl~1'j1')j"lfll'J'Q iT1JVl 3/2547. ~miTlJ1:OtJ~'Um'WffIPl1tJ1. . . 
, " 

IYJtl\lvh l"ffflw'W-3r1~~\PlJtf, ~CVl1l.Jlfl' :O<;PJi'tJ 1!~~lJruCVl1Vl'W61'il1\1, 2549. rl~'\Jtl-3tJ11'1'1lJlt)ftlU1JflVlI~tJ 5 

')j"l!~: tltlfl9!llPllPlfl95tJflillJ, yJ~tl!yJlJl!m)~, ItllJ hyJ~tlflC)flclflJ, 95~yJ1IlJ'Vl'VltlflC)f11C)f~-IIPl'j!lJ'Vl 
" llPl'W~lJU~~ fin 'Vl'jlltJclflJ1lJ fll'J1flEJ 11'jfl11Jntlclf"ff'il1 mt)ftl11Jn tl !Itl~ ~llJ 1~~rl"ff' lJl1 tltJ 

1111lJ. lm-3f)1'j~lfl'EJ 2549 flru~ffIPl1U'W'Vltlfl'l"ff1Pl1 'ilW1~-3mWlJ1111'VltJ1~tl .. 
" Wt:l~11ftEJ~1'VltJ1m, 2549. tJll'1'llJ~~~'W01Jf)1'jiJtl\lillJ1flEJ1hflfflPl1tJ1 . 11'j"ffl'Jl!lJ61J~f)1'j1')j"1f)1'j 

, , 
~11c::! Q.I c::! Q 9.J
lJ'Vl 14 'Q1J1J'Vl 1 lJ.fl.-lJ.fl. 2549. l1lJ1 45-53. 

VllJ1mJ fl'~"ffl'j'jW, 2551. fllitlf)1'j1Pl'j1'il1!~~1l!'illttlhfl'lJf1-3'Vl~I~ (tltllJ l~tf). fl'lJ61:om!~~i'lJ "ff1Pl'j
q 'U q 'U 'U 

" hfl-ff1Pl1tJ11:Hl1iTlJ,!'Ufl1'WffIPl1Uri\l')j"1~. i1'1JfllJ'illfl www.dld.go.thiniah. V3 N2 [12 

December 2009] 

" " 
'lil'UlJVI'j iY-3l1~lml'j'jru U~~ l.JlC)f11lJ~ l~u, 2536. f)1'j'Vl~~tl-3!'Wl~l~tl\ll1tltJ 1~\I'Vl~!~~lJtfvh.J!litl\l 

'Utl-31'VltJ (Haliotis asinina Lilll1e). fl'lJ6~\PlJlJltl'j~m'Vl~!~rill1'Vltl~\l1Pl~1lJtltlfl fltl\ltl'j~l.J\I
'" 

'Vl~!~ mlJtl'j~m flHI'Vl'W"1 .. 
I 11 V I 

,:rlJ'Vl~f)1 iWlftl , 2539. It)ftl!l1JflVlI~tJ1'VltJ11lJtlm. ~lJ~fl1\1Vi 2. flru~fflPll!l'W'Vltlfl'l"ff1Pl1 ~W1Mmw 

lJ1111'VltJ1~tl . 
" " ,:rlJ'Vl~f)1 i'lJelitl , 2543 . hfl'Utl-3l1tltl!ih~tl . fl'lJV1~tJhflfflPl1tJ1 flru~fflPlll!'W'VlVfl'1"ff1Pl1 'ilW1~\lmW'" . 

, , " 
'lh~f)1fl'flru~m'jlJfll'JiY\l1!1~~tllJ!!ri\l')j"1~ 'QiT1JVl 27, 2549. fi111lJ~l.JlIPl'j~llJfJrum'WtJ1'Vl~I~ . 'j1')j" 

fl'il'il111!1JflEJ1 'QiT1Jtl'j~f)1fl'..tlltl !rilJ~ 124 IPltllJ~ 11 \I ~\l1lJ~ 1 fJlJm~lJ,j 2550. 

ilm !1tl\llliJlJ, tJ1i'il1'il~UJ1'VltJ~fl~ 1!~~W11l!\916 ~lJtJ~~, 2528. hfH!~~'WtllTIllJn\l'Vl~w'Utl\ll'Vltl . 
<J • • 

",
'Vl1'WtJ1miY\liJ~11Pl'Vl1\1tJ1 h\l~lJ~~W1~\lmWlJ1111'VltJ1~tl .. 


www.dld.go.thiniah
http:lJ.fl.-lJ.fl
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ifl"J11GJffl~Ylltll:r'U~, GJf'U-w'Ui' i'~'Uff\l'l1 U"~~\lrYTilGJf ,,!1IfitJ1~ , 2541. f111fff1'l:J1!!'U1'Yl1\1nl':ii'mJ1 

11 'V tJlih itl-w'U i'~'Udj '0\1 (Haliotis asinina) ~U"'~\liflln)'UI~'V\llJ1~ lnfll1~~14'V!!'IJfl-V;11tJ . 
q 

a. Cl.I d' d' a. IV 

11tJ\l1'U'IJ'V\l1GJf1 Clinncal Conference. flW~"'~1!!~YltJf(1"'m ~W1"\lmWlJ1111Y1tJ1"tJ. 
q 

~ ~ , 

lW1 IfltJl'1~9f1, ~1ffn~ 1'1\1\911\1I~hm.r !!"~lJ1ili1 n\91fl1Ti1, 2549. 1m\lf)11i.ijtl 1~'V\lf111ffmJ1hfl 

II" ~ ~111 ff\91 'IJ '0\111 'VtJ1111'U 1~ tJ~ ~ 1\1 '1 11lJO\l "'11 11\9,j 'IJ '0\1 f)11 1 n~ 11flll"~ iTI nl1 i'n£lliJ '0\1 f1'W 

(1m \lf111~'V!~'V\lil~ 2). ~huf1\I1'Uflw~m1lJf111i.ijtl!!l'i\lGJf1~ . 

lGJf1'UYI{ lJ~1:1tJYI'V\I , l"tIlW 1qfl~1qJTi11lJ, iGJf1qJ i"'tJGJf1~ !!"~lW1 IfltJl'1~9f1, 2549. f111!l1~tJTI.hi,r 
~ 

In~hfli1Jn 'VC)f",~~i'1m9f'V!I1Jfl-V; I~ tJ 11J11'V 5"~1 'U I "~rl'" 'Yl1\1,r'V\lllfiiT~n11 i 'U11'VtJ1111U. 

'j) 

13111'U1. 
~ 

"'miT'U1.ijtl"''lJil1~~\911'\l1~~ mlJ1l1~lJ\I, 2550. 1JYlrl~~'V f1111.h~GJflJ1GJf1fllnI1~lJ\I 1l1~~111 2550. 
q q 

1J1\11'IJ'U l'U-V; 3-5 mnt)lfllJ ~.f(. 2550. 
~ ~, 

"'miT'Ui.ijtJ"''lJil1~~\911111 mlJ1l1~lJ\I, 2545. tJ1!!"~"'11Ifliir~'Vn11iJ'V\ln'U!!,,~i'f)£l111fl~\911111 . 18 
q 

'j) 

11U1. 
~ , ~ 

"'miT'Ui.ijtJ"''lJil1~~\911'\l1~~ mlJ1l1~lJ\I, 2551. tJ1!!"~ "'11Iflijl~'Vfll1iJ'V\lnU!!"~ i'n£l1 hfl~\911'\.h 
q 

Q.I I ,: 11] 0' ~ 3J 
"'lH4mlJIYltJll1J1J!tJ11GJf'U"I l"lJ 26, 2545. l1'VtJ!ih~'V ('V'V'U !m.!). "'1JfI'U~ln http ://kanchanapisek. 

oLthlkp6/B00K.26/chapter9/chap9.htm [12 mnt)lfllJ 2553]. 

,,!UWcYl\91 ~lJi'mr, 255l. f111.ij~~lU'Uf1!I1JfI-V;I~tJ!lmlJ"1Jt1l11\1vi'V'U : 1\1rYi1Jn'V'U1C)f~'i. ~hun~lJ~ 
I rI Q, QJ 3J 

!!l1\1~W1"\lmWlJ1111Y1t1l"tJ m\l!YI~"I. 7911'U1 . 
q q 
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illflN'W1fl fl. 

v 0 Q _I d v v 
fll'l1l'In.:J'Ul1 -ell'l1l'mll"HI'alJl1J-el'a 3 mHfll 7703 

q 'G 

. I 

fl Ul fI1 'YI1~m l11J 

l'UlJ'W lJJUt:l£Jf111 5% 

" fl11lJ9f'W llJlJlnwh 11 % mOl llJlJlnn11 4% 

" 'U'Ul~ 1.0-2.0 n1lJ hrml1l'jl'Wtl~lJlru 1O%'Uf),:rW1l1trn~1 
" 'U'U1~ 2.0-3.0 n1lJ 1,.rml11'jl'Utl~lJlUl 8% 'Uf)~'Illl1trn~1 

i'1~L'Uf.J'Wml1l'jtY\9Ill"~'U~ tl.o 1 01 45 0232 

iJ~1li'11J1flnUlcyj'f)~fl1m~fl ~ln~ 
I 3J~ .<:::). ~o::S d 

99l1lJ 9 tl.iJl'UiJ.:J-Hn~~ \9I.l1'Uf)~f)'jru f).iJl'Um 'iJ.'If~iJ'j 20220" .. 
li'1'j. (038) 297-500-91i'1'j"ffl'j (038) 297-491-2 

I 
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.fllfl~'W1f) '\I. 

" 	 . . 
v 	 <it ~ l::I
'Ul!VI ell! fll1't1 ~HHl1J fl1 UJ tfUn'm !l! fll 'l! fI tHllfYi (Motility test) 

c:l. II] "1'J} 'J} 	 " 
1. !'lf~UIN'Ufl'J::::'i)fHY !~~ 'I1ff::::m~w,1tI70% !Hl~mHH)~ 

2. mJ~ sterile water 1"w~ lJ'UU~'Ufl'J::::l1flffl~1P1' 
" . 	 ,

o..ei ot:::t~ ~$I d. 11] ~~ !V' 
3. 'U1!'lfm!lJfI 'YH'W'Vl\91tl'1fll'fYl~fftllJ!'lJfJ~'1lJ'Uff !~~ u~~1fJ cover glass 

<u" 'lI ct 

'Ul!Vlell!fll'lfJellJtf!Ifl'llJ (Gram's strain) 

c:l I II] "1'J} 'J} 	 " 
1. !'lf~UIN'Ufl'J::::'ilflff !~~ 'I1ff::::m~~1fJ 70% Utl~fltl~el~ 

2. 'I1fJ~ sterile water 1 'I1fJ~ lJ'U!!~'Ufl'J::::'ilfl 

3. lh4m!lJfllli1fJ~l'i'tl'1flTJ"'Vl~fftllJ Smear 111~1ff1~1P1' -Yf'1Hll1Ul1'1 
'j} 	 'j} JI " 

4. 'I'llf11)"Wfl (fix) !.jfel i~fJfll)"~1'Ufl111.J~tl'U!iJ~11~ 2-3 fli''1 'I1"'1'il1flU'U'I'l1\9111.JoU'U\91el'Ufll)"VmJ 

"" 1311 	 ~ 31$1 'j)I 	 d.
5. 'I1fJ~ff crystal violet ~'1 'I1'Vl11.JlJ'UUIN'Ufl'J::::l1f1l1J'Unm 1 'Ul'Vl 1I~1m'1eltlfl~1poheltvkf 

'" ,31' ~ 9J3J "I 	 ..:::::S $I 06. 	 'I1fJ~ff gram's iodine 'I1'Vl11.JUIN'Ufl'J::::l1f1l1J'Unm 1 'Ul'Vl U~1m'1tlelfl~1fJ'U1ff::::m~ 
'J} ?t "" 'J} 'J} 'J} 0 " I I 

7. 'I1t1~ decolorizer 1'I1'Vl11.J!!1N'Ufl'J::::'ilf1l1J'Unm 15 'U1'Vl U~1m'1eltlfl~1t1'Ulff::::el1~ 

Oxidase test ! il'U fll1'Vl ~fftllJ fll)" lNil \91 !el'U 19f11tltl flc)f!~ ff'lJ tl'1UlJ fllli1 tI \9111.J iJ fl~ II t\'1I1lJf1ll!~ tI 

flcil.J~! l1~ru1'U ffm1::::~iieltl flc)f! 1l'U (Aerobic bacteria) II~:::: m.Jfllll~ tlflcil.J~1 'il~ru1'U ff m 1:::: ~ii 
q u 	 q u 

elel flc)f! 11 'UIW:::: 1lJ ii tltl flc)fl 'il'U (Facultative anaerobic bacteria) 'il:::: ii fll )"'111 tl111 i ~ tI1~fl'J:::: lJ 1'U fll)" 

Oxidative phospholation ~'1mrYtll9f i'Vliml.J (Cytochrome) ~1'1'1 !il'U~1i'lJfl!~fl\91)"tl'U rhl111J1J1 

lil 'U lNil\91ntu enff~. ill tI l'U fll'J" 'Vl~ fftllJ fll)" lNil \91Hl'U I 9fl1el tl flc)fl~ ff'il::::1'i' tl '1 1~ffn~ Itl!11'U I'i'~ 1lJii iY ;itl 

"i 

Tetramethyl-p-phenylene diamine dihydrochloride 'I1)"tl Dimethyl- p-phenylene diamine dihydroch­

loride ti'lU lJf1lll~ tlff1l.J1'ifllNil\91w'U 19f11tltl flclil~ ff 11::::'I'l1111ff1 )"~'1 fftl'1'lf'W~iffI fltltlflclil~.fffl~1 mil'U 
'" , 	 . " 

ff1)"iJ)":::: fltllJllii iYlJ 1'1 !~ tI fl11 Indophenol 11 lJf1lll~ till ff1l.J1)"fllNil\91!tl'U 19f11'lf'W ~l1 1'lf'U II lJfllll~ mlfl 

" )"l.J~lJ )"iJ'Vitl'U IlJmJmjtltl1-i1\911~fl~ iflff 
'" 	 '" 
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'" N, N, N, N- Tetramethyl-p-phenylene diamine dihydrochloride (C loHl sC12N2) 1.0 m:IJ 

Distilled water I00 lJ~~~\9l'J 
v v I v 

~~a1(Jffl'Jljhn~hfll."''Utl~:IJl\9l'J 100 lJ~~~\9l'J ~ff:IJl'l-:J'\1:IJ~!.ul~':wn'U IniJl'U'lJ1~iY'lfl (l1'l:IJtlfHlff-:J)
'U 

d, IIJ "'1 <J) <J) '"I. !'lf~H~'Um~'ilf)ff !~\9l ')1ff~tll~~1(J 70% !ltJ~mHltJ~ 

2. '\.hm~~lEJmtJ-:J~~~I~'U!lN'UI~f)"l11-:J~-:JiJ'Wff'~~ 

" 
4. '\1(JmJl£J1 OXidase reagent (N, N, N, N- Tetramethyl-p-phenylene diamine dihydrochloride) I 

v I 11 V I 

'\1 (J~ ~-:JiJ'Wl~tJ.yjtJ~iJ'U I!N'Um~~lEJ mtJ-:J 1l1''Vi1:IJ1!~1~-:JYi-:J l1tl'J~:IJlw 5 'Ul.yj U'Ul1 f)~~'lJtJ-:JiY.yj 

Itl~V'U'tl 

lfll~lj'il~fitJmtl~v'UI~'UiY:J1-:J1.u:IJ 


':J!tl~(J'WiY 


<J) <J) 

I'IJ:IJ'IJ'U McFarland No.5 
" , 

2. 1~:lJffl'J~~a1m~tJ.yjI\9l~(J:lJ111ff~-:J1'U')1~:IJ'lt~'V1~fftJiJ API 20E Test kit (Biomerieux, France) 

1\9lVfl1'J 1~:lJff1'J~~~lV'il~ii 


ONPG, TDA, IND lriffl'J~~a1tlllfi'IJtJiJ ~ 

<J) "" 'I <J) d

1riff1'J~~ a1m~:IJ'lJtJiJ H~1!\9l:IJ mineral oil !'\1I\9l:IJ')1~:IJ 

iI 'j/ I I 

3. 'I1~-:J'illf)'\r'U'\.h~tJ' tlll:IJ-YimlJ'I1 nlJ 30°C 1~'UI1a1 18-24 i11:IJ-:J ~-:J'\.hffl'J~~a1(Jll1'1·W~~-:J1'W 
• 'U 

, '" ""J/ 

'\1~:IJ\9l1-:J"l ~-:J'U 

TDA 


IND 


fj) 4 lI] ~ ,::t-=1 " 
mJ~ffl'J~~m(J VP1 I ')1(J~ \9l1:IJ~1(J VP2 I '\1(J~ 'Vl-:J !1 10 'Ul'Vl ~ff 

'U 

I 

http:f)~~'lJtJ-:JiY.yj
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I 	 Q.J Q.J q QI.eI 

f)l1md'ilU(;l~mlH'l(;l'Utl~ API 20 E 'ViM'illf1 18-24 'ILlJ (lJlJ'Yl1f)l CJflJ9!'tl, 2539) 

I 11l,'1flVl II ~ll,'I1J1fl (positive) II NMU (negative) II Nl,'I~'vi'illflfll'j't1Vll,'l'flU 
~=======~i==========i ~tiV'U"hJ'VlI.:j!11iiv.:jlrl'U1J1fl 

ONPG ~!11iiv.:j llJ~~ 	 'HmjV~ VP nV'UI~lJ reagent ItI'U nega­

tive control E 
I ADH ~=~=U=~.:j=l1=~=v=~=f{=lJ===iI~===~=lll=ii=V=.:j==~I :=I~=f{=lJ=3=6-=4=8='I1=.lJ=.=lrI='U='1=1J====~1 
I LDC ~U~.:j11~v~f{lJ ~!11iiv.:j 11~f{lJ'1'Unm 24 'I1 .lJ . ItI'U1J1f1 I 

I ODC ~U~.:jll~v~f{lJ ~!11ii'f).:J 11~f{lJ 36-48 'I1.lJ. Irlw·m'11J I 

E ~	
~ ~ 

CIT 'ff'UII.:j'UI'lJlJ 'ffI11'1V.:J11),VI'lJV1'f)V'U 1I'1~ cupule,=="=:="'=="'==~~==d="'=="'="=='==: l~lJ'ffI),'1~mtl!tJ1vlI1JflViI~Vl1.:jff1'U tube 

tll'U1.Ji]fl1Vli'Uff1'U cupule (aerobic) 

I H2S ~~fW'U~~1 II llJ~'1l~f1v'U~~1 II~JI'1l1'1'IJV.:jvI111)'~mrlw'Hj'11J I 

I URE ~1I~.:j11~v~f{lJ II ~llliiv.:J II I 
~================~I 

I l~lJ I11V~ 10% Ferric chloride (TDA) 11«.:jlf1'1l~·m~'UVi 	 I 

tJ 	
~ 4d,d"4d,,:::S 

~-a'U'Vl),V'VllJ indole positive 

TDA ~ 


~UI'1lI'1I1~.:j ~!11iitl.:j 	 VI'iH)~l~'ffI)'-a~mv~f{lJ'Vlv.:J 

~v ';hltl'Urm~1J 
~==========~============~i=====================il 

l~lJ 1 llV~ Kovac's reagent (rND) Itll'UN~ i'U 2 'UlVimr.:J\)lfll~lJ Kovac's 
I IIIND ~=============w================i' 
I 11.:jU111'U~U~.:j11~V'I1lJ~ I ~!11iiv.:j IIreagent I 

~================~I 
l~lJ l11V~ 40% Potassium hydroxide (VPI) 

)'V 10 'U1Vinv'Ul9l~iY'Ull Nmrl'U'11J 
VP mi1 1 llV~ alpha-naphtol (VP2) i:l 

I I~I==~=II=~=.:jll="'=';jV='I1=lJ=~==iI I~====llJ='~=~====:f'l1lJ~VV'U11~.:J 10 'U1Vilrl'U~1J 

~EL fll),!lV'l:if1';j~\)IV'lJV.:j'ffI), 


~ 


GLU 


MAN 


rNO 

SOR 


RHA 


SAC 


MEL 


AMY 


ARA 


llJl1\)~~flmlV'l:if1';j~\)IVlJlfl,rVV ~V 
llJ~f1mlV'l:if1';j~\)lV 

IrI'U1J1fl 

Fermentation 

Fermentation 'IJ'f).:j carbohydrate 

l~lJ'1'Uff1'U anaerobic (n''U11~V~) 

~.:J'!'U'111'tll'UNml1f1ff1'U l1'IV 11.J1J'U 

Oxidation 

fll)' oxidize 'lJv.:jfl1fl1Jl!H~),'Vl 

l~lJ\)lflff1'U aerobic (ff1'U1J'Ull'1V~) 111' 

tll'U1.J i]fl1VI\) Ifl'IJ'U~.:j ~ 1.:j 
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'\1"~'il1mh\.J GLU U~1"HI~lJ 2 '\1fJ~ 0.8% sulfanilic I) ntl1..jI~lJ reagent i11'ff'Hfl~ GLU ':h lJ 

acid (NIT I) vlV~Vlfl1ff'\1~V1,,; vlV'lVlfl1ff1i'l~'l re­

1m::: 2 '\1fJ~ 0,5% N,N, dimethyl-alpha-naphthylamine duction 'lJV~ nitrate lilu N2 gas 

(NIT2) 2) ~HlU1fl'iJ:::i~nm 2-3 Ull1 
Nitrate ~==============~================~~ d d ~ J 

'iJ~'iJ:::mUffu~'l!fl~'lJU 

reduction iYu~'l 
3) VUUU111ilWH'IrlU l~fJfl1ll~lJ~..:J zinc 

lJUflff 
~ jJ QJ.Q 

"" 
(nfflJ'\1rl~l~lJ reagent iY-ff'lJ'lflJti'\1"~ 10 Ull1lilWHlrlU 

(iYm~tJ'l'\1"':lI~lJ reagent 
UtI:::~~ zinc) iY1'\1~V'l1i'l~~ reduction 'lJtJ.:j nitrate lilu 

Url:::J:N zinc) 

gJ'\1t1'l'iJlflVlU carbohydrate reaction llt11 

catalase i11'l~lJ 1 '\1fJ~ 1.5% HP2 rl~iU MAN, INO, SOR ff~lfl~~tlil1fJiU 1-2 Ull1I=l 
1 I~I====vl=tJ='l=tJ==lff l l ' lJ'ln ~=vl=tJ='l=tJ=lfl=l=ff====:11lfl =====~r======

I 
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illflf,nnn fl. 

OD = 600 'Ul1W:IJ\91'J 

V, cholerae 

,--._----_._-----_..­
2 1-------·---·----·--....----------......·--·-·..···- ....·..·---..---........---...-.-------..- ­

1.8 f---- ..... ­

= 0.579x - 3.139 •1.6 ---------- --­
R2 =0.906 

1.4 r--.. _-_.._-....._-_..._._.__._-_.. _-- ....-...-.-----.-~---.-.---.- .....---..--- ...-.------------....-- ---.~ 

1.2 t .... 

o 
o 1 ~ .. ._-- ----- - _._-- - ----- ­.. ­

~....---...­

0 .6 '--.... ---....-....-..-.---.....--.................- .......-.-............-...... .........- ..-...................-.........- .....- ...-.. ............. ...- ....- ............--........... ­

0.4 

0 .2 1-- -------_.. _--_.. _------_._----/---.----_ ................ .. ......_._ ... ..._.__..._.. .
.._ _ 

o L ......_ ..._ ......................_ .....__.....__................__............. .... ..._.__+..- ....................................•.- ........ ....... 


o 1 2 3 4 5 6 7 8 9 

lOGCFU 

V,fluvialis 

2 

1.8 

1.6 

1.4 • 
1.2 1-..---...._-_·_ ..·__....···__.._..·_..·.._·..····..·· ..·..·....·· .. ..·..-.--...-................- ...........---...........- .........--...............-.......- ....--...- -- ­

0 I0 1 

0.8 

0.6 

0.4 \-------_.- .. - .. - .. 

0 .2 •
0 

o 1 2 3 4 5 6 7 8 

LOG CFU 

9 
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V. vulnificus 

2 r···--·_·---······--···-··--·-·--······­ ··-·····---···.-.....---...........- ..-.----..--..-.­

1.8 

1.6 

1.4 

~ - - - - - - -­L y = 0.S79x - 3.315 •
--"-"-"­ -rP'-=0.91­2---.-..-.--..... .....­---....--.......--...-.­--...------.----­

r-----..-·---..---·-..­ ........·----·--·-·------......­.........----·-.----- ...........­ .........---...........- ..----..­.......------.....-.-.---. 
c 
o 1.2 

1 

t--­..-.-.-..- ..---------.------.---.--.....-... - ..--.--.--­

1---­ --­

-.-. ---­ -.-......----.-.-...­ ..--...-. ---.-..-.....­-/----­
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"j 
'lHWl 

R 

(Resistant) 

I 

(Intermediate) 

S 

(Sensitive) 

Amikacin AN 30 ~ 14 15-16 ~ 17 

Amoxycillin AML 10 ~13 14-17 18-20 

Amoxycillin+clavulanic acid 

-Staphy lococci 

-Other 

AMC 30 

~ 19 

~13 

-
14-17 

~ 20 

~18 

Apramycin APR 15 ~ 11 12-14 ~ 15 

Ampicillin 

-Gram Positive 

-Gram Negative 

AM 

~ 20 

~ 11 

21-28 

12-13 

~ 29 

~ 14 

Acide oxalinque OA ~ 16 17-20 ~ 21 

Aureomycin A ~ 14 15-18 ~ 19 

Bacitracin B 10 ~8 9-12 ~13 

Ceftiofur 

Cattle 

-Po haemolytica 

-P.multocida 

-H.somnus 

Swine 

-P.multocida 

-Socholeraesuis 

-S.suis 

-A.Pleuropuneumoniae (APP) 

Chickens 

-E. coli 

EFT 30 

~ 17 

~ 17 

~ 17 

~ 17 

~ 17 

~ 17 

~ 17 

-

18-20 

18-20 

18-20 

18-20 

18-20 

18-20 

18-20 

-

~ 21 

~ 21 

~ 21 

~ 21 

~ 21 

~ 21 

~ 21 

~ 23 

Cephalothin KF ~ 14 15-17 ~ 18 

Cephalexin CL 30 - - ~ 24 



S9 

Cloxacillin OX :::; 10 
 11-12 
 ~ 13 


Ciprofloxacin CLP 5 


-Haemophilus -- ~ 21 


-N. honorrhoeae - - ~ 36 


-Other :::; 15 
 16-20 
 ~ 21 


Chloramphenicol C 30 


-Haemophilus :::; 25 
 26-28 
 ~ 29 


-s.pneumoniae :::; 20 
 - ~ 21 


-Other :::; 12 
 13-17 
 ~ 18 


Colistin CL 10 
 :::;8 9-10 
 ~ 11 


Cloxacillin OB 5 
 :::; ~ 

Doxycycline hydrochloride DO 30 
 :::; 12 
 13-15 
 ~ 16 


Enrofloxacin ENR 5 
 :::; 15 
 16-20 
 ~ 21 


Erythromycin E 15 


-s.pneumoniae :::; 15 
 16-20 
 ~ 21 


-Other :::;13 14-22 
 ~ 23 


Flumequine UB 30 
 :::; ~ 

:::; 14
Furazolidone FR 10 
 15-18 
 ~ 19 


Gentamicin CN 10 
 :::; 12 
 13-14 
 ~ 15 


Halquinol 


--E.coli 13 
 ~ 15 


-13-14
-Salmonella ~ 16 


Kanamycin K 30 
 :::;13 14-17 
 ~ 18 


Lincimycin MY 2 
 :::;9 10-14 
 ~ 15 


Linco-spectin Lin-sp 
 :::; ~ 

Metronidazole MYZ 10 


Nalidixic acid NA 
 :::;13 14-18 
 ~ 19 


Neomycin N 30 
 :::; 12 
 13-16 
 ~ 17 


Norfloxacin NOR 10 
 :::;12 13-16 
 ~ 17 


Nitrofurantion F 300 
 :::; 14 
 15-16 
 ~ 17 


Novobiocin NY 30 


I 
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-on Mueller Hinton ager $ 17 18-21 ~ 22 

-on Mueller Hinton ager with blood $14 15-16 ~ 17 

Ofloxacin OFX 5 

-Haemophilus - - ~ 16 

-N.gonorrhoeae - - ~ 31 

-s.pneumoniae $12 13-15 ~ 16 

-Other $ 12 13-15 ~ 16 

Oxyteracycline OT 10 $14 15-18 ~ 19 

Penicillin G 

-Staphylococci $ 20 21-28 ~ 29 

-Other $11 12-21 ~ 22 

Polymyxin B PB $8 9-11 ~ 12 

Pefloxacin PEF 5 $ 15 16-21 ~22 

Sulfachloropyridazine+trimethoprim SCP $ 10 11- 15 ~ 16 

Sulfamethoxypyridazole KY $ ~ 

Spirmycin SP 100 $ ~ 

Streptomycin S 300 $11 12-14 ~ IS 

S ulphamethoxazole trimethoprim SXT 25 $ 12 13-16 ~ 17 

Terramycin T $14 15-18 ~ 19 

Tobramycin ToB $11 12-13 ~14 

Triple sulfa SSS $ 12 13-\6 ~ 17 

Tyrosin TY 

Tetracycline TE 30 $ 14 15-18 ~ 19 

Vancomycin VA $9 10-11 ~ 12 

Ullci~~lJ1: Difco Manual 10
Th 

Edition, 1984 
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.fllflf!-.l'U1fl 'U. 

. 	 ~ 

19l1-:il-:)Yll 	~of11-:imrh Lethal dose (LDso) 'Ui)-:)!9fi) V. cholerae 1~tJf11-:il'lllJ1UJ~1tJ1li probit analysis 

(SPSS version 13.0) 

***** PROBIT ANALYSIS***** 

95% Confidence Limits 

Prob V.cholerae conc Lower Upper 

0.01 5.03231 3.42264 5.70875 

0.02 5.26491 3.82541 5.87926 

0.03 5.41248 4.07987 5.98853 

0.04 5.5235 4.27058 6.07143 

0.05 5.6138 4.42518 6.13941 

0.06 5.69067 4.55632 6.1977 

0.07 5.75806 4.67093 6.2492 

0.08 5.8184 4.7732 6.29565 

0.09 5.87328 4.86591 6.3382 

0.10 5.9238 4.95096 6.37766 

0.15 6.13295 5.29945 6.54466 

0.20 6.29918 5.5709 6.68291 

0.25 6.44179 5.79825 6.80704 

0.30 6.56985 5.99658 6.92435 

0.35 6.68852 6.17401 7.0394 

0.40 6.80113 6.33542 7.15554 

0.45 6.91008 6.48401 7.27547 

0.50 7.01731 6.62216 7.40159 

0.55 7.]2453 6.75]92 7.5361 

0.60 7.23348 6.87533 7.68122 

0.65 7.34609 6.99464 7.83945 

0.70 7.46476 7.1125 8.01408 
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Prob V.cholerae cone Lower Upper 

0.75 7.59283 7.23223 8.20999 

0.80 7.73544 7.35841 8.43529 

0.85 7.90166 7.49841 8.70499 

0.90 8.11081 7.66691 9.05198 

0.91 8.16133 7.70665 9.13674 

0.92 8.21621 7.74948 9.22917 

0.93 8.27655 7.79621 9.331 17 

0.94 8.34395 7.84797 9.4455 

0.95 8.42081 7.90655 9.57637 

0.96 8.51111 7.9748 9.73068 

0.97 8.62213 8.058 9.9211 

0.98 8.76971 8.16759 10.17524 

0.99 9.00231 8.33848 10.57763 
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. " 
19l1'Jl.rn2 ~~fl1'J'\1lfh Lethal dose (LDso) 'Utl\l!91tl V.jluvialis 1~£Jfl1'J~1'U1W'fi1£J1TI probit analysis 

(SPSS version 13.0) 

***** PRO BIT ANALYSIS***** 

95% Confidence Limits 

Prob V. fluvialis conc Lower Upper 

0.01 4.72912 3.3309 5.47678 

0.02 5.02708 3.76547 5.71062 

0.03 5.21612 4.04003 5.86014 

0.04 5.35833 4.24583 5.97337 

0.05 5.47401 4.41269 6.06601 

0.06 5.57247 4.55426 6.14531 

0.07 5.6588 4.67802 6.2 1522 

0.08 5.7361 4.78849 6.27815 

0.09 5.8064 4.88866 6.33569 

0.10 5.87111 4.98059 6.38892 

0.15 6.13904 5.35787 6.61267 

0.20 6.35197 5.65282 6.7954 

0.25 6.53465 5.90126 6.95677 

0.30 6.6987 6.11975 7.1063 

0.35 6 .85072 6.31743 7.24964 

0.40 6.99497 6.49997 7.3907 

0.45 7.13454 6.67122 7.53253 

0.50 7.27189 6.83406 7.6778 

0.55 7.40924 6.99091 7.82908 

0.60 7.54881 7.14402 7.98906 

0.65 7.69306 7.29579 8.16089 

0.70 7.84508 7.44909 8.34861 

0.75 8.00913 7.60773 8.55798 
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Prob v. jluvialis cone Lower Upper 

0.80 8.19181 7.77736 8.79816 

0.85 8.40475 7.96756 9.08564 

0.90 8.67267 8.19818 9.45604 

0.91 8.73738 l).25274 9.54665 

0.92 8.80768 8.3116 9.64549 

0.93 8.88498 8.37585 9.75464 

0.94 8.97131 8.4471 9.87706 

0.95 9.06977 8.52777 10.01727 

0.96 9.18545 8.62183 10.18271 

0.97 9.32766 8.73654 10.38702 

0.98 9.51671 8.88772 10.65993 

0.99 9.81467 9.12357 11.09248 
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. " 
~l'Jl ,rVi 3 Vl"'f)l'J'I11~1 Lethal dose (LDso ) 'UfJ\ll9ffJ V. vulnificus 1~t1f)l'Jfll'l.r.lW~';1tI11i probit analysis 

(SPSS version 13.0) 

***** PROBIT ANALYSIS ***** 

95% Confidence Limits 

Prob V. vulnificus cone Lower Upper 

0,01 4.87425 2.82329 6.00748 

0.02 5.41129 3.58682 6.4318 

0.03 5,75203 4.06927 6.70299 

0.04 6.00836 4.43091 6.9083 

0.05 6.21686 4.72407 7.0763 

0.06 6.39433 4.97278 7.22011 

0.07 6.54993 5.19013 7.34693 

0.08 6.68926 5.3841 7.46112 

0,09 6.81597 5.55992 7.56556 

0.10 6.93261 5.7212 7.66225 

0.15 7.41552 6.3820J 8.06954 

0.20 7.79932 6.89648 8.40396 

0.25 8.12858 7.32716 8.70156 

0.30 8.42427 7.70279 8.97994 

0.35 8.69828 8,03914 9,24963 

0.40 8.95828 8.34604 9.5178 

0.45 9.20983 8.63046 9.78977 

0.50 9.4574 8.89796 10.06984 

0.55 9,70497 9,15352 10.36185 

0.60 9.95652 9.40203 10.66972 

0.65 10.21652 9.64865 10.99818 

0.70 10.49053 9.89919 11.35367 

0.75 10.78622 10.16097 11.74591 
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Prob V. vulnijicus cone Lower Upper 

0.80 11.11548 10.44437 12.19078 

0.85 11.49929 10.76668 12.71736 

0.90 1l.98219 11.16348 13.38866 

0.91 12.09883 1l.25821 13.55191 

0.92 12.22554 11 .36072 13.72966 

0.93 12.36487 11.47299 13.92554 

0.94 12.52047 11.5979 14.1448 

0.95 12.69794 11.7398 14.39543 

0.96 12.90644 11.90584 14.69055 

0.97 13.16277 12.1091 15.05423 

0.98 13.50351 12.37806 15.53892 

0.99 14.04056 12.7997 16.30512 



illfl~'U1f) u. 

, 'j) , 

1'IT:i1\l11 1 e1l'1jlf)1j'H)1'I;11'1'lJtl\li1tltl!{h~tll1ff)'hl1I9i" :ltIrn Oxytetracycline l'I~tlm~tI~nr;n 7 iu 

.,j 
'lJ'\Jl~£Jl .. , .oltl1tl'l1fl£Jl1 

o q .... q .... q v q .... q v '" v q 

"l!1l1 .,. .,; !II 
1tl'YI 1 1tl'YI2 1tl'YI 3 1tl'YI 4 1tl'YI 5 1tl'YI 6 

(ppm) Hl£J.:jljlJ~tl 

-ve control 1 10 10 10 10 10 10 10 

2 10 10 10 10 10 10 10 

3 10 10 10 10 10 10 10 

-'ve control 1 10 5 3 3 3 3 3 

2 10 5 2 2 2 2 2 

3 10 5 5 5 5 5 5 

20 1 10 7 7 7 6 6 6 

2 10 4 4 4 4 4 4 

3 10 4 4 4 4 4 4 

50 1 10 9 8 8 8 8 8 

2 10 7 6 6 6 6 6 

3 10 6 6 6 6 6 6 

80 1 10 9 8 7 7 7 7 

2 10 8 7 7 7 7 7 

3 10 5 5 5 5 5 5 
-

tlltl1tli1fl£J~jfl~;1~1tl1tl~ .. , 
01::\ Q..I QJ.et 

iJtlq~f)1jjfl't:ll (1tll1 7) 

10 

10 

10 

3 

2 

5 

6 

4 

4 

8 

6 

6 

7 

7 

5 

v 
fl~jlf)1j 

q ... 

jfl~'l1'1~ 

(%) 

100.00 

100.00 

100.00 

30.00 

20.00 

50.00 

60.00 

40.00 

40.00 

80.00 

60.00 

60.00 

70.00 

70.00 

50.00 

I .,j 
fIll'ilM 

100.00 

33.33 

46.67 

66.67 

63 .33 

I 

I 
C'I 
-....J 



· " . 
1'11'H:Jii 2 tJl'1)1f11))tJ~;11'1'\JtJ.:J'\1tJ£Jlih~ViirflfJl¢l'Wtll Sulfadimethoxine I'1(lV~)~(I~nm 7 11-! 

'Ill!l~tJl 

(ppm) 

... 
o '""IITt1 

, '" {)ll!1l!'YHltJ't1 
.. .
'" "" ~HItI-3I'j1JVll! 

OJ '"1l!'t11 OJ '" 1l!'t12 OJ '" 1l!fJ3 OJ '" 1l!fJ 4 OJ '" 1l!fJ 5 OJ '" 1l!'t16 
~1l!1l!'HtlfJ~'jtl~~1V11l!1l!~ .. . 

~ IV QJ ~ 

tll!tI~fll'j'jf)~l (1l!fJ 7) 

eVl'jlfll'j'jtl~ 

"''''' 'lf1V1 (%) 

I '" fIllUtlfJ 

-ve control 10 10 10 10 10 10 10 10 100.00 100.00 

2 10 10 10 10 10 10 10 10 100.00 

3 10 10 10 10 10 10 10 10 100.00 

+ve control 10 6 4 3 2 2 2 2 20.00 20.00 

2 10 7 6 4 2 2 2 2 20.00 

3 10 6 5 5 3 2 2 2 20.00 

10 10 5 5 3 3 2 2 2 20.00 26.67 

2 10 6 6 4 4 3 3 3 30.00 

3 10 5 5 4 4 3 3 3 30.00 

20 10 5 5 5 4 4 4 4 40.00 46.67 

2 10 7 6 5 5 5 5 5 50.00 

3 10 7 7 6 6 5 5 5 50.00 

30 10 5 5 4 4 4 4 4 40.00 36.67 

2 10 5 4 4 4 3 3 3 30.00 

3 10 6 5 5 4 4 4 4 40.00 

0'\ 
00 



-

, ., , 

~111\lYi 3 tl~11f111H)~;1~'1H)\l'l1tlmih~tlYi1'f),l:Jl¢l";H.ltJ1 Enrofloxacin ~~tl~1:;;tJ:;;!lm 7 iu 

'IJ'I-!lV1t1l 

(ppm) 

.. 
o '"'l!1't1 

o '" ~TU1'1-!'l1tltJ't1 .. , 
'" '" vllltJ'Il'H.JYI'I-! 

OJ '" 1'1-!'t1 1 OJ '"1'1-!'t1 2 OJ '"1'1-!'t1 3 OJ '"1'1-!'t1 4 OJ '"1'1-!'t1 5 OJ '"1'1-!'t1 6 
n1'I-! l'1-!'l1tltJ~':i tlVl:tliYll'1-!l'1-!~ 

.. , 
~ QJ r.uq 

iJUqVlfll':i':ifl't:ll (TU't1 7) 

6Y111flWitlVl 

:tIiYl (%) 

1 '" fll1tllltJ 

-ve control 10 10 10 10 10 10 10 10 100,00 100.00 

2 10 10 10 10 10 10 10 10 100,00 

3 10 10 10 10 10 10 10 10 100.00 

'l ve control 10 5 4 4 4 4 3 3 30.00 36.67 

2 10 8 8 7 6 4 4 4 40.00 

3 10 7 6 6 5 4 4 4 40.00 

5 10 5 5 5 5 5 5 5 50,00 53 .33 

2 10 6 6 6 6 6 6 6 60.00 

3 10 5 5 5 5 5 5 5 50.00 

10 10 6 6 6 6 6 6 6 60.00 56.67 

2 10 7 6 6 6 6 6 6 60.00 

3 10 6 6 5 5 5 5 5 50.00 

15 10 6 6 6 6 6 6 6 60.00 53 .33 

2 10 5 5 5 5 5 5 5 50.00 

3 10 5 5 5 5 5 5 5 50.00 

0"\ 
\.0 



, " , 
IOll'Jl'1Yi 4 ellOl'Jlf11'J'Jtl~:jfllOl'Utl'1'\1tlmi:h~tlYijfnl1~dtJtJl Tetracycline lOl~tl~'J~tJ~nm 71'W 

'Il'Wl~U.ll 

(ppm) 

~ , 
o '" "lIl'YI 

o '"lIll!dl!'tHltl'YI 
~ , 

'" "" :iJliltl-JI'j1J~l! 

.., '" 
1l!'YIl 

.., '" 
dl!'YI 2 .., '" dl!'YI3 

.., '" 
1l!'YI4 

.., '" 
1U'YI 5 .., '" 1U'YI6 

'illU1U'\1tltl~'jtlVl;rl~1U 
, ~ , 

....., qa:., Q.I v-=t 
1U'YIft''U(!Vlfll'j'jfnn (dU'YI 7) 

emlfll'j'jtlVl 

;i1~ (%) 

, '" 
illlUfttl 

-ve control 10 10 10 10 10 10 10 10 100.00 100.00 

2 10 10 10 10 10 10 10 10 100.00 

3 10 10 10 10 10 10 10 10 100.00 

~. ve control 10 4 2 2 2 2 2 2 20.00 23.33 

2 10 4 3 2 2 2 2 2 20.00 

3 10 5 4 3 3 3 3 3 30.00 

10 10 4 4 4 4 4 4 4 40.00 43.33 

2 10 6 5 5 5 5 5 5 50.00 

3 10 5 4 4 4 4 4 4 40.00 

30 10 5 3 3 3 3 3 3 30.00 43.33 

2 10 6 6 5 5 5 5 5 50.00 

3 10 5 5 5 5 5 5 5 50.00 

50 10 4 3 3 3 3 3 3 30.00 50.00 

2 10 6 6 6 6 6 6 6 60.00 

3 10 6 6 6 6 6 6 6 60.00 

-.J 
o 



. .. . 
\9ll'nrYi 5 a\9l~1f11~'H)~:j}1\9l"tleJ\I'Hlmih~t)'Yii'mJ1~";Wtl1 Oxolinic acid \9l~eJ~~~tI~!1m 7' 1'W 

'\.I 'I·mun 

(ppm) 

. ... 
'111'" 

. ... 
1l1'U1'U'I1tlfJ't1 .. . ... '" ~ 
l(;lfJ-3I'jlJ~'U 

<V '" 1'U't1 1 v '" 1'U't1 2 v '" 1'U't13 
v ... 
1'U't14 

v ..,. 
1'U't1 5 

v ..,. 
1'U't1 6 

~1'U1'U'I1tlfJn'jtl~~i~1'U 
." 

QJ o£:::tot::\, V v-=t 
1'U't1iJ'Uq~tn'j'jfllll (1'U't1 7) 

flmltn'j'jtl~ 

~i~ (%) 

, .. 
flllUtlfJ 

-ve control 10 10 10 10 10 10 10 10 100 100.00 

2 10 10 10 10 10 10 10 10 100 

3 10 10 10 10 10 10 10 10 100 

+ve control 10 5 3 3 3 3 3 3 30 30.00 

2 10 4 3 3 3 3 3 3 30 

3 10 5 5 4 3 3 3 3 30 

10 5 4 4 4 4 4 4 40 43 .33 

2 10 4 4 4 4 4 4 4 40 

3 10 5 5 5 5 5 5 5 50 

4 10 4 4 4 4 4 4 4 40 40.00 

2 10 4 4 4 4 4 4 4 40 

3 10 5 5 5 5 4 4 4 40 

16 10 4 4 4 4 4 4 4 40 40.00 

2 10 4 4 4 4 4 4 4 40 

3 10 4 4 4 4 4 4 4 40 

-....J 
I-" 



illfl~'U1fl 'If. 

," , 
\9l1'nrVi 1 fJUlfl1'WtJl hfvnniJ!\9ltl{~l'l'l l1Vilfl1'j~lJ\9l'j d'irr~\9l&'ltl~ ntl~!1mfl1'j'VlfHltl'l 

." d , 
'Vil';jnJ!VI~';j ('t'i'W1£J) 

rh!U~£J~VI';j1~rJ~'~'Wu~tI~1;!Vlf)1':l'V1V1t1~.:j 

Oxytetracycline Sulfadimethoxine Enrofloxacin Tetracycline Oxolinic acid 

I 

, ~ 

Q.I .o:::t ~ OJ , 0 

1'W'YI!f)1.JYl1~£J1.:j'W1 I 3 7 I 3 7 I 3 7 I 3 7 I 3 

I 

7 

. 
1. ~rul! f1ihb (0 C) , '" 28.05 27.55 27.10 28.15 27.45 27 .05 28.10 27.50 27 .10 28.05 27.50 27 .15 28.15 27.50 27.25 I 

d 
2 . fI11lJ!f1lJ (psu) 29 30 30 30 30 31 30 31 31 30 30 31 30 30 31 

I 

3. pH 8.2 8.0 7.9 8.2 8.1 8.0 8.2 8.0 8.0 8.0 8.1 8.0 8.1 8.0 8.1 

4. DO (mgll) 5.44 5.83 6.02 5.54 5.91 6.07 5.54 5.84 6.00 5.49 5.74 5.99 5.50 5.84 

I 

6.00 

5. Alkalinity (mgll) 107 112 118 108 112 117 110 112 118 108 110 115 109 118 117 I 

6. Nitrite (~g at NIL) 0.106 0.591 0.637 0.118 0.533 0.672 0.164 0.614 0.695 0.164 0.614 0.753 0.106 0.499 0.684 I 

7. Nitrate (~g at NIL) 4.369 11.988 12.524 4.875 12.077 12.613 4.280 11.571 13.000 4.875 11.482 13.476 5.113 12.077 13.179 J 

8.Ammonia (~g at NIL) 0.009 1.932 6.502 0.122 2.113 6.570 0.190 2.136 7.249 0.213 l.819 7.566 0.032 2.090 
I 

7.077 

9.Phosphate (~g at P/L) 0.255 5.426 6.799 0.377 5.500 6.946 0.500 
-

5.279 
-

6.995 0.868 6.039 7.436 0.500 5.672 7.485 

-...J 
N 
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.... 
'l1ifll~ ... J I 

'Wl~ nJlVlt)~ ..nnu 
... .... .. ns ~6"1 "2 "3 "4 

I) Thermometer nJ~V'I..I ul.l".:j 11.l~/J't.)111.l".:j
1.-qru'\1t;)ll 'h]

l~lJ~uill l~lJ~tJ 'Ill2) Electrical 
(Temperature) 1'lf"I~V~ 11.l~VW(1.l".:j

IflU I IflU ISensor Method 

pH meter 7.0-8.5 

(pH) 

I) Argentometric 

2) Electrical 
oj 

3. fI1l'lJlfllJ Conductivity 

(Salinity) Method 

3) Density 


4) Refractometer 


I) Azide Modifi­

cation Method 

2) Membrane 
mg/I 

Electrode Method 4 6 

3) Wrinkler Me­

thod 

Cadmium Reduc­

5.'lulm'Vl­ tion Method I'UU 

'lu l~JI\lll ug - Nil N02- uii'lH 'hllflll 60 

(N03-N) Colorimetric 


Method 


6.~tlffl~9)­
illlflllColorimetric 

'Illlflll 45illlflll 45~fJff~fJi'ff ug - PII illlflll 15 
15Method 

(P04-P) 

7.IWlJ lWUV Phenol­

111lflll 100'lll1~JI\lll ug - Ni l Hypochlorite 

(NH3-N) Method 



74 

1. 1;6 - 'UUJflfHl (ilnn'rlfJ)
q 

.,j OJ 

'lf6 - 'Wl)JflQi;l (ill'll16-:Jfltl1:l) Miss Tippawan Tantawanich 

2. 1i;l'U'I1m£JtlYl'l'lh::~Wl1'I.h::'lfl'lf'U 3 8199 00042 040 

3. ~lH'I1ll-:Jifll1Jtl'W 
, .:t ,C: ~ '\II iJ iI t Q..I c:' <;' VI..... q t!~ a C\ t! 

4. 'I1'W1£J-:Jl'W!ti;l::fltll'W'YI6~'YIYlYlYl6 !Ylfl::Yl1fl ~'l6)J'I1m£JH\'U !f1WI~'YI !'YI'lfll'l !ti;l~ 1ll'l'llW£J6!i;lfl'YI'l6'Wflfl 

(e-mail) 

{1t:lTU1<ij1'J1'Yl1'J1f11{1l'lfYn~'Yl~I~!![;l~fn.J@jflil~l'llfll~~i-:J 149 mJ 3 v111J[;l'Vlll'Yl11-:JIf i)lUl6!fll~ ~i-:J 
~ ~ 

<ij-:JWr~'lfmi11'Yl~fti'n1 038-216-1981'Yl~{11~ 038-216-350 
v v 

{1m'l1''W1<ij1'J'Yl~'Wl'Jlm'Yll-:J'Il1 ~Wl~-:JmWlJm1'Yl1'J1~1'J Cllfll':i{1m'l1''U 3 i'U 9 !!'lJ1-:J1-:JhnJ ll'U'U'Wtyl 

, 'Yl 1'IJl'ltJ'YllJ1'U <ij-:J'I1'1~m -:J1'Yl'W"I 1 0330 1 'Yl':ift'Wn 02-218-8160 1'Yl':i{1n 02-254-4259 
q q 

E-mail : tippawan.t@chula.ac.th. ttippawan.50@gmail.com 

_I dlQJA 

5. U'l::1Ylfll'lY!fl'll1 

fll'U11'1fl 

Asian Institute of Technology (AIT) M.Sc. 
Aquaculture and Aquatic Resources 

Management 
2549 

1'Yl.1J 
2545 

• v " 4::Ito .t::tt::l 0 C\ , C\ ot::!i: C\ c:I. Q,I rI 0 ~ .<Oo 

6. fll'U11'1flfll'lf1)Jfl11)J'lfl'Ulty~!Y!'lI (t!YlflYll-:Jmfl1~fll'lY! fl'lll) fll'U11'lflfll'l l'Wl::m 1'J-:J{11'l1'U 1 !!~~'U!1f11'Yll'Jl 
. . .. 

_I eel el v.... "" "" OJ OJ ~ _I 'i '1 0

7. U'l~ flU fll '1 W'YI!fl£J1'U6-:Jfl'U fll 'l'U'l'l1l'l -:Jl'W 11l£J'YI-:Jill£J !'W!ti;l~ill£J'W6 flu'l:: mY! !Yl£J'l~1Jflm'Will~! 'W fll 'l'Yll 

1f1Hfll~1<ij1'J "Effect of stocking density and shelter surface area on growth and survival of the tropical 

abalone (Haliotis asinina) in a semi-flow through system" 
v " • 

1m-:Jfll'J'1<ij1'J "tJ':i~i1'Yl~m'W'\JeJ-:Jl'JltJ~;1'U~''Ufll~rr1Jrr-:Jl~eJ11JnCl (Vibrio spp.) Vivll'Mln~ hfl1'U'H'tll'J 

" 
lihgeJ ''YlI'J'lfU~ Haliotis asinina LINNAEUS 1758" 


l!'l1'ci-:J'Yl'U : flW::m':ilJfll~1<ijI'J!!'I1'1'lf1~ (1'lf.) -:J1JW,i'U~'U tJ~ :: ~lTI 2552 

q 
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Tantawanich, T., Jongjareanjai, M. and Koeypudsa, W. 2009. Efficiency of Antibiotics Against Vibrio 

spp. Isolated from Diseased Tropical Abalone Haliotis asinina LINNAEAUS 1758. The i" In­

temational Abalone Symposium 19-24 July, 2009. Napalai E room, Dusit Thani Pattaya, Chon­

buri, Thailand. Reference code number P-03, Proceeding page: 63. 

W. Koeypudsa, M. Kitkamthom, N. Chaitanawisuti, A. Kritsanapuntu, T. Tantawanich and J. 

Tangtrongptros. 2008 . Natural Infection on Farmed Spotted Babylon (Babylonia areolata Link 

1h 
1807). The 15 Congress of the Federation of Asian Veterinary Associations, FA VA & OlE 

Symposium 27-30 October 2008. Regency room, 41h floor, Sofitel Centara Grand & Bangkok 

Convention Center, Bangkok 10900, Thailand. Reference code number PC 101, Proceeding 

pages: 137-138. 

Tantawanich, T., Weruesti, G.G., Ikejima, K., Garunanee, M. and Jarayabhand, P. 2007. Effect of 

stocking density and shelter surface area on growth and survival of the tropical abalone 

(Haliotis asinina) in a semi-flow through system. Journal of Fisheries Technology Research, 

Maejo University. 1 (2); p 100-111 . 

1f1Hm'j1~t'J "m1~t'J-1'V1!'Jlf11tY~{'VnrYl~ t{j 1149-52" 
q 

~ ~ ~ 

1 m \l m 'j 1 ~t'J "m 'j ~~ '1'11 fl {j ~miu{j ~uhi '1'Vll \l m 'j ~\9lJ hll m 'j t'vn~ t~ t'J\l ~~1tbu{j ~.w'lftJ1tf1'.l fl] n'il'U tJ-1 

lh~t'VIf11 'VIt'J" 

tmci\l'Vlhl : rlll1fl\llh1fltJ\l'VlhltYl11JtYhlhlm'jl~t'J (tYm.)
q q q 

1fI 'j \l m'j 1~t'J "~{j'UtJ\lfl'111J'\1h11U tJ hi U{j :::: ltY~'\1{j1JcitJhI ~lJ~tJm'j ~ 'il~ru ~~1J 1191 U{j~ 5~ 'j lm'j 'Jtl~ 'U tJ\l'\1 tJ t'J 
q u 

jI I iJ iI 

tih~e>l'Vlt'J Haliotis asinina LINNAEUS 1758 'fi1~t'J\lihl'j::::1J'lJm'j'l'1l'Vh{1J1Jhl1Jflihl'J::::1J1JtJl 

mJhlt1t'JhlU1J1J~\lil~" 
q 

I !tl'1'l.h::::).Jl w{mm:::: !'flliVI 


1fI'j\lm'Jl~t'J "ml~t'J-l'Vl t'Jlf11tY~{'Vll\l'Vl:::: ~{j 11 52-53" 

q 

'" '" '" 'il\l '\1 '1~'If" 'l.j'J" 


Imci\l'Vlhl: flW::::m'j1Jm'J1~m!l1\l'lfl~ ('1'1f.) \l'lJuv.lhl~hI 'l.h~~1112551 tYtllhli11l1l 1m\lm'J: 95% 

q 

http:tl'1'l.h::::).Jl
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" " 
1m\I f1l11 ~tI "f1l'j1 ~til! 1:1:::: YrI'lJ 'U 1'j:::: 'IJ'IJ n 1 'j ~ 1rJ 1 {lJ l 'V'll:::: l~ tI,rw'lHl1:l:::: ff\9l1U 1 NfflJ Nff1 'U l! 'IJ UU 'j ru 1 f1l 'j

" 
~ ~ Q ~d d ~ I 

U'U 'Yj 'U;J 1'U 'U V \llfl''j 'fJ ~ n \J 'Yj Vl 'Yj tI\ll 'Yj Vlll'UV1'l1'Yj 'Vll.:Jl1:lVn'IJ V.:J m'fJ \9l 'jm 'j10tlVtI" 


l!'I1~\I'YJ'U: flru::::m'jlJf11'jl~mni.:J'lI1~ (1'l1,) \lUl!~'U~'U i.h::::~l1J 2551 fff:l1'Ufll'Yj lm\lf11'j: 80% 


" 
1m\I f11 'j 1~tI "fl11lJ'I1m n '111:1 1til! 1:1:::: num:::: \J1t1'U V.:JrJV\lU 1 l'Yj~ tI\I'I11'11VlJl!1:I::::,j:::: mi'\lciv'U 1J~nru 

'" ...lfll:::: ff'll\l " 


U'l1~\I'Vl'U: flru::::n'j'jlJfll'jl~mn1\1'l11~ (1'l1.) \llJH~'U~'U ,j'j::::~11J 2552 fff:l1'Uill'Yj lm\lf11'j: 80% 

q 

1m\I fll'j1~mJv tI "nU fff)'fJ 1!,j~ tI'IJ!-vi tlU fl11lJ '11 m n'l1 mtl'IJ v\I ff\9l1'Vl:::: l1:l'l1 U1~ 'U U1:1:::: ff1 '11 ~ 10'11 U1~'U 

'IJ'U WH~ n l'U U 'j nru!f11::::l! fflJff1'j !W::::!f1l:::: ~i\l" fl1t11~'lI~1m\I nu V'U i'mIYr'U 'Ii m 'jlJ-W'll-5'U
q q q 

'Yj'j::::'j1'l1~1~ 


Im~\I'Vl'U: \Jw11:1\1mWlJml'Vltl1~tI ,j'j::::~11J 2553 fff:l1'Ufll'Yj lm.:lf11'j: 30% 

q q 
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dt .... 
'lH) - l!UHHl tl (fIl1:11 t> 'I fl il1:1) Assist.Prof.Dr. Weena Koeypudsa 

2. Itl'IJlnm.l'lJfI'atJ'a:;:'llWl';nJ'a:;:'U1'l1l! 5200100004066 

3. ~l!!l'i'll'lif1>'il1J'l! 
, c:t ,.etc:. '''' jI ~ r.v ''t til_I cs c!a. d diJ .t:::l

4. l'iU 1U'I1 l!lItl:;: "Oll!'t1t>g't1f1V1Vl t> ! VI ,,:;: Vl1fl 'W 'a t>~l'im Ultl 'IJ ! 't1 'a fl'W 't1 ! 't1'a "1'a !!tl:;: 1'U'a1:lWU t>ltl fl't1'at>l! fltr 

(e-mail) 

illfl1'l51tJ1tJ':if111:Y\9l{ flUl~ ff\9l1!!'W'VI tJi'Yl1:Y\9l{ 'ilWl~'lmWlJln1'V1t11~tJ fl'U'U 5'l~~l!'11'1' !'U\9ltJ'VIlJ 
" q <u q 

l'U fl~'l!'VI'W 10330 

Department of Veterinary Medicine, Faculty of Veterinary Science, Chulalongkom Univerisity, 

Bangkok 10330. 

ltlJ1t1!~'lJl'V1':irY'W.n 662-2518887, 662-2529575 , 662-2189510, 662-2189412 

ltlJ1t1!~'U1'VI':i1:Yl':i 662-2518887, 662-2529575 

E-mail : kweena@hotmail.com.kweena@chula.ac.th 

mWWl trl'IJ11'l11 
u u 

Aquaculture and Agriculture 
Asian Institute of Technology (AIT) 2548D.Tech.Sc. 

Resources Management 

" " 
1i1.lJ (tJ':i~lJ'l) illfl1'l511'Wl~I~tJ'Iff\9l'hJl 2539 

25281'V1 .iJ 

. 
A .r::::l.c::t 0 A , ~.ct A 

6. trl'IJn'lllfll'a't1~fl11~'lI1U1qJ'Wlfl1:l (!!flflVlNmfll~fll'aflfl1:ll) 'a:;:~trl'IJn'lllfll'a 

"" " ~'Ufl1'Wff9) 'hh fJUlfll'Wth!!~~~'UhJf)l'H'Wl~I~tJ'I !!~~Pond dynamic . . " _I ~qq 'iJ.., "" "'........ ~ _I 'i" 'I 0


7. u'a~"1Jfll'aW't1!fllJ1'IJMfl1J fll'alJ'al'il'a 'Ill!11>U't1'1f1lU ! l!lm:;: fIlUl! t>flu 'a:;: l't1fl ! VI U'a:;: 1J trOll! fIl'W ! 'U fll 'a't11 

fll'al~U1lltJ'UNe)1'U1U fll 'a !!~'U 'Ill!l~U 'l11l'i~11m 'I fll'al~!'J l'i1t>N-l1~1~!'J1'U!!vitl:;: 'llt>ltr'Ut> fll 'a l~!'J 
... 'II 

i/o AQJ 

7.1 fjt>1'U1Ufll'a!!~l!'11'Ul1>!'J:-

~ ~ " 
ltl.l1 IflU~VlCV1 , 't!'U'VI~tll Ui'Y':irYfl~ W t>q1itl1 !W~ ~':irYfl~ ~'19)H''Wh'iltA. (2532). tll':iffflfnfJUlfll'W'IHl'l 

" .
tJl'V1~I~i11'l~i1mf-lfli:i li1m-ll'U tll':il91lJf)V151 B1cv'W1'W ':i~ iJiJtl~!!iJiJltlJ'W!1tJ'U. lh~lJ1mh~'l5lJ 

q q 
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~ ~ ~ 

1fl.!l !f1£J'VjYl"lfl U{;l~ ~1fff)~ ~\I\9lH 1l'll'Hl'U. (2538). lh~i1'V11iflll'l'Utl\l V1CJ1l!~f) 02 2 .0 + PVP 0.5) hHln 
~ 

'H V\9lf)l'j!~1W!~D i\9l'Utl\l!oJftl!!DflliI1 V. ~THY111lJjjtl D11111 \lm~~~tlf)Vf)1fl(ll~tl ~(I iJ~!lm
• u 

.:::), ~~ OQl Qld 

V'UI\9lV1!'U 'lfWU'U{;l ~lfWl 'QDDl1 3 . 2-5. 


~ ~ 

1fl.!l 1f1£J'VjYl"lf1, 'U'U111116 tl116'lf'U !I{;l~ ~1fff)~ ~\I\9l1\11l'l h~.w. (2539). f)l1ffmllf)l11~1fl9$'Ulltl\ln'U 

. 
~ . 

hfl1D5i tl9$~hnJmf)~l'l\l'U1'J . l.h~lJ 'Jmh ~'lflJ1'lf1f)l111l\l ~\9l'J!!l'l'VI6fli'\lli 23 ~\9l'JUl'll1 V 

~lJlfllJ!!li ·nh~I'VIfl'l'V1V 1'Ul'l1~DJlJ11'l!tJt11JJ127-29l'lqfl'~f1lV'U 2539 h\lU1lJI1~~'U. 215-223. 
~ ~ . 

1fl.!l !f1£J'VjYl"lfl, ~1fff)~ ~\I\9lHll'l h~.w, l!'U'VI1f1l 91'iJGl1tl U{;l~I~'U'4'lf 1tl\l1i1'lf91V. (2542). f1l1fff)1Jl'lfU\91 
g) 'JJ g) I 

U(I~tJ1lJ1WloJfmIDflli!1 V'il1f)~11 ff1 muri'J'U V11V'Utl\l\9l~l'l11Jlh tJ1~'lflJ1'lf1f1lJ fl~\lli 37 ill 
u • 

~ ~ o'Q.J ~ 0' .:::::. QI 0' QI cI 

tllm1tl'U'VI1V~'U'VI1~tl\9lV lJm'J'VImMIf)i:J\9l1fl'1~\9lJ . 3-5 f)lJflll'l'U1i 2542. 208-213 .. 
"" ~ 

1fl.!l 1f1£J'YW1"lfl. (2547) . f1l1fff)1Jl'lfU \91\9l~ f)V'U ~'U U{;l~ flWflll'lt! 1 1 'U,j m~ £1\1 f)\I U(;l ~ jjv'Wml1 ~1f),)\I 'H 1\91. .. 
'Q~1;\l1'VI11 . 'Jn~11f1l'itJJ~lJ\I 57(3),213-217. 

Koeypudsa, Weena, Amararatne Yakupitiyage and Jirasak Tangtrongpiros. (2005). The fate of 

chlortetracycline residues in a simulated chicken-fish integrated farming system. Aquaculture Re­

search, 36(6), 570-577. 

Tangtrongpiros, Jirasak and Weena Koeypudsa. (1989) . The use of Flumiquine for treatment of bacterail 

infection in Giant Black Tiger Prawn (Penaeus monodon) and Seabass (Lates calcarifer). Thai J. 

Vet. Med. 13(4); 181-193. 

\J] i " & "I 

~ 

"'''' 

~. 

"" "" i i0!l'l B'U . (2532). f1l'ifl'f)i:J1N{;ll1l\ll'lftlUDfl'VII'iV'Utl\l'Ul'VI~I{;l'VIN1'Uf1lC)f tl C)f'U : U'U'Jl1l\lf1l'i 

o \J], 11 3011 •.1" !':1 9J 0, 1 , 1 "" ,.t i 1 '''' 0'Ul!lJ 'If 'Ul"lnlJll'l1~l"lf)f)\lf)m\911. lJJ~lJ'J(llJJ~'lflJl1l\l'J'lf1f1l1 !'itl\l Jfl 'HlJ'VIl1lfl'JllJl~VmV. . . C\ 

9J 01'Uf)\lf)m\911.39-54. . . 
" " )I ,., 

l!'U'VI1f1l flflJfff)~ W tl~Ml , 1fl.!l 1f1£J'VjYl"lfl !!(;l~~1fff)~ ~\I\9l1\1!l'l h'il.w. (2532) . tJ1lJlWI~mIDflliI1V1'U 
" " t!l!l(l~ tJ\9l'iUV\9l 'U V\lf)\I f){;l1~ 11V~ tl'U 1 'U f1lJ Il'll~ I~ V\l1\91 VV1~ DD iJ \91 ~1'U n'1C)f 1 tl1 C)f'U UDD. . 

'HlJ'UllV'U. tJJ~lJ'J(ltJ'i ~ 'lflJl1l\l1'lf1f1lJI~tl\l hfl1mJ~yhmllJliYvmv1 'U f)\lf)m~l . 55-63 . 
~ q q q 

~ " . 
~'HYf)~ ~\I\9l1\11l'l1J~.w, 1fl.!l 1f1£J'VjYlC)fl, tl~t)jt)j1l'l{;ll'l'i-Wi1! !I{;l~ 'U11Y1l'l6li'J\lU~\I. (2534). hflliln\91~lf) 

~ " . 
l~tl!lJ 1m~tJtl11~V'U1'U~\lfJm~1. 'ilV\l1'U1,)VtJ'i~ 'IPJ1'lflf1l111l\l~\9l'J1!l'l116fl~\lli 18 ~\9l'J!!l'll1V 

~lJlfllJUli\ltJ'i~I'VIfl'l'VIV l'Ul'lJ~DJlJ11'lftJt11JJ14-6 l'lV . 34 1J\lI!JlJlm~v . 191-198. 
'U 

~ " ~ 

~'ifff)~ ~\I\9lH!l'l1J'ilU, l!'W'VI1f1l flfl''ifff)~ ill tl~1itll , 1fl.1l1f1£J'VjYl"lf1 !!{;l~ V~t)jt)j1l'l(ll'lJ-WiY~ . (2534). N(I 

'Utl\lID~I\9l~'W llJYi~'U !19lC)flU1C)fI(ll1 ~\lfl!D9fII9l~'W (BMD) !!(I~Utl~l'i'lllC)f'Wli'U (AS) ~Vf1l1 
" . 

1~1WI~1J 1\9l'UV\lf)\lf)m~1 . 'ilV\ll'W1,)VtJ1~'lflJ1'lf1f1l'i'VI1\1~mlll'l116fl~\lli 18 ~\9l'JIIl'l'VItl~lJlfllJ 
u q q q 

!Ili\ltJ'i~I'VIfl'!l1V 1'Ul'lnD'ilJ11'lftJt11JJ14-6 l'ltl. 34 iHmlJWI~V. 201-213 
'U 
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.,. 'j) I.,. I 

~Jfffl~ 191\l\9lJ\lI'VI lJm1, {YlLfl'VI i\l'ilfll, 1tln IfltI'Vj~C)flIW~ (UtllJfffl~ IlJ'U~lfY1\9l . (2534). fllJI-Wm,H;l~~\9l 
" " 

tJ m fl~ 'VI\l'U 11 hw1~i~il 'e)\l f)'U 1 J f)~1t11f)C)f'U ~1'U 1'lf'e)lIlJf)ii (1 tI I: 'lfU\9l'U'e)\l1'lfmruf)iil~ tI . 
I • v V I 

tJJ~lJ1~tJJ~'lflJi'lf1fllJI~'e)\l'Ylf'VItl1flJiY\lij~i\9l'Yl1\l'W1f)f\lii 3 'ilW1~\lflJwmni'Yltl1r;ltl 17-18 lJf). 
q '. 

34.447-453 . 
.,. 'JI I 0' ' 

~Jfffl~ 191\l\9lJ\lI'VI lJ'ilU, {YlJfl'VI i\l'ilfll, 1tl.!llfltl'Vj~C)flll~~ !tltllJfffl~ IlJ'U~lfY11'1. (2534). fllJI-WlJ~~~~\9l 
" tJ~lfl~'VI\l'IJ111\9ltl1~i~il'e)\ln'U lJf)~1t11flC)f'U~1'UI'lfmllJf)iil~tI II: fllJl~lf)C)f'Uil'e)\lf)'U lJflilJ~ 

I • v v • 

! 'e)C)f{Y1 'U ~ fltJ m fl~ 'tN'lJ11. tJJ~lJ l~tJ J ~ 'lflJ i'lf1 fllJ I~'e)\l 'Yl f'VI til flJ iY \lij~il'l 'Yl1\l 'W1fl f \lii 
~ q 

" '" OJ~W1~.:jflJWlJ'\1l1'Yltl1~tl17-18lJf) . 34. 454-46l. 
" 'J} d 

~Jfffl~ 191\l\9lHI'VI lJ'ilU, ,r'U'Yl~fll BfYJfffl~ W 'e)~1i£J1, 1tln !fltI'Vj~C)f1 !I~~ 'e)fqjqj1 'VI~'VIJriiY!. (2534). 

"" ,
jiJwn 1'V1'W1'Yl 1\1 ~ ~ ~li'Yl tl1'U 'e)\l 'W1'Yl ~!~ ';i 'e)lJlfll~ t.)!n\9l (2533-2534). tJJ~ lJ 1~ tJ J ~ 'l!lJ i'lf1fllJ I~ 'e)\l 

"'.1 ~ 21-22 'VItlfY'ilflltltJ 2534 . mfll';iu1!fY1m . I'eJfl{Y1J11lJ1m~'lJ24. m.Jl 1-13. 

Issarasak, Nantarika, Jirasak Tangtrongpiros, Weena Koeypudsa and Aranya Ponpornpisit. (1992) 

Bacterial flora in nonnal Peneaus monodon broodstock. Proc. of International Association for 

Aquatic Animal Medicine 1992 Conference. Ocean Park, Hong Kong; 54-59. 
~ ;! 

~Jfffl~ 191\l\9lHI'VI!J'ilU II~~ 1tl.!llfltl'Vj~C)fl. (2535). lJfl'IJ11l\9l\l1tJfllJ. tJJ ~ lJT~tJJ~'I!lJi'lf1fllJ'Yl1\l~\9l1 
" , 

1l'VI'YlVflf\lii 19 tJJ~~ltl2535 . !HIl';ilJ {ytl1lJ91~. 88-89. 

~ " 
,rtJ'Yl~fll !'VIli1JmJ, ~Jfffl~ 191\l\9l';i\lI'VI lJ'ilU, 1tl.!l IfltI'Vj~C)fl IW~ 'e)fqjqj1 'VI~'VIJ-wiY!. (2535). fll';iflfl£J1 

'" l-=i .c:t Q.I ~ 0 I ~ tI s'I .c:t tI d l!t jJ

IU J tllJ 1'Yl tllJ 'e)\9lJ 1 fll J fl ~ 'U 'Yl1 ~ 1tI (Phagocytosis) J ~1111\l tI{Y\9l1 UlHt~~ tI{Y\9l\9lltl'IJ'e)\lllJ\9ll~ 'e)\9l fJ\l 
" ,

fJm~l (Peneaus monodon) tJJ~lJ1~tJJ ~ 'I!lJi'lflfllJ'Yl1\l~\9l111'V1'YlVflf\liiI9 tJ';i~~ltl 2535. 

! HIIJlJ{ytlllJ91~ . 108-109. 

~ " 
'e)fqjqjl 'VI~'VIJ'VI{Y~}, 1tln IfltI'Vj~C)fl II~~ ~';ifffl~ 191\l\9lJ\lI'VI lJ'ilU. (2535). rl1 !m1\9li'Yltl1ItJ~tllJliitllJ 

" ';i~Wh\ltJ~1\9lfltJfl~II~~tJm\9lfl\9l1mi'i'e)\l. 11J{Y1J lJf)~\9l1'Wl 13(1); 9-14. 
q • 

, " 
';i~1J~ f\9l'U'VI1U II~~ 1tl.!l IfltI'Vj~C)fl. (2536). ~~flltlifllf)'U'e)\l lJf)Viln\9l'illfll~'e)ilJn'e)1'Uf1\lfJm~1. 

" 
11';i{Yl';i lJfl~\9l1'Wl 14(1); 32-39. 

Tangtrongpiros, Jirasak, Weena Koeypudsa and Mati Nitibhon. (J 993). Vaccination of hybrid catfish 

(Clarias macrocephalus & C. gariepinus) against Aeromonas infection: preliminary results. 

Second Symposium on Diseases in Asian Aquaculture. 25-29 Oct. 1993 . 92. 
.. tI 

~Jfffl~ 191\l\9lHl'V1 lJ'ilU, ';i~1J~ fI'llJ'VI1U, ilf)lJ itlfl~, l';il 'VIlil'lflfl~t'J\llflJ, 'illJ~tll fllqj'iltJ~\lfl~, 'il~\9l';il 

fY~itlf\9lU, ,rtJ'Yl~fll itJ~'e), 1tln IfltI'Vj~C)fl, tJ'il~';i11il'lfiYtJ, fllUpJ1fY 1~'e)'U'Yl'e)\l~, {ylJlntl';i~ iltl~ 
, ", 

~';i1i~lJfl~ II~~ {YlJfl'VI ~\l{yfll. (2537). ~~'IJ'e)\llJ~fll1~1l1\9lr:\'mJ~m1'\lIlCl~tJm'Yl~I~ViI'VI1~I~tI\lVi 
q " " q 

3 
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Tangtrongppiros, lirasak, Somkiat Piyatiratitivorakul, Rabin Rattanapphanee, Nikom Chaisiri , Vara 

Panichkriengkrai, Sumolya Kanchanapangka, Supatra Srichairat, Nantarika Chansue, Achara 

Tawatsin, Weena Koeypudsa , Panumas Ruantongdee and Sompop Rungsupa. (I997). Effects of 

Methyl Parathion on Shellfish Culture Important to Economy of Thailand . Shrimp Biotechnology 

in Thailand. BIOTEC Publication 2/2540. 229-244. 
• v ,

~~fffl~ 19l,:j\9lHIl'jh'ilu, il\I'Vl~fll oUlJ9ftl U(;l~10.n !FltI~Vl9Jl. (2541) . f)l~~mJlN'fl'Utl,:jvltl{lJli1lJ,fltlll 
~ I d' '" ••1 lIJ d' '" 1 '" I "" 'J}
l11tl~9f'fl!TI\9l U'fl~lJl'fll !fl'VlmlJ lJ~~~'IJ\9l1,:j"lfllJ\9ltl~flfJ,:jm1lJ (Macrobrachium rosenbergii de 

v , 

Man) mtJ 40 1\1. 1l~~lJ1(;lfll~tJ~ ~ 'lflJ1'lf1fll~'Vl1 'HY\9l1Ul'j'VlV flf,:j.y; 24 U'fl ~ f11~tJ~~'lflJ1'lf1f11~ 
q q q 

" ,
'lhu~ hmY\9l1l~fl flf,:j.y; 4 tJ~~~111 2541 1lJ11~~~'fltl,:j 5011 !YmUl'j'Vltl'fflJlfllJcIJ. 5-7 ~,:jl11fllJ 

2541. ill 'IJ1,:j fltlflfl tllJn\J'~'lJl9ftH\9ltl{ 1HU1lH9flJ'Vl f 'fll'j'fllcH1 (;l1\9ll'j ~11 f)'Vll.l . 117-123 . 

C!t.QI<CIo• QJv \1)'1 d' QI C!t. QI~, .ct ,'J)
'il~fYfl\9l \9l,:j\9l~,:j ! l'j ! 'H)lJ,lJlJ'Vl~ fll 'lflJ9ftl U'fl~ 1fl.!1 lFltl'VjVl9J1. (2541). flll 'If Oxytetracycline, Ampicillin, 

Chloramphenicol, Erythromycin U(;l~ Trimethroprim & Sulfadiazine 1lJfll~iltl,:jf)lJ hflllJ~f)~,:j 
v , 

fl'fll~l . tJl~lJ1(;lfll~tJ~ ~ 'lfl.l1'lf1f11~'Vl1,:j!Y\9l1Ul'j'VlV flf,:j.y; 24 U'fl~ f11~1l~~'lflJ1'lflfl1Hhu~ hfl 
qq. 

v , 

!y\9l1!~fl flf,:j.y; 4 tJl~~111 2541 1lJ11~~~'fltl.;J 5011 !Y\9l1Ul'j'VltJ'fflJlfllJcIJ . 5-7 ~.;J111fllJ 2541. ill 

'IJ1.;J fltlflfltllJn\J'~tH9flJ l\9ltl{ h .;JU1lJ!9flJ'Vl f'fll'j 'fllcH1 'fll~l'j ~11 f)'VllJ. 124-131. ·" ,~~fffl~ 19l.;J\9l1.;JIl'j h'ilu,UlJ'Vl~fl1 oUWl1tl U'fl~10.n IFltI'VWICU1. (2541). fl11\9l11'il111t11tltlfll9fi1iJflIltlcJf\9lH'fl ~ 
Q 

'" 'J} '" '" 1 v 
"I 'J} 'J} 'J} ell 'J} 0 ~ I ~ I "" 

tltl fl9fl\9l\9l1 19ftJfl i:\lJ lJllJ tlfl'lf11lJ m llJ mU'lf'IJ1t1 U 'fl ~ fl,:j f) 'fll\9l1. 11 ~~ lJ 1'fl fl1 111~~ 'lflJ1'lf1 f)l ~'Vl1,:j
q 'II 'II 'II q 

~ I I 

. 
V 

!Y\9l1!!l'j'VlV flf,:j.y; 24 !!'fl~ f11~1l1~'lflJ1'lf1fl1~ihU\9l hfl!y\9l1!~fl flf.;J.y; 4 tJ~~~111 2541 llJ11~~ 

'" I 'J}

!CUlJ'Vl~'fll'j'fl19f1 'fll\9ll'jl11 fl'VllJ. 132- 140. 

, . " 
UlJ'Vl~fl1 oUlJ9ftl,~~fffl~ 19l.;J\9l~,:jlll'j tnu l!'fl~1fl.!1 IFltI'tlVlCU1 . (2541). fl11lJl'li'lJ'lJ\J'lJtl.;J'ffllCJJ1!!lJ(;l.;J!!i:\~ 

&11~ 1l~ l'IJff\9l ~Yi'lf~lj N'fl ~tlU\9l 1 1 fl11 \9l1 tJ'U tl.;J~.;J fJ'fl1~11tI titl lJ. 11 ~~ lJ 1'fl flllll ~ ~'l[lJ1'lf1 fl11 'Vl1,:j 
iI I 'j) 1 

!Y\9l1!!l'j'VlV flf.;J.y; 24 U'fl~ fl1~tJ~~'l[lJ1'lf1fllHhu~ hfl!y\9l11~fl flf.;J.y; 4111~ ~11J 2541 llJ111~ 

~ 'fltl.;J 5011 !Y\9l11m'VltJ&1lJlfllJcIJ. 5-7 ff ':)111fllJ 2541. Ul 'lJ1.;JfltlflfltllJnlJ i'lJl9f\H\9ltl{ 1Hll ~lJ 
'" , 'J} 

19f1J'Vl~'fll'j'fll9f1 'fll~l'j~11 fl'VllJ. 146-152. 
, v 

C!t. 0' I q 4 0' ~ d C!t. QI QI 

'lfi:\\9l1 'lfl.l1lJlJ'Vl , 'fflJfll'j 1,:j~m, lJillcv!11 m1~q\9lf111\9l 1l'fl~1fl.!1 IFltI'VjVlCU1. (2541). f111fYmntj'Vllitl'IJtJ.;J 

'Utl.:) &111 &1 f)\9l '11 tl1'IJ 'ill fl 1 'lJlJ ~ li1,:jl~ tJ11&11 tI~ tlI1f'ff'l11tl1 ~ tl,:jU 'fl ~ 11 f &1 I'llU\9l.;J \9l1.;J'U111 lJ~.;J 

fl'fll~11l~~'lfl.l1'lf1fl11 flf.;J~36 ill mmlfllJ'Vl~V~lJ'Vl1&1il\9lV lJ1111'Vltl1~tJlmj\9l1m&1\9l{ (CD)
q q 

Tangtrongppiros, lirasak, Nantarika Chansue and Weena Koeypudsa. (J 998) The effect of methyl 

parathion on Immune response of giant black tiger shrimp (Peneas monodon). The First Seminar 
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between Japan & Thailand in Fisheries Science: Special reference to fish diseases, 9-10 

November 1998 Kasetsart University, Bangkok, Thailand. 125-130p. 
, .. " 

11'W'YI1f11 iWHtl, ~'Jr1f)~ \?l\lI'lHl'W hllU ion IrUJfjYl9fl, 1I~~lll'W'4'll" 1tl\l1i'l'll"ifJ . (2542). 'Wm~lY1m 
, " , 

f1iiiJf)'lJtl\ltJm'YItl\l~iJmf11'J'lJtl\l hf1YJtlnJ1lJ. tJ'J~'ll"lJl'll"lf11'J f11\1~ 37 tu mm'Ju'W'YI16 
q 

Q,I ~ cI ClI Q.I cI Q.I ~ 

ll'W'YI'J'ffOl'lfJ 1Jm1'Y1fJl~mf)EH"'Jf1'l'ffI'l'J . 3-5 f)1JfllWUli 2542. 119-203. 
q 

<I iI ! 

~'Jr1f)~ \?l\lI'lHl'W hllU, 11'W'YI1f11 iU9ftl, ion IfilUfjYl9fl, IW~lll'W'4'll" 1tl\llil'll"ifJ. (2542). UI'l'J1'Jtl~'Utl\l 
'j) I. 'V I 

ti'\lf)m~hi'Wlh~iJf111lJl~lJI911. tJ'J~'ll"lJl'll"lf11'j fl1\1~ 37 ill mflUU'WYl16 il'W'YI'J'ffi11'l6 
q q q 

~ III rI Q.I cI 
lJ'I111'Y1fJl~mf)1l1'l'Jf11'ff1'l'J. 3-5 f)lJfll'W'Wli 2542. 204-207. 

q 

Clt. cI I t::lo ~ rI q ~ 

'll"~m 'll"1Il'W'W'YI, 'fflJfl'W H'fffll, lJtuCVl'Jl m1'JfJl'lf11'JI'lIl~~1W1IfiIU""Yl9f1. (2542). f11'Jf1f)lllN~'Utl\l'ffl'J
q q q q 

" ,
'fftl~'I1m'Ull1f) i'UlJ~:lh~!~fJ1!'ff1fJ~tl'J~'lJ'lJfliJ'filJf)'W i 'W ti'\lf)m~l . tJ'J~'ll"lJl'll"lf)U f11\I~ 37 ill 

'U q q q q 

C!! cJ. clr.v ~ cI ..:::t. OJ cI Q./ cI 
mm'Jtl'W'YI'JfJll'W'YI'J'fffll'lfJ lJm1'Y1fJ1~mf)1l~'Jf11'ff1'l'J . 3-5 f)lJfll'W'Wli 2542. 233-239. 

q 

7.4 '11u141u~nl.r,nh: ~eJ.uemlUeJfll1141u 1I'11~'1'Y1U IItl~tl'mum ....1uf)n'ih141ul1'Y1111fll114lUtl~1'1
Q Q 

IItl1'lh~1J1W-reJUtl~I't'i11Y1 

7.4.1 f11'J i~i 'lJ1j f111\1 (Terminalia catappa) l~tl1f)'l:l1hfli'WtJmn~(Betta splendens)!I~~iJm 

'I11\1'W f) fJ\I (Poecilia reticulata) 
'" I 'j/ I 1I I 

7.4.2 ~1'Y11\11~i1\9l1'Y1fJ1!1~~ II 
q 
~'W m~l'Y1 fJ1'lW\ltJm~ 

q 
mjjtll~tI\I i'W 'ff fll1~~iJtltl f)clh 'Il'W i'Wi111911 

" , 
7.4.3 N~'Utl\lfltufll'W~l~ntli,r!fi~fl11lJ!fl5 fJ~~tliJm 

q 
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