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"...... .. _I ... :  ffld'U 'Vt'.i 'tltl ffl':i91l'U1"'U'tl':itl lJ"l'UtI Streptococcus agalactiae 

"Aeromonas hydrophila 

nl':i '<ltlltJij;1'U::-: ''Unl':ifl1t1fJlJ 
.or • • ,l. • 1 ...... ,l • 1 .I" _ 1 ...... ,.,:. 2
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''Vt':i''tl UL'UOU h fltJ til 2 ")fijfl fiv Streptococcus 
" agalactiae UtI::-: Aeromonas hydro phila ril'Hi'tlnl':i'tlflffVtlOtl 

"  • , t .... ,11 · d '" .1":' 1 dS. agalactiae fI'Ulffld'U 14 tl1t10 f'lH nl'tlZtllt1 1I':i 
.I QI ... QI J r qfl 4':' .J! a w Q' 91 &tJ lJZ'.iZ'IJ'UO 'Ul'UlJ'.il")fff'H 'Vt'.i0'IJ'H\i nlJL'lJV1'H1l'U Utl:::'tltl'tllJ 'lJlJ'W")f'W m:::&'tlVlJ \10 
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. II I JI  " 
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 S. agalactiae swab paper disc (minimal 
" inhibitory concentration, S. agalactiae 

"  " (Capsicum Jrutescens) S. agalactiae 1RA 

lf1t1ntil MIC 1,hOtl 31.25 1lJ lil'.ioi'lJ/ij"iH'fI'.i LrtV'Ill S. agalactiae 

fl1llJ ffllJl '.it1' 'U fIl'.i fiv 1'.i fl' 'U tJ "lij" '.i U al1L'"l'tlH'1fVnf "lij" 
• _r: .l... 0 , ,,_ 1 :'1  •0"(Oreochromis niloticus) 'Vttl1llJ'.ilJ1WL")fV'tlm 'HlJtll91lt1llJ'U'ill'U1'U'.iVV"Z 50 (medIan lethal 



" 'JI 

dose, LDso) iifl11,htitJ 2.4 x 105 CFU/ml 
• 'JI 

9: 1 (w/w) 1:J.:!'t'4l 0;; '11 'J1. TfT';l'U 

19:1 (w/w) oxytetracycline 199:1 (w/w) 

S. agalacliae i'IJm1J1WLfhtitJfl1 LD50 

tI" LA;tJ L NfflJ V1t1 ij;'l'IJ ::iifi1 

'mflflv.:! ti'IJ uti \T 1'111J "in01'i L't'4 

A. hydrophiJa 14 'AUO -U'ltJO N!.:! 
At QI QI.r=. d • 

n1'Y1::"lV m::l'YIfJlJ 'YItJ'YIlJ '\11 f11'IJWa m::')f1fJ ma't'411ll":: 
, " 0 QI" <vo Q 4 ",,')) .do d' m 3 J OV,,:: 95 ,m:!'IJ 1 
• 'JI 'JI 

o ft'IJ 1 ml''IJ 111 ff1 0 ri n' 'l' ffO tJ fI 'l llJ ff1lJ 1Hl1 'IJ n u utJ U.:! f11 ty'll 

A. hydrophila swab paper disc assays ""::'I11fl1 MIC 

l' " " " 1 .1 1 " "" I: ...95 tJf'4H (Psidium guajava) 

A. hydrophila MIC 1,tiltitJ 62.5 lrt0111 A. hydrophila 

'11t1""'1 ",A.,." ." tI, 'IJ "1'IJ" "1 

ij" 't'4tJ11fll LD;o iifl1nhtitJ 1.37 x 106 CFU/ml 

Ai 1 "" · .,;'" · <II " ""4: 1 (w/w) 

95 tJN! ''lJV''l1ff'l'IJ 24: 1 (w/w) oxytetracycline 

199:1 (w/w) A. hydrophila 1'IJmlJ1WlfhtitJfl1 

LD;o 't'4tJ11tJ" 'i1 f1l n 1U 1if;tJ flfflJffll'IJ , 't'4 'i,.f ')fU ",,:: 

uti\T 1

1,jiif1l'i flfflJffld'IJ hn l 11ffld'IJ 1 Tn1'YI tliiflO mn't'4''IJ f1l'i111lJ1 1 <tifl 'ltJfJlJ 

h fltI "1U'YI'IJ f11'i 1
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Streptococcus agalactiae / Aeromonas hydrophila 

Careless use of antibiotics to control ftsh diseases by fanners usually leads to a 

numbers of problems including antibiotic resistance of pathogens, contamination of antibiotics in 

environment and accumulation of antibiotics in ftsh. Therefore, there has been effort to fmd 

alternatives to replace antibiotics for controlling ftsh diseases. Herbs are the alternatives receiving 

much attention because of its safety and availability. The objectives of this study are to test the 

capability of Thai herbs in inhibiting two ftsh bacterial pathogens, Streptococcus agalactiae and 

Aeromonas hydrophila both in vitro and in ftsh. For the tests with S. agalactiae, fourteen herbs 

including Tinospora crispa, Centella asiatica, Psidium guajava, Andrographis paniculata, Eclipta 

prostrate, Curcuma longa, Allium sativum, Phyllanthus amarus, Garcinia mangostana, 

Momordica charantia, Euphobia hirta, Capsicum Jrutescens, Citrus reticulate and Punica 

granatum were extracted with 5 different solvents which were hexane, methanol, 95% ethanol, 

ethyl acetate and distilled water. The extracts were then tested for the ability to inhibit growth of 

S. agalactiae by using swab paper disc method and subjected to minimal inhibitory concentration 

(MIC) detennination. Results showed that the methanol extract of hot chili pepper (Capsicum 

Jrutescens) had the highest inhibitory ability with the MIC of 31.25 J.1g1ml. The pathogenicity of 

S. agalactiae was conftnned by intraperitoneal injection to Nile tilapia (Oreochromis niloticus) 



S. agalactiae was continned by intraperitoneal injection to Nile tilapia (Oreochromis niloticus) 
5and the median lethal dose (LOso) was found to be 2.4 x 10 CFU/ml. When fish diets 

supplemented with finely ground hot chili pepper at the ratio of 9:1 (w/w), with the methanol 

extract of hot chili pepper at the ratio of 19: I (w/w) and with oxytetracycline at the ratio of 199: I 

(w/w) were given to Nile tilapia infected with S. agalactiae at the dose of LOw the survival rates 

of the infected fish receiving all of the supplemented fish diets were similar, but higher than that 

of the infected fish receiving unsupplemented fish diets. For the tests with A. hydrophila, fourteen 

herbs including T. crispa, C. asiatica, P. guajava, A. panicu/ata, A. sativum, G. mangostana, 

M. charantia, P. granatum, Cassia alata, Alpinia galangal, Eugenia caryophy/lus, Boesenbergia 

pandurata, Ocimum sanctum and Cymbopogon cUrates were extracted with 3 different solvents 

which were 95% ethanol, ether and distilled water. The extracts were then tested for the ability to 

inhibit growth of A. hydrophila by using swab paper disc method and subjected to MIC 

determination. Results showed that the 95% ethanol extract of guava leaf (Psidium guajava) had 

the highest inhibitory ability with the MIC of 62.5 J.l.glmL The pathogenicity of A. hydrophi/a was 

confirmed by intraperitoneal injection to Nile tilapia (0. niJoticus) and the LOso was found to be 
61.37 x 10 CFUlml. When fish diets supplemented with fmely ground guava leaf at the ratio of4:1 

(w/w), with the 95% ethanol extract of guava leaf at the ratio of 24:1 (w/w) and with 

oxytetracycline at the ratio of 199: I (w/w) were given to Nile tilapia infected with A. hydro phi/a at 

the dose of LDso' the survival rates of the infected fish receiving all of the supplemented fish diets 

were similar, but higher than that of the infected fish receiving unsupplemented fish diets. 

This study shows that Thai herbs have potential to replace antibiotics for controlling fish diseases. 
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!II .: Go; " ... 1 !'l 0 Ilflllfil m nw'l \'I1flfll'i fl1V'U6 1J tl11lJ'U \'I1'U 'l'U1J 1fl ff'l'U 

ff1.JUty'l11''U 6'1'i 1m:: 6'Ufl 

'til hl'lOi>lllfl1ufl'U 1..r'Oi>lllfl ,'U,jtl1U tl 1A'ij'l11:\,Vff1V";Ul L"If'U 

Streptococcus spp. CJf'lVll.Ii lfl streptococCOSIS (Tomnzo et aI., 2004) VlbrlO. . spp. Vl1 0'"'''' l ' °1"'" 
11fl vibriosis (AI-Harbi and Uddin, 2005) Aeromonas spp. 'til hfl motile aeromonas '1116 

aeromonad septicemia ('Vll6 if1Jt:pnw, 2528; m1J,jl::1J'I, 2545) Flexibacter columnaris 'ti1'..r 
"" 1 ,£ _I 0'" .:lfl columnaris ('titl6 ll1JiJ'lllW, 2528; 2545) llJ'Uf)'W ff111l1.Jf11"'Vtl::llllH 

_I .. , _I 1 . _I _"f "" A """" _I "" , "" .... 1 AlJtl1'Ull U lJl::lVlfl VlV 

1AUri Streptococcus spp. Utl:: 

Aeromonas spp. 

:'1""" _I' 1'" 1 ffStreptococcus agalactiae llJ'UU'UflVlllVUm1J'U'lflllJlHmUJ (cocci) 1JfflHl6'U CJf1J 

fllf1l1llff (catalase) 

Ull::,,jij66flCHl'ilU l,jl{luff{l ('lfll6 if1JiJ'lnw, 2528) \'I1fl 

S. agaiactiae 11tl1Vff1V..;'Ui ff11J1lmll ''If,Oi>l 11fl .. .. 
lifl streptococcosis (Utlfl 2548) 
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d A-=:l , d • t 
Aeromonas hydrophila llh.Ju'Ufl'YI1'UI'If'UAU01'lJfI'U (short rod) 

".. "' ... ," '" ..." ,...".li ..'lJ fl''i Hfl'11t)'i fl'1 'lJ1Hl1flfltl'U 'YI Al'U tl -HI 10 'lJUfl' (flagellum) flltJ A1'U 'H 'U {I '\I tH lC]ffl fI 
" 
u'Ufllia tJ'lfilAn... 'Util;A...r1111 1AtllU't'n:: tlUVla "111 'H'n{lti 'lJ1W fl'l'i 6'U'YI1 tl'lJ10 1,s'U 

r: ..r , r:... '" d 1'''' 1 ... .r'Ul'YI"l \l10U'HfI{l1'lJ'If'U UfI::'U1'Y1::1fI'Y1'i::A'Ufl11'lJlfl'lJ lUO'U 10 ppt (part per thousand) lfl"Al'1ffJ ., , 
A. hydrophiJa l1tJw;h motile aeromonas septicemia (MAS) hfluijf)1'iU'Vtlm::\llut)d";1 ., ., ., 
lf10 "h'Ui'Hqj'Vt'U i'U11f1l1h;A 'UoO\lloihl'Ufinilu'lfilAilti,u;t)ilflnA1':im::'U1A

• . "t Q.i fl. • • Q.i t tlIIJ)r 
'If'UAfJ'U '11'lf'U \l'i::l'\1 1911 "::'Vt1'U'Ul UfI:: i 'U 1'1f'U 11 fl11U 

Q,.I': A .at!:! _I Q Q,I 4ft '".Q 0i 'UU\l,'U'U 'Uf)1'i UO l'\IUty'H 1fllHUU'lfOU'Ufl'YI1 'i tJ'\IfHufll'U fI 'YI'U U'lJ'YI10'U flO fll'i 'lftJ1 

t1ii;1'U:: ''Uon tJ ampicillin, penicillin 

G, erythromycin, oxytetracycline, nalidixic acid, oxolinic acid, sulphamethoxazol, 

, '''' _I ......... "" ... _", ' , chloramphenicol UfI:: nitrofurans U"fll'i 'IftJlu (]'lf1'U:: 'lJ000 'HlflAuty'H1'HflltJt)tJH"1'lJ'lJ11'1f'U 

'', .. c!I _F-'" o,,,....l "'''' .li'H10 'lfAOI'UO'Uu'Uncn'Ul'U Wit) ,'If l'Uu'i'lJ1W'YI'lJ10 61\l'YI1 C]f{lf)1'i 

' 
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... ...... ... 1 "",I dd "1.1 1 "I iii ¥J "I iii .1...... ..A Hl'lfll'llflU1JflflllV lUlJfll t'llff1:jU L.... lUflUflll 

'1 'il10fllll,rrn1Jfi;1u::: 

· 
1.2.1 1....l1UOll S. agalactiae 

1U11 · 
1.2.2 1.... S. agaiactiae 

· 
1.2.3 loWfllm 1....l 01J tn1Jfi;1u:::1UfIll 

S. agalactiae lu1Jfll · 
1.2.4 1.... A. hydrophila 

'Ul1 flflflflflflm · 
1.2.5 1.... l A. hydrophila 

· 
1.2.6 !,"fl!m 1....l 01J fJ11Jfi;1U:::'UfIll 

A. hydrophUa lu1Jfll 

'" 1 1 ..Ii 1iii' d... 1!1 1.1':'1.3.1 .... l YlV flUO 1J6'.i:::!'V4f11J1'IJfl HH 111fl:::fllV 'ill 
d QI 4 Q,I 3 d « 4 J "Q

'UlJU'IIU m:::!YlVlJ QO 'I l'lJ Ul1JlJn'llffl1 .... fflJ!'UV111111J 

'Yi1JiilJ 1lJIllfllY1ff oUl fIlU .... Q m:::'l!lV o:::l....n I m::: 'I::: 
1.3.2 1....l1U01'.i 

S. agaiactiae lf1vn swab paper disc 
, Qlt Q

1.3.3 fIll111mmllJl'UlJ'UUflUflVYI"1f1 S. agalactiae 

(minimal inhibitory concentration, MIC) .... '.i 
" 1.3.4 fIll'll1'i1ff61JOfl S. agalactiae lf1Vffll 1....l 

, _ F- ..; 0 .. iii. I do" 
1.3.5 S. agaiactiae Ylfll ll1lJfll'llfJlilUtllU1UlflVfI::: 50 

(median lethal dose, LDso) 
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. .,. 
oxytetracycline''U 

fllHI11Jfl1J S. agalactiae ''U'11(11U(I• ., 
1.3.7 'vn ''Ufll'l" 

A. hydrophila swab paper disc .. ., 
, "jI#!:IiI Q,lQ,I ..:::tCI"1.3.8 A. hydro phi/a 

(minimal inhibitory concentration, MIC) ''Vi'l" ., 
1.3.9 A. hydrophila ''Vi'i 

• • F- ... • ::". 1!1". I1.3.10 A. hydrophila 'rim 50 

(median lethal dose, LDW> 

1.3.11 'mIt m'l11'i 

95% 'Ilfl-3 oxytetracycline 

l'Ufll'l"fl11JfJ1J A. hydrophila ''U'11(11U(I 

. ., 
" .. ," '!! "°1"'Ilfll.,!(I'VI Ail1flfll'if1fl':l!l1'Um '11 

rI 

1.4.1 ''Vi'i 'l''Ufll'i 

nfll 'l"fl'11(11 S. agalactiae tm:: A. hydrophila 

1.4.2 ''Vi'l" ''VIti U(I:::ffl'ifftiAfflJ'U ''Vi'l" ''VI tI'tfUA9lH 'l'tlfll'i
.1.... 1 .,. .1 ... "" ... AU'VI'U tlllJ{)'tf1'U:: 'Ufll'ifl11JfJ1J S. agaJactiae U(I:: A. hydrophila . ., . 

lt1'tfu 'Aun 'I1,j'lU-31'U-tlff'U1
''If'U fllfll'tf1t'VIfll'U fllfll'tf1 

;11'V1tll fllfll'tfl1'V1U1tl1ff"f;lfl1'Vi fl1fll'tf11'V1fll'U l(lv;'lfll'Y'l flW:::l'V1t11tl1ff"f'llfH 

ffil1'U'Ufll'iflfl':l!ll' 'U'i :::Pl1J '1 tl9l1-3 '1 U(I:::H(lfl1'il;)U'tl 



• • .... " ...... " 

_I ......d '"'. ...d ... tI. urnua 1J'If)Ul1Jqpl Nile tilapia 1J'If)1Y1fJlft'1UtIl1110re0claromis niloticu3 Linn. 
'"' !'t ..: ... ... _I..... .. II.J''"' .I 

,U Family Cichlidae (Il11WYI 1) 1Jmn"'111UnualUl'ItIll1JanllOl=fn.,nn.111Ul,,"4U 

Kingdom Animalia 

Phylum Chordaa 

Order Actinopterygii 

Class Perciformes 

Family Cichlidae 

Genus Oreochromis 

Species O. niloticus 
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fn LLlI:; a1.lJnofufI'U bY11.11'H1VilJ 'I(vt1' -Ufl111 . 
'II jI " tI 

U11 a·nl11i 'jj fl: !lIt'11lJ ulI:mhh VilJ";hijfn':im: '\l1t1" mhil''U 1I 
JI 

''U-U':i:!'YIfY 1f11'U Ufl'Ullfl'UVm '\llflU'U .. . 
''U!'lIflt'll1iUWi'!'ti1f1 UlI:t'l11i1':iWi'J'W'\lOf 50 il'ilH1'U1.I1 

WI jlQ 0 QI tI WJft I Q,I A '1 , I
UlI: m: '\llt1flOfl L "1 1: 'Ul'llflflUfJ'U 

Ui:l:l'llfl rfl'U 'lil111J1:: 'lItl1t1";'U 

UlI:ijgflPlfl rl.:.J-J'U1'l111.1Utl1.I i'Ufn':i 1I1U '-UV.:.J-U "1 ':i 1 

'I(uo O'U 1"UlC;tI T1i;-uu'U ff Ot'l':ill'fm ':i11.1J'.:.J-U':i:l'Y1fY''YItI -U1l1Ui:l\lflUll'Ir11.11 i 'U-Ul:l'YIfl' 

25 ij'U1fl1.l 2508 

50"1 1-Uliil 
JI • 

mn1'1 , t'l1'Uifll 1If11 tilo.:J 1I1flflW 1I1U1I 

ijlt'lft 1Pl ''Ul:::t.t:::!1111 1 iI '\l:::ij 
.... d I ... ""1.... "'" d I d.1 d 1' ..... '" -. 2"'"'U111'UfllJl:1.I1WflHfl lIm1.l UlI:::1.Ifl111.1t111lJl:::1J1W 1 L"1.I 

..cl i" I 41 tI QI d 1 tI,.Q 
Vi':::':il'tiUl::: t'I '\l::: 11-U1l1'UUVil'llU1UVi'U O'U '\l:::,i1'U-Ul::: U'ti'U UflY'lt'lfl'Um l:0 

tI I • I " 

,;o'-u lij01'U'il17 ij'U1fl1.l Vi.fY. 2509 Vil:':il'ti'YI1'U;10-U1l1'tiUiiliH1 

"-Ui:l1Ui:l" (m1.lflUfffl1:11'UOfl 1 l 2541) 

-U1l1UlIija-ui (0. mossambicus) 'U 

flO '\l:::1jihOUU1-U'U 

J1Pl111 ijlh"1ti'UUlJ'U'lfH l1.lN-U1fllJ'U Ui:l:::l1.lN-U1flaHlt'l1.I0n'U Ull1WUn1.lijlflgPl 4 U01iji:l1tl 

Vi1fl'll11·uhi1 9-10 UOlJ 1'l1lJ11HiPlPlH 

11 'U J 1fli Otl'l( I(1t1fJW 1I1U

fl111.1f1'U'YI1Ufiflt'l.fllViU1ii1n01.l';H "1 OVHA 'Vil'H"llVilJUl :;:'ti1m'll0.:.J 

t1i:l1UlI' J'.:.J' VilJ11 U1I1Ui:l01fttlflQ' 'U 

20 ppt (part per thousand) 

14-33 O.:.JfYWlflllC;tlt'I U,;t1'l i Ut'l.fllVi'llfl.:.Jfnl 1.1 
t i A d Q I Q t , ..::I ,,--"

lVi 1::: III tI.:.J U'U 'U U HVi'Uflt'l11.1U mVi 1:::mfJ.:.J-Ui:l1'U lI' 'U 'ti1.:.Jf2W 113J1.IPl HPl 7-40 O.:.JfYWlfi:llClftlt'l L" 

UlI:::V.:.JVilJ6fl11-UmUlIfI'U 1.1 1W0 OflCV!'\l'U1I::::1I1U' 'U J 1 (dissolved ox.ygen, 00) 

U'Otlfl11 0.3 ppm (parts per million)'.x 

l:::rllJOOflCVI'\l'U 0.7 - 0.8 ppm '\l::::'Vil' 1Pl

http:HVi'Uflt'l11.1U
http:U-Ui:l.:.J'lI0~fJw113Jii'llflnl1i.:.Ju
http:JPl11.11ll1a.:.JJ
http:il'ilH1'U1.I1
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9111J 1i ':i ':i 1 t>1',r,rw'lfUi:l:aY911 (omnivorous) ) 'l1J,r ffl1J1':i tlm fHOU 

<iii'91U 2552) 

'Yi'lJ';i1 

;,::-d' 1'Yifl'1fi'1f1tJnl':i <l'j ti'UGJf6nnl':i 1f1tJi

1'Yifl' (genital papilla) l'l1qj Ui:l:ifli:l1J1JU 11 i:ll-U i:l 
d... ... .I "1.1'" "I'll'"'rI1J'\JUlf1f1111JV1'l 10 tC)fU91t1J91':i '\JU LlJ LfI'lfflt'ilU 

" " nl':i U'Yii Ui:l::'tJtJ1V-nWQ11i:ll-Ui:l 'Yi1rh11i:ll-U i:l'tJtJ1v-nui1t>1'\9H16f1'il ';-3 h!ti6t'Yi 

... , ,:: ""1 1 '::'1 , "'. I '" 'lid... 1 d '" m:i'lf-3tm:: flV U'l:itJ::t1i:ll 1 lJ U1i'l'l1J'lfl91lJ a 1911fj'rl1J'tJU lf1 911911J1V 
)! '" '" .1 'II.!. 'It '" ... ,,x.Jr....., t' 

Ui:l::'Yil V1JFH11J'YiUl;':i UVfl91'l66fl"lfltj-3 Ua11':i1J ffl HH'U':i nw 'lfl'W'U691U <l'j C)f ':i:i fI'U 1..1 1 
"" 1 "':: ",,x '" .2 1'II ,... .it11':i::1J1W 30-50 lC)fU9111J91':i ml1 'lflhm11Jfl'Unl':ilfli:l6U "I&'I1'l 

61J1mfiu91::::fl6U <l'j 'h..!'U; nw,Tu'11it'-3U6fli'

11"Ufl1n:: 'Ai' 'I 2536) 

U'U; nw,Tu11i:ll-U ai rl 111 11i:llU 1..1 i'fl'ij 

'" 1'" , ... "'.2 .1 'II' .Jr "" 1 'II2-3 11J91':i ':i6'U <l'j H flV1J61f11':iUflm'U'I1i:l-3 C)f-31lJUnl'l1'lff.ll'lf1U 11 

i11ijm,rl1J1V-3i' l' Ui:l:: 
.., " '" 1 _I q, Q,I 51 q, " "d" " 'JI Q,I d .. " • 'l!,,::flff1J'YiUlflU L'lf'U'lnW'l1Ulfllfl'.!'W'rI t'Yi6m::::'lU ua::tHtll 

.Jr "" ,,j66fl1J1f1 i'-3a:: 1 0-12 .nmrU11i:llUC\ 

1146'11 flff1J ti'U ,,j 'Ai''U nl':i flfflJ ti'UJ114611

U i:l f111ij V61J' 1" U111 fit 11 i:l69lfiv ua:: V-3 ffllJ n f.) , Ai''U 66 flCHl 'ilU' 1..1 11; lJ lW \l 
.4: III 4 t: t 'JI _I 4 Q.I '_I Q,IQI I Cit ", 

Ui:l'llJi:l1911IlJV"::'llV66fl'illflH 

4 51t..! 

'A11lJfI lUnl':i ,,j'A 5-6 flf

11i:llUi:l,,:a,r 1 \T1VL";f.ll-nu 3-4 oti'U,j11i:ll 

50 fli'1J thUY4611i:ll,TUfI'l'lijJl'11,rfl 75 fll1J nl'l1'Yil::-nui 

.1 "', •.1" .: r. ... ,,......... ""...... ..., .1 .itlJi:llUc\ ,,::UV1J 'If'l1iti:ltJuU'U'U1i':i':i1J'lfl91 fl6 1Jnla'Uf.]'tJ6-3lJi:ll1T46,,!fI'I1l;jlJ 

)! ... .it ...... "'1'" 'II... 'II .1' ::,x 1.1 "" "" tfflHH 11J691'll1JtJ'lH t'tJ UHUi:l1fl1fji)::lJi:l6tJU11'lf61JlflfflJ fltJlJal!'V4ffl1JtJi)::'lH 

11':i:i1J1W 500-2,000 ,,j11':i::Ul'r1"1J ilii 27-28 . " 
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, 1'" '" ... ... ... .l;r... t ...... 

1 tilmTn1'Y1Vli'llff91f inlJ'

';'U 1 1U'11l uu f.lnmll'lJmf.lUtl1 1 

'r4.i'I. 2528 2 (GMT) 

1tl'.i III1GJ1lJl'r4i'1'lJrim;lJihfii 

1mllJ YY (Super male) Lrlf.llhlJ1HfflJnuUlj';'Ui'11n;'i 

.1 '" "'....... .. 4, 'JI "'... "'...  95.6% 3 til'illnm'lHfflJ 
... ... .l;r I Y '" ... "'''' I ... ... I ... .., '" -. 'JI ...7 fflV'r4lJ11 fflt1'r4'U11 f.ltlufl m'Ul ItllJVl u'l lGJ1L'Una Lfl11TW 

11 ::lJ1W 5 i'U 'Vil' lm'l 

l'i11qjl;'iU cu.-n. 
U 11i'YIltl; f.ll'i11qj 'Vi l' t

<I ,'JI01'JI ... t", ,.JI"'''' A.I 
i'l L'UlJl'Y1lJtl11lJltllJll til 'YIl 1 

I • 'iI t 

hiiinillJ 111'ii'l lfll\1 a 

fflt1';lJ liJ '11 eI lU
QI.......1 ClQl -1 GI til A 1 d '1 91 d-d 'WlJ 11 fltlU'll!j'YILfl'l m'il'l qj flflflWCflI'tf'U nlJ lJfl 11lJ LfllJll t

... · "'1 <I 0''''''.1 ... A "'''' '" .... '" '" 1 '"<I...ppt lJ 11lJLuf.l'lLGJ1'UflGJ11nfll LlJf.llJff'tll1lJf.lfl'.i1m'l1'i1'lqjlflU flfl 
tI • It" " 

llJ ffm'Wm'l m'lllJtH L'lflJ nn llJ 'U .. 
"" 'JI '" "'1 '" 1 .1 '" "''''... .1! .l;r ... ...ua::'tJllJffll1'r4'U1 lJ Ti'l'llJ'tflfl m'l ni11t1'WlJ1 

.1 ... "'.1'" "'?I 'JI....... .1 ... ... .1 ""'"  111 nu i1ffu nfl 11'l m ulJ m 'l HfflJ'tJ llJ'WlJ l'l:: 111 uel l11lJf.ll'Y1i'1lJ f.ln 1I1n1l::lJff 

.JI "", 'JI A "" .1 ?I "" .JI .1 .l;r ?I 4 ... flult1HlJ lnlJLlJ f.l eI 11u'U iY'tIl1'1flJ'r4flu lt1u mn::'r4 UViI GJ1 ... 
"" .1 1'.1 "'4 d ... "... ... • •• 1 ... 1 d'.iUu'l lJflHu'l::l'YIi'llJ'lff.lL'l t1nLulJ'YIl1lnnlJ11 '1JeI llJ (m llm'll'1n1:41lJf.ln HL'ltllJ, 

2541) 

!: d.l;r I I d .1 ... .<1", • ",.1 .l;r ... 
'l::UUlJ 111 11 iY1I:ail'U m 'l lei UU'r4\liJlJl Ufl mH'WU11lJm 'l u 1 

f.lgrl'"U';lJt1U llJumTu 4 \h:afl'YI 
" " " " (1) Uft1\lU.. 

" " .
(2) 1ViI 1

http:llm'll'1n1:41lJf.ln
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" ,
'1.1 (3) nl'HftU.:jUa1ua,,h1lt1UUa1'ifUflflU '1 L,f'Wu 

.cI d At J tV A A Go'I Q 0 

Ua1ff11U Ua1fl::':LTWU 1'nt:l1'ifU1::': lU'ifU 111t:llfltH1111flUUa1flU1Ut:l L'nt:lfllUl 

.1 "','" .. '" oj '.1'.1 .... .I II)jJ'': , <V.IflfllJa1'YI 1If1t:l.:jfll1 9>llJa1flU1Ut:lllJUHa'nat:lU !'if'W nl1lflM1111flUlJa1 

'" " " fl',nU 1U al111t1UUa1'lim,l (4) nl1lftU.:jUa1U auUUl1Um'nff nl1 lftU.:jUal'U fIl'nff 
.:i .:v • __ 1'1 QI • Q.I t'I I _I J/d 4 4 1 oj • 
LflU1flU flLl1fl11L'nff 

lijU tbUfll1 l'Wvmru 'If'rJfl'ifij

hJ1 i10t:l'W 

0' d '" ' • " " " ". I 1 d " "LUUt:l f:l1f1t:l'lnl1 Ll1lJa1 L11 

m1111ffll'YIU 1,f'W i1 Ut'l1U,!11 nlmt1111nt:l.:j fllmf'lnff.:j 

nl1 'lifl11 l..1'nm1IlWlf4U.:j'nt:lUnfl11lJ 

" " " 5 

lu'ifoU 

.: • "" .!i.. " .I 1 """" :'1.... '.1 II) '" 1fl UUfl'YIL1U L'W't1Q'fI (mllnl1nfl1:l1 

2541) 
" " " fll'.i 'YIU 1Ull 1V'WUU tbu111 qJ1rnnll

, . " 
TftllU1 (intensive farming) lT4t:ll-nllNaHnflUa11 1U nat 

11 t II I 

ri.:j 1.:j '1.11 :a'YIff 'WHanUlijt:l.:j 1flfl11Tftll'W11 UUnll1'nl:anU.:j-nnt19111 fl11U rl t:lU '1.1 a 1UU1J 

UUt:lLiit:llll'Y1'.i ,il1,.ri1Ua10t:lUUt:l 11 fl 

hfl
'" '" 1 1 ua:;:fl1UfJlIhfl

... '" '" .M ,.1' ""'" "" "jJ' .... .1 ...9>1 lfl'l:lfl1fl'HJl1U L11 Uflfllt:lUfln lJl :;L'YIff'if1f1 

h aij ff1Ll1 '1f11 a 1UU1:; flll l'liU fl111111 U 

lnu' fll'.i 1,.r ff::.:fflJ 



lO 

fl T:i fill rlll'i1fftl'UlrJ 'U l :f.I:fJ ua: '11 ci 11 h fI fill ;jflll 

(t1wi'rltf 2552) 
iI .r iI.1 .... "".., 1 . iI d '" (1) 'JfIl:'U1ft t"li'U 'Iltll.;!alflfJlfl'Ufll'JrI If.1 

1'U 11al hfl ;jfll'JrllfJU'U'U 

LDf.I'U'nci'U OLitli' cifl'ilw::tllfllnh1 loV'U fll'J -llvJl fllH'l'J Ull cin1:lw:: 

tllOll loV'U 'UlftUt:-la flllrlflifttlft 'I1;tltllOll g'U "l 

LoV'U nih l'I11tlfl lft(J 

loV'U rl'U lr1 "l fJW'I1IJi'i 

hfl 

m1l1WlItl1l111rWf.I,'UJl ua::ffllTtlJ 
., , JI • JI 

fiN tlrl'nfll'JLtli1fJ'Urilf.1th tlfl'J1fllltlcitlf.l '11; tlfll111 

'tY 'U1UU Ol'J'..1'tll'tY1'J lIa::Ol'J',rf.l1Ua::ffl'Jlfln,

(2) Oll hfl''Utllflff'Ull1 

Jl'tYUfl ua::1tlfll111f.111t1al rlftcil'l11tlfl ua: 

fI"i'U cover slip lfnJ 
Lt;tlft'nd' "l O'U'UlllWfll'U'tYH blood smear 
. .r t • ....r..lt "f .rglemsa Ol'JUf.lflI'lftl'U'U'rll tt glucose yeast extract 

.Q4' A.:s Q t 11'''''' -=s agar (GYA) 'rlt:-lffllf.llt1{l'lfl'U:: ffl'UOll UfJflI'lftlU'Ufl'rlLl f.I'U'Uffl111'JflWJfl tt'illfl1'11 '11 ltlfll'U 
,. AS.4 I 0 QI • ,d A Ad 

'I1'Jtlfl'J'Umtl'U m 1ft lftf.lrlft L'U cytophaga agar 

fll'JLWflI4tlu'Uflfii'l f.I'illflUt:-la'l1tlll lftfJfll'J loop It:-ll 

'UlllWUt:-la (streak) brain heart infusion agar (BHlA) tryptic soy agar 

(TSA) 'rilOl'J 1 'iI tl1f.11:: tllfJ ''U 1 ftfJ' tl flTl 
• .1.... 'I .r "'....r ......, -. "" Ufl1'rllOll rI'J l'i1111lJ'Jffrltllf.l L'U LWflI'lf'Clll'UfI'rlL'Jf.I Ua::l'lftl'n'illm::'U'U'VIHlft'Utll'l11'J "'U L" l1ltl 

'JI t... -'''il2i1 iI .... ..s ...... 
1I111'i11fl'U'UL"l f.l1I spleen stamp smear 'U'U ff Laft UfllUnlf.1tlllftlf.1ff glernsa L'ntl"'Jl'i1'tYlU'UfI'rll'J f.I 

"", .r ..It 1 ''I " ftf.lU'lf L'U 10% phosphate buffer formalin (PBF) ua::Utlafltlema 

75% ffl11l'UOll"'Jl'i1fftll'n'rlH'nf.l1i1'rlfJl ua::L'rlflUfl peR "ll1rili'l'U 
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"1.1 IIJ '" .l 1 ..l... "1.1 l: <!l IIJ ... .........l <!l HIYl1JflYtlJ t'lJultl'lJlllPl flO UlJflYll'jfJ l'IHln Ult:: 

ffPl lfJlt:aflfJPl'Uo,:u;o h fluPilt::"I1UPl 

Aphanomyces sp. LlJ'lJPI'lJ 'I1lJlt11u'lJmH'I flO 

I .. 

2.2.1 hft'Ufl'l'l.hnii",'hfi";llm;fl11 

A..l • , """ 1 "'.1 ... IIJ'" .l , IlftflPl 'jflfllJlJlt1'lJlt 1'lf'lJ 1'lfon 'lJfHJ1J Achlya sp. Ult:: 
• "1.l • .r.., ., ".1 .Ii ....... <!l 

"" '" '" 2 J d .r ..l", A • .r.., ....I ..,
l1WUHltll::lJnt'lJ m:: 'lJ on1l1n'lJl1lt 1L'11lt1'lJ1JflYt 1 

1n 

flnno lP1fJ'vh isJno',flnPl 
",..,.l. , • .l , .., IIJ " • ..,I , 

ult::mfJut1lt'lJ 'I1qJ l'lf'lJ 'lJfffllt Achlya 1Jfl tlJ 'L.I 
· 1 . IIJ .l , td'jfl (saprophyte) flfJH 'lJfffllt Aphanomyces l1lt:: Sapro/egnia 'lJ'lJ0ln'f1J 

hfl epizootic ulcerative syndrome (EUS) 11lt:: saprolegniasis ''L.Il1lt11'UPI 

1! • ... ....l 1 d".I· 1 .. !'II'J O'lJ 11 fll'j 1 PltllJ1flll::1JtHl'l1'lJPl1tlPl11 lJlt1 PltlfflJltflflW::llJ'lJ 
.... ".1 l'I ..l 0 ".1 <!l .l.Of .." .l .,j _I d IIJ l' m:: l1ftlt1tl '11 'j 'lJ1'lJOWOlJlt 1 nOlllPlnflnOlJ 

" 2 " .l .1 iI 1IJ2I' ..,.l .. ... ..l...l01PltI U'I 

l-H'L.I '

" '" :'1 .., IIJ d ,.Of .., IIJ "'" 0" '" ""I'U 0 ffflFjU n:: lff fll1Jtllu'lJ '11 nn OtlH l flPl1lJ 'lJ lJ 11 lJ 'lJ tPllJ 011 'lJ 11YI fI 'lJ fI YI H Otij 'lf11 'rI til 

(molecular biology) lJl,-n'lJ ff1'lJ' 'lJ t:l 

''lJfll1nO illPI tlfllnh artificial infection 
.... <!l .l.1PltlO1'H;\PI 'I1HIU'lf 

I 

zoospore L'lf'lJ Achlya sp., Aphanomyces sp. 1m:: Sapro/egnia sp. 

(tJwi'PI,J H1;l, 2552) 
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2.2.2 1\11.1 
llh i':iflfi1J'lhnijCl i1h

'l1tY 

J .I i "'..; "" <II .,.. I"; .l!'Utln'iJ1nU 

'til '1f,jCl1U i L,s'W.. 
Trichodina sp., Chilodonella sp., Ichthyophthirius multifilis, Epistylis sp., Scyphidia sp., Apiosoma 

sp. Uft: lchthyobodu sp. 
A i ... ""'" :'1'Ufllflft'U1lJ111ntlJ'W 

',j 'tJ'U ri '11; • 
, d ,'JI1I .1", ... iCopepods L'lt'U Lernea sp. UCl::; Argu/us sp. ft'1'U HI . Q,.. £:l CI. .c!l _I f 

Ichthyophthirius sp. 1'lt'lJ Oodenium sp., Trichodina sp., 

Chilodonella sp. l1;tl Gyrodactylus sp. ,t'lJ 

ft'llJ1Hl'i'nn'm 
"'..; ... , 0' 'JI 0' 2' ClI 0'" m1'il1U'lJ n 

"" A "" ",:!"'t i 'JI A ...<i 0' Ift'llJ11flVl1 flHft'lH 
... i ..;... I'" t i J , ...... . .l fl11lJl'lJUl 

2'" .... I 1 ..;... A. I'" :'1 .,." ,.l I ...111n Cl 'il::L1J 'lJ 011 1'tJ tl LfllJ 

' U,s,jCllihfJ"'lJ ft'l1Lflij (, 'lJfl11lJl,rlJ,r'lJ tllJ., 

ll1lJl::ft'lJ) LfJULdCl1'11CllV ., 

UCl:: 

• "", ....l! 11 • "...."" .l ..; 'JI"; d ... d "I 0,j fI n'il::Vl1 
" !'I '" ..." ,2' J ... t .,.... <i .,. ":'1UCl::;m11n'l!l1 Vll iH1V'tJ'lJ 

" ' 1'Wn:ri1u"
<II.I ... ".r .l,'JI 2 "" ... ... tLlJ ffllJl'Im'W1: L fI Tetrahymena sp. 

011 ft'fll'W'tJ Cl1 11; tlmnilLVlfluflVlHtlt}A;11V1VllJ11 f 
1 Lrttlnlmil !lft::mjuth 

2552) 
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anguilla/urn, Pseudomonas jiuorescens, F/exibacler sp., Aerornonas salrnonicida, A. hydrophila 

:"" • .l '" '" .cl '" I 1 1 tl ... '" Streptococcus aga/actiae 'lfl 'W fl6 A. hydrophila 
..11:'11 .l"'''1''...... ... '" Iun:: s. aga/actiae 'lflU1J1Jl'l6H'YI1 l1tflflfll'l6fl1ff1J "l 

· II ..l 111 • , ... A i (inflammatory and granulamatous lesIOns) 'I'llflV . ., ., 
fl1'ld'mfff fffHfl11lJLffmnVlJlfl

1: d , '" ..II .l '" ... , i " un::'W1LfllJ (Q'lJ'l1fU tHUYH, 2550) ffllJ1H1Utlfl 

'" "'... 1 .... , "''' 1 1" J'.l .llHfJfll1'l661V1:::fI1t1 l1'ltllJllJ AV tryptiC soy agar 
" ... " '" (TSA), brain heart infusion agar (BHIA) un::: cytophaga agar (CA) mA, 2552) 

2.2.3.1 Vibrio anguli/alum 
='1 '" ... 1 • I '" 12Vibrio anguilla/urn '11'16 tH 

ij flagellum ,,jfffHff1l6{ 1,rLnAh fI 

'" 1,2 ... 1 .cl... .l '" ... 2'" 1vibriosis flUlJnl 'I'll1nlV"lf'UA V. anguilla/urn "l fl1JlJnl 

"l fl6 1'Ulllfl uH'Uilfi 
<II "'... ..., "...... 2.l.cl"'....l... ... 

Un:::'l61J "l 1J'll1W Un::flt11lJL'U6'Y1lJfll'lflAL"lf6'1l::tflAfll'l6fl1ff1J 
d .... , 1 .cl.... .l '" #II , A •

V. anguilla/urn 
" .., 1" , 'ill ... '" d 1 " " .l ... '" d'U nl "l 

1l1qj 

'I' _I'" ......2.2.3.2 l1f'1'UtH1Jt'll'Ut'lnlflV)tlfl Pseudomonas fluorescens 
!:'I "'... I I '" Pseudomonas jluorescens LlJ'UU1JfI'YIL'lVUn'llJn1J lJ 

flagellum ffllJ1'l i,jfffHfftl6{ ffllJl'lf.11'9lflj 'I1.fJijll 'l::lJ1W 20-35 
'" '" '" .... .. 1"... 1 ... 1 .. 1 ...1l1LflA 'lfl pseudomonas septicemia 

tl n lffllJl'l f.1 i'1J U1J f1liil vi 'YI Hfi111'U U iju

, "'''' '" '" 'ill ... ..II ='1'" ,.l A ... I lfl'U'UUUfI'YIL'l ::::&LffLn6f1 6W6 "l 

_I I .cl... .l ...... .r '" '" '" 1 .. , "'"A P. jluorescens 'l61J fllV fflJ 
I , 'JI , 

.. I • Q 4 Q 4 I" 1 1 4 .q' .... 1 QQ,I 'W • 
1 'lfl 1 

l'lfl 



14 

2.2.3.3 Flexibacter sp. 

Flexibacter sp. hfWi1fll'uim.hnihl lilltl 

F. columnaris ff1'U 

F. maritimus 

1'\.J',f1{161fllf11V'U 1 fl 11'fl:: mr.:J 'ij lflfll'.i'll'UJllJU'fll 

24 i1lll,:j 'YIlfl LliiRi'1Jfll'.ii'mn . .. 
'i _I'" ""... ... """" I2.2.3.4 Aeromonas spp. 

Aeromollas spp. lU11.:JLrI'U'Yi0'U&'U 

flrillUO hiifl 'j1J hU1Jflml0Cii• oG .. 

.:::I Q,I QI . Q,I Q Q,II" 
lillll'l'U1:Y Aeromonas L'U Family Vibrionaceae 'j11lfl1J'I'U1:Y Vibrio, Photobacterium 1m: 

.. .:I q • tPlesiomonas l'U tl {I 'Ilflll fJ W 'lf1LflllM 'flllJOlJl{1 fll:11t1fl1Jfl 'l11'11 0 {I enterobacteriaceae 
.!r '" j J"'r 1-fI!!:'I' d :!f. ,... 1CJf{l1:Yl1l1'.iOUlJflOOfl'llflfl'U lilltl Aeromonas 'I: l1H'fl oxidase l1J'U1J1fl 'U 

t:... ... f, t '1 '" ".I '" ".!r .!r ... _I 1 ...'Unill M'j01Jal U'fl::'Vf1J 'UilIU 

'YIltl1'U01'Y11'.i l'UfI'U)j'YI'fl1t1U1J1J 1JHfli{l'rhlM'1nillfll':i 
.,. .I d ...,.... .I 1 jyd......,£ '" • ... .I 'I ..... 

'YI':iOU1t1 'UfI'U 'U'YIlJt,Jlll'Jllfl'UtlO'UUO L'UfI'U!flill'llU 

'YIft{l'llflnlJHrrn1J,ll 

... '2 !:'I 1 ,''' .I "" 1 ... '" , III 2 !.'IILflilll'UUH 'UFJ l'Hqj'ltlJOlfll'.il':iOHfl11 flltl 'U,'Urr Aeromonas rrllJ1':iOU1J,:j 

2 1 
t I Q I,f 4 .d,"(psychrophillic) 22-28 0,:jfl'11CJf'flLCJftlrr lJLfI'flO'U'YI ilIUfl A. salmonicida 

l'UU'fll hfll'Ufl'U 2 

,$1,:jflW'YIt,Jij 35-37 O{lfl'11CJf'fllQitln (mesophilic) hflAH 1'U1l\J't:JrJ 

hfl1'Uum 'Ruti A. hydrophila, A. caviae It'fl:: A. sobira rrllJ1'.iO 

\11UUfl'lfij ilI'U flA 1{1 ti'U 11'fl:1'W i1 'I1li'U ff11l1':i 0 111'U fl 
" .

rriHilItI1..vlV1 flU fI DNA-DNA hybridization l11lti1Jn fll':i 'YIl{1R1U;111ll'flQ'flv'U 

'U ''YI'U (i'ilI'If'Ufl 2553) 

1) Aeromonas salmonicida 
d.::l4 I 

Aeromonas salmonicida 11J'UU1JflVll1tIUmlJa1J ll'flfl't:JW::1lJ'U11'Y1{1rr'U 

11'fl: fnil lM'lnill hfl furunculosis 
QI ... I.Q ,. ... I.Q 1 , IQ 4 .. d iI .4 .cl 

fl1J1.I'fl1'U'fl &ilItl1Jal'W'fl'YI11J'U '.ifl furunculosis 'I: lJfl'U61M1':i lJfll':ilf1aO'U'YI'lfl'fl'!! 11'fl:11l01l 

http:rrllJ1'.iO


..: d 1 ''11  ..: 1 QI ",d! • "''' 'tU;J'UtI'lll19J'lJO-:l L'Uf,lul'.iZ'lJonhl1't11lJ'U '.ifl UflZtI'fl1U'U ., !'If'U tl'fl1f1HUflfl'.i-:l 

fI QI ".I. QI 'd QI '" ... d • • .I. 1 '" I 'I"'Uli'1'fl1lf10Vflfll'U i'l'fl1 fli'l'l1Jl'.iilllJ'UU1H\-:lU'Vi'.iL'lfU Lfl 

lAvfffl11l1 rild1IZ hiui'I'f1 Ul1tl1'.i h tV 11100iv1z 

lvt11i'1'L'Ut11'.iU'Vil'.iziJ1A9IfJhJ hfl furunculosis i'l'l1Jl'Hl'rhhl\Jfllihlf1'.ilt11'.iflltJ 

85% lAVlll'VilZlrlO UfI::lJfl111Jf)0'UUV9I0 l'.ifl ('If(1V 
..r 
fllJiJ'1'.i'.iW, 2528) 

d .. d ... I I :'1 f tAeromonas hydrophila llJ'UUiJflYll'.iVUfl'.ilJflU 

flH ij flagellum 1 ltV'U UflZ 

lnA hfl motile aeromonas nU,j(11U(1 lAVt11'.ilnA 

., A. hydrophi/a 

U(1:: 
.1 fI 'II ,,:  .....:... .I. 1 L'UiJOlflfJ-:lllJ'UfI'U lJfll'UflYlflAl'lfO A. hydrophila '.ifl 

... .r '" QI 'II '" '" ":d ....1. '" Ii) I •I ItflA'IJ'UUiJUmfJiJ'Vifl'Umv L'U 1-2 1'U 11'.i00111 1I'Utl11lJ(1 1 

1I::DO'UUO A. hydrophila '1 

1,s'U lh'tV U1lJ'1, (dropsy) fll1,j'U UfI::,j'flfllfJL'U 

'UOfl1l1tldmi'114v A. hyJrophi/a 'll'lnflhfl''UfI'U , A'A'1V 

lAVm"l:: (diarrhea) (,j'.i::i1Y1i flf'l'11f1fi, 2526) A. hydrophila 
='1 A ..:told,J. i""" 1 QI_I AI 4:l I tI _I Q  QIllJ'Ul1fOUiJflYll'.ifJYltlO l1tflA '.ifltlUlJfll'UfI lJfll1f'l''.i1:Jifl1l "(1Zi'I'fl1'U1U'U'l1'lf'U fliJ fl-:l lJfllUtl 

.1 'I "  d 2 t d"g; ,,-': QI" fIlJ fll L lIfI ,jfll1Yl'.ilY1 L11 fliJtn1:JfI'.i fl'.i Hl" i'l'fl1'U 1 .. 
• 1 .. 0UfI::lJ fll1f'1''.i1:Ji fl1l1lJ'U 1Il'U1'UlJlfl 

•'i' .1 "" ... "" 2.2.3.5  Streptococcus sp. 
d", .1', 'I"I"Streptococcus sp. llJ'UUiJflYll'WUfl'.ilJU1tlllJ';il-:lflfllJ lli'l''.iHLO'U LCJfllfll 

fll1fli'l' (catalase) lifl"Ulti'Utl1110lti'U i'l'lV 1 fllf1il UfI::.. 
i'l'1111'.iill1llqJ 'A'...r-:li 'U UfI:: ll'lnfl 

hfl streptococcus septicemia (streptococcosis) nu,jfllUfI Streptococcus sp. 

http:fllJiJ'1'.i'.iW
http:mvL'Ul'i~V'.iO
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IjJdhnflllfi,:jd la-VflllYlHi1 tiul1iia-ml, fl11tJ'U flfl 

1fl'Ufll1J trfl,:j1J1:IJJ1 
'JI Q,I da d 4<1 'I (V Ad (if "A ,£

YlfI,:j lfl1J '1 Yl11nl'UfllJt'I'uA,:j lfl1J1lJ lJlfIflAflfl,:j l'Ufl1J UfI::lJflllflfHfI'1J'IIfI,:jflfl1lJl'Ufi ('lSflfI fllJ 

11111W, 2528; Inglis et aI., 1993) 
G .::::!k A ad 'I QI 

flllljJ1U'U fl'lS'U'iU'lSflU1JflYll'W l'UfI'QfI Streptococcus 1jJ:: fIlfYVfJW 

.I dd "" III tI '" """ , tI "'.... III " l'lSflU1JflYlLl Vfl11lJt'I'llJ1Ull'Uflll t'l'l HLfI'U lCJ1lJ haemolysin lJfJWt'I'lJ1Jfl LA 

o " " " .I " 1 .1 ' tI '" .... d, 1 1 "" .IYl1 L AVrJIjJ1fl4lJU1J1Jflll '1 fl 
.: .I .II "", III""'':1J'U1jJ1'U fIl11111flV,:jl'lSfi CJ1,:jt'l'llJ11flIjJAU1J lA'iH'U 

:'1 1.4 QI .t d .a.• 

(l) Alpha-haemolytic 
lfJ' tI.o. III' 0"" '" .. "' .... 111".11", 1112Ll1Hfl1flQ haemoglobin LA 

... "" "" 11"'.11CJ1'Ut'I'L'IIV1lflA1fl1J'l fl 

(2) Beta-haemolytic haemolysin VflVLCJ1C1tl 

'" .... ° " " '" tI 0""'" 1 ".1 1 1'" ALlJALllflAUA,:j Yl1 Ll1 haemoglobin 11l)AflflflIjJ1flfl1LCJ1f1f1 Yl1ll1lflA CJ1'U lff'tJ'U1fl1J '1 fl 
,.d"l' f d". 

(3) Non-haemolytic (Gramma-haemolytic) llJ'Ufll)lJYI 

1CJ1'Uln1fl1J 'l1fl1f1U'\IfI,:jL4f1 

Lancefield 

Iipoprotien 
'" tI ...... 1 ' A '" "" ,H'U V AVn1lJ11flU Iill'il'Uflflfl L.UlJ'U 20 flfJlJ 

A-H UfI:: K-V 

lJ 1011fl 1fH4v1J1,:j'lSU At'I'llJ 11 fI\}fliA Uflt1 1 tflvmhv 
A Q .. Q ... • ,t .J 2 .cl Q 

1'1SV Streptococcus 11f11V'IS'UA B 1l'l1'U'UYltJ1tflfl1J'l'I1VL'll'f1 S. agalactiae 1'WV,:j'lSUA 

... , .I" ,.0. """ 1112' A '1" 1 !:'I1AV1 n1'Ul'1SfI '1 Vflfl1f1VH 1'1S'U A l'l'lUfl1'1SV S. pyogenes flV 1fl L'Ufl'U AVLlJU 

... .I ... III ' 2 .1"""" .II ",,"""" '" 1HlflAl'1SV1J1nWflVl1VV L1fl'Ofll1YlAnV1J'l'I1VV1lJg'lS1'U::fl1\!lJ bacitracin CJ1,:j 
A,':, "' ... A ...... ,:. '" .1.,1'1:''' ",tIl'1SVfll)lJ'U flfJlJ B S. agalactiae lil'U1'1SV'Vlflfl 1flYl,:j L'Ufl'U llfltt'l'fl1 

... ..... " , 2.I ""... , • III" , AbacItracin C LAUfl l'lSV S. equi 
'11Qltl Q I QlJ/(sub. equi), S. phocae, S. dysgalactiae (sub. equisimilis) 'W1Jflfl 1fl lH'I'fl111f11V'IS'UA L'IS'U 11lJ1 

, III 2 ' .I .I f'1 A .,I ...... 1 III 2.,1
fll)lJ D l'l'lUfl l'1SV S.faecalis fllV1Jfll)lJL'lSVnQfI Enterococcus LlJ'UL'lSfI'YIn1lJ11fllUtylfl1J fl L'l'IYI 

'" '" """, 1tA1Jfl11lJLfllJ 6.5% NaCI llfl::lJfl11lJfl1'UYl1'U flVV1 penicillin G 'W1J L'l'I 

'" , ""... 1 ... .I 1 r ... ... 1 "" , III jI."f ,fl'U lJflflV ll1lflA 1flflAl'lSV 'Um::l'W1::lJt'I'ffl1:: fI,:j'U1A UfI::1::1J1Jl1lJ'UL1V'U fll'Ifl flfllJ E l'l'lUfl 
.I !:'I Ad'1 t" ",tI" .IL'lSV S. porcinuss llJ'Ul'1SflYlflV L'Ufl'U UCI::nfl11'1S'U 11m fll)lJ F, G, H UfI:: K-U l'1SV 
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'I ' ..:, i 'I' 'II" ' A Streptocuccus IUfll\l1l111nlUflfl ':ifl IUflU 1'1fU S. canis fll\lll N 1f'lUfl t'lffl S. lactis 

Lancefield ht 1'11U 
tI !if d' 

S. iniae S. didelphis (flH1U llU 2552) 

2.3 Streptococcus agalactiae 

.. 
_I -- SI ""2.3.11J1::191fl11AU'n'U'UtHt'U8 
Ad .1':4 . ..11 flfl Lancefield group B beta streptocoCCI 

Lancefield group B streptococcus (GBS) (Joyce et aI., 2009) iflfJ 

Lancefield 
d.::& 4.1t .. I • Q,I d' ........ 4 A •  

lipoprotein flllfJW 1Jflfll':ifJ B 
I :.. A.etA 44 QI , .: t .. 4 , A .: I 1':1' Gf Q,I 

lfllUU fI(I U'Uflfll':ifJ S. agalactiae flllnfll:lW::l"l1'U'U ':ifl ,unfl1 
' .:. 1 ... A 'I .., ... 1 1 . 'I"... ".....,l, A ,l1 ':iA91fll'tf(l,U1111l(l fI flfJfl(lll1lflfl61fl1l1fll'WlJ(lfllff'UfllUUH l'tf(lU 

"t IjJ _ IQ4 I Q QI ".:, "tI t "A49l1Ufll'U91(lfl1':iflflnfl1Jfl1fJUlu{]'tflU::fl'Q1l bacitracin (f1':ifl'U llU 2552) 'n1Jl1 l'tf(lUlJ 

fl1U tllfttyl1 'liunu tlnlu n tln 1 

" •(Ul':ifl CJr1Uqfl un::flW::, 2548) 
.... .... ... 

2.3.2 

S. agalactiae Group B streptococci 

(cocci) 2) (catalase) 

3) 

1fI 1tli >1 ("l1n(l iflll:11':ilW, 

2528) 
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(fI) (")  

.nneii 2 .. S. agalacdae (fI) 100 nil (") 1000 nh  
(The Journal of Undergraduate Biological Studies, 20II) 
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Kingdom Bacteria 

Phylum Finnic utes 

Class Bacilli 

Order Lactobacillales 

Family Streptococcaceae 

Genus Streptococcus 

Species S. agalactiae 

Binomial name: Streptococcus agalactiae Lehmann and Neumannn (1896) (Wikipedia, 2011) 

.l 1'" .... 1dI'IH) S. agalactiae IlJ lJU'lJfl't11 'HJ't1f1tH Ol'l 11'1'Hll'H l'l lJ fll'l tylfl'U fI 
• 'jJ t:!S' "-=l .C\ t .. 4 &, • :, '" '" 1 .1.l I,2CJf'llJ 'H'lOlJ1 lJ01'H1'llnrHL'I10 tlUfl 

brain heart infusion agar (BHlA) (Kitao, 1982), Todd-Hewitt broth agar (THBA), 
4 I Q,IQ.

nutrient agar horse meat infusion agar (HMIA) 1flVlJOl'lLfllJlftOfl (blood agar) 'l1lJfl'U0l'l 

oxolinic acid 5'lJlmfll1J1iJniH;m colistin 10 '1lJ lfl'lflllJ/iJnlififl'l tilo 
.l .It .... .... ....1 ,... 1 ' :: ....U1lJ1'lflL't't1::L'I10lJ tI IlJ01'Hl'lL'l1n1 tlllJlJf>l 't'tnfltlfl fl 'H'lt'lllJlJ&t1lJU1V CJfUlJ., Nf>l 

O''IJ streptococci group A, C G 
.It"'1 It .,..1... ....." • 11 1 .,. Istreptococci group A lJ 1'1 nCJflJLtl11' (SLS) lJ1flfl11 

.11 , .,. 1 , 1 .1.l.... 1 1'" .lI", UlfI'llJ fI nCJflJ 0 (SLO) lJ'U'lJU1'l00fllJ1 flflllW:: fl  

.,. dll ...... l' .1.l  fl nlJ'il::lJ'UlJ1fl 'Htyun::LlJlJLlJOflLVlJ'UlJ (fl1't't't1 4) U1lJ  

I 11 "'...... ..." ... 1'" '" " ... .It" '" 1 'H'1011'lJ Hfl1f1filfl1 un:: 
Q,I QI 11 Q J A QI 41 .Qc:., 

fl1'lUl llJtl1'H W Q'1'l'lW't'tlJ'il, 2544) 

... 1"... "'1 , ... 1 1 """''' I '"1lJ01'H1'lNUlJLflOflUfl::'il:: lJ nCJfU fl fllJ1JLU1JNllJt!lJVflflH 1-2 

... .... 1 1 1 "'I '" ... , " IlJflHLlJfI'l (fl1't't't1 4) L'IIOUllJ1'lfl fl'l nCJf CJfLflfJlJeJ't't13ln'YI (sodium hippurate) un:: lJ 1f10Vl 

'lJ1Cifl'llCi1J ff1lJl'Hqll'illtylAtlJ 6.5% 50% lfl'l 
, 0' Q Q' " dl t Q Q A 

nCJf16utlnlJ lJU11JlJOV't1 1f10fJ1'IJ1CJffl'llCJflJ L'II0't't1fllJUl H DNase 8't't13lLfl11' (hippuricase) 

ih'lliJULflU (neuraminidase) un:: (hyaluronidase) 
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11'" ,: A ... ...; ...""'" .. aflltm:: ft S. agaJacr;ae 

37 tlWll.al.UlI \11\1 24 i1U CO2 50% (Microbiologyinpictures, 201l) 

us
S. agalacdae U group--specific carbohydrate ihh::m)1.Ji1U i-fl\11ft.1ii\l 

(D-glucosamine), i -fl1 U a fl 1"II (D-galactose) fl \1." 8 a (glucitol)lla:: 11tl a ....11 1I1\Ill 

(L-rhamnose) u11fttl,a-.tnifJtJ (capsular serotype) 5 ittl Ia Ib Ic II lla:: III 
.... ... 

111tlll IV V VI Vii na:: VIII (Christian, 201 I) 
...... .......' A 'I! if 1'I1.J11 1'18 S. agalacliae g1utathinone 

(OSH, 'Y-g1utamyh::ysreinyl-glycine) 'Y-glutamylcysteinyl synthetase 

('Y -GCS) 11a:: glutathione synthetase (OS) tRUlI11 g1utathinone 
· ". ........... "I " ..... .: ... lIlltIl::fltl1.Jflqll non-protien thiol compound nu.aaU1.Jft"nUlIll\1'::lI 

ft1111mtl'V ua::U1.J"1.J1"l1a1utll::fl111U1I1.J1Ufl11Wfl1t1.JaW LW 

reactive oxygen toxicity (Kuniko et aI., 2007) 
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.... t 1i ... ... 1 ..........  
2.3.6 fll1&fl\>'Ulfl'UtHl'11tJU1JfI'fIl'UJ S. agalactiae 

2.3.6.1  flllntJhfl1uflU 

A aQ <::II A tl 0":' 1 .... " 1'1H}UlIfI'YI1'HI S. agalacliae mlJl'1ftJ 

... 0"'" ... ,. ., A .;. ci "" ..;. " 
'Hty.:J lJli:lOfi 'H'.iO lJllJtJW61f1flU'.ifltflfl (neonatal sepsIs) 

Group B streptococci (pharynx) 
t  Q "d 0 A J I 

Ol'Hl'.i 15-20% co 

A 1"1 ... A • ,  .... A ...L'lfO'U I tJ.:J'YI1'.ifl A 'H'.itJflO'Ufit'lOfi (early-onset dIsease) 0'" .... .... .1 aa,flt'lOA (late-onset disease) 'YIl 'H'YIl'.ifltflAfll1::flrU'lfOUlIfI'YI1'.itJ lJfl'.i::::uffWOA (bacteremia) Ui:l:: 

.... . .;. " "'''',2 J' A 

• 

0'" '" '" AJ'...  ...LflAtlOfl1l111 'H'.iOW01l1lff1l0.:J l'lIfflJ'Hi:l.:JOfltff'U " 

19mf1lff1l0.:J 'l;3 
Q,I  ", Col" QC\ Q, A Q" , doQ,t  • 

Ofltff'U \lOOfltff'U (lJ.:Ji:lflElru 2544) S. agalactiae 
... .Il <::II ... 0 '" ... "'" A , "'" "'" A 

flt'lOACJf.:Jl1J'UfflL'H '.i lJ 'Yll'.i flU '.i mflA flU flAl'1fO ff 

'" ".:, 'tl "... ,,,... A 1 ' .... "'" tl .... , , , "" Alf1'.i tllflfltJflflff Group B IA'YI1 fI'.i1l1'1ftJlIH'.iltJ 11 LflAOlO11HA flflUfltJtJH A fl11'1ftJ 

;!III 0''''  ."f 0" .... :... A, 
flalJt'll ff 'lfO.:Jflt'lOA 10tJi:l:::: 25 

'" , ... V"',2"" A '1' .... 1 "':'1 1Ilf11 tllflflOflflff Group B lJ'lftJ.:Jflt'ltJAUt'l::::'YI111'HlJfl l'l1'Ul'1ftJUfI lUflA 1f1 

9lA14tJfflf11tllf1f10flflff Group B 
" .l...... .... A '" '" tll'" , V_'I ... " "'"I011 U'n'fltJ1Ilfl'll'ULfltJ1fl'U011 flAl'1fOU'UfI'YI11 tJfflf11 flfI Oflflff Group B 111 'l1'HtlI-3 

a  "1 , "''''1 tl '"V  01IfIl1fl 1f1 1tlllfl1 ., 
U tJ'lfUAUlIt1itlijm (penicillin) U01J lJ 

(ampicillin) lCJf-n11CJfalJ (cefazolin) mi (erythromycin) 

(clindamycin) 1\1m'lilJnlJ tJll'nlJ 0111rJlJ 'YI1-31aOfl fllJ rl'lJ1L1 fl\l 

''''Lh,jA hl1i01111tJ-3llJiAll1lJ 

., (Christian, 201 I) 
, V_'I ... a .... A": • , A 

01011 (invasive disease) 'n'U111'1f0 

v , • 0' v'" tl'" A v '" A ,S. agaJactiae 0l1l'Yll tJAflflL'lftJ Ut'l:::: 'II OflAL'If 0 lJ 

o '_'1' "'" '" A, tl 2 a 'v_'1 d.... A a a "",":1ll-31ltJ011l'YI1 11 LflflO11 flAL'lfO lJ 1::1111 1:: ffl'YI 'YI!1 tJ'lflJ AlJ 11:::: 
Q,IQ .el GI, Q,t Q WQ, A ',Q Q V.'I 1 V.'I 

1flflfll1tt'llJ'H1 1Iomff'U N1'HlJ-3f1f11'1ftJ 'lHj1J1tJ 1f1L'Ul'H11lJ 

ci V_'I '" A a11f111tLH ttl1 (HI V) 

"t'I::V1I5-3011 

"'" A .. a  ......,v, , ""' .... ""':'1 '" 1 , v
LlI 1 ty'IJ 0-3!'IfoLlll fI'YI 11 t.J S. agalactiae 'Iftil fltJ 'H 
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., " _I "'... d "'I'" 'I " ....;'1 • 'I il:, wfll'.i mIt 'lft 1 fll'Hl1:l11lJlJl1f1lLm 'W'lIlJfl'Ufl11lJllJUH'lItl,:j 
",,l -=> " d.... ,( ,l 'I" ..... 1,( " 'I" 1

2 1'ti'tlllJUHt:l1lll'ti'11f114-6 l'tHlllJlflf111 

2-3 n11 11l;l:\lm, 2554) 

2.3.6.2 fll1fl6hfl1ulflutl 

A d "'1""'1" .... 11 1"r.l'ti'tl S. agalactiae '.ifllm'WlJtlfllff'U 1..1 fllJlJ fllJtJ 

hflf1fl hfl11JfllJ hflLll 

1J1Jfimff'U1u (American Association of Bovine 

Practitioner, 2011) 11..11fllJlJJlJUff11'11fJ1l1flfll'J9Iflt4flu'UflliilmrllJ t'bU1J1f1 

• '" A .... '(d, "..l! 1 -=> A ... "" 1" , • '1 4U;lt:l11l1f1fl1l1fll'ti'fl'.i1 'tI'JfllJff;lfl fl cH flffllJ1Hl;lflt'ti'flU'Ufl't11'.ilJ fl1l1fl 2 fltl1l1fllLlJ fl't1 

?t 1 "... ..:. 2 .... 1 A "''''!lI'' A111JU 'Jflt;llUlJflfllff'U '1 ;11 fl 1'ti'1J 'V4'Wflflfl LlJlJ;llJ L'ti'fl 

'1 rid1fl Streptococcus spp., Escherichia coli, Klebsiella 
, A 4 

pneumoniae, Enterobacter spp., Pseudomonas aeruginosa, Pseudomonas pseudoma/lei ff11Jl'ti'fl't1 

d"'1'" ,A .. A..:. .r0'V4'U1U'V41:::'t1;11 fl flUfll'ti'tl Staphylococcus aureus llf1::: S. agalactiae llJfll'ti't'lL'V4lJ1l11J11JlJlfl'lltJ 

I! '" "" d " 0 'I" '" 1 !'I Ad". , " ,2 t'V41 fllJfl'UlJUHlJ1f1'.i:::ll'Y1fl't11;111JlJ 1l:::'YI11'tI1'tl1UlJ flLlJfl lJL;llUlJ t1 \llfllJ tJ 

.I ,.1 " "1 A.... .. 'j/ ... d "'"A.. "gl'ti'fl1lt 1J'YIlf11lJ1UflWfl'llm1;lllJlJ fllJfll'HflltlJfl11JflWfl llJfllCJfflfl1;llUlJflfllff'U llJfllflfltl'll111l1f1 

"'" d'" ",,, .." A",: 1 d 1 'j/ ., 4/ .F-U;1Ulfl flflfl'V4'.i -3 'V411'l11 \119l1UlJl'V4 fl'YIlf11lJ1'tffl;l1'W 1..1 fl'YI11J1J '.ifll;1 11..1 lJ'Ofllff'U1l -3;1 'J 11l'V4'UlJ 'J lJ1W 
d '" ••1'" 'j/ ...... At ...... '" ,

llJfU1:Iflfl'll11lJ1flfl111Jfl91 ('U1U11fl,2554) 1'tft) S. agalactiae UfI:: 

11..1 'U; 1 fl 1 -311 1..1 
01 .., 

(American Association of Bovine Practitioner, 2011) ijfl1'J 

, Aid.,. .I ,.1 '1 d, ''''' A , ''j/'' "" U'V4'.i'.it'Ulfl'llfl-3L'tffl1l1fl fl'YI9lfll'tffl S. agaiactiae 1J\1 fl'YI lJlJl'tffl t1 LU'.it1111-3fll'J 'tfLfI'.iflnflUlJ 

",..l! '.1 '''' ..l!.... '" '" ... t .1 .. '"01fl1l1fl9l1't1U -3 -3 lJflfltJ'J flUlJ 'tI1 flQ-3lJfl't1 'D 1 flU lJ fl-3 UU 1J mOl 'YIlfl11lJfftt:l1fl1111J lJ 

1fl L'lfU Ffl'l1U'tItJ 1fl'tlflllJ '1 ri1 UfI::: 
AI "...'! ... I .I • 1 4.cl iI 0 .4 4 A.. t 

11 '.ifll 'tI flllJm 'V41::: fl;ldUU '1 'tI lfllJfll'J 11 'Jtl1fl'J 

ffl't1;'Ufll'.il.nlJ1flurlfl::ri1 (Mike, 2005) 
" .oJ to A 44 0'Q d1 1flUlJ tlff91 UfI:: 

'.i1 '1 1'1f1J 'YimhlJlJ 'Yit:l'J1lJllllJlJ 

'tI1fl 1 'V4 1 -3M11JlJ 'Vhl1flf1flf111 crfl1:lW:: lJ J lU lJ t'hlJ lUlJ 
fJJ Q.I d Q.I 40 Q.I 41 2 flfl1:lWtfl1f11'J'YIfflfll:\l flfl 

(1) 1llUlJOmff'UU'U'UUff;J-3fl1f111 

r 1 2 ""'" d • t • 'I "g ... 'j/UfI::1J1UlJ 1116 llJ'J1lJl'lllllJ 'j lJUHlJ lflfl1UHfl'U1;1 llJlJ• 

http:U;lt:l11l1f1fl1l1fll'ti'fl'.i1
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'II 

(1.1) ArrTlJll0t1111'U'lfUflllJUH A,;'llJll0n111'U'lfUfl-U 

l';lJ iii"'lflfltnl11';i l11vlll'Hfl'U 

" (1.2) l,;'llJll0t1111'U'lfUflllJllJUH lrrllJlltifl111'U'lfUfI-U 

m'Hl';i m'O'rl'Uii ''''tgm!flv 
'JI ... ....K.., 'JI .., ... "f 

(1.3) l;'lllJllflt1111'U'lflJfll';i flH l;'lllJllflt111."f'U'lflJfllJ 'rl'Ufln 

,...I 'JI i) 'JI d 'JI'" '''' ,...I 'JI d di).JI.., =" l11l11lJfll'l'lllfl'O::lulJ '1 
A 0 .JI d I 'I'JI 

'Hlt1 '1 llJl;'lllJll 

(2) 11

d .., oJ 0 , 'JI A _r= .f ...... d... 'I
llJ11lI1flll UCl::11JfllClflfl'Ul1llJ 

"" d111111';ifl;'l';i1'O'ilflVl<lUltJl california mastitis test (CMT) 'HlmlllWlllflliiflfl'Ul1 

" 1lJUllJ11 

1 ...I....K...... ...I 0 1'JI'" 1 'JI ..,
flYI;'Ifl1'lfflU'UflYll';itl S. agalactiae YlVl1 'H1flfl 'ifll;'11lJllflfl!I1'U 

t ..", r aA t 44 ... 1 Q AQ,I Q 

lJ lJ 'O::U 11 fI fl 1fl1'i fI fl l;'11lJ 11 'U 111 lJ llJ 11 YI 'U 'U fl fl flll llJ lJ 11 11 UCl:: {l fl1:l W:: HfI '01 flu flf'l 1 'lffl 

...I 0 , 'JI'" 1 'JI ... i) 'JI t _r= .f 'JI d 1 'I 1 ...I ...S. agalactiae YlYIl l1lflfl ';ifll;'lllJllflflll1'U flllJ fllJllYlUfllnl'i 
t - r= .f .. 'JI 1 .., , .. 'JI .f ''1 .... 1'ifllJlJ '0::11111 1';i fI;'In'Ol1fl'Uu'ill UU'Ufl'll'lffl lfl flVnlHT llJfI'I'Un ,lJll 

... , 'JI_ "" 1 ... II' ... d ..It I "'ftr= .fl1';ifl 'lf1lilJ'U somatic cell counts (SCC) C)f'l'O::'rl'U1111u'illlWl'lffl 

11lflfl';)' 400,000 lC)fCln/1JClilil;'l';i occasional counts 'iI::iimlllW\1'1a'l 700,000 
0' 4 QQ,'" • 

lC)fClCl!UClClCl;'l'i 11';ifllllflfl11 (Mike, 2005) 

fln1fl1:l1 h 1lJ 1fllJll 111lJll lfl 
I 'I ' ... .f ... d..lt d t ...... _, ...... 

l'rln::111l119J n1lJ l'H tylflfl'Olfll'lfflU'UflYll';i tJ C)f ll'U1fl UCl::umllCl'U Vlu{J'lf1lJ:: 
, -Cl d 0; A dd • Q,I Q,I' d d .... 1 Q Q

UR Cl:: 'lflJ fI flnl11 U fI Yll Cl lVl'lfflU'U flYll ';i V flUR fl;'lH fllJ fI '1lJ lJ '0 UI11 fffl1:l1u'i:: nYlli fllVt'Ufl'l V1 
_,...... I A i).JI<lIY. ,'J1 .......f...... 1 I .f ... d 

u{J'lf1lJ::;'IH '1 LVt fl '0:: If] !'1HJl lJn1lJl'lfflU'UflYll'iV 

s. agalactiae 'O::1fl1:l11flvl.ftVl1VtlJUC}fClillJ 

1lJllJU';i 'I Vt'UmVtl::nl';i lUgtllJUU{l'ld'fl1:lW::JllJll llJU'U1111gmfflv 111lJ 

" 1fI hhl11f1 '1fllfl1'i '1htJl tlfl1:l W ::L,$lJ-U 1<Iv1 'lJ 2u'U 6'1 'Ul'tlYlfl H '1 l,$lJ 

f1iiflflC)flLllCl 200 (cloxagell 200), l'OlJYI;1VlJ (gentreyen), UflllillflUTIfi (ampiofax), lCl 

(leoyellow), fl1lJl,j'VCHlJ (kanamycin) (erythromycin) 1-2 
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:II '" c:j iJ jI "" • jI:'1 'JJ "" '1 .'1 I 'JI I1lJ'Wnm 2-3 1'W fl tfif-fcWI LUJ flUff\9l-ltllfllllJ1t1111Jtl1t1 1'11''W 
d'l i.I;' ,,'JI I 

• 
Sol 1 GI A' 4 Q,I dQJ QJ 

C)11J 1'IJtltll111111ltl L\l110'IJ m'Yi'IJ"fl'hlW::t'l1'W'W\I::91tl-llfl'hll fltI L'lHJllJ{j'l11'W:; 1110C)1" ...hiAfi 

"" .4"" f 'I 4::\ fP.ell'"dl Got QJ1'\11fl"11l 111tl1'\111ff'Wli:IOfl111Jfl'IJflll L11'Wllfl"O tll"flfll10mff'IJ OOflC)1 91C)1'W 

r lU1I ri -3 fI'\I tl-31 tI U":;'rIfiffO'IJ 

A , d f d '1 " " ,:-tt1n:ff'rlti fll'Yi'\l tl-301\lll'11tlU'Wfltl'W flll L11 tloflC)1191C)1Ufltl'Wl flU 1J'il::'II'1t1 111911'W 1JtI"Otl'Wl'W 1I 

1""""'1 " '1" I 1jI "" jI iJ 'JI- '"I •00fl1Jl1111f11li:1::fll'l 11t1lflOl91 flffl91tlltltlflUflUlI fl'rltl-3Ufltll'il'Yll 11lflflflllH'rI-3\lfl ttl 1tilfl'hll 

",,:,. "" '" jI "01fI tlfll1 ff09lUl 1'\1 1191 1 U 1I'W'W flO'W ff091 till'\I119l1U 1J111'W 1J'il:; 91 tl-3ff::tIlfi Ii":: 1111-l 'YIlfl111J ff:: til fI 

1J10d... 1 " ff ." ill'111'W1J 91miA'Yil::l1t191911t1UO"fltleJtl" 70% U,,::;U9I,,::19l1fl11 'I1ffl"fl'W"::'II''W LlIfl11.. 
't11Ulf1U lI'ilU"l'91 l'Yi1 l::'il:: hf lrtOffOfltl1 

LMtIlm:: 'il1t100fl 1 ri1'W flll r 1'W 1J t1mff'IJU'IJ 'IJ hi 
Uff9l-3t1lflll 8-10 l,h 'tItl-3U'IJ'lJUff9l-3Olflll d'1 

, fI , ft.1 " , • • .... " • r= c:j... 'I fI'Yi'IJ11'W1'W1Jflltl Un111J U"::lJl1J1Wlll9lm09l'\l11fllfl L'W'\.J1'W1I 

" • ,l '1 ... "...,l d d d!i'l\1 'il::910-3'Y1lfll19l11'il1111'll'0'illflU1J flfJfl '1 911 U"::fJflL9I111Jtl'Yi'IJl'll'OH 'lJfl'rll1 tI'rIllJ'W ff1111 fJ'\I 0-3 

ca IJI Q! "Q,f QI .4 .l l' '1 ......hfl1911'W1I0flLff'IJ 910-31fl'hl1'r1U'rI l'Yitl"91fll1U't'tlm::'il1t1'\1Ml'll'tltltlfl 11\11111 fl9l10'W'l 

2.3.6.3 

11 fl91 91,4011 'lJflilLl Uff'911tll91fl tlflftff' 'W11 "1 OflllA, "'"CIo .... 1 r.. ...1 r d 0 Q r GI d Q • d 
FUl9llJ"1'Wl'il91 lm::lJ"1'Wllfl1J'il1'W1'W1Jlfl tIl'illfl9lC)11 1110lfl9l'\l'W 'W'lJll1W'rI 

dl .... ft.I" .:, d ,.f1Jlfltl1J lfl (biosecurity system) 'Yi'lJl'll'Off 

" hfl1'WtI"lU" fltl S. agalactiae ua:: S. iniae 
J. "1 fI • ..QI1fl1::'lJ1f1ff9l11::m11-3t11::1'r1fl (World Organization for Animal Health 1110 

Office International des Epizooties, OlE) S. iniae 

(zoonosis) fllll::'IJlfl'\l0-3140 hfl1'WtI"1't't'IJhlt'WtI"lfJfl'\l'Wlfl U(;l::;01'illnfl'lllflltlU'IJ'lJflll 

1J ,,-3 fll 1 fflfll1 1 fl111l11 'W1UU'W L'W flll 1 

\1-3 

1111J1::ff1J 1'tf'W m1J1WUtl1J l1Jlljt.J U '91191\1-3 '11LMtI"11nfl 

t.JfI ri -3 fI"m 'IJ'IJtJ llfl'\ltl Hfllt.JtI" 11n91 \I 1flfll' n'W 

.1 _'I ... _I dd ,l "'''' J.!i'l ... "'" J' ""IlJenlJ1U 111 tllJal911U'rI1J ffll11fJ 'il1flL'II'tlU'lJfl 'rI 11 UUllJ'W tl11111 111 'rIl-3'IJlflUfI,,'IJ' l1W 

'1 2553) fJWff1J'lJ9i'lJl-3 

.1 ,l .11.... '1"""'" ,l 1 1"ddlJ1:: 'll'OU'IJ fl'rll'Wff19l1lJ 91flOflflffffl1Jlltlfltl 91! '110 'W '::'lJ1I fI (systemic 

infection) t'tfU 
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"" d... <I , q v,l "" "" .11(I) (surface antigens) 'lf1t1ll11'lftlU'UflVll'J 'JlJ 9'1 

fl a1 'lhtl'llfliltl:Jt11'J (J.. fI'Vi1 a1mnflm'W 1CU1l1111CU 1CUlllIJB :J'll1l1 'lf1tJi..r 

1'W ua:: VI HJ1l11ftB:J (septicemia) 1 

L{ln'1IlUIIJB:J'lla1 iIl'U rl'11l Ull::ff1lB:J 
v ... ...., A """" .11 ., "I v(2) t11'Jff'il:Jff1'l''t'fl:l ff1H'fl:l'HaflllJtHL'lfVU'UtlVll'J lfllLnI 

il111aCi'W (streptolysin) mJ:JBBflhr 2 'lfUfl fiB streptolysin S 
... "" ":o,v"" ., <Ie:! "'" d <Istreptolysin 0 ff1 'l'l'nJVI:J ffB:J'lf'Ufl 'U 'Yll 'H V :JVlff1l\!'J W 'U'U blood 

.. 'v...., 4 A ...<Ie:! d. agar 1fltl streptolysin S Vl1 blood agar 

(surface hemolysis) ff1'U streptolysin 0 'Vi1

blood agar (deep hemolysis) 
, <I A Ja, e:! :. <Ie:! "'" ., ... , 

ua::I'UVWVVVl:J'J1fll'J1 'l'111V1:Jlcuaal11flLaVflIlJ11 fl'U ua:;'H1 
... "I <I ,,<ld.... A ...... .11 ... 

(3) lCU1l IV'U fltlVtlflff· , I '1 , " v".... ,1 JJ d '" v 0'"ff1'U 'Htl/ff11l1HllJVlJ 1ILaflallJ'U1fl 'Htl/ L'lf'W flB'U l-n'U';i'U (fibrin) l'UVU'H:JlfllJ1'n'U llJ'Ufl'U Vl1 '11 
I I VI.l 1 A Ja ," 1 , ""d ....l'lfV '1I1JVUHfI1lJlfl:J1lJ fll.ll\1'Vn:: 

4 4 Q,f 4 4: Q,I I 

'U'l'I1Wfl111'U:J 'H'JVllJV1JIIJV:JV1lJ1:::fl1:J '1 
.1 d....l ... ... .11 ., '" , .1tllt11'J lJa1Vlflfli 'lfVU'UtlVlL';i lJffLfl'J lJ fltlVfltlff 11 fI'n 'U tllt11';j 'U lJa11lJ'U1fl 

i'HtY1Ilflfl'1l 300 fli'1I 21t1u'U'U fiv 

(1) 1,jijiitlVl1:J \Ttl/LfflJ 

t11'l'VI'l' :JiIl1 fiv fl1lt1'W 

fl';jt\lflfl1;'W 111 Vtll\lijlftVflVVfI'Ul nw-aflfl1 ijlftVflfl':J'Ul nw1 'U uN'U Ufl L111vfI N1'H 'll'

U ll::: 'J V'U1Vl1l';i itfllIW:::tllflU flllJ' 'U fiV ijllJ V fill ru::' ff 11 ilfl 'Hl v'll 'U 1ft Vfl 

iIl'UIIJVltl rl'11lIlJVltl' 'HtY 
.'1 A '" .1 d .... A .l '" '" , ...(2) f)1t11'l'lJ1lJU'U'Ul'HIH lJ 'Ua ';i nw 

Q r .et4 QI ".,r , ... 1 Q 0 4 ... 1 ·0 4: ,.1 · fl1'U 1 1Iffll1fl1l1lJ1I1IJ'U 'UlJa1'U afl1 11'l'VCUfla:J 'UlJa1'U aUfl:J tll\l'n'U';if)lJ ';j flllllJ'U VfI ''If'U •. 
"" 4 v 1"'" "'" v, I11'UV:J'U'H1Wtlflfl'HH 'H'l'B fltlH ua:::';if)lJ ';jtlflllJ 'U 1'1f'U 

'-ntll'W t11';i6f1tff'UlIJt:mafl,r1l111'\I 'lla1n'Utll'H1Hlflll:J 'Vi1,,r'l':::lJ:;na1• v 

fflll'nCU1fl 1,jff1l\!';iW ffU-Ia ,,rldfl'lla1iJa (,h'll'm1'U 

ua:::nfl hfl''Ut1a1ullUfln!'U 'ntl';h ';0 
lrlflU'n'h:::'U1fl,i1Uill1t1a1 \l:::'Vi,' tfill'U rl'11l uat 'U 
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.cQ 4 I cu I QI tI 0 

S. agalactiae 'I1{11tJff1fJ'YfUl ffllJl'Hlfl1 

11'fl iA\uU{1l'n{1 17'fl streptococcosis (U1Hl 11{1::: 
.Q d d iilt'l ... 'I",: t'flW:::, 2548) tUU{11li77lJ'tI1'fl U{1:::U{11 

1 Ul'tl'flJ J1f116fJ U{1:::J 1'Yf 1::: 1fJ 

lUU7:::1fIfliflm4vulJ'flfiilfJ S. agalactiae "{1:U"l 
... .I!.,. 'I 'I iI ... '" "J., 'I" ...' II. 
U{1 ,,{1:::fl1fl t'fl (n7'flU lJ'U 2552) 

fJ S. agalactiae 1

U7:::1flfl1J1!{11tUfJ (Abuseliana et al., 2011) hflfflPlnl1'flfl6'flfiff'UU{11-n{1f1H 

(2553) 

JI.cl dOlI' .1' QQ 

(rapid staining test) ,{1'Yff.llli1f1fJ1 (histopathological 

method) n,{1;11f1f.11 (microbiological method) 11t1:::n polymerase chain reaction (peR) 
'" _ "Jt... ... 1 'I , I ,'I d... II. 1 l' 4I 4 4, I U{1tfJUfJU 7fl tUlJ{11lJ1fJ 'flU 'H7676fJ 

hfl (carrier fish) hfl l'hl11'f117fl11JfJlJ

fl11lJ Ut:U1fffJ' U f117 Hiifl 11{1:; flU U'Yf1 f1 7::: 1m 11 1n f1 17 riu U'fl 7 1n ij 

U7tfffln f117 lii6f1 , rnf117 riu \1'fl7 hflffl'fl '!iu1'flfl6flflffJU nlJ1P1QU7:::ff H 
l,sU hflff1lJ1'!itlriU\1'fll hfl

17 1"jfl rn,{1;11f1V1 

'H7f)n peR peR 

4 , iI _ I ... "" ') ... t ... II. .,. .,. •  
fl6 f117 'tItl1lJ{I'tI1Ut l'tlU ampicillin, penicillin G,  

erythromycin, oxytetracycline, nalidixic acid, oxolinic acid, sulpharnethoxazol, chloramphenical 

11{1t nitrofurans l,sU 
4 'Iii') _I':! d "'Iii'" II. JI. """".Q II.llJ'U11{11U1U 'H76 t'tl tUlJ7lJ1WfllJ1f1 6Hlfl1 

01' • 4 tI .d , ... 101 .::l at Q,I cf4 1ft" 0 , 'jI 1 51 ... 1Aq<V 

fI1 'Hf11'!i t'tlV1lJ{I'tI1Ut 
'I 21'1 .Of ... A .,.... .1 "" 1iI d 'il 4IU f117 "tI !'tIlJty'H1f11'!i lJflfll7 tJ'tI tJ {1 llJUU1 Qf1fl1lJ f.)lJ 'H7 VQ f1 

1f1lJf11l1-N1U6Ulflfl 
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lHl::; H't'h'I1'U1imHnm1 tHn'UTI 1'Ufln 

'" A ,. 1 1 'I I '" 1'" .1 ",q "'" '" "'... d'':'' 1 d'fl1'UfJlI1 lflflfll'1i'e s. agalacliae 'UlJr;,l fit! 'li't!llJ{J'Ii'1'U: mfl'U 1I'U 

d "'''' '" 4 '" '" 1 '" A ,. 1 ... 4(2552) If);lfll'li'e S. agalacliae 'UlJr;,l'Ur;, 

'" 1 1'" .1"'''' .<If A A. 1'" '" , " '" ...Ilflll1 fltI 'li'tIllJ{J'Ii'1'U:'U'U Vl1 'HflUlflll1 11 flHr;,lV11Vlfl1':i 

1'il1l1 1 1 ':ifllYi 11 
.r ... '" 1 ' .J 'I '" ='1 ",..l! ...", .1I\1' 'U ur;,::; r;, flfl11111 fln lflfl 1fl ':i::; 'U 1m::; 'H 1Hfl1':i lvn::; 1 r;, tJ LflllJ'U etlHfI C)I 'U 

l'H111: fflln'U2UU'U'U01':i 1U'U'U1iIltl'Ul 1 'U fln1iIltl'U 12UUtl 'U ua::; 

TI0111 'il::; ff1111':i lnfl1 ':i fl'

.: .1 'I'" "" '" '" A 1 a '" I A .1 ......Lfl 011 lf11 tl1I1flC)l'U \llfl1'1i'fl S. agalactiae VI 

A '" '" '" , '" -.1 A1':ifl 1fltll1t1fll'li'e\llflfl1tJ1::; fI'U 11111 fI 

'''' co '" ='1 ':"1 Abrain heart infusion agar (BHlA) 'UlIVlfJW'H.fJlI 30 llJ'Unm 24 'li'1 Un1Uflfll"lSe 

1M'1J1 lJ'Vli trflllaumll Ur;,::;fll1\lffetlfJWffll'U1iVlH<U11flij (biochemical test) 

n111\l2U API 20 Strep (Biomerieux) s. agalactiae 1'Uel'H11 Brain 

Heart lnfusion Broth (BHIB) m1l1f11 500 ml 30 24 
:: 0 A '" "" ... , '" .II' 2 .: .... 2 A ""... ilflU'U 'U 11'li'flU 'UflVll ':i tlVI fllIllJU 'CIHel'H 11 U r;,: lJ'U'CIH \91:fl e'U 1 'li'etltlflVlll tlt'I 1t1 

J1lflHfl 0.85% 2,500 ':ie'U/'U1;; 1fl'Ua::; l5 'U1;; 3 ':ie'll 

... ... 1 1"''''' '" '" " I... 4' A...... '". I'"1'Uffnr;,:r;,ltJUtlflVll1tl fltllJ':itl 'HlIfl111l1'\l1l'\l'UlJ'flVlltJLVl1fl'U 1% 1l1eCI.I11'li'flU'UflVl11fl Ur;,1 

4 24 
... "" ... ,  '" 0 ,. I ,... "" ... ='1ffl1r;,:::r;,ltJU'UflVll1tlVl BHI agar 'U1 lJ'UlIVlfJW'HlJlI 30 llJ'Unal 

0"'1 " ... A .1'" ""24 "IS1 'H1fl "'... 

ffl1a:a1t1Utlfl;;il fl 1 tI1'Uffl':ia:r;,ltlUl :::1I1W 109 lC)1r;,a/ijr;,i;ihn 1f1fl 

O111'flfll optical density (OD) nlln'U 0.15 560 'U 11'U lllfil ff11r;,::;mfl 

lJ'U1 101 (2550) 'ifilfl 
I .I .1' '" A  ... '1 1 ... A ... "' ... 4 ... , '" S. agalactiae Vlflfl lfl 'UUr;,l'Ur;, l'li'eUtlflVll1tl'!i''Ufle'U '1 VlUtifl fI 

, .: .1"; I ... A 'I" '" A S. agalactiae Lfl flfl !'I1e Bacillus licheniformis .  
"'. ""...  ... '1.1 01...... 1 ., '" 11r;,: B. subtilis 111e'U1U'UflVll1tl B. licheniformis 1'Hff B-1 LlJVlflfffltllJ1:::ffVllifl1l1 'Ufl1':itl'UtH 

A 1"" 1 ' A ""...... I... "'" 5 6l'!i'e S. agalactiae fI1tJ flflfl1lU'Ii'l'1i'flUtlflVlll 10 , 10 
7 I Q,I,l Il:Id .d"" 6  QI

Ur;,::; 10  CFUlml ':i111fl'Ul'1i'eutlflVlllti S. agalactiae Vlfl11111'IJ1I'IJ'U 10 CFU/ml 'U1'U 14 1'U 
I A.cIa QI t " JI  .dQ,I

l1t1111'li'eU'UflVll':itl B. lichenijormis ':i'Hff B-1 3 fl11111'IJ1I'\I'U ff111Uflr;,flflfl':ilfl1':ifl1t1ff::;ffllVi 
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, 
14 1'U 15.33 ± 2.93, 13.67 ± 2.62 Ull:: 8.33 ± 2.77% ..;",,,,,.1 01"'01  o!/
fl11.JfJ1J'YI  1J ffl'lfV B. Iicheniformis n1ff B-1 61.67 ± 2.58 

.1 01 01 
llJV'l' 

,"..; 01 "" 3 6 9 OOIA "1110 , 10 Ull:: 10 CFU/ml 'l'fl 

... .I l' ", "..; "" 9 ' .1 ''';'1'01 01'" ..;s. agalactiae 10 CFU/ml ....1.J11lJmn"l1J'YI 9'l'l'1.J1flCJf'U'YI 

"" 9 , t d.cl ... 1 '" I QIfl111Jl'\.l1J'\.I'U 10 

, .I  .1 ''';'1'01 01...... 1 " " ...antibody s. agalactiae '1'l'1.J1flCJf'U1JU'U1 Ull::1J 

1 (P<O.Ol) 

.1'1" 01'" ..;....r , "". 01 1  ..; ....1 ,ffllJ 9'l111flCJf'U'YIlmtl1J'\.I'Uff11J1HI 'l'fl streptococcosis s. agalactiae 'U ... ',1' A, "01'" , 1 ..." '''..; "" 9tJll1'UllVtlH 9'lNll l1JV  'I11flCJf'UUntJll1 10 CFU/ml 

01'" 1. 1 o!/, " ......lJlln Ull::mu:: (2554) 'lfU1.Jfl'YIl'l'tlffQll 
I QI t A .cId' 1 4 ,.1 ...Bacillus spp. 'l'fl flV A. hydrophila Ull:: S. agalactiae 'UlJll1'Ull 

" ......  01 01," ,1 'lfU1.Jfl'YIl'l'tI Bacillus spp. 3 ff1t1 .... 'Ul B. Iicheniformis. B. pumilus Ull:: B. subtilis 

'  ..., ... t  .I ......' 1 ,.1'l'fl (A. hydrophila ABRCA1 Ull:: S. agalactiae ABRCSl) 'UlJll1'Ull 
...... , !' 01 t ...... 1 ..I1 cross streak method ....1.J11 B. Iicheniformis 

, .I  ... 
A.  hydrophila ABRCA1 ff1'Ul'lfV B. Iicheniformis, B. pumilus Ull:: B. subtilis 

1 1 ... .I ,..;..," " " 01 ... fl s. agalactiae ABRCS1 'UVl'l11'l'l'I1ll1 
s  .I , , .I t...... ..-..; ... ,

10 CFU/ml 'I1l'11'U11l'lfV Bacillus spp. 3 'Um'l' 

l'l'fl

2.4 Aeromonas hydrophila 

_I .....  l' A ...... 
2.4.1IJ1::1Vlm1rlU.... Aeromonas hydrophila 

.1/, ,.I ...... ..;0''' ... 1A. hydrophila 'Un"l1Jl'lfVU1.Jfl'YIl'l'tI'YI'YI1 '.ifl motile aeromonas 

Ull::hflniim'l' uwlm:: 'I1qi ....1.J,
, ,, ... 1  014 ... A , " , r,.1,  01 

'UlJll1 '1 l'lf'U Ull:: 

QI tI..  I 'Q,I t "" A I Q,I

l'lf'U 11 fl11t1 

11J U '11 V nf'U 1'5 fl lii 1 m4V U 1.J flli II tI A. hydrophila ; ii V..fV n'U 'I1ll1 tI 

http:l'fl'l'::1.J1
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L,fU lHI'\I1UfH (red leg) lun'U 
,I I cf ,.:o;t.d ., 4 J." 1 1 t r.J ... QA. hydrophila UU1'ilfl'YI1 1.1 f1[Jlu'V'll: 

l,fU 11 1 1 

<II , .,. ,.l 1jq '" ".: '1.1 'J' "''' 0 .l kl'lfU m mw 11J" 1n UfI::fffl1fjJ1Vi1mWl 

nmfi"1HI1 'il:: !'ill f1! Umlf l''lJ fl.:j 

(Daskalove, 2006) 

d .c:I.c:I IIC!:II I d I JI 
1i1UU'UfI'YI1';ifJ'lfUflUmlJfI'U (short rod) '\IUlflfl11lJn1H.. 

t1':lJ1W 0.7-0.8 '\IUlflTl11lJfJ11t1'.i:1JlW 1.5 5 n) 

.cl S! Q • t 
1Vi 1tY'IJ1"fJ 11'YI1'IJU 

... 1 1 .......r. ':.l 1 • 1 ,.,. 1.1' ... TI fWff1U lff1!lJl 'HnfllJ Wl 

ilfJ'U flHnflH ff'\l11'IJ1f1 ., (ftlVt 
... ... , - '1 ':,l ':",1.1 dI 1" .... ..." ' 'YI 5 '\I) l'il'.if1! "iii l1J'IJ chemoorganotroph 

mlf1'.i facultative anaerobes 

1m:; hJ)jflflnOH!'il'IJ l'illflJ tlff1'.i tr
25-30 5.5-9.0 lu 

.. .l .,. .., 1 1 ... 2 .,. .,. 1.1' d '1 0 1:Itffftl1:;tI llfln1:lW:; TI Ufll t1 (enteric gram 

negative rod) lm:;lfi" (hemolysis zone) '\IU1"1lftY'umlf1'flfflllnfl" 

A. hydrophi/a . ., 
(differential media) .. 

A. hydrophila 

ufI::iilVim!u'Wflm'ilfim 't11u 'fj';j';jlJ'lflA 1uJ

UfI:;Jl1fffJ normal microbial flora lflfl opportunistic pathogen 1Uff911J1 
Gf fl4 d A I. r JI.cl.cl , • 

., l'lfU n'U 1f11 UfI::fI:;'W1'UU111JUflU U'UTI'YIl'IfJ A, hydrophila UU 

flncifJTlHU (tetracycline) (aminoglycoside) lii1f1 (cefamandole) 

l'ilUfl1'lJOHU (gentamicin) 1f1'.i1lJhVillJ (trimethoprim) (sulfamethoxazole) 
....IQ .,l ,Q,4 .Q -.Q Q 

'.i lJInUTI flfl (chloramphenicol) UfliiI flfJ lL ViUC)1f1f1U (penicillin) UfllJ'WC)1f1 flU (ampicillin) 

(cephalothin) ufI::m!1'UilOHflHU (carbenicillin) 

http:JI.cl.cl
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.,.n ..; A ......,.... 1_'# A ....t • A ,.iI'lfJlIl ",t1fJOl'&'IfJ&'ItJ'lOUHa nutJo fI'U fI ua:&atJt1 1I1 l'I&'ItJ'U'l'qYlI ua:'lUUm'ltJ,,'lfJ 

(0) ('I) 

fI _. • .., • 
(n) &.aau'UftYl&lfJ A.lrydrophila tOO &1I1 

... 11'" .....: A("II) aOll"': fI A. Itydroplrila 

(n) ("II) 

1I1..ni 6 A. JrydropiriJa 
.. ...... 1"1. ...(0) &.aaU'UfllI&'O A. hydrophila (SEM) 

(Microbe Wiki, 20 It) 

(") &ftau'Uftiinn A. JrydropJrila (TEM) 

(Sciencephotolibrary.201l) 
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Kingdom Bacteria 

Phylum Proteobacteria 

Class Gammaproteobacteria 

Order Aeromonadales 

Family Aeromonadaceae 

Genus Aeromonas 

Species A. hydrophila 

Binomial name: Aeromonas hydrophila (Chester, 1901), Stanier, 1943 

Species: Aeromonas hydrophila subsp. dec%rationis Aeromonas hydro phi/a subsp.dhakensis 

Aeromonas hydrophila subsp. hydrophila 

Synonyms:BacilJus hydrophilus fuscus Sanarelli 1871 

Bacillus hydrophiJus Chester 1901 

Proteus hydrophilus (Chester 1901) Bergey et al. 1923 

Bacterium hydrophilum (Chester 1901) Weldin and Levine 1923 

Pseudomonas hydrophila (Chester 1901) Breed et al. 1948 {Wikipedia, 2011) 

... .A 
2.4.4 n11fl1lilllft11::'U'lftl Aeromollus spp. 

" 
... "" 2"'" ""Jt. "" "" ,..;.:' , ....di.di A 2'Jf11Yl fn lU1::fll' f1nlll'fl1V11iYll.:Jfl1hJ1JnU1YlVl UYlU "::'lJOna1111Va::: lOtJi'lfHfll' ffnll11'JfO'fl1V 

1u1ftaUOaUOUf1tJOfl (monoclonal antibody) AO antibody 
" ..... " 0 "" " ... .di 11JUlf1&CIHta'YUI1U1Jl B-cells lllJlafUAV1 b'H'ln 1JlafJl1'lJO.:J antibody 

" " mchijiju1J,mmliouou'lmh::fll' yj" Ylll'lJ O.:J antigen ua:: lUt'flU 
" 'JfUA'lJO.:JU1VffU (light chain) Ua::U1VVl1 (heavy chain) 1uifll1\!iiu (immunoglobulin) 

antibody 'lfU'flJu ldonlfl antigen 

iJfi1YlllilU1U1Jln 1'flV 1 'lJO.:J B-cells 

B-1ymphocytes .. hmfll' H antibody 'H 111V'JfU'fl'll::'llu 

UCit1J antibody 11'Yt a::iJ-ni l11J 0 1 U Cit1J vn-h 
0. Q.I 

polyclonal antibody 1 nu 
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11lil2552 monoclonal antibody 
A 'I ... "., 'I ." 0 .,A. hydrophila Ltll1\d'Ul1 monoclonal antibody AH129 

A. hydrophila 'ltl1tl 8 iv dot blot indirect immunoperoxidase 
, .cs I .I da d.d 

assay 'n'U11 monoclonal antibody A. hydrophila 'YI 

" " () • ;: '12 ... A ....fl11lJL'UlJ'Utl 1 x 10 CFU/ml monoclonal antibody mpJtlffllJ1Hl tI 

A. hydrophila 1f1t1in immunohistochemistry 2552) 
I 'i I

2.4.5 

2.4.5.1 nehfl'utlu 
A .... ,JI 1L'JfVU'UfI'YILlti A. hydrophila Hl 

ilv"'h" 1 (cellulitis) 
'I ... .., JI '" · 't .:!I c:I d! '" ... A ......&tlFj1J 1t1L'Ul1111tl t 1 V 

... ;: c:I c:I c:I"; !II :. c:I d • jI I A ,.; • !II"':: ... 
'Jftlfltl 'YItVll '1 
AI "... J. c:I !II,!II J. d !II '" "AI, !II'" QI -'I !II'lflJ L11lJtllJln In {J.:Jlffn11Q"tVllflfl n'UH1LVll 

d d ,Q 0 " '" .Q.., :, _tt ,=Sf .c'! .cI .Q A 
U'U fI VI! 'H1'Jftl fl tl Vl Vl1 L11 t nfl n u m ff'U 'l n 11J VI" t III 'U 1 'W {l" 'U \.lL ff tI'lf1 fI L'If V 

A. hydrophila 

(6 5 '11) 
hfli'Wll,n 2554) 

... :. '" A... ... 't 
fllnfl1:l1tltl tl V Lfl tI 

(Wikipedia, 2011) 24 iI 
... I ""'" ... 1 0' A.... 't... .:!I' OJ' 11 '" ... AI ,!II....lJ1J'l:::191fll',uflfl &1Jff'Ultl fI 

!II t ,!II 0 A 1/).1 '1!11.I'" "'... '!II.'I 4 ... A .....
tl VtI tl fltllL'lfV 11J91'l1\l & tll1 V"1J{j'U91flll V 

A. hydrophila ciprofloxacin {Eme1 et aI., 2007} 

2.4.5.2 n8htl'UUfl1  
A .....  

L'JfVU'UflVltHI A. hydr()phila 

... t A ...... i!ll t if " tl1fltl l1Vl penicillin G, erythromycin 
t • .::I.ci AS jI f 44 .,x t ,Q,Q 41 !II 

gentamycin fl'l1Jmtl{J'lf1tl:VI 
, '" t A ...... I 't 1 , -,.; ... 

17f1 tlUfl: flflVI'i:.1f1f1t1 amoxicillin enrofloxacin (Ziya et aI., 
.:'" I A "4"';: .... 't i ifd! ..ll:: QI ifQI2006) tl 'UflVlI'l U'Jftlfltl ffl1Jl'H:lfltlLf1f1 1 fI tl ff'fl1f1H'UflflHtll ff911 
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A J. <v.'1 I ,,. 'I d.cQ GI1 QI iV J 

'U1 AHI L'Y'U l'Ufl'U 
., • JII 

ntll1flnPl "1 
.1 ... "';?I .1 ill iI ''i ...; "" .., .1 Alfl hemorrhagic septicemia 

;tl'U'th "1 '1.1 
2.4.5.3 fl0hfl'-uunl 

.1'" iI.l "" "" "" .J' Iq , 0 'I iI"'.or ....1 A. hydrophila 'Y'U'fl'U lll'YI1 
I , I • JI 

tlhl'ntlmlnPlfl1111lfl; tlPl (stress) lijtH 'il1flffmViU1Pl""m,U 1.1 U'U fl-nil 

fltl f;lWHfJii 1'lfllrlof;lwHfJiJ 

H; fJiiJ1 1'U fl1'H,h 11.1 i''U i'l 'lit1'U nflll 

"1 l'UJllJ 

• r= i "" A ,. I "" .J' .1 'I .... ' '''' .llJl1l1WUOll 1Il'Utl1I1mfl'U lJ t'tfOff1111lil 

<d 1 ...;"" .l .Ii ...Qhfl motile aeromonas disease ttl'U lfl'YIllff1tH9J1l1f1flllYilfll'tftl A. hydro phi/a 

UVi-lfl'l Z 1 1 H'Lnfll, fl 

ff1flZl'U'YIf, 2553) 

'1 ".1 .....l 1 " ..... 1 • A.I 12.... .lflllfltl lfl (systemIC infection) llJOlJ'CI1 tll'U1'tftl 

\l'UtnPl01flll'U1lJ tmZ'YiltlH1'UHfltlfl;j\l'U hItTllJ1l0 

.1 1 "" '1"';"" .l """" ,2, lfl'YILflfl'il1m'tfOLL'UfI'YIlllJ A. hydrophila tl 

i'lOUH t'li'U lnl 

ifl'Ufl; 'U1J'U'llJ 1 'Utl'CIHJflIl1'U hfld'U'U "1 tlhf 

A , 
llJOf.l1 

t.c:t:'.,Qa.:t." iI " ....Yilff'l'UH'U1 (anterior kidney) (posterior kidney) 
JII ., 

'U'llJ 'f11 1ff 01t11:::mv Yilmi'iofl (hemorrhage) 1Y1lJ 'ilzii 
.... l' 1 ... 1 Q ... ct 4;r d 0 .c:l1Htyfl'lllJflYil (spJeenomegaly) YiI 

...;"" A.J'"" '....... .... 2 ,...;.... .l.J' "" Q "" 
'U 

Yil1lJi'l i'UCHfl'll1'l 1Yi1'U'llJ Yill;'U Yill itl'U "1 Yil1lJi'l 
Q:'I I I 0 Q,I 91" A Q.c::l I 1 ''I .... 1fl'Ufll'UllJ'UUf.I'CIt'U1'll'U1PlYilH "1 Vi'UL'tftlH'U'fI'YILltltT1'U Hty l'U'Ulnw 

http:llJOf.l1
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i1.1 hfl red sore disease 1UUft1 Pike (Esox lucius) Bass hlllUftn:::ihnm7 

17flU1flLlill.:.! (red mouth disease) 1 UUfl1 

Rainbow Trout bacteria septicemia 'lltfw 
-I ... 1 - I .,; "" 1 "" " ", -I .., ......I1 7fl red-pest symptoms Tf1.111lJft1l'1lflill 7fl1.17I1WilI1Ul'IO.:.!lJft11Jfl1JfflltfH 

(dermal hyperemia) llft::: hfl fresh water eel disease 111.11UUft1h,ft 
-4 d d 4:l 'JI Q,I II] • 1 1 .:'1 (petchialhemorrhagic) L'Hft Un:::flO 7fl um7l't'n:::lftu.:.! 

<!l 1 · <!l .9 .I': "" .: <!l ... 1 ""'" Uft11.1fl CJI"I'lfOU flO 'Hlill.:.! llft:::017l'1 

IUV (111J.:.!lu1m!lUlnill, 2554) 

.:, 1- I 1 · 1", !'I ,'''O1m71ilIVl'I1 lJ'\lO.:.! 7fl motile aeromonas U1HOOfl ilIIlJU 4 fl'lll flO 

(1) (acute) 1liu71fl{J 
"..::I 4 d" I:' Q; at.ct. J.,

O1fl1Hl1VU Ofl 'HL'H U 'H 7011 0 1 m7 lVW" 1ft flU Otlll'llUU 01t11::.fl1V tU 111 ftOflfl.:.! (congestion) 
... 0 1.11' _I r. . ""'... ... .", 2.11.1711Wft1 11 ff1UlJft 1tJUU'W1.11111m7 (hemorrhage) Uft:: F-lU.:.!'l,l 'lf0.:.! l'IO.:.! Im::fl11111l

... !'I d 1 <>.1 i ... .., J.'1 (petechial hemorrhage) m77:::1.11il1'\l0" 7fllflfl'\l'U.fl1tJ 'U 1 'H70 2 1'U 

fl111I1fl1 ri" 111flU OdH'H'U 1UU'Ullft::m'J.y\fJW 'H fJij'IJO"J

(2) llft::U01mnnllJ1 (dropsy) i1Uftn::lrI'UllF-lft 

'W 0 ,,(blister) iifl (abscesses) ,,11u'U (exophthalmia) 
.., • !'I ....,; "'" ... ",.1 _I 1"'''' "'" fI" flft 111lJ'UF-lftll1\llflff17 'Wl:I'YIll1Jfl'YU7 tlff7 H'\l U \J }-2 1'1..1 'H ft ".lfll101fl17 

.I ...... <!l<!lt 2.1 .I ... 
(3) O1m7'7 O'j "ll1J1JlIllF-lftftflil '''If'Ufl111111'U0 (chroniculcerous)7:::tJ::U7 

d • 1_14 t '1'.1 <!l 2.1'IJ'U 1f1 1ft fl"Oll 1 • Z'\l tl1t1 'H llft::ftflft" lJil"'lf'Ufln111lU 0 um,h flri11 

itA11it'U 

(4) Uft11liufffl "01m7'IJ0"1 'jfl (latent form) 1liff111nmif U01fl1'j YTUl1tJ'UOfl Uft:: 
, • .I ... '" 12 ... , J. ", d ", • .:I 

.fl1tJ 'U 'U Uft::W01,J'lfO"l'IO" Uft1l'Hft1U 
... " "'" 2, ....1 ... ... '" "t !:II 1A. hydrophilu ff1V'W'Ul'U'U '1 Uft::llJ'Ui"I1'H::'\l0" 7fl 

m'jrJo"fl'Ulm::1fll:l-11 ':ifl motile aeromonas 

(I) 1cHtJfln'U (oxytetracycline) 'H'! Oll'l 07111VCHU (terramycin) Nffll 

01'H17 55 ijftnfl11l/J1'H'l!flUft1 1 fllftfl11Jl1'U 101'U 

(2) 1.rV 1 fl ft 0 1 'j Jj'v t)i U (chloromycetin) N ff 11 0 1 'H 1 7 i. 'U tl 71 L'If U 1 tJ 1 fl 1J 

oxytetracycline 'H'!Oyb711'Uff (furanace) 0.5-1 n11Jl01'H l'j 1 n1ftfl11l 

1O-141'U 
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(3) i ffJ1ci'avhL1Jv'J 1GitU (sulfamerazine) Hff1JVl111'J i Ufl',I':m:f1U 100-200 ijannl1Jl 

,1".1'\101Ja1 1 nlanl1Jtlu 141U 

., .'U iT'll ai!tJ1J ifff1'J Iflij 1Unl'JflTlJfJ1J hflfilnftn'IJ 

tJa1i!a 1';U ,"vf1J1nU ff1UfJ1 

I';U miumi1Jfl11u1au ua::lflfl'J1ci'fJflnU . . 
ai!fJ1J hfliUJ1 'il::,htJa11.. 

,11 ua:: 1 tJ'J 191'1i1 

, U,In:: tv1Hnl'J fll'J i LflijiU nnfl1'UfJ1J 'J::fln I';'W ., . 
ff1'J ff1'J ft ij a 1 ua:: ff 
.4 i ... "" 2 1 _I ....,. """1 ;1"".1 _I ....ItlU 0'] UU1 ff1'J!fl1J'UH'tfUfttln91flfIH UlJm flfl IlJUflU ., 
i!tJ1J1 iUnl'J fl1'UfJ1Jnl'J 'J::'IJ1ft'Uv", hfl ua::nl'Ji'fl'W 1 hfl'Utl ",tJ a 1 . .., 
i!a lUtln1nmtJY:;1U::QflHnfltltlfl1J1 i M'ijnl'J i I';U ua:: 

.... i "_1 "" !'I" II '" _I......' 1I dff11J1'JflHff1Jfl'UVl111'J 11'Ua1flU 1lJUflU tltJH L'Jflfl11Jnl'J 'tftJ1lJ{J'tf1U:: Unl'Jfl1'IJfj1J 
" JI " , 

tJmi!a 'il1fll1a1fJ 0'] iutJ'J::l't'lfl' ::L'YIfl' 11",ihutl"''il1fl 

fJ1tJg:;1U::11 a 1tJ'tfi!flij Hafl'J::'t1 'U i U 't11'" "'u V1J 11fl fltldH1J 1fl fll'J 1 V1 

'UU1ftVl'ilff"'Hai M', nu't11 Vft'J 11"jH 

,nu't11 hfliuflU ",ij:;191tu 

i hfl iUflU tJl1Jg:;1U::'lJH 

'tfi!flff1111'JflrlVhflfifl 0'] iUflU !,;U nitrofurans b11111'JflrltliM'Ififl '" 

iUflU chloramphenicol 

o i "" '"'1 '" 1 '" i '" AI 0 i " ... :11..., " .1.... '"ff111l'Jfl't11 l1H'U'J flflliJU UI1Jfllatlft ua::'t11 11'U1flfl1Jfl1JnU fl UVfl'il1fl'UfHliJU.. .. . 
'l1a (nm 2545) 

:II I t 'iI 

0'] 
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41 "".Q ," ... 1"'". "l!I!'GI "" '" fl1'UfJlJ1 Ut'I:::lJU'U1 'If L'UV'Ulf1" ".:J'U'U 

Ut'l:::*.:Jij;i"Al.:J"l1J11-NumHn'll6;1'U:::l'Ufll1fl1'UfJll 

1

'U 1 vn 1 'rIl Vlfl1Ti 11lJ'lf191 ij 'll,::: lJ 1D'U;i"fl11lJl V V.:J 

"" y. 1 1" 0 ... 1" "" "",... 1 1 "41 1 " lJ'lfl:W'lfl"lJl'J11'Ul'U "V 'If'Ul'U'' 1fl"1Vfll1t'lV.:JfI"t'lV.:J\lfl 'Vi1'lf'U" " 'HlJ1::: V'lf'U 

y "" 1 do' '4 I 0 1""" :'1 " "I" '" 'I d'fIl'Ufll11fl'Ml 1fl fl'il:'iI"'ill\l1V'rIV"",,'U,,Vfl'U lJ 'rIl 'Hlfl"llJ'UVlflt'll.:J'Ul'U l'lffl'U l'U1lJ 'lf'U1t'Ifl CJ 
... :'1 1 'I " ... 'I 'I', ..........Q "" 'H1VllJ'UVlUfI'U unw l'lffl'U l'U'l!'lJ'lf'U l'Hty "l fflJ'U 'Vi1"llJ'Vi1:::n'lf'Utyty"Vl 'HlJllJ(H Vl'illfl'Vi"Jt 

d',,{ Ut'I:::lrlTil'! 'll1.:J 'H;vu'll,fffll'Vi 

:'1 ' l' "'..: <II 'I'" d2 '1 Y ...:''£'' 41 1llJ'Uff1'U 'Hty Ut'l:ffl1fffl"'rIVVlJ1'U l'U1.flff'lffll1lJfla1'UUfI 'YW 
... 1 4 ..JQ ...'1 " 4 d .. Q'II V'U lJfl11lJ'H'CIlfl'H t'lltJ'rI H'rI 1 QI'Vi Vlfll ')f1fll'Vi (lfl'U 1 V'U'rIll1;f 

" <II :. .Q... 'I " , 1 ... 1 "!'I "" " ..: '" 'llfl1W, 2547) 'Vi1 'Ufll1lfl'Ml 1fl C)i.:JIlJ'Ut,JlJiltytyl'lfl1'Ul'U'rI-CT'U'rIV"fl'U 

lJl-Nl'Ul'U 1,s'U fllli-N1'UH! 1'Ufl111fl'Ml fl1l1-Nl 'Ufll:':I'Vin1'Ufl111fl'Ml1Hl 

lW11fl l'Ufll1lfl'M1hfl '<U'imt'U ('l!'U1'1 

l'U 1,/WtJ'll1:::.nff1, 2535) hfl,jflhi'rl'l'Uflt'l 

.:J'IIV.:JfflJ'U 1'Vi1l'Ufll1lfl'Ml11fl UAlfl01'r1tJlfll1 1 

'flfll',fl'Ml "l c;nlflfll,flfl'Ml 'Vi'U'h ''Vi 1 

''rItJ'H 1;J'U mio hfl'ft' 
.. 'I ... lcL Q.<' t Q A Vibrio chlorelae. Vibrio parahaemolyticus, 

"!'I.l'11'" ......... Escherichia coli 1It'I:.: Salmonella typhi C)f.:JllJ'UL'lfOflO 'fl (lJlt'1'U ,t'lff' 
.Q .Q QI " .. JIQ do QI Q 

Ut'l:':flW:':, 2529; 'iI'Vl ff'Ul91lJ1J''11 Ut'l:::flW:::, 2532) 
... :'1 "" ...Pseudomonas aeruginosa (OlW ffl1:::Vl Ut'l:::flW:':, 

<II". 1 ...:. "" .l2528) ffl'fffl"'illfll'411'1:.:t'llfJ Staphylococcus aureus, 
.l ... ... ":!'I 1" I 1 Y ... <II " Streptococcus sp. 11t'l:::P. aeruginosa 11t'I:::l'lfOU'UfI'rIllV'rIllJ'Ut11L'H,!'IIV-3 ('rI'Vi1t'1tJ 

JI JI 

2531) ffl'Hl'U 1u d',,{tIlijfll':i1 1

i.:JU 2-3 Q.:J 1'Ut1:::L"1 

1'Uutl tIlfflJ'U uif11m-J t'I.:J 1'll1'UoU v'll t'I 1 1M' 

ffl':iAl.:J "l LcHUUt'l, 2554) 'th,j"hfl'llt'llLfl'UufI" 'ft'flt'I;) 
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1 . .. 
1 1 i l' 21 1lJ 1• 

..t '11 '''' '11 ..... '" '11 ...
CJ1 flnllfllJ 'l ('VI1H1lJ'lfl1.11lJlflrl, 2554)

OJ • 

fll'l 1 hn '1 lJflnfl11Jfjll hfl U ,i.'llJ fll'lU1 

\I 1fl fll'l 1,ftJlI11h:: 111 nlJ U\I U111ldU 1'Yt ':i 
'" 

'hn.nlJfll'lfl1'Ufjllhfl unzu l\1'l 1J11oit 

Q,.t.:::!lo '01 Q Al ",1 0(chlortetracycline) mutJ (fJfln fl1 
o 0 1 ,.:,. ,'11 ... d, 'JI 

L'Yt'll:: LU'I:::1'l'HU'Yt'l fl1L'Yt'l1::, 2538) Uf;l:::fll'llJ1fJ1'V1::clltJ 1I'l LLCI::: lJtJ1111'l'VI '11 

.:,' Ji , , "" 0''11'1' <V ",..;.,.J 1 ,.'11 ...11 
• t '/I '/I " 

fll'l L-nllmll1flHl1111'lli1oitLntl-1 lJ tJfllj) 1flud'nil11ftn9l1r;fij''U,j'lJ' lJ 

q'VI1iU1 Lm:::tJ1w'Yt'l 2548) 
41 A f 1 "r . .:l QI _I J!I<V 41 ,

11111 1 HW1.1tI-1fll 'l L\I'l qJ'U tJ-1L'I1tJfltJ 'l 1 'Yt1.111 111'l 1.1fiH l11'V1:::f;llU 
.: Q'JI "I ...11I'l lI:::':i:::'UlJfl fl:::nn L'U 111tJ'WUl Phyllanthus debe/is unz Phyllanthus 

QI Q d A .etA t 1 .c: 0- QI jI 0 

urinaria 11111 1'l Otl1.1tI-1fll'l L\llqJ'UtJ-1 Vibrio sp. CJ1-1LiJUL'I1tJU'Ufl'VIL l tlflt! 1 
... 0' ... 

(fl1lfll'l Uf;lZflWt, 2548; 11tl1'Yt':i Uf;l::flWZ, 2539) 

fln 1 ''W'l fll'l rH\l1fl111.1lJ' 'Yt'l 
_I ... ....!!I .t.., .., 1 _I.... ... ,

l1nltllJ'l::fll'l fltJ l1f1W 1111'U\I':i, 2553) 

(1) 111.1U ''W':i LfltJ1.1'lfl'lfU 0111' 'l 'l 1l'l11;i v'lI\Jfl , ,fLtJ -1 'lI 'l::11 

• , '11' 0' '11 ..t , '11fl1 'I1\11t1'Yl1 

(2) l11,/U ''Yt'lU1lJ hflLlJfllJ 

"11J1LtiUL1nllJ1U 

(3) l11,/U 1'Wll1 hfl Uf;lZ 

hflllJfllJ UnZl'Y19l19i1-1 "1 1rr 

'" (4) 111.1lJ1'W':i11 f;llt1'1fU 1,fi''UflllUlJUlJ'Yl1-11'1f1flTd1 ijfl 1111111111':i 01Uflll U'UU-1flll 
Q Q Q; I I .q4 , '" 

"1 (antimicrobial activity) L'lfU U'UfI'YlL'ltll'1fV'll LH'!:;; 1'l11 

(5) 111.1lJ iAi''Ufll':i UUUlJ'YlH1'1f1fln11ijfl111J 1111J1'l 0 

'" ..It • • '" AI ,:JIVl1'lZ (antioxidant activity) 
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..c::t. iI QI • 

(immuno-stimulatlOn) 

... "I .... ::, ... Ji, ,,2.7 'W1'UN'lfUVI !1f1 .. v 

ihHI'U'\.J ij fll nhffll 'U hnmntJ'IfU 11 n11flll fffl1:n fll111 ff 111 1HI1 '\.J fll ':i fll 'U fill h fI 

L 1':ifl hn 
I ,.. , " I • 

flijflll 1'\.J 11lfl i nj'U 1 'UflU ffld'\.J i'W':iflLnrn'lf
<C\ QI .: <c\" d .. I c:., 1 d Q,I .c:iI Q,I 

20 flfJ 'Ul'Ufl HH 'Ull'\.J'lf'\.J 

"" " \1fl111'U Ul'\.J1J':il'lfffM 'Wlfl;iWlqf ff'llL;ifJl'Hl1'\.J fl'UVill ';1 fll'U'W\1 

WI"".cI 1 t I r("QItm 

1m ,:jfll':i i'mr'ti'U 1m ':i lfl'W':i ':i ':i i' ':i 1<1 fffJllJ'U':i lJ 
.cO .cO '" ':il'lfQlll':i (t!'\.J'YI':i ff 2554) 

2.7.1 'Utl1::'-rtVl 

Tinospora crispa (Linn.) Miers ex Hook.f. & Thomson 

B'\.J iAUn LmM1Al'\.J Lfllfl1'U1SfJ 
4!t 

(mflL'H 'U fJ) 111 ('H 'U fJ,:jfl1fJ) 

... .. "J. ... " 11\".-1 1 .cO ItlJfJ'U 'HqjLlJ'\.J 

ij':iff'Ull 'UfJ'Ul'Uilf.l1J 

UH'\.J 1 'Uil fJ'U ffL;ifJl n'1'U 1 'Uf.I11 8-10 LCJf'U 1 'U 
.:s. .c:::I .4.:s. d ... 1 .:s..4 I" 

llJ'YI':i 

ff':i':i'WtlW lfJ'lf.u L'lf'U ':ilfl l'U 5 
, ,, 4!t ... '" .:, .., '" " '" 11)" '" " 1" " ':ilfl 'lfUfl L'Um'\.JfJ Ufl L'U'W1:I (lfJ'\.J'W1:I 'lfUfl u 

".-1 1'" " 4!t '" "" 1 t" "'I ,,'" ";.'1 '" Ufl L'UL'WfJ umfJ'\.J 'Um::'HlfJ'Ul 

l'U utfl'lf utfl'lfv.1:I utfl'lfmK utfl'lfimi''\.J 'Il'U'Wf.I11j 

lfl1:l1 hflfbwu" 

'" .:, 1 .., I "'1" 1 " L'WL':il:: Ufl 'UffllfJ,:j CJJl'Wf.I11i 'U'YIfJ,:j 'U'H . .. 
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... "" 1 Q.I " "'.4 c:,lJflflfl UOltlU U lfl1l1 ,nutJl'H11U ClPlfl11lJ10U Uflfl'WOll tClOPlCllJ UCl:::Uf1 L\I'iltJCl'U• 
dd rI I •• • 

Cl'11LfllJ lJCl'll'W1flUflClmClOVPI'HCllV'II'UfI ''lfU plcroretme, berbenne UOfl 'ill flUfHI 

coJonbin, tintotuberide, N-lrans-teruloyltyramine, N-cisferuloytyraminc, phytosterol 

methylpentose 

2.7.2 t11tJfl 
4Cl" .. QI ... • 

'll'OTYlVlfflCl'fll Centella asiatica Urban 'll'OCl'llJty aSiatIc penny wort UCl:; tiger 

herbal 

'" .. !:'I '"'' ,,_1 .K... ..,;1:IflllW:::'YIH'WQflllfflCl'fll 1lJU lJ1:IlJQflmq'H1:I1UlJ mocJUfI lJflllJ'WUPlU 'JI'otJ'YI 

A .1", ..,; "_I , , ,,,; ... '" _I' .1!".J'll'UUU:::UflOllflttOVflllJ'UO 'H1:I'YIUfI lJ'iI:::.:JOfl tJ1Ilfl'U01\1U 3-5 tJ tJ'PlVl llJ fltn'U 

N1Ut!fUVf11:1H 2-5 \lOtJ'tJm;fl nlultJVl1P1flfl 'lffl \lulPl,gn 2-3 Plflf1 

... ... , d " ,2'''; 0 1J/ "'" t" Qufln tI Cl'1U'YIUllJl 'II' flfl tJ 

.. 0 J/ 1 .K t" !:'I 0Cl'll'WfJW 1tJ lJCl'n asiaticoside 'YI1U1V11UflUfl1:I lfllHIU 

oGl 0 GIL ". d" 2 cv "tJ til 44 ffl11:1.:J 'iI UnOOU1'nClU 1lJOUnl ln1l1UflCl -n 'HlJ Ul10UCl1n 'HlfllJOll'll'fln'll'1111nOll 

"... '" _I" J/.. '" _"f J/ d !:'I Y "" " m:amfl lJ1P1fflll:::'UH1Pltl1 'UtJlJCl'Cl'l1::: Um1ltJflfltlJUV1'H11JmflPl Cl'UflClCl'PI Ufl Llfl 
,1Q GI QI" , d 'j)q " d

Un'll'l U llJ1:IPI untJPI Unt'U U1:I:::U1P1fflll::: 

Cl'll lflii Cl'll Cl'tiPl'illn madecassoside asiatic acid, 

asiaticoside. centelloside. centelIic acid brahminoside 1m::: brahmic acid . 
2.7.3 

.A fI .4 QI 4: ... 1 04 ,JI ,
'll'01'Y1t11fflCl'fll Psidium guajava Linn. 'll'flCl'llJty guava 'll'tllJl:::1I1t:lU PlUf1 

;lJlil (fJl1l1t1l1ilih lJ:::n1V (mi'1fl) lJ:::m 

(flln) VllJ Vl'HlJ nPll (Ufll'WUlJ) 
... "!:'I ,JlJ/ ... _I"" JI ... 

1:InllW::'YIH'nqnllfflCl'fll 1lJU lJflU 3-5 llJfll Hl1lJ1:IflflflhlllVtJ 

.r "'. Q"; ..; , '"'' d.l Q.J! '" .JtJ 'HUl 'HVltJ mUtnU'tJ'lfPll11U 'tJ 
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I 'II rI 'II 

ff':i':i'V'lfJW (tannin) flQlJ1fl '\.hlTm1fllJ':i::11-UJ 

ffn U'YI'WtJ'W hfl • 
'" .,'" .ds"l" d Q,l1 dQ,l 0"lj,lfllfll':i flmff'U'\J :: 1'V'1 1:: "1 ff 'lf1fJ"flfllfll':ifl"'W ! fffll1 1m:: "1 ! ff 

''U 

flih1f1fl hfl) 'dUf-mfffl ''I1l'U 2-3 ''U 
c> 'jI "I 'jIc> 11 '" 'jItI.oj d 'jI'jI 

Ufl'V'l'lll':iflH Ufl . 
H"Vfl'W ufi'hfl.. 

hVl''W '1111 '1111 W H"qfl iiff1':i 
I , 'jI", tI , 'jI 'jI f: ... .,. 'jI "I(pectin) 'Jj'':i'U ':i1fl llJ'Wfi 

'H" 
.,., .c::tfQ,l dl" . J,Q,lQ 

ffn1fllJ 'U caryophyllene cmeol, 
.,. 

tannin, sesquiter penoids U,,:: triterpenoid compounds H" lJ fixed oil 6% volatile oil 

0.365%, tannin 8-15%, beta-sitosterol, quercetin, vitamin C (330 mg %) arabinose 

iifl11lJ ff1lJl':i (), 'Wfll':i 1'1f'W ffn 1fl'

" acetone U ff llJ n () V'U V fll ':i 1 OJ '\J fl Staphylococcus aureus U" Streptococcus 
. " 

pyogenes methanol S. aureus 1m:: 
I 'II • 

S. pneumoniae ffn alcohol l-uF-Ji'

" S. aureus 1m:: P. aeruginosa (Caceres et aI., 1993) 

2.7.4 
.4 C\ rI .4 Q,I 

'lffl1'Y1fJ1ff1fffl':i Andrographis paniculata (8urm.f.) Nees 'Jj'flff1lJOJ kariyat 1m:: 

the creat 
Q,lC\ C\.c:!" d " Q,I

('rt'Wff'WfllJ) 1'\JfJfl1fJfJ1fJfl'llJ 

30-70 'tJfld1'Wii1ff'\JlJ 

'U flflfl .ufl 'U flflVflfJ 11 1fl'W 

tI"lmwfl 2 tl1fl tl1fl'U'Wii 3 .. tl1flriHii 2 H" 

d , 'jI.oj 'jI.,. , 'jI "I 
1fl1JlJ1 3-5 

ff':i':i'V'lfJW lactone 

fJ1 fll'H n ::'U'U'H 1fJ' ff1lJn()m lf1fJfll':i 
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... 1 Q Q d.c:!j 'I .. 0 Q Q Q,I if Q,I 1'" .. ..! 
lJ'i:ff'VIlifll'Yi'IJCl'lL1I,IUHlfl'IJ11 (flW91 ua:;'lw tJ'IW'lflty'VI'Yiq'VIli, 

2534; nflll91if ''ii, 2534) 

'Unn mtJantJaCl1l (phagocytosis) tlCl'ln'U fll'i 

.... 'JI'"
'i :: '1U Cllfll 'i 'VI Cl '11ffV 

... 'I 1'" ... ..:,.8 ... 'I .J. <!I ,ffl'iLfl1l 'iJ'i 1Iffl'ilfl1l'VI!;llflty l'Ufll'iflflfH.'l'VIli flCl 

andrographolide, neo-andrographolide ua::: 14-deoxy-andrographoJide 

2.7.5 
.. Q fI 4 A' o.d. , 'JI I d Q,I 4 d 
'b'Cl1'V1tJlf'llff91'i E(.'/opta proSlrata Linn. 'b'CllJ'i::'illi.1'U finn n::Lm91111lV n::11l'l 

...: <!I t d 'JI AI ... 
(fIlflnal'l) eJCl1llnV1 (fIlfll'H'Ufl) ua::U'Im'lfl (lJ'i::l'VIf'f'il'U) 

anllw:':'YIl'l'Yiqm:If11fffl{ 'Yi'i 'iW '21n'1I'ln ::1I1W 
Q! ".d .. "d • " 1 ......0 o".c:i.4" 'JI4-32 'U1 anllw::al91'U1I'IJ'U 'H'iCl1J1'191'Unflfl'U'lJHlnaV'I al91'U1In'lfll'UUVln 'VI fl'U91'U U1IanllW:: 

'Hlfl'ltJ'HCln lfl'U lUfffluuflU ibrd'fl'1J.. .. 
" 0.5-2.5 lCJf'U9i11l91'.i Vl1tJ'.i:':1I1W 3-10 lCU'U9i11191'.i nl'U1lJ',jlj 

9l flnfl m:.: anllW:: 'II Cl'lflflnljfl i:iU91 flfl «'1111 flfl fl1'1 1 'U1fl'U 9lflfl1 'U ltJYi{} 
AI ....... AI .... ='1 1 ='1 AI fffJ11lJ'.i::1I1W 2 1IaaI1l91'.i ff1'UlJalfJ'iI::'HVfl1lJ'U 4 9lClfl fJl1 

tJ'.i::1I1W 2.5 iian11191'i 2 nl'U9lflm'1fJ1Vl1 fJl1tJ'.i:':1I1W 

... ... .... ='1 AI • ...... 0 AI'" "='1 d _I2.0-4.5 lCJf'U9111191'l 11 ff911 lJ alV1I'.i::VHflllJ'Ulna9lVl1lJ'.i ::1I1W . 
2.5 iian11191'i 'IJ'Ulti1'IJCl'lNafli'HtJ'i::1I1W 1.5 iianI1191'i Vl1tJ'i::1I1W 3.0-3.5 iianI1191'.i th'Uti 

\11 ,tJ," fiCl 1u 9lflfl ua::'.iln 

0 'JI 0.... 'JI1'JI ='1.1 1 '" ff'i'i'YifJW 19lVal91'U 'lfllJ'UV11'1191ff1l1'U Un91n'IJ11 '.iflll::1H 

flflfiu UtYff11:':1r1'U lai191 iCllr1'U lai191 f,/'iI'ill'.i::lr1'U lai191 fl11-;V'Ulr1lJ lai191 

U1l'1i91 nH' fifl 1t' 
.... 'JI .... ,;. 0 ....... , ff.j ='1 d 

U91911l un l'.ifl91CJfl'U ua:.:un 1'IJ'H1ti1 l11fl'U11l1NtY1IflU't't'.ifl 'VIV ua:':'UlfHUt11lJ'UllJ'UflaCl'ULafl '1 

'''Ir1'UtJ1U1l 'Ii1 '1fllv1 'I UntJ1fllrlflV 1u tlllUfftil1l1til1,fa::leVtilUn'1rr'Ulfl1J11l1NtY1I 

1onUN1I91fl r11lrl'U,j'U ua:.:ti,mnN1I'H'IflnriCl'U1v un 

0... ff i 1'JI<v 'JI 1'" !lIl.... ,l1'ifl'H1fl 'Ul\jn 'Ha 'lfnU'VI1'in 9l11Cllfllfl1l1't'tflnUNa UNa'H11l a'H91 un 'ifl'H'U'Inalfl1flaCl'U'iJln 
,l 1 ,'JI'JI 0 .. <!I <!I_lI''':_1 1'J1'J1 r ... l'b'fl'.il 9lflflua:.: U 'lf911l ua:':'U11l1'V11 U'.il1WL'H'Iflfl 'H'iCll1'U'VIlJ191 '.iln 'lf911lIfll'Ulfl'U un lHI 

lafltil'iJl'l lffl'li1'1 hfliifl 'HflUMfI 'HaClfla1ltlfl1ffU im)fl1tYu Cllfll'.iUhI'U'H1l'lCln ua::i'mnl'ifl 

1( LVi 'j , l1tJfJiJiltytyl111tJOlli'fl1:l1 2554) 

http:l'b'fl'.il
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ff 1 ':i 1 fl1J "" coumestan derivative wedelolactone 

..... .... 
2.7.6 'll'lJU'lfU 

Curcuma tonga Linn. turmuric 
", " "" "" " 'lliJ'U ('ti1 ,tJ) 'lliJ'Uum 'lliJ'Ul1 Ufln 'lliJ'U'I11 1mJ) l1iJ'U (mfl

... 0' 11J'U '"''1J(;11Jqn 30-90 ...."1'IH1-='1 1" 
.... _I "" l' ... ".K 1 ,,""... " .cOfI'U':ilJ 2 l'Ufl 'U1l1-31ff1l1(;1fl-3ff1J 1J.. .. 

II 

ltJ'YlHm::Ufln 3-4 

_I .c:I l.clo ,"4 ", " N(;11lJn(;11J1J 3 ff1'U'Yl'U11J1 'If .. .. 
'tffl-3-J1-3 • 

1 " "4 QI 1 ct. QI QI QI QI .c:I :'1 d" QImU'Ufln 'If'Yl1UnN'UfI'U lf1N111'U-3 

ff1l1f1ij ij tumerone, zingerene bissboline, zingiberene, (+) -
"" sabinene, alpha-phellandrene, curcumone curcumin 1Jff1lflflnq'Yl1iflfl Curcumin 91-3ffl1J1H'1 

II I II II 

.K .... .cO 0' .... 1 ... .... , 0' .... .cO 0' 
911J p-lactamase 'llfl-31(;1'U'Yll U 

(Kumar et aI., 2001) 
.cO 

2.7.7 
.4 0' .4 QI Jt _I .c:Ict. 0 

Allium sativum Linn. 'lfflffl1Jty garlic 

l1fl1J'll11 n(;1H) lnU1J 'I111nUlJ 

QI d' .c:I Wi"" .Q.c:I .d. !1J(;11Jqn \1-3 30-60 1Jn(;1'UUH 

tunic bulb 2-4 ijuN'Ulgfln'lll1.. 
" .

3-4,r'U 6-10 

1mifl'U (simple leaf) 

UflU n1'l-3 0.5-2.5 tI11 30-60 tJ(;11UUl1(;11JUUU acute 

• • ,".... o".cO _I 1 "".cO .cO' .:, odI 1 1 · lJ(;11U "l fI'U U ff1'U'Yl 

(umbel) "l 
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ijt'IJtI'!i:::fl'IJhHU 1 t'IJ fJ11 7.5-10 

ntlll tff ulf tltlU 1 'IJ 
• " 'III 

l' atl'YIHm::mltl 

fl'U tJ11 40-60 6 atl1 'IJ 

'MfltltllllVU'MlIlJ fJl1t1'!i:::lJ1W 4 6 B'U 

'!i1lJ ., i'.:J l<U 3 'litH 
'" "':'1 tI t tI"I·... • ']I ... '" '" ... 01-2 AlIllltlhJ'Um:l l:ff'U a lJ 

ffn'VifJW 

'Ulfttlfl oU'IJ'Wll t 

ffllJl'!i tI 1trn UlI:::ffllJl'!i tI 1A'A'1Vl'lf'Ufl'U 
.cl.c:lfQl tI d O Q.f4

ffl'!i lfllJ lJ'U llJ'U 'M tllJ'S :::1'11 vtI'!i :::1J1W 0.1-0.4% C)$.:jlJff1'U '!i ::tltl'IJ'YIfflflqJfI U 

J"" , d. '. 1J1 •allicin, ajoene, alliin, diallyl disulfide, aHyl disulfide C)$lJ'I11VVtlVtll'Ml'S tlUtl 

alliinase, allinlyase UlI:: pectinesterase m::dlVlJirml1lJl

QI .ct.1 d' 
tl'IJtl1'S prostaglandin (1 UlI:flW:::, 2545) 

2.7.89tl';ihJ.Q d'dA .4 QI 

fltl Phyllanthus amarus Schum&Thonn. 'lftlffllJqJ egg woman 
.. tI • .! 1J1 • ']I 'I ,.... 'jI , ,....'lftl 'S::'91tl'U tlUtllJ::'\lllJlJtllJfI'U 'Mtyl tRfI'U UlI::'Mtyl 

"" d 1'jIJI .......,  
lJalJ'ltl 10-60 'ltlff1'UlJ'Sff'\llJ 'lJllJ'U 

'" ''lJtI'!i::tltl'IJU'IJ'IJ'\l'U'U iitmiutJ 23-25 1'IJ t 'lJdtlfl'!itl'\ltl'IJ'\l'U l'UUtllJ 1 <Utln'IJ tllIlvt'lJlJ'U'II 

tl1'Hlfl'U''lJlJ'UUfI'IJ '\l'Ulfltl'S::lJ1W 0.40x 1.00 ti'1'U'mi'U 'IJltlulI::ii\ti'IJft'\ll1'U 111atl 

2 B'U lf1'U 
JI 'I '" ... 2 d tI ... ...... ... ... Itn'U t'IJ fltltl'\l'Ulflllltlff'\ll1 lU'WA1tl'UfltlllH 'S:::lJ1W 0.08 AlI'YIHtllllJA1!l tJ'lJff&'\lV1 

tltl'U'U111 '\l'Ulfltll::lJlW 0.15 'mitlu 6 'Vi 'II.... 
Q c$ d.d .: Q l.d" jlAI

'9::lJ 1 1/6 '\l'Ulfltll::lJlW O. IO ff1'U'YI 

... 
ffl'SlfllJ potassium, phyllanthin UlI:: hypophyllanthin 
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2.7.9 
• Q.I 

Garcinia mallgostana Lmn. 'lJOtfllJqJ mangosteen 
... .,. "I • ... ... "" '" &lJ'U 10-12 't}fltf1'UlItJHtf&'l1l10{l l'U 

nl"loY fllon.!1{lluflll'\lo'U'\l'Ul'U fl1H 6-11 tll1 15-25 .. .. 
.1"1 • ... ...... "' ...... '" "I.... ..;.-

l'UO L'UfI'Ul Ul1:flO'U'\lH&'l1'UtJ1 fll1{l L'Utf,'\ltJ11'\l1l1lJ'U1I'U Ylt"HI L'UtfOO'U flOfllfltJ111':iO .. '" 
oOflllCUOflll.J tflJ\!'jWl'nff 'PI10Utlfll'nff 

dlJl Hl11t1'UHl1tffl flO ltJiioflHl1ul1''l 

... 1 ....1... ,. i 91 '" 91 '"I ...tfn'nflw m1l1 Ul1: '.ifll11 11' r.J1Ufl'Ufi• 
I Id AI .. Ij) f cv JI Q,I .. I

Ul1:::01tOlJll10flfl1t1) IlJ'UVlf1l1li lf1 1lJ'UV1'jfl1l1'UlflfU't11 '1 fl1l1'U1f1UHl1 '.i tff'll fI.. . . 
utruHl11nOtl 

tfl'jlflij ijtfl'jtiltit'U 4 'tl'Ufi tJ'.i:::flom11t1 U't1'UU'U (tannin) fll1't1 
.... .,. i 4 f':' d
'tl''Utf (catechin) UfI'U 1't1 'tl'Vl'U'U (anthocyanin) Ul1:::UCU'U 1't1'U (xanthone) tfl'j&'l1l11'UJ11'Uli1'Utfl'j 

O'J11 l16tf'.i ...ti';{l Ul1:::ijtJ'j::: ff't1i.fl1'ntf .. 1 uCU'U 1 't1'U (xanthone)

'" chrysanthemin, garcinone A, garcinone B, gartanin, mangostin Ul1::: kolanone 

A ....,. "" .... . 
Momordica charantia Linn. 'tl'Otfll1t'U blUer cucumber Ul1: 

balsum pear Hfl hi 11:::"" lI:::'UOV lI:::"bv Hfllcu (&'l1UfI) q''n:::or q''n:::lf1 

(fll1H) Hfl&'l1V Hflifl ('Ufl'jfll1i'.i'.ill'.il'tl') '1::: Hfl . '" . 
tf::: 111 Htl 1rl ltlfl1mnf.l: lf11tl1V (i'U) fl (";11tJ) 

... .,. s'l 1 .I ... 91 , ",A ... "" • 91 s'l IlJ'U 1I1l10tl'Yt'UfI'U lJO'U 1I1101t11::: 

00tltfftm;tlllw:::flf{lf.11 '\lo'Ul'U 

ij 5-7 flVtl tJl11t11'UU'PIl111 ij 5 1fltf'jijff 
.. 14 r , ft' Q .::::1 '1 A I 4'-

4&'l1l10{lUtltH11'lJ tll1'UflOtl'Ul{l 'tfHlt1 Hmfltl1llJm:::tf1tJ H1'\l1'\l'l::: Hl1f1f1'UlItf 

Hl1UnUfltltrlf10tl 

"" "I '" "" '" "'.:. s'l •flfI ntl 1(11 L'U flOtl Hl1 Ul1:::111l1f1 L'tftffl 1l'tf '1 

OJ 1 ... '" ... "I!1i "I I:tf'l'l'nf.lW '.ifl'PIfi H" '.itf'\lll W'UtOfi l'tl'Ut1'.iO'U 'l0'U L'Ut1'.i:::'PIltJ'Ul 

'Yh utrfifl 'fJVflltf'U 'Jtf'\lll 111 1"jijTilJ 

,"lJ 1 11l1'n'U lfill11'U"lI'lh lW til1 til1 

l'U Unl'.iflt1'.i:::l'Ytl::: iJfI UHfiH'U111Vflltf'U 'Ii'U'Yttlli flOtl ij'.itf'\lll 'lltlii'.:itf'\lll ,g'U 

http:tf'l'l'nf.lW
http:r.J1Ufl't10~'.i1


45 

Un-nll mH'lH1J1'mlfHtY1J 1m 'HY'\J1J 

un-nll HVtltff1J 

ffl'Hflij ij charanthin (b-Sitosterol b-O-glucoside n1J 5, 25 stigmastadien 

3b-ol-b-O- Glucoside), serotonin amino acids 1.,$'U glutamic acid, alanine, b-alanine 

phenylalanine, proline, a-aminobutyric acid, citrulline galacturonic acid 

8.6% 21.8% cellulose 19.5% 16.4% ''\JU'U 31.0 % butyric acid 

1.8% palmitic acid 2.8%, stearic acid 21.7% oleic acid 30%, a elaeostearic acid 43.7%, 

momordicine protein) ij momordicine 
: d 

2.7.11 'Ul'lUJ11Vt:r'H 

;01Y1t1lfllffflf Euphorbia hirta Linn. ;mnuty garden spurge F-1'f1 
ill t' .011 "" iII .... J II1 'Htyl'Ul'H1Jtl (mfll'H'UO) 

.... ." '" , ill ill d. ill '" '" r tInHlflll fllfffl 'J til 'U 1J '\J 'U HUll tl mfl 'U 1J'\J'U ff'U 'U 

1m lfl'U11Jffomrltl1liim!otl 

Fb' Ofl1WfI1'nfl 

5 i'U 1tlff'Ji1Lijtlij 1 i'U ij 

3 i'U 3 'tl F-Il1tll11J fl6 

t ill _ r! "'...., ill .... !! "'''''... r ...ff'j'j'nfJW 'Jff\l'U Lu'Jtl1 UfI'YflJ '\J'U'Ul'U1J UtJ'If'U 

ti'U 'H-nll 

1J11JU,N Ul1::f11tlm 
'" 

d 0 JJ .Q 0 
ffl'JLfl1J mu quercetin triacontane Lu'Ufflnl'W1tliinoieic 

acid, oleic acid, palmitic acid, phytosterolin, phytosterol, euphorterol, phenolic 

xanthorharnine 

.. q.( .tA i;V ... 

'lf01Y1Ulfllfffl'J Capsicum Jrutescens Linn. 'lf6ffllJty chillI padi, bird's eye 

chilli, bird chilli 'H10 Thai pepper 

1-2.5 
o ill'" ... !:'I '" 1t1";' ill ill... ." "'... .I1 m U1:I1UfltlOOflLu'U 2,4,8 Ul1::;til'U 16 L'JOU "1 

::ti'UAt,j'H ltln1J';hij'H ""::; 'J fI 
!:'11 i11 .l· ,..;.'" ,N ... '" .I 't1 .... ' ""!:'I"",': '!:'ILu'U 1JL'U666'U UftL Lu'U 
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utJtJ ijii'tUlw:mtJ'lJil UtJLrI'lJU'lJ ij'\J'lJ 1111'lJ'n; flt111'lJ ij'\J'lJ 1'11l.1i 

1'lJ 1 fltJmrl'lJ,ltImuJ\!'.i WL'nrY flfl ijHlbf'.i i14
.mu1'lJ \)'t'ttJij11(11UPltJfllnPlfl'.i;J 1f1' 
jI A 1 • .J. jI dJ. 19J _t ;V.d QtJ 11'.ifl fI'I 5 fl(1tJ 

Pltlnn'Ul1 5 ijlflft'.ii14 5 i'lJ 
d Q; d , .... 1 4 jI ... t Q,I ct do .. I • 4. QI 

"'fl"1 U11"1 lflft'.ifl11lJtJ'2!tT lJl'H'lJtJLflft'.ifl1F:;! lJ(11Ulflft'.i '.iHl'HlJtJ'lJ m::tJfl'l111lJU 

i''1"m 3 U(1::H(1fltllJ 1"'::11'lJ1 
, .c&" . Q.I d'.d.es Q,1 tid 1iI" QI tI • d t .. • Q

flfl'lJ'il::'.i'U'lJ1lJtJUfl 'n'lJl'fllJ(1 fl1lW::'U1H(1flfl'lJ fl'il:: 11H(1'lJ mm 111'1'nU1H(1flfl'lJ lJ ft 
Q i ... I 0'514 ct " .. 4 -=- IQ'"l'UU1flfl'lJ1'UtJ11'UlJ 'W 1f11(1 'U11'lJ1(1 11'.i flftlJ1'1• .,...... ... 

H(1'n; 'tJ tJ1HPlUtJtJ 'n '.i fl 'U 11 'lJ.. lJ 

"" :'1 '"'' ... 1.QQI d .Q .c:tQ,I c:$(1fl1lW::llJ'lJ lJfI'lJ 30-120 tJlJ(1fl1lW::UtJ'lJ 1",::,'WtJlJ'lJ H(1lJ'U'lJ1Pl1"fll'.itJ1 

tJ11tJ'l::lJ1W 2-3 1rlfll1fl'il::flfltJ "1 
A.d4,Q ='1' ..It. • 

ft'.i '.i'nfJW CUg' 'I ascorbic CU'lft1'.i l'H"1'lJ')f1tJ'UtJ1V 

" 1 .... 1 ,,'" '" 1" <!II ... .r..... " ' 1ff'lJ (111f1 'lJ"1 ff "(1::m::l'n1::tJ111U1'ntJ 9f1tJlUtytJ111UtJ11Ui19J 

'" '" '" '" "... ".....l .., 1 ... 'UtJl'H'ItJ 'UtJ"lJ 'UtJlftlJ'H:: Uflml'iltJ'U Ufl11fl fl"lfllfl"tJ'U ""::ft1lJ1'l(Hlflfl11lJfl'lJ 

fi'l ::tJtJ01'.i' 'l'tJ'AA 

..." '_1'" .l '" I ...s '" ...": ...'UtJ'Ilft tJ U(1:: 'U lJ tJ'Il O1tJ{ll11 '.itJ'n '.i fl'U 11 'f(;1'fl fl'fn1'UtJ'I 'fItJ lJ ., 
mlJ1W1f11ii'U ; 87.0-90 ij(1i;fli'lJIlOO fli'lJ hfi'U ., 

(..,;fl;i11oyftfl 140.77 RE) ..,;mi'llift1'lduityijfl 2 ')fUfl capsaicin "(1:: oleoresin 

lfltJm'n1::ft1'.i capsaicin hfl i'UflllJ;01li 
A Q,f d'o 'i" <» Q.I f A ".ad i ....... 'U')ffl cayenne ft111'.itJtJ11')ftJUtJfI'fIl'.itJ 'Um::l'n1::m111'.i ft1'l capsaicin tJ'IlJ 

..... " 1".... d _I ".l .... , I Id I 11lflfl'lftlHfl 111 11(1 U'U'U tJ'lJlfl1 "1 'UtJ'I 
, Q .- QI d' 0 t A ='J 1 4 , 19!'l
'.iH01tJ (1'1f'lJ l",::mlJ (thaxtra-P capsaicin) UflO1'l ')f!'U 

_F- .. .. ,_1'" """ ".l '" I ....I '"lJ'llJ1W'fllJ1mfl'U lJ QPl')f:: tJ fll'lf'lJ fl'U ''ntJ 

_I'" i'j/i'j/ 'j/ 'j/ "'" ='1fl11lJlJ"tJflfltJ USFOA 11 ')fft1'.i capsaicin 'fIfl11lJl'U)J'\J'U 0.75 % ft111'.itJllJ'lJtJ1 
'j/ II tI 'JJ t 

i'fl'!:nhfl 'UtJfl'il1flil'n;fl;i11'lJ 111lJ1i'm:nm01'ltJ11J -nfl'lh uft'1 

'111,r(1::,ijtJPl uft'11'f1"'1 i ',) fl1'U i,r,,j'lt1'lJ uft'1111'tJ 

i \]fl'V'U ,"'::tJ101'l'tJ1flfl11J 

,j'6 ''''::ft1lJ1'.iOi'f11:1161fll'ltJ1flfll1Jlfl1''(1:: 

http:Ufl1tJtJ'Ufl~'.i1
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• I 91 'I 91 .... ..; 'I 91111 91 "" ..; • I III 91I'rl6lJ'l::lJ1W mnfl'U tlHlJ'UmlJ nO'U'YI'Ol::: t'l1'Y11iH'U'Um::flnmn1lJfl'U'U1W'YIlJ1fl 
" .... 0 , 91 4 4," .r }/"'l .1'O::lJ01nl'l'Yll m'l1 nl'lLflnO'U un::l ffn'l11lJlJ1fl 'Oln 

nlHI'l1'Offfl'U'rl'U';h un::m'l 1
" I I"t 

ff1'lLflij capsaicin "1 fi't-H 

fl11lJ fl fl n ti 0 dihydrocapsaicin nordihydrocapsaicin homodihydrocapsaicin un:: 

homocapsaicin 

2.7.13 

.... , - " Q , ,llJ'U lJlJ\UI'U'U'U1flll'ln tpu'l::lJ1W 81lJill'l 'ULlJ'U 'U 

tI'l::no'UnAltl ''Utiomtl'Ultl1,; 3-4 lCJf'UALlJill'l lJ11 

5-8 lCJf'UAllJill'l tlnlv1'Uu'I1nlJijuL;;V11fl'U,j'U itl n'lU ,'Uijfllmgn "1 
• JI • iJ 

"1 5 

iilon 5 Hnij'ltlnnlJuilu'UU1A 3-5 

4 Qltflll II" .:t 4"1" d,.c&ff'Ul1 fll'l'UV1V't'tUl'Y11 AU 'YIl'Um '1110 t'tiUJnA 
" " .

'YIHVlun:: lfl'tiUlfll'l flnti11J1i''Ull'!i::'YI1U ij 
"" . .4 r".... .... .... .l1 ff'ti 1 ill 1lJ1 V10lJ'I111'U'U'l 1!'YI101fi1'l n'l ::'I11UU 1 hfll11A un::nUillfH'tiO 

........  
U'U fI 'YI I'!i[J 

flnfflJl;;lJ1'1111UffA\1,l1Ufl 100 oi'lJ '-Hiill1iJUCH 

42 iJnaoi'lJ 1-1i'01l1 1'lfll00AOOnill1lJinlu 'ti1V'lh1 H1't'tnw'
II iJ t JI JI 
o-=S • .. QI 0 CIoQ Q.Q, 

un::ffA'tiU un::'ti::n60nLOA1110V UVlJnUHnffA 
o od d, 'I 0 Q 

U un::,tJ'Uff1UflfflJ nlnnl-3H1fl1v'U 00 
..... 14 91 ... r "" .l! .1 .... "" ffl'!ilfllJ llJnOnHn1!'I1-3 lJ'UllJ'U'I10lJ1::::!l1t.1 0Jt-3lJ'.i::nO'Ut'l1V (citral) 

.l! " " • 
l'OO'!il'UOVn (geraniol) un:: 'nullnoon (linalool) 

un::ff1lJl'l(l 
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IV ... 
2.7.14 'fl'UtnJ 

.. t:::l rI .. Q;O 

Punica granatum Linn. 'lH)ff11Jt;y pomegranate Ll'CI::: punica 

apple fi'CI1 ('I1'UtJ'Ifl1t1) fi'CI1'U111J:::ntl'lufi'1 (lh'U) (L'I1iltl) 

i'l 
'" '" 'I 'JI'" '" ....1II:iI'11l'U 'I11tl'Wl'lW Llll11J 'U'U1fU'CIf1 'CIf11:1W:;H1 

.. .,,, d d • 4 • d .. d "r i ... 
1'IJ 'CItJf1 i1'U ff1l'l1 ff1'U VI til 'U f1'1'11l tltltJfltJtJ'U \'I::: lll'U L'I1'C1 tl1J '11 nUJ'I1'U 111U'11 'CI1W11'U 'U 1J 1J 

UfI'U ... 

a Q.t 4 GI' jI.d! .cl GI' <4 d da..lt f 

fl tJf111lf1ff7 17 "V111 'U ffL'l1 'I.I'U1fl'l.l tl'UlJf1'C1H 
,JQ I:t:l QI d ," .q ... 1. I 

'lJ7:::1I1W F-I'CI1J'CIf11:1W:::li1'Ul'IJfltJ'U'tIH f1'C1l1 F-li:'IllltJUf1 
.... d "'.1 '" ....!JI 'JI 'I ... d 0d......'117 '117 tltl1t1t1f1 '1.11'1 L'U F-I'CI\'I:::1Jlll'CIfllll'U '1'U1'U 

i1ff".1JYjfffl fitJ l1J 1'IJiitJf1l1f1 
d 

U'CI:::l1J'CIfl 

ffl l'WfJW i 1J fltlf1',f'11' 11JliitJfl t'IJ iitJm1'C1::: F-I'CIU 'If
iJfl1m::: hmrf111flftm11fl 

'" .1.... "'.I.oi ...ff171fl1J tannin 22-25% gallotannic acid ff17 
ACt Q 4 do '" .. ,4 • • c:v rI • .. 
ffl'IJtl1tJ1JllHltI'I llf11JfflltJ'CIfll'C1t1lJfl "'tJ pelletterme U'CI::tJl1'W'U1i'UtJ-3 pelletIenne 

Cassia alala (Linn.) Roxb. ;tJffl,jt;y ringwonn bush ;tJ'lJl::'l 
• tI 

n'U 1Run ;ifllf1 ft1Ji1'U'I1'C11'1 i'l1q! 

'" "''1:i1' 'JIlL1Jll1J }-3 'UU'U1'U'Ul'U 

01Jif'U '1J'lJl:f1tJ1JU1J1J'I.I'U'Uf1 lllJ'Iffft1J l1JvtJlJl'IJ'I.ItJ1J'I.I'Ul'Ul'IJT:!lUf11J'I.ItJ1J'I.I'Ul'U 'I1ltJ l'IJhi 

f11'H 3-7 lJl1 6-15 'tj fltJf1'1ftJ i 

f1 t;1Jfl tlf1ff1'l1iitl'lVltJ 'I i 1I'IJ ,:::illffJ iitJ'I If 'U cjffll \'I'U Nf1 ij 
... d .1 d4 flltJ 11J'CIflUtJ'U ...11lff111L'11'C1t11J 
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a ",a ... ... .: a • '" '" y.li1'UtJl1:::'UltJ 1J100tJ 1"11 
1-3 'I1lmgn) ilJ 

'" .£ '" :: '" 4 i i '" i '" .:, '" 4 1IJ • .Ii '" 41'U1.h:::'YI1'U'illJn'U'Ul'n1n '1110 'If 8-12 'U 'I110'1H m 'I1l'l1{1tH 

... Q;I A :II 1 ... 1 jI ... I t d. • A #dQ,I 3 no'U'Uo'U H1mlJOlJ 

'" 4 i'" a .:, i'" 4 :: .. :11 r: rJ ':'1 '" 1'I1HI fl1 I '1 llJ'UtJl1n'1l1 1fl 

"'... X i i'': 0 i i-'i'" "" 4 a '" '1 '"4 4n{llmn{lO'U 'If 3-4 'UfJOfJ 'lJtJ'I1Hlfl1 'Ufl'm 11{1:::10fJll lfllJtn{lOmn'UotJ '1110 ')f 

'1'U1lJ1it 'YIff0'U111f1l lJlflmilo'U O'U 'I1lJ 1nu OfJ fllJ OWt1l 

'I1l0 Ull1'Y11fJ11'U{I::: 
:, "d. )I. 4 aW Q,f2 flH 'I11tJU{l1'Y11flOOn 7 1'U 1n1:1lH 'tf L'U'ljlJ1'I1f1L'YIff "(I::: 

JI o. 'jI , 2.d i '" 4 i t JIQ.I QIm'Ufifi 1 mlJO fllJfI'U'Ul'n0'YI1lJtJlUn1LflfJ1 'I11'11{10 1 'U 3 2 flH L')f1 

lm:::LU'U rl'l1rJ'UlJ1n'l'l11i,h:::lJ1W IO rhijo rflJOl'U 

fll11flU l'U 'n'U anthraquinone 1'lf'U aloe-emodin, chrysophanol, sennoside, 

flavonoids, terpenoids, iso-chrysophanol, physcion glycoside, kaempferol, chrysophanic acid, 

lectin, sitosterols 1m::: rhein 
, 

2.7.16 'll1 
,! " .4 CiV 
'tf01'Y1fJ1ff1flfl1 Alpinia galangal (Linn.) Willd. 'tfOfl1lJ\y galanga 1m::: 

galingale 'Iil 'II1'l1fJ1n (.n1fll'l1ilO) 

'" ., 1"'2 "'iy"' ... ')1lJnlJ"ln 1.5-2 llJfl'l Iftfl'UlJ'lJO am::: 

lmunlJ'lJO'U'IJ'Ul'U 'I1loliJi'U'I1on 6-9 LGJS'U;J1lJfIl fJl1 

20-40 LGJS'U9l1lJfI'l iJmvi'Uu'I1{1lJ flon 

25 iJ{l1fJUumrJ'U 3 nihJflon 3 lfl'U 

g'U,;'u 

liJ'YIHn{llJ 1 'n1.1 

lPlUl;u 

"" fI'l1'nfJW "{I:::tlllfl'1l11Hl I'll
')I 4 .., '" 0 21 i'" ... 1 .............. U{la:'lJ1.1{llJ H 'tf'YI11n'1l1 

x. x 
l')fOn 1')f'U n{lln u{I::m{lo'U 

http:ll1fJlJ1.fi
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2.7.17 flTU'f49 
.4 tICA 

Eugenia caryophyl/us (Spreng.) Bullock et Harrison, 

Caryophyllus aromatica Linn., Eugenia aromatica (Linn.) Baill, E. caryophyllata Thunb. lift:: 
.It... .It I • ..1 W) iI ,& 

Syzygium aromaticum (Linn.) Merr.& L.M.Perry 'lf6ff111ty clove tree 'lf6lJ1::'il1t1'U iil{)fl 
Col t/QI.d' AI 
'il'UYl1 'il'U'il 

... " '1IiI \1-39-12 111911 2011191' 1-:i6'UV{)iil 

"h"f'UJ'-391H 1Ui'i6fll1V1J U1Yl1 2ul1Jtt6fl 2m 

'1 fl1'H 8-11 Vl1 32-37 Uf:11VUttf:111tt;6l1V1UttftlJ 

lfl'Uff6t1Hfltl 'U6m;V1J 15-201ff'U 

Uft1mff'U ltfnHlfimn'UOfl 'un6'Uo-3'U6t11t1 ti'1'U hWl1 1-2.5 ';6f16fl1Ltl1J';61;;-3 

5 

1 Vl1 2-3 ij'CIallJ9I' 4 

5-7 ij'CIallJ9I' 1 
tI 

tll1 3-4 ij'CIal1l9l' 4 aU'U6t1'U'U1'Utt;6flf:111 [111 7-8 

;1-341[1 ti'1'U1t1t11'tl.fVl1U'::lJ1W 7 ij'CIaUJ9I' ti'1'Ulflffl1'rtffliivtJ11 

U-:i::lJ1W 4 ij'CIa1lJ9I' tl11 2-2.5 ii 1 

tIl l'UU1::1Ylff'YltI 
• _I ".. .r 1 ..... · r ... .r '11 A.I lJU'rt'tt'CI1t1'lf6t1'U'U 'UfI'UnwVtl fl111J'lf'U\l-3 f'I'U9Ifl,-fl 'U'U 

A..l ... r . ..l1 '11 • • '11 1
800-900 llJ9I' ff1'UYi 'II' flt) IU'CI6fl9l'U tI N'CI 

&1. '11 '11.1 '11 '11 'I '11.1ffn'rtflW llJ'CI6fl9l'U UfllJ1iilYl6-3 Ufl'CIlJ fllJ'fil91 l tI UfllJ1iillJ1'U iil6fl9llJ 
q 1\ • 

1 66fl ii 
r GI d 'Q,f ", 4 ,., 'JJ I 4 " 

'U111'Utt611'::ltt[llllfl 'ff1P-liil 'lf1V'UtI'CIlJ l1n61fll'Yl6-38iil 'YI6-3m6 U1f1V16-3 Ufl 
... '11.,. d 2"1 '11 r AI ... '11 AI .,. ... r I '11 '11& 

Ufl llflttt'UtI'lfl unttiil Uti llfl'U1ttt'CI6-31fftl Um'CI6f11fftl 'UtI'U1fl11lJ'CI1 Ufl'CIll Ufl 

'fi19,!l1fll1 -U11-3'fi19,! ,jtllfflltt:: uti'lfflJtt::miitl1 ,jtlP-llt1'C1lJ ,j1J'CI1l1'U rl'1' n Hti',;'6-31Utl uti' 

U1mttiJ'U Uti'1i'i6f166fl9l111 hw'U Uti'illJ::'Uliil Uti'U1iilWU P-I'CI 
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'" . 1"'" '" :: '" 1 " :'1 • "A I .,l ..,l1'lJfl(lU'IH.llJ UllJU 'tiLlJU[/l'tilmvn::Ul1'

'fll ., 
frl'i1f1ij 'WtJ eugenol, cinnamic aldehyde vanillin U(I::Ul}jUl1'VlJn:L'HV 

caryophylla-3( 12)-6-dien-4-o1 

2.7.18 n1::'WUJ.4 t/ •• QI A 
Boesenbergia pandurata (Linn.) Mansf. 'tiVfrllJ\1j kaempfer 'tiV 

• '" -. J' • • "" ':.1 ..... 1 I W dAm::'tiltlfll '1HVlntl (lJl1'lfrl'ifl1lJ) 'il1<!l CJSl'J 1lJ1CJSv&n:: llJlfr'i::UVU 
.d; I , 4..Q t/ 

(fl::L'H'itl.:!-UlJeJV.:!frVU) (I::UVU (fIlflL'H'lJV) (fl1 

... .. "I"" ... " t .-."llJ(llJQfl UlillfllI1'lJV !fl nflV11J atl 

... A I' • ." .1"''' '" "":'1f1Hm::tJVfll1''iV2lJ 'IJflV'lJ'lJHtll1lJ(lltJ&'itl1 fl1H 1-2 tl11 4-10 VVflLlJ'lJ 

ijflg'lJm'Wl::i1 ij 2-7 itJ itJ 

i'iMfrt;;tJ 2m fl1H 5-12 tll1 12-50 tl(llt1i'itl1Ul1'(llJ lf1'lJlJ'lJ 11'1V 

... .1! 1" 1 1":11' J' :'1...." 1 ..."l1'(llJ 'IJVtJl'itltJ 1n'lJ fl(l1.:j tJ fll'lJ 1J lm::flltJ tJfllUtJu1lJU'i V.:j 1'lJ (I1 H\itl1lJU fr'lJ fll'lJ tJl'i tltJ 

"" 1'" "" 1J'1 , ... .1 ,m1 7-25 fll1J tJfr'lflJll tl11 7-25 'i::11'1HtJ1U 1J!1(1::flltJ tJlJ(I'lJ tJ 'IfI V 

tJl1tl'i::lJ1W 5 tJ 

tl'i::itJ 2 itJ ff'IJ1111'1V'lJl1VlJ'tilJlltlV'lJ 2tlitJl1'Vfl fl1Htl'::1J1W 8 tll1 3.5-4.5 

11 '111V 'II l1VlJ'lflJllflV'lJ 1 (lVfI tll1tl'i ::lJ1W 1.7 

3 U1l fl fliitJflVflff'IJ 11'111V'll 11VlJ'lflJlltlV'lJ 1 l1'(lVfI tll1tl'i::1J1W 

6 3 fliitJ 2tl1tJl1'Vfl 'IJ'lJlfl hinl1n'lJ fliitJil1'q; 1 flatJ fl1'1.:jtll::lJ1W 

7 Vl1tll::lJ1W 1.8 Ofl 2 fliitJ fl1'Htl'i::lJ1W 5 tJ11 

tl'i::lJ1tu 1.5 6 V'lJ 5 2 niitJ 

tJ'lJff'lflJll ltl''liflHtJ 'IJ'lJ lfl,...hnu fl1Htll::lJ1W 1.2 tll1tl'i::1J1W 1.7 
.c::t .c:I' At .Q"':'I "1' ... 1 ... I .QVfl 3 fl'J1.:jlJl::1J1W 2 Vl1lJl::1J1W 2.7 
_I ·" ... 1 Q.c::tQ 4' 91 it • 4 t 4 1lJ(lltJUHfl1HlJ'i::lJ1W 2.5 flV11l'Wl:: 

I .c::t ... 1 ... 1 Q.4 J'd t/ w" tV "jI Q 

U(I::lJ(lltJfl(ltJ lJ1flfr' 1 V'lJ fll'lJ 1fltJ&llij l1lJfll'lJ1flfrUrtffllJV 

3 1lJgfltlVU..rl.:jll1'qj 

" i "... ... "'" ".1.1' ,""....1'".fr'i'i'WfJW L'H.:jl lJHHHfllV'lJ'lJlJ lJ1'lJ 'lJVlV.:j 

till fl1:l L'H r1 ,m::, lfl U(liifllqlflLiiVfl 

u(lUfrfrl1::l;flll 1 iu tillU lu)'hfl''lJtllfl 

... :'1'" ... I -'" .F- dl""" I " "" 1" I' "flV Ufl 1'6 'ti 1-2 111'.:jl 

http:1lJgfltlVU..rl
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""... jI • jI jI .... " jI '". 'I jI", 11'" _ IlJ:"UUlJtln 60 mlJ lfHWUn;j 3 'lft)'Ulln;j 6 Un11f1t11 t 2 url1 

Y:z rlt)'U'Uf)'U 

ffUAflij alpinetin, pinocembrin, ..  
cardamonin, boesenbergin A, pinostrobin chavicinic 

acid enA'1t1 

2.7.19 n::l'W11.4 t/  ... Q.I" .. 

Ocimum sanctum Lmn. 'lft)U1lJf.lI holy bast! sacred Basi 

1A'Url n:n-n1"'U n::1'W11 (1;tI;j'111i) 

1'VIti (fl1fleU1'U) 

0114 d foil 44 , 4 Q , 

mlt'lf)t)'UlJ,,'UU"l1 'U llJ'U 
, ..; jI ... _r:! jI '" '" _I i ...'Ult'ltl1 n1H 1-3 V11 2.5-5 

ml'U''Uffl:UV1 ij"'Uff"11 t'lt:ln 
" .

1'U1'UlJ1n nn'Ulntl;ji fI'U 1ml A'1'U'U 

nn'Ut'lf)nUoU;jltJ'U 2 tl1n tl1n'U'Uij 4 uun tl1nnHij l11un tl1nriHtIl1whtl1n'U'U ij,,'U 
_I _I ,....... jI.o\ '" d '" 0 Iill ' I a ..;,-'!...,4 f)'U  Ufl1llJ 1" ff1'U'VI 'I flf) 'UUt'I 

11 :'1 .,. & ..:..r .: 
'If 1'UUfI"f);jn:l'Wn 

41 jJ d I QI 

1111jt'll'1f1 'il'Un11'H11j t'I 'il:: 11Qt'I 

''U ij apigenin, citric acid, fumric acid, luteolin, tartaric acid, ursolic 

acid malic acid 

2.7.20 
.::!i.e. t/  .4 QI 

Cymbopogon citratus Stapf. 'lff)'ft1lJf.lI lemon grass . .  " 
lapine 'il:: (lllfl1'H'Uf) 1m (Illfl fIl'Hf)lJ fff)'U) Hl 

(-i11tl) 

http:lff)'ft1lJf.lI
http:lft)U1lJf.lI
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.., " ... 91 ... d '" '" 1 ' a fl1:l w::: 'm .:J'Viq 1u Qa'Htyl Ifj'Hu'W'Vt'lf't11 \l'I 
.d • di .ct c 91 ;:0:{ "Q,.. I <IIQo 0 tI ,,, 1. I 91 

'tll\llJ't1H'rllJ\1.:J().:J 4-7 

flltJ' tJ '1tJfJ11UfltJ1ff''W '1 tJ'IJ'W 1'W ntJtrl'W '1tJ '1 U 

UUlJUllJll1 i 11 
, d'i 91 91 '" 91 2 'i 91 'i 91 ... .l! 'i 91 91,ff'I'I'ViflW ff1'W't1I'lf lfltJ oH 'W• 

nfl Hfll'W io 

'litJalJ''Wri11ff' Vh'M'1\l1ty'tll'Hl'I utr111f1m::::l'Vil:::: 

91 91 '" 91.1 91.1 A •.1 !II "'" '" .... ..:. ....Ol'Hl'I Ufl't1fl.:JLfffJ l1fl'lfl\llfl'HflalJ 'IJltJ1lJ'WlHfll 'W1 'IJ'lJ 

i!ffff11:::: nfl UtrLfrUflUU'WUfftJtJll1W 
91 .1 .., .... 0 • .1 .., .... !II":' !II.... '" 

'H'WlflfllJ1f1m::::l'Vil::::fll'Hl'I11"::::'IJ'lJlJffff11:::: 'IJtJlJffff11:::: 11fl'W1 UfllJffff11::::'Vifll'l 
.., .f. 91 .., , '" I .., 1'" 2'11 91 91:'1 ..,
'lfl1:l1Lfl"fl'W 11flfllfll'l'IJfll1Jl Uti I'll fl'W IlJ'WfJl'UtJ"lJ 

, unLfloOl'Hl'l ull i-n1il9J'M' 

l\llOJ ihi!ffff11::::iifll'I utr'H'Wfl.:J''W fJWfll'm.:J,fl'Wfll'Hl'l 

,.h:::: L';'W UfI"l;fJlJ -nOff-nfli'ff L'Hgfl 

.. , It _I"...d Q.#

ffl'IlfllJ tJ lJ'WllJ'W'HfllJl::::1'HU 0.4-0.8% lJl::::flfltJiil1fJ cltral 75-85%, citronella), 
'" 91 .. ... " geraniol, methylheptenone lafl'WflU eugenol 11a:::; methylheptenol 0.3% 

... .., .." .:J1U1\lU'W 

U'I ihtllftty-Ul:::;''Vil (2545) fffl1:l111 l:::: ff't11.fll'Vt'UtNffll ffniil\llfl 'tJfJH'Vill l' 'W fll'I 

... .l .. '" '... ,f11tJfJlJflllfliill'lfflutJfI't1LnJ A. hydrophila 'VitJ11 95% LlJ't11'Wfla'IJO.:J tJfJH'Vtlll 

A. hydrophila lAA 
(2550) (Curcuma 

., .1' ",91.., "2 A
longa Ltnn.) (Macrobrachium resenbergii de Man) l'Vitl 
c;v t ;Q A A:iA dt t J d ri ,<Q Q

nty'IJml'lfflUtJfI'YI1'I fJ A. hydro phila fll'Iftfl1:l1fI'I 'W flll fffl1:l1-U l:::: ff'YI1i.fll'Vt'UO.:J ffll 
.., .l .., , 91'" 91·'" 91 91 1.1 '" , 

ffflfl'IJlJU'If'W \llflfll phenol oxidase (PO) 

specific activity tf.:J 'uM' '1 'VttJ';ilffl'I if'W'If'W 
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1 n 1 aoi'll u,ftl :i'U 
• OJ • 

phenol oxidase (PO) phenol oxidase 

ihLU 11U'1I\T nTH i''lJOl'.iflfllllt:lfl '.i lOl'.i '.i 'lJ fJ ij OU 111 . 
A. hydrophila 1,ltlni,f 

"... " ... ,l .os ,l d "-' 8 '" A. hydrophila A. hydrophi/a LDso (1.66xl0 L<:)fan! 

... """" " " d,1I"',l 'i .... 11 -'I ,"'" '"I:JJaaafl'.i) ua: fI'.i'Utll'H 
II • 

'UiJuiumlllW 10 fli':JJItll'Hl'.i 1 filafli'll ua:ij"m'UOl'.iL-nll'.i:i'U 

oi':JJI 
""'i .." d" .cl, 1'0.1 .c1 A .c:S Q.I "" f c;v()l'Hl'.i 1 fllamll 'fI'.i'IJOl'.illf'U'Il'tl A. hydrophila 'YI'.i:fl'IJfl111lL'U1I'UUL'YI10'U LDso 

II • 

96 

6tll'll'H ua:'\l'11"'.i h\llfiium (2550) 
... d",.t, '" t ,l '" '" 'i , "" 111 'I A34 'Il'UfI 'YI:JJq'YIti UOl'.iV'UV,:jl'll'tlU'lJfl'YIL'.iVfl{) !'.ifl ufJ,:jfllllmlll 3 'Il'UfI 'fIUfl A. hydrophila 

(AH), Vibrio parahaemolyticus (VP) V. harveyi (VH) 

50% ua: ltl'YI1Utla 50% 1(11 70 0(' I 'rilfll'J'VIflfftl'Uq'YIi'Utl,:jffl':iffOfl 

ill" -- I "'i 11 '" .t..,t,lffllU ,"'.ifl1V11i disc diffusion "'U11 ffl'.iffMl 'U1;3fl1H'fI1lJLtl'YI1U{)a 50% i'lll 

AH ua: VP (l5.78 ua: 19.35 ijaill:JJfI'.i) ffl'.iffOflm:Lnll:JJffflI.1lJL{)'YI1U{)a 50% ij 

q'YIirimT,:jL;tl VH (19.8 ijailL:JJfI'.i) 

\!flQ,:jt\'lllml:JJ (PL js) lf1fJ'Hltll LCso 96 

tj',:j (LCso 96 h 0.42 ppt) \llflfll'.i'YIflfftl'IJ"'IJ,;h ftl'.iffoflLllaflOi'IJYI:JJ ''lJ1;301H m:anfJlIftfl 
.os d.'1 , ",.t ... .... , ... t ,l t ....... d 

ua: 'U'Il':"\l lIq'YI1iua:ll'.i:ff'YI1im"\i,:j Ufll'.ill'IJfJ,:jt'll'tl 3 'Il'Ufl lIfl11:JJlilu 

i,:jJu ffllU 1"'.i-rr,:j 5 111'iPliUl uon 

fJ :u'YIim" uadifl11lJtla{)flflll\i

, '" '" '" '" "'_ '" .... '" "'I.t'.i111qfl "lU\lU'YI'.i ",:jllOqllW ff'.iff'.iW Hl"'J:!J (2553) 

QI d I QI .l.etd .d '" ffl'.i ffflfl \llflm:t'YIllllfitlOl'.i II A. hydrophila 'YItWO 
'i' !:'I <II d iII,l\!flHffll 3 fltl I 'YIflff{)'lJfl11:JJ 

A. hydrophila ua:m:tntJ:JJiju \lloiTv'ha:altJ 2 'Il'Ufl (m'YI1Ufla 

95% lfllln disc diffusion "'lJ11 ffl'.iffOfl\llflm:rr1fJlI 95% 

lrJU fft110l fll'.i 2 'H 1 

http:V'lJV~fll'.it
http:ff'.iff'.iW
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(MIC) A. O1'i . . . 
l1"t'lo·rri 3 fiffl111Hlllh A. hydrophila • 

, 
t'Ull'UU A. hydrophila ttUt'ltJ 

Rao et al. (2006) (Achyranlhes aspera) 'Ufll'i,btJhf' 
;Q. q jJ .clCl .cSal Q.l 

1fi".f)1l"lU111U (Labeo rohita) 111Jfll'i"f11'lf0 A. hydrophi/a.. 
71U fio 

..,u-h 
• .I 

911U111U"6t'lf0 A. hydrophila ttl1J10'UU 

Swagatika et al. (2007) 
""'2'" .., :: AI i" d • AI ff'iHfJlltJllOU A. hydro phila lUlJt'lltJfffill1ft 'Ht'HU11lJt'll'Y11fl"" d, .:: 'I! .., 'J! ... .1'.1... 0 "",£.OULllt'lfl ffl11l'itlfflHfJlll'JllOU 'H'i O'ifOU 1 1 'H1fiflO1'iffl UlJt'll 

, Q,I:' A .etA 
tJfffill1ft A. hydrophiJa 

Ardo et al. (2008) 1$.ft01:l1ffl!U'''''i'iu Astraga/us membranaceus Lonicera 
, ,,, , 

japonica lU'i oufi 

tJt'llUt'I A. hydrophi/a l"tJ,.wfflAU lu'iOU (boron) H't'I 

l"lIi 'tf tlt'll'W t'lnu'U'i :w::t1t'11aiftJ fll11 

Ut\'1"'i 1UffOU691n01'i9l1tJ Ht'ltl'i 10{]11tl t'llU ,rnU fflAU 1..,'i 'iU,r.:JffO-3'1fUfI.., toII nu 'H10

nu ffl!U '''''i'lfUfI 'j 

d t Q A l'" ...,.,fflAU A. hydro phi/a f1tJon 'Htlt'l10U 

fflAU '''''d111nu'ri-3ff0-3'1fUfI U::, U't'l::l111nUlU'iOU 

ffl'iffnflUl0tJ1ffl!U ,.wl111nU ''tftJt'llnU'U 

Q , "'.1 ...... '" • "" .. Ht'l111 'HlJt'll11fJ1l9l1U'YI1U9I001'iflflt'lf0 A. hydro phi/a 

Alsaid et al. (20 I0) '1 '\I 0-3 ffljU '''''i 'UtJ'i::t'YIftllllt'ltCitJ 
..Ii , • J '" '" .. , , '" "" "" 'J! ... 0C)f-3fflAU "''it'Ht'llUfit'lltJOUfflAU t"''i'UO-3 'YItJ LlJUOllllffl!U "''i11 'HHf'l1191tHfllOU 10 'lfUfI Ul111 

1l101{0-391t'11fl m::lfitJll (ff1U';1) OUt'lftJ (ltlaOO) (no) 9'I::'tlt (no) hn::..,l <'U) 

'HOllU'\IO ('U) (Ht'I) '\Iflu ('il0) ..,'lo''YItJ (Ht'I) fllU"'\1 (9'I1f100) '1 '\10-3 
" "" ,

iU691nff1U 
o 2 _'lI.d"" "0 .& Q,I tQt1: 10 (w/v) 

... "" 0/1 'I ""... """" 1'1f01t'1U'YI'itJ f1tJ 1'1ft'lfOUUfI'YI1'itJ S. aga/acliae 'YIflffOU"11111i disc diffusion assay Ht'101'in01:l1 

..,U11 m..,1::ffnffnflUl001J1'1ftJ m::lfitJll O1U"'\1 Ut'I::1'H'i::..,1 n-htT'W 

http:fI'lfUfI'H~-3.JU
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4 .t!Q,I Q .I 4.ct 1 d 1 iI
ty'lHJ WlfflU1Jfl'YIll tI S. agalactiae fltlfl1Jl'lftl:JJfl11lJnllJll t:l uml iimj'l 

A d.:::t QI t d d I •• •• .. .. r QI 

Ull::::lJfll minimal InhibitOry concentration (MIC) 1'Y11n1J 0.15 
.. q 

, , " II SI 

1Jllnni' nl 'j nnfl\11n01Jl'lftl 1 MuniJ 1Jflfiil fJ'lflAflU lnUU 

171U vnr:h (p<0.05) 1Mn1u'lffl':hnl,ntifl\lln 

l'fl streptococcosis 1UiJllllAll'tf ull::::iinil itf 
.101 A ,:1 ='10QQI 

Rallanachaikunsopon 1111:::: Phumkhachom OmlJUU1U1U 

lJlnfi-rilnUfln1:nHll'IJO"nl;!U ''Vt' fJno hfl1uiJlll ';-;lOfhwtfU 
• iI 

nuH'nl,1umllJ flavonoids morin, morin-3-0-lyxoside, 
cv t A.e:f. I 1 1morin-3-D-arabinoside, quercetin 1&1l:::: quercetin-3-0-lyxoside 1 'fl U 

II 

iJlll flavonoids '¥In';1 hfl1uiJlll 'ri'11111fJ 
'" tI • l'lfU A. hydrophila, A. salmonicida subsp. salmonicida, Flavobacterium columnare, 

Lactococcus garvieae, S. agalactiae 1111:::: Vibrio salmonicida (Rattanachaikunsopon and 

Phumkhachom,2007) 

nu (Psidium guajava) 1Uml

A. hydrophila l111::::ml 11.1Nt'I1.1Iilll::&Otllil OffU 11.1 

Nt'l1um'fl11Jf,}lJ A. hydrophila 1uiJ(11lAli (Pachanawan et a1., 2008) 
II 

(AnJrographis paniculata) 

S. agalactiae Ull::::ml '1.1fh'YI:::: lllfJ1\l'd 1.1All:aOfJAUll::ffl'd 

ffnA lO'YI1UOll'UO'loAl'YI::1l1tlh'd1um,fl11.1f,}lJ agalactiae iUiJllllAli 

(Rattanachaikunsopon and Phumichachom, 2009a) 

(clove oil) Lactococcus 

1'jI d ... , ... , 1 ... ,x
garvieae Ull::m, 'lf6l111l'YIlJff1UHfflJ'UO'lUllJU110lJl::::111fJ'lJO'lmU'Vt\l um'dfl11JtJlJ 'dflllAl'lfO 

Lactococcus garvieae 1uiJlllUli (Rananachaikunsopon and Phumkhachom, 2009b) 

ml1 (chinese chive oil) 

1'" f ::: Q.I , 4 ,Flavobacterium column are Ull::::nu 'lf6l111'd'YIlJn1UHnlJ'lJO'lUllJUl1tllJl::111fJ'lJO'lntl'lflfJllU U q 

mlfl11JtJlJ F. columnare 1UiJllllAli (Rattanachaikunsopon and Phumkhachom, 2009c) 

nn 'm,h1Jn (eentella asiatica) i Unll 

Flavobacterium columnare Ull::ml 11J'U11Jn'U llfl 
.... ,x 1 _I .... 

q 

lIA1'lfO Flavobacterium columnare UlJlllUli (Rananachaikunsopon and Phumkhachom, 20 lOa) 
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(cinnamon oil) 'lJfll'nJ'UJ.:Ifll'mi'1ty'\1i).:I S. iniae 
't " .,; ... I .., 't 1 "" A'lfil1111'j 'YIlJ'if1lJ lJfll'j f1 lt1t;)lJ 'j S. iniae 

'lJ 1.h'llun (Rattanachaikunsopon and Phumkhachom, 2010b) 
iI d.t::l , QI iI Q,I 

fll'.i 'Ifi)1111'.i 'YIlJ ff1lJ 1'1 fflJ '\1 i).:I ff1Hfflflfl1lJlJ 1'\1 i).:j 1 (Cratoxylum formosum) 
, 

'lJ fllHY lJ'j 1fll'j 'lfil S. agalactiae , lJ1Jn1 

un (Rattanachaikunsopon and Phumkhachom, 2010c) 



•"" 'IJ'YI'YI 3 

. . 
. . ,. 

ftl1Hill ff1{LJ 1..,11f1tJ;i,,n'kIfil1fffl'tnu 

II'1JU'"'.. .. .., 
'lftlMnqll 

<II ... "'lftll'JltllflUlft1 t AlliS 0: iJ1UflUl1Jl 'If 

Heart-leaved moonseed Tinospora crispa Linn. o "fllA'kI 
... 

11111fl Asiatic pennywort Centella asiatica Linn. '11 

Guava Psidium guajuva Linn. '11 

{Qlfl::flltJ11j)1 Kalmegh. 

king ofbitters, 

Chuan Xin Lian 

Andrographis punicufuta 

(Burm. F.) Nees 

'11 

Han Lian Coa, 

False Daisy 

Eclipta prostrata Linn. 0"'CllA'kIUfl::, 11 

.,£ ... 
'lt1J'kI'lf'kl Khamin-chun, 

Khamin-kaeng, 

Turmeric 

Curcuma fonga Linn. nfl 

.. 
m::lf1tJ1J Garlic Allium sativum Linn. • .... 

'H 'kI fl 'H 1 fl 

m:n.h:: 

Egg woman Phy//anlhus amarus 

Schum. et Thonn 

0"{llA'kIU{l::, 11 

... 
mfl'" Mangosteen Gurcinia mangostana Linn. 
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", 
fll1H1l1 

, 
fflJ'U lvn1l'ltrriiofl• 

, J • ClIP. 
tfl'Ull'Ul1Jl1'1 

Balsam pear, Momordica charantia Linn. 

Bitter gourd, 

Bitter cucumber, 

Leprosy gourd 

den spurge Euphobia hirta Linn. 

Hot chili pepper, Capsicumjrutescens Linn. 

Chili pepper 

" ""mJl'IJtJ11111'lJ Tangerine, Citrus retieulala Blanco 

Mandarin orange 

Pomegranate Punica granatum Linn. 

Ringwonn Bush Cassia a/ata (Linn.) Roxb. 

-til Galanga, Alpinia galallgal 

(Linn.) Willd. 

Clove tree 

Galingale 

Eugenia caryophyllus 

(Spreng.) Bullock et 

Harrison 

Kaempfer Boesenbergia pandurata nn 
(Linn.) Mansf. 

Holy basil, Ocimum sanctum Linn. 

Sacred Basi 
o 'JILemon Grass, Cymbopogon citralUS Stapf. 

Lapine 
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.. II II n "f 11.1' • cI., .1'"11111117 ,YlllYlUll ,'I Ufl11ftfllJ1U ,,,Ufl (I) US1:lYl" (2) U'lun (3)"n 
1 cI .I ... _ ... 

(4) 1I1Y1:rmJ 'ill (5) (6) "UU'IU (7) fll:lllfJ1J (8) tin ,,. lU (9) 
"f f _" .,."f .11..._"" ...... 

(10) U:l:,.Ufl (II) U1UU'1'1ftlt (12) YI,fl1Ilt\i (13) t11Il"V'llt'llU (14) lIUlIU 

(IS) 11I,;I"ll1ft (l6),h (17) (18) Ol:'I1fJ (19) 0:1,"'1 (20) ":t,,f 
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" ,.. (distilled water) LtlflllHHH'IJ:IJ'IJ'W 95% (ethanoJ), L:lJfl1'WO" (methanol), (ethyl 

acetate), L3fU91'W (hexane) u,,::il&flo{ (ether) 2) 6 ... .. 
ff1A'W'rn lj-J'Utl lJ::l::;i'Wtl u,,::n'UVilJ 

5 J1tlttt.l 95%, L:lJfll'WO", tI":: 
Q.t -. d -lQl t: HJt1L9f'W tl'Uff:IJt.I !tlt.l 'IJ:lJt.I'b't.I "tl 'U 'W1t.l:IJ':i1'b'ff'H . .. .. 

jI .cs :ld 1"Q,I 0 Q" r ..:,. tId tI 
fflJl'l1V1'H11t.l t.lOtl'iJ1tl'WlJml 3 flO 'W1tl"t.I IOfl1'W01:lL'lIlJ'lIt.I 95% 1m:; 
... .. A '" 1iJ' IIJtl.l '" , IiJ OLfiOl 'W 'lI1 mt.lftt} ., . ,., , 
'iJ1mrt.l'111 ffll 'ftl :lJlfftl'hllf111lJff1lJ1l fI1t.I 1

rio hfllt.1tl1:l1i11:1 s. aglilactiae 1m:: A. hydrophila 2 

'ftl nrin hI 
70 lrJt.ll1"l 72 ;h
U1FHff1A'W I tli'lJ 10 (1 'W 

1:10 w/v) 24 '01mr'Wlhrl1'WHfflJd'tl,j''WL'Hiv.(J 
4 d .cS .Q Q.t :, d I 1(centrifuge) flfl11lJLl1 10,000 lO'Uit.llf111J'W111:11 IS t.l1fl 'H"nltlt.lt.lLtl'Uff1t.1 ff (supernatant) 

4 'iJ'Wtl11'iJ::ijmlul'tlH' 

'ftl 100 J.11 .. . 
lJ11rllt.1'H1:IOfl micro centrifuge ... Speed Vac 

100 '0:: 

u,r ffti,. '01tlff1A'W 'ftl 1 J.11 ftl' tl 

'Ufl11lJl,r:IJ,r fftlflff1A'W 'ftHltl'b'Ufll,rijtimilo'U 100 J.1g/J.11 

http:J.1g/J.11
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95% 

-/(S, A) -/ (S, A) -/ (S) -/ (S) -/(S) -/( A) 

oU11Jfl -/(S, A) -/ (S, A) -/ (S) -/ (S) -/(S) -/( A) 

-/(S, A) -/ (S, A) -/ (S) -/ (S) -/( A) 

-/ (S, A) -/ (S, A) -/ (S) -/ (S) -/( A) 

-/(S) -/ (S) -/ (S) -/ (S) -/(S) 

-/(S) -/ (S) -/ (S) -/ (S) 

-/(S, A) -/ (S, A) -/ (S) -/ (S) -/( A) 

-/(S) -/ (S) -/ (S) -/ (S) -/(S) 

-/(S, A) 

-/(S, A) 

-/(S) 

-/ (S, A) 

-/ (S, A) 

-/ (S) 

-/ (S) 

-/ (S) 

-/ (S) 

-/ (S) 

-/ (S) 

-/ (S) 

-/ (S) 

-/ (S) 

-/ (S) 

-/(S) 

-/(S) 

-/(S) 

-/( A) 

-/( A) 

-/(S) -/ (S) -/ (S) -/ (S) 

-/(S, A) -/ (S, A) -/ (S) -/ (S) -/(S) -/( A) 
d 

1111'11 1't1 fI' -/ (A) -/ (A) -/ (A) 
I 

'\11 -/ (A) -/ (A) -/ (A) 

-/ (A) -/ (A) -/ (A) 

-/ (A) -/ (A) -/ (A) 

-/ (A) -/ (A) -/ (A) 

-/ (A) -/ (A) -/ (A) 

11111tJ111fJ - = 

-/= 

'I" 
S = S. aga/actiae 

'I" 
A = A. hydrophi/a 
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Q Q ";'1 "" ""I ,1.... "" 4 AI
UtJfI'VI1'Hlflfl IlflU"l'V1 t'tf t'WflT'jfffll:ll'WlI 2 'tf'Wfi flfll'b'V Streptococcus agalactiae 

<; III """ '" '" un: Aeromonas hydrophila IfiV S. aglilactiae 'W'ltJn 

n\ltJ'Wl\11ty fllfl1'tfl1.h::;)H flW:lfll:lflHflfffll 1I'tn1'V1UltiV'UV'UUfl'U ri1'W A. hydrophila 1,)'1I1fl 

fll 1 UV fll4ij 11 lflU" lU" h fI \I lflUtJ flfiil U'tfU fin '1. 'U 1i 1 1 \I lfllllhl11,!" i nd'fI 
Q 

fJ tJnn'tf1il'W 
,1 A ";'1 "" ,1 ....... t ",.001 <V 4 ,1 'I 

tl1'1111 u,,::fffll1:'VI L'tf I flij lCIV.:I t'U 

brain heart infusion (BHI) broth 30 mff1195",Civff 
Id.c:l t G.t , 0,. d .: A clid. t 

"J t'Wtl1'1111lC1V.:I''tfV BHl broth glycerol 

't'Wm1l1W 20% (v/v) -20 ij.:lffWJ",CiVff 

s. aga/actiae ., 
flU 'VIfI ffijtJ fI 1111 ffllJ1HI'Uij fft1f1ffll'U 1 vt 1 't 'W fll1 Jmj.:l flU' \11 ty'l.lij ., . 

S. agalactiae 'tm swab paper disc 't'W BHl broth 30 ij.:lff1 
Q 91 I 0 JII '1",,J,,1 

'95"LCJfUff llJ'Wn"l 24 'tf1111.:1 flV'W'Ul111lJ1V (swab) BHl agar 
o I ,d.. I A ". tI 4. Q,

'W1UH'W paper disc 'VIlJ"{lflL'tffl 6 1I""111f11 

,1 '" I -" ... II).F- 1 1 "" IBHl agar Ut11'11Vflffl1ffflfl1l1flffll'W Ivt1 lJ1111f11 25 11 fI'.i"fl1 

paper disc 30 24 flfl'U 

thiUU.:Ilflfl';hij inhibition zone '1 UH'U paper disc 'I11ijhi inhibition zone 
4..,r cd J 1.do .d 'II QI

lflfl'l.l'W1 ijtJ '1 paper disc flUfffl.:l11ffl1ffflfl1l1flff2fU vt1'V1'Wl111VlflfffltJlIfl1111ff1111H11 'W ., 
fll1JtJJ.:Ifll1'\J1ty'U6.:1 S. agalactiae 

'Uf).:I S. aga/act/at! 
I t I if , ""4".cS ".cjQ,I QlQ.Ifll1'111fl1f11111L'UlJ'U'U 'VI'W flV'VI ffflfl \I lflffll'W lvt1 'VI ffl1111 

S. agalactiae 100 jlg/jll 1I1Yll 
.. "jI tit Go' 10

fll11\1ij\JH 2 L'YIl (two fold serial dilution) 1I1fl'W'W'Ulffl1ffflflffll'U vt1 

::A'Ufl1111,iij\lHm1l1f11 100 ill1fl1 nfl1 iU'VIfiffijtJfl1111ffllJ11f,l 't 'W L\l1ty 
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"'''' 1 "'" , 3.F-'lJO;jUml'YI1'W S. agalactiae 'lJ culture 'lJO;j S. agalactiae (10 CFUlml) ullJ1V'11 

4.9 ij"fifiV'll 'Ill culture 30 o>1 ffWlf" lCUf.Jff 1l'Jhln"1'lJ1U 24 r10U . . 
V'l11 \lfll'H \l f1j'IJO;jU1Jflfiil f.J 1 Y'l f.J fll11Y'l rl1 fll 1 ,<]Y'lflii'lJ Uff culture fi WJ1lJ f.J l1fl au 
600 'lJ11UllJV'll rl1 MIC 

'" .... "J iI .!! , • 
1\l1f1j'IJO;jU1Jfl'YIllf.J &Y'l CIlf;juffY'l>1 U11U1f.J Ilg/ml ..  

3.4.3 s. agalactiae liltliIl1iInil\llft 

fill 1\lff01Jfl" 1flflll U1JJ>1flll S. agalaL'liae 1yn 

1111Y'lf.JfIll'1l1ff11ffflRffllU MIC S. agalactiae 
iI iI 3.F- I ... '" '" l'J .:. 1fl11lJL'lJlJ'lJU 10 CFUlml ullJUll 4.9 mI 1JlJ'YIOW11f1lJ 30 un"l 24 'tf1 . ... 

JI • JI 

\llm!u'Il1 culture S. agalactiae lY'ltlffllfffiY'lff1,l'lJ1Yn mlJ1V11 100 III lJl'rl".:j''lJ 

011111 BHl broth i..,1 mlJlV11 4.9 ij"fifiVll mf1'l!1 30 O.:jfl1'" n .I" 1 '" ... i ;:.,f'CIlf"'CIlff.Jff I un"l 24 ')f1 lJ;j 111ft S. agalactiae ff1lJ11fjl\l1qj'Vl1J tI L'lJ011111'''lJ.:jL')fO BHI 
• JI 

broth fi i,jiiflll ,;ilJffll ffflRff1,l'lJ ff11J11 
Iii 1 I '" "" 1 ;:.fs. agalactiae U1J1J bacteriostatic uVlm S. agalactiae VI tI 

• JI 

BHI broth fi 1,jiiflllL;1lJff11 i ff1lJ11 

S. agaJactiae U1J1J bactericidal 

3.4.4 fllllfiltlS.I1Jt:ll'Ut:l 

tJ"lU 'lJfIll 'YIR" ,l'J'lJ 1 flO 

hw) 1 RtltJ"lU"i,3f) 1J r;m1 2 ntJR111' r10'lJ 'Il11 tJi.nU fill 

50 fiVll 30 (fish stock) lY'l tliifll1hf"ff-3 

12 12 oi11lJ-3 flO 

30 % 

mlJ1W 5O/oIJ111Ufli1/1'lJ 2 flf-3 r10U'Il1tJ"lU(l1tJ,.n'lJfIll 

BHI agar mf1111 30 ,n'lJLTi.n 24 oi11lJ.:j 
"'''' "'" ;: .f • "'I "J • a ad "" ;: .,f

U1Jfl 'YI'1 m \l1 qj1JU 01111 1 '''lJ.:j, ')fOR
(V

>1 fl" 1111 1 0 &lJ 111fllJ U1J fl'YI I1" m \l 'iqj 1JU ')fO 
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" 0 "1 ft I 0 "I ... I ='1 "I "I 1.9 0 "IPi' '" 0 d ftl,nH'W1 Lu't11tll'W\HJ'W11Lu'W S. agalactiae l1'H) L1J Ltl LPlfl 'It'ljPl't1Plt'Hl1JfflL'Hllu API 20 

strep test kit . " 
haJfl1Pltll'I't1Plt'1tH 'ftJell iJ t'1 1'W to i1 fH' 1Pl . ., 

45 30 to ± 1 fll1J 

3.4.5 m1ftfll:llftll'llllm'n1um'H181uI1uthnilo'U8,:J S. agalactiae 

,'UflU riflhfl S. agalactiae 'I 

6 5 J1 

10 i1 S. agalactiae m1Jlfl'J 50 '1J 

(intraperitoneal injection) S. agalacliae 
• ..., Q,tI 4" 

.d " " S.I • ..., 7I S. agalactiae 't1 'IH't11fl1J 6x1O CFUlml · . '" " "";V <V Ii';jI I2 S. agalactjae 't1 'lH'YIlfl1J 6x to CFU/ml · .  
"" " ';jI ""';V • '" 5"J,fPlflll'YIi'lt'1fH't1 3 S. aga/ac..'tiae 'YI 'lH'YIlfl1J 6xl0 CFU/ml 
d " jI • 4 S. agalactjae 'YI 'lH'YIlfl1J 6x1O CFUlml · .  
'" " !II I '" J"',!lI5 S. agalactiae 'YI '1H'YIlfl1J 6x1O CFU/ml · . 

6 S. agalacljae Yi',Jnho1J 6x to 2 CFU/ml 

tJLtlunt'11 2 fftJi'llH U'C1:: ff

L'l1U flllnUfJ1111l tlfllltlllfllfl 'H lfl....1JtJt'11fllfl' 11 tJ'C11iJ 'C1'rJfli \! fl 
o .l ,.... "I .A "I '" I ftl "" "" "" .l'Wl1Jlf1l1,,1111'ltf) S. aga/actiae Ufl1J ifl L....flfl'WfJ'W 11flllfllfl'Ufl -'lu'C11'U'C1Lfli'l"lflflllfli'lL'ltV 

S. agalactiae 
o ...... 

fllHll'W1W'Huh median lethal dose (LDso) (CFUlml) 'YIlf111J 111'U V,:J 
" Reed-Muench (1938) 'tJil 

log LDso "" a log b + c 

a "" the mortality higher than 50% - 50% I the mortality higher than 50% - the 

mortality lower than 50% 

b = dilution rate, in current experiment b = to'j 

c = the log of minimum dilution rate, when the mortality higher than 50% 



66 

.,j.,. .r 
f1flAl'lSt'l S. agalacdae 

, hn trNllm, 
d,1I' J. Q,I .: 01 1Q 0 0s. agalactiae 'i'lun fl1 

I r l' , SI4 3 Clf1 'If 

tlll1ijll\i114114 10 i1 
1 

'146'fl'lth14 9:1 (w/w) (Diet 1) 
...I tI.. ,I 0 d tI ... ... 2 

19:1 (w/w) (Diet 2) 

3 oxytetracycline 

'146'flnth14 199:1 (w/w) (Diet 3) 

4 1,jF-4 fflJ 'Vtl 

Ull:: ,,jF-4fflJ oxytetracycline (w/w) (Diet 4) 
.. , , ,I SI ... I SI}lI

01' flft 
J tI lll14 II nll11'UH'i'114 

.c. t Q,I' Q , .. F- d t I Q,I QI 5 114 S. agalactiae 14u'1J1Wfllmn'IJtl1 LDso 

tlll1ijll 10 114 01'014 

t) 111" ua:: 1U' tla1ij II 14 01' fl II Qnu llJ n'111 
, ... , •• "" tI .... "".IS. agalactiae 14fl'IJ IIll:: fl S. agalactiae 

3.5 n11f1A1UlUr"'11'IJ A. hydrophiJa 

.. 
3.5.1 

A. hydrophUa 

m,flft 'i)lnffll14 , '14 01' 1)
.I """" ,,,,...,. 1 ,I ...I ..l'lfVU'lJfl fll'l VA. hydrophila 'lf1ti swab paper disc A. hydrophila flfJWl1fJlJ 30 

... ':'1'. PI J l 0"lSI':'LClfalClfVff Lu14l1a1 24 'lf1 nt)141411J1111V (swab) BHI agar 141 
I ....ItI.I .1! I " .. SI J.. ...UF-414 paper diSC fl 6 lJalll1Jfl' 

.I ... 1}lI '" , AF- , i .. I,"Itt) BHI agar u'1J1Yl' 25 1J fl'lllYl' paper 
• 0 ,I .I,tI I ...I.. ... .:, 1 I ., 'tI, SIdiSC 'lJ1JflfJWl1fJlJ 30 Ll114nal 24 "It1 nt)14....,l 11 

inhibition zone "1 paper disc l1lt)',j d'lL'f114 inhibition zone 
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• III 

'HJ'IJ '1 LlH\J paper disc 

A. hydro phi/a 
• f .., 

I SI SI.cISi .cI IV 1II.cI IV IV ... 
3.5.2 1'V'l1 Tltl11J11QfJ'lJfJ.:am"Utl1qJ 

'liM A. hydrophila 
, , • 11 

fll' l1ltllfl1llll,r1l,r 1'1'Fl'll 6 1'1'1llJ ,'" 1'1'1111' t:l fl'IJ fl U q 

A. hydrophila toO Ilg/Ill 1Jnh 
III III 

2 L'Vh (two fold serial dilution) 'illfl,r1J'Il1ffu1'1'nFi 
III 

1'1''d1J ,'" toO l1l1 hJVlFl1'1'6'IJfl111lffllll'tl '1Jfll'

A. hydrophila culture A. hydrophila 003 CFUlmI) 

4.9 'Ill culture 30 L1J1Jl1ft1\Jl\J 24 fl61J 

'n 'il1'1'6'lJflll'l'il ty'lJ V 1 FlVflll lF1fllfll' t)Flfl It1'1' culture 
, 'I JI ,. • .,., iI" QI" c:t!V A 4 QIQI

600 'lJl fll MIC 

L 'lJfl (J \J l1"bv Ilglml 

3.5.3 A. hydrophi/a li1fJD'11t1nil 

III 

fllHI'n1l1'1'6'IJfl'" A. hydrophiJa 

v111F1tlfll'j'lllff1'jffnFlff'd1J MIC A. hydrophila 
3flll11L,j'll,r1J to CFU/ml mlll91'j 4.9 30 6-:jff1LCW"'LCb-tlff 24 

• JI , II 

'il1fl,r"nll culture A. hydrophUa 1F1Vffl'ffnFlffl,j\J i", 100 III 111 

lriM'1J6111U BHI broth 4.9 
.. "!'II .:, <r A ... ... <r ,P'I

30 6.:tffllCW"'lCWVff L1J1JL1"'l 24 111fll'l6 A. hydrophila tll1J 

BHI broth i", i"nl1llUtl 
III 

A. hydrophila U'IJ'IJ bacteriostatic Ufit:rl A. hydrophila 

itf11J61111'j Liv.:a,46 BHl broth ,,,'j ffnFlff'd1J i", 
III 

A. hydrophila U'IJ'IJ bactericidal 
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3.5.4 m'n";fJ1J1.hnila 

tlftlil eN, lJ fl11 LrJlJ tlftlil ft 11 ft 
...... '" '" "' ... '" ... r: .. "" '" .. ...,. '" ... 0 '" ""... Qf A I _I!l'lJtI'HltlUft:::ftiJlllJ lftlJ111911lJ1Ul 'U1'WVlLfI10Ltl1ty LflflflWG)'I tllfltl (9fftflllJ fll lJ1:::LVlfr 

'VlfJ) L9Itltlftlil 2 ntl1l1M' OOlJ\h,tI,,nlJfl11 

"'... ....d... ... ,. ... '" , lJfNftftl1191fl\llJltl 50 ft9l1 30 (fish stock) Ltltl1lfl11 

12 ci1 12 Uft:::'1f611111dl11tlltldl111'Utlftlilft ti6 

30 % 111fJfl1'S,1f61111n:::'111lJ 

m1l1W 5o/o/\I,ml'flA1tllJ i9ltlU1h,1f1'lJft::: 2 (IeNl Uft:::lglJ) 06lJ,jlt1ftlilftltl,,nlJfl1'S 

A. hydrophila 1110'li LflfJfl1'S,jl 
'" , AI ... . 0 ,x ...... ... AI.d.,. ,x

91'U Uft::: 91\1 ftllJ ftVlIft 0 fl L91 tlfl1'S t111111V11fl1'S UfJflI'ti'6U'UflVl1'S fllJ ft Otll'ti'O'UlJ61111'S 
J ,x '_1 . .d... ... .:, ,. '" . ...0 BHI agar Un1lJl 30 llJlJl1ftl 24 'ti'1 

"''''... .1,1", • • " "' ... '" "" U'UflVll'S tiluty'UlJ 6111 1'S 'ti'Otl 1111 'S 0 11 11 lfl1lU'UflVl11 f.ILtl 'l ty'U lJ 6111 1'S J,x:tl 

o '_1 0 • '" , .. 0 , tI ..s cd _I".II lJl lJVllfl1'tllJfJlJ111lJlJ A. hydrophila 11'0 11 &91191fJ 'ti'191V191tYtl'Unl1'StlllJ API 20 test 

kit . " " 
, 10 i1 111

45 nm 30 10 ± 1 fli'1I 

3.5.5 A. hydrophilll 

1lJfl"OOL'fl A. hydrophila vil 
!.'II r: i , , "'_1 ... 0 6 5 91tJ 

10 i1 tlftlilft A. hydrophila m1l19l' 50 '11ifl,n9l' 

(intraperitoneal injection) A. hydrophila 
• '" '" J . . 

'" tI II ... , V I '" 7 1 A. hydrophila VI 'bTVllfl'U 6xl0 CFU/ml 
.cI " " Y Q,I 6I2 A. hydrophila VI 'ti'l'Y1lfl'U 6xl0 CFU/wl 
.d ..I,"tI II I '" S191fll'Vl9IamVl 3 A. hydrophila VI 'ti'L'YIlfl'U 6xl0 CFU/ml 
.d " tI .d," 4! '" A. hydrophila VI 'ti'&Vllfl'U 6x1O CFU/ml . .  
... " " ...,,, I '" 35 A. hydrophila VI 'IH'YIlfl'U 6x1O CFU/wl 
..I " tI .d," 2I '" 191fll'SVl9IftmVl 6 A. hydrophila VI 'ti'L'YIlfl'U 6xl0 CFU/wl 
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r... ,l _I I lq _I ...._1.. '" ... .1 mllJ'Unal 2 

L"lf'U fllln'U0l1111 
.. ,.... lq ..... '" , _I ... ... ... 1 

A. hydrophila 

A. hydrophila 

fllnil'U1tlUllfil median lethal dose (LDso) (CFUlmI) 
tI 

Reed-Muench (1938) 'tlil 

log LDso = ex log h + c 

ex = the mortality higher than 50% • 50% I the mortality higher than 50% - the 

mortality lower than 50% 

b = dilution rate, in current experiment b = 10-1 

C = the log ofminimum dilution rate, when the mortality higher than 50% 
.. "l1li "'"l1li I.., .1 ...3.S.6 ITt1 lIa::lI11l1flAQ14'" 

..I... " flflAI'J8 A. hydrophUa 
tI • tI 

, JIo:!"; "',!JI 'l .t'" '" 1 .1'" • ...A. hydrophila i'lUfl 'UHH Ua::U1lUflfll0'VI1'UOa 95% 'UHH fll1Ja1flU 

' l' l"l 4 3.1 "If 
_I ... .. '" _I ... 1 · ,l !JI I ... '" ",,llJa1'Ua;J1'U1'U 10 fl1 lJa1'Ua 

1 ;JltlN'ff1Jn'UlUN!

4:1 (w/w) (Diet 1) . " 
2 

24:1 (w/w) (Diet 2) 

3 oxytetracycline 

199:1 (w/w) (Diet 3) 

4 'Vil ua:: 

oxytetracycline (Diet 4) 
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,: i' ,: jI '" I " 11 d'1 'lJ .:Jf11111'UH"1'lJlil 'lJ 

nnl 5 i'lJ A. hydrophi/u LDso !,rlV1H';O,nfo.:j'\l(l.:j'tlnl'Un 
'II 'II •• 

10 i'lJ mlO'lJ01'11n un:: . " 
A. hydrophila , 'lJ 

i1J A. hydrophila 

... 
lPltJ1 (One-way analysis of variances: One-way ANOVA) un:: LSD (Least Significant Difference) 

.:jVlPli:W.:j 'l,jlO'lJ 5 .:jVlPlnt).:j 



,  
tJ'tl'n"" 4  

• v •
4.1 S. agalactlae 

" 4.1.1 t.y'UfH S. agalactiae 

j:U 

S. agalactiae swab paper disc 3 

. ", 
fl11Hn3 S. agalactiae 

III 

5 "IfUfI 1f1vlrn swab paper disc 

,"..
Pi'"niUU':D1(1 . 

lIfl'''U lllfllU!)I,'1 10fllUOU 95% 
.. ... 

10flU6:::..1f1fl " '1hflaU ! 

d 
\J6':i:::nUI - + + + -
ti'1\JO - + + + -
FJi' + ++ +++ ++ + 

ihn:::tn{J + + ++ ++ + 
d - + + ++ -

.r '" 'U1IUW + 1- ++ - -.. 
m:::1fI(J1I - + ++ +++ + 

\)ollt\J - + ++ + -
'" ++ ++ ++ + + 

".. 1I:::':i:::'UU0 - + + ++ -
= 1/U lU11':i1'lJffl1 - + ++ + -

++ +++ +++ ++ + 

• tf1l1;i{J11111t.l ++ + + + -
'" ..11\J1111 - ++ +++ ++ -

1ftf11\JfJ1I - ++ ++ ++ -
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+  

++  

+++ 

,11'\.1'A':ht'l'l'.it'l'flflt'l'''J'\.I' ft'.iUrift::'}fiiflijfl11lJt'I'llJl'.it:l , '\.Ifll'.i 
" .

S. agalactiae ltUJt'I'l'.it'l'flflt'l'''J'\.I'ft1liijfl11lJt'I'llJ1Hl''\.Ifll'.i 

" S. agalactiae (+++) 'HlOfiliMLnfl inhibition zone n1'Hn11 

20 lO fIlflH'\.I1n '\I) 'AUfl 8 n)
" . . 

t'l'l'.it'l'flfl 95% (fIlftn 8 '\I) t'l'1'.it'l'flfl95% t'l'l'.it'l'flfl 95% 

lO'nl'\.lOft'\lOn;Ul;lJ Uft::t'I'l'.i ff1'\.1 ft'l'.it'l'flflt'l'''J'\.I' ',jij 

" S. agalactiae 'AUfl Uft:: 

(n) ('\I) 

. " 
ill'Vt;1S S. agalactiae A1tJt'I'l'.it'l'flflllJ'nl'\.lOft !!ft::t'I'l'.it'l'flfl 95% 

... ..." 
.,f,.l" QI

(f) Hft fll'.i n'\l'H 'lJ 
... t.r... .,.,l

('\I) 95% ... 
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"". 0 ... ,... . 01"'" 1 --.1'Vtlflffl1J1Ulfll lHflfI inhibition zone 
f t f II , _1' -" " .:I JI 4" tv Q.f .Qswab paper disc S. agalactiae (MIC) 

" '" 'I ..; 4 

' 

II 
'" '" '" S. agalactiae 

, • 
(MIC) (p.g/ml) . 

UJmClfu IUfI1U8D 95 % &8t11U8D 
... ... "• <V 

UlflDU 
d nd 2000 2000 2000 nd 

.... 
U1UfI 

>2000 250 

>2000 >2000 nd 

125 250 2000 

>2000 2000 500 250 >2000 
d nd 2000 2000 500 nd 

.l ... 
'tI1JtJ"tJ >2000 >2000 1000 nd nd 

... nd 2000 1000 62.5 2000 

nd 2000 250 2000 nd 
... 

'HfJfl 500 500 250 >2000 >2000 

1J::'.i::(tJfI nd 2000 >2000 500 nd 
r .. 

tJl1J1Jn"ffll nd >2000 1000 >2000 nd 
... .: 

vt'.ifl'tlll'lJ 1000 31.25 62.5 500 >2000 

tf1Jl:UV111111J 250 2000 2000 2000 nd 
...... 

flUfl1J nd 250 125 500 nd 

nd = not done 
, .oil ... t ... ,l 1II.1'!! 

fl1 MIC S 125 ....glml ll1J1ViI.:J 11lfl1Jlfl 
, .oil... t ... ,l 111.1'.1 

f11 MIC =250 ....glml 11l1Jl1Jflnl.:J 
• .oiI ... t .... ,I"""f11 MIC 500 ....glml 
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S. agalactiae (+++) swab paper 

disc ijfll MIC 95% ltl'YIltJDCl 
d .do I I cv cv QI  .t::Ito .t::Ito 

MIC l'Y1lfltJ 2000 Ilg/ml 95% lD'YIltJDCl 

MIC l'yilntJ >2000 Ilg/ml 95% MIC l'yilntJ 

.t::Ito c. ddt ICV QI  e:!Q,ldl 

MIC 1'Y11fltJ 500 Ilg/ml 95% 
IQI  QI.Q.Q.do.el1 'QI

MIC  l'Y1lfltJ 1000 J.lg/ml MIC 1'YIlfltJ 62.5 J.lg/ml ffl'.i 

95% MIC l'tilntJ 250 Ilg/ml 95% 
, I QI  QI .Q C. .do .do' I Q,I " fIl MIC l'Y1lfltJ 250 J.lg/ml MIC l'Y1lfltJ 500 J.lg/ml ffTI 

:.:sQI  till:! • I Q,I QI CIt. 

95% MIC 1'Y11fltJ 1000 J.lg/ml 
d " d' IQI QI jld t::!1 IQI 

'\J'I1lJlJfIl MIC L'YIlfltJ 31.25 Ilg/ml MIC L'YIlfltJ 250 J.lg/mI 
QI  QI.Qdl IQI 

95% MIC L'YIlfltJ 125 J.lg/ml . " 
MIC n ffllJl'.ifJff1tJ Cl 

"  " "1_ d •
S. agalactiae MIC . .:s 4 d I I QI 

flfl lJfIlL'YIlfltJ 31.25 Ilg/ml .  " " 
fl;i'l1lJijfl11lJffllJl'.i fJ i tJ fll'.i S. agalactiae 

swab paper disc MIC 
" ."

't'l'.i ''t'l'.i tJ 

,.ntJ 'tJfll'.ifl1tJfJlJ S. agalactiae 'tJtJClliiCl ..,  ........ ...  
4.1.2 ni:l  S. agalactiae 

.;. • , .: , .: A d"..... ... 
LlJfltJ 1 S. agalactiae tJ fll'l11'.i 'YIltJ flCl'\Jfl fl 

.:, "0  tQ,IJ  1 I A d c. 'J, .: 
'\J'I1lJ llJtJL1Cl124 'n UCl1'Y11fll'.imm'tm S. agalactiae LtJ 

L4fl' 'lJijfll'.i 't'ltJ11 S. agalactiae 
"  " flCl ..rLM tJ 11ffl'.i flCl'\J fl;i'l1 tJijflCl'fl 

" 
u .  .. 

fll'.i fll'.i S. agalactiae 'lJ'tJnl S. agalactiae \!flnlClltJ 

tJl'il' ..rfll'.i S. agalactiae '11 tJfl11ijflCl 'flfll'.i . 
S. agalactiae 11tJtJ bacteriostatic (m't'l'YI 

". 
9) 
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0.8 

0.6 

8 0.4 

0.2 

In BHI broth 

containing 

herb extract 

Transfer S. agalactiae 

to fresh BHI broth 

In fresh 

BHI broth 

o 6 12 18 24 30 36 42 48 

Time (h) 

..... ... 
V.lO-U'H'lJ 

4.1.3 s. agalactiae 

s. agalactiae 

S. agaiactiae C') 

5 
... • ..;"-,,..,x _ 

L9'l1J1fl1tl1t.U'H1fl1 LDso S. agalactiae fl1111101' 
, I ,x ... I I.... -36 ... I.... S 

Reed-Muench V.1J11fl1 LDso S. agaiactiae 1Ifl11rn01J 10' 'HHU't1101J 2.4xlO 

CFUlml 

1 5 1tl S. agalactiae 
" 1 1 ,x...." 1.1 ... ...: '.1'" ..; ............1-U1'O'fl1lJa1 \l1001lUtlm'tf6\llMI1J ua: a1tla'YIfl1V v.1J11lJa1tla't1fl1t1fJOfl111 

"".... " .Q!'II ........ .1 "" ,J ...S. agaiactiae ua: 'fl 1Iff11'H'J1I1\l10 
Q A ':.-.. Q ,

S. agaiactiae tl60\l10tlViClflml1l ua:aoOWt.U::mtltl60-U6'1tJa1tla06tlfl1t1l111't1.:a 

10) 
... ,x 1 .1 ... I .......... ... ..... ... 1 ...: ... 

S. agaiactiae ua::aoowt.U::mVtl Um'H1I6tlO1JlJaltla't1flfl 
,x ... .1 ... ... WI'''' '" ...1'tf6 S. agalactiae flO 'H'56 a1ltl01l0tl61'H1llati atlowt.U::"a::vtC)flm'5110U 

, rAt.... ... .1 "'''.1 ,... A" ...." 1" ::... "'" .Q ....IlJ l'tftllU6t1 L9'l 110 
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'JI 'JI 

Uft::thilijiYtl1tll;' UN'lJilfll'H16n 

l'H16n filt.l 10fll.llf1Uf-UUn6t11.1; 1.1; 
• ... A '" ... "" 0 ..... ]1 " INftm::Tll.Ifl6m'flflL')16 Uft::ufftH6lm, i'i'lfl fl6 UN'lJ 

ilfll'H16n '61.1 '11.hn 1 l1W 

TIll' 

'"' ... _I ... ... ,;11'" A " I.fl11Hn 5 'i'1'1.11')16 S. agalactiae L'Ill'O"HmV (LD,J 

intraperitoneal injection 11 

.• 

.. --S aJ,.1'I8Ul.lftnl1U • ag acnae 

flll1U..rlJ..rU (CFU/ml) Dilution I 1 • 

6.Ox107 10" 10/10 

• 

2- 3- 4-

10/10 9110 8/10 

S" 

8/10 

..., 
8f111fl11f1UJ 

(%) 

90 

6.OxlO' 

6.OxlO' 

6.Oxl04 

6.Ox103 

6.0x102 

10-2 

10-3 

10-4 

10-6 

8/10 

5110 

4/10 

3/10 

1110 

7/10 

6/10 

5/10 

3/10 

1110 

7110 

5/10 

6/10 

4/10 

1110 

8110 

7/10 

4/10 

3/10 

1110 

7110 

SIlO 

4/10 

4/10 

1110 

74 

S6 

46 

34 

10 

'JI 

replicate number 

http:LU1~1.hn
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"  

(fl) Exophthalmia and opacity ('I) Cornea opacity 

(fl) Ulceration ofbody. anal fin area hemorrhages operculum region/gills 

(I) Pale liver (1:&) Necrosis of pale liver 

w 1 - I.111,"" 10 lIfl1!lw::mmUJfllla::mfJ ,"'111'18 S. agalactiae 

4.1.4 
_L'" ..... 

D1'fllrr18-rua11ltmflRI'I8 S. 1Ig"'.ctiu 
.111.1. 0 .1.1 .. 11.1. • .,; ... • .. 4 Viii' ,"Ufl 

.I ... 1'" · .,; ... · w'1't1'\J11fta::1UUft \l8i11'lft1\1 9: 1 (w/w) (Diet 1) fJl't11,"lJff1UNftlJ'I 

19:1 (w/w) (Diet 2) oxytetracycline lutlill'UbU 
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............. 0'" ....... .l! ...  f.lfflf1ty'YIH ffflfl 9t.:jUffpH 111'111J 11Viln'U11 l! 'i;1:: ffl'.i ffM'UlJ'YIl1J 't)'i;1 'U't).:j 

hf19iflL;'t) s. agalactiae 

60 -':!ee... 50  --,to 
40 1::•  c  

E! 30  

20  :;• 
E! = 10  
U 

0 

Diet 4  

Diet 3  

Diet 2  

Diet 1  

1 2 3 4 5 6 7 8 9 10 11 12 13 14  
Time (d)  

4.2 A. hydrophila 

4.2.1 A. hydrophlla 

lrl 't)Ulffl'.i Vi'.i , tJ 'YIflff't)Uf111lJffllJl'.i fI11J 
'" t.... 1 ..... ,JI "" dA.hydrophila pW11i swab paper disc 1Jfll'.il.:j'YI6 
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. 
6 fll11Jff11JTH1'U6·UflHHiVilff1.lU 1 ...nluf)1'l"uuu"f)1'm:ilty'Uel-:l A. hydrophila 

3 lVi1vlrn swab paper disc 

... J 
tll'fltl1 

.. . 
• <v 

\,11 fl il\,l 95% ltl'n1\,1tlll 

I 
++ 

i 

++ +++ ++ I 

++ ++ ++ 

+ ++ ++ I 

! 

++ ++ ++ 

++ 

++ 

++ ++ 

++ 

+ + 

+ 

'I' Q,I:' C\ .l 
!1J UffA.:.If·mfl1 'l" VU V.:.I f)1 'l" 1111 ty'U 

+ 1 Q,I t C\ At"
'UU1A 0.1 nun Ui1I 

, '" 
1J1flU 10 nun 

++ 'lJU1Vi11CJ1uumr.:.lfll'l"111lty'IJ6.:.11461J1flfl11 10 mm "ri'1i1nu 20 nun 
... t ... J . +++ 'UU1A1 20 nun 

11 1flfH'fll1'Y\A" U 11ffl'l"ffOAff1.lU 1 'Vi m9i":::;'HUAijfll11Jff11J1'l"fll U fll'l" .. . .. 
UUU"fll111llty'IJ6" A. hydrophila lAvff1.lu',nilhiiJrld11Jff11J1'l"fllufll1UUU" 

http:lAvff1.lu
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n)'h'I!'tlo,:j A. hydrophila '1 'UO'!i::L'Vffl (T. crispa) 
II • 

'Ill (A. gaJangaf) ll::'!i::;i'Ufl (M charantia) (C. citrares) 

A. hydrophila '1 (P. guajava) 

(A. paniculata) m::LnVll (A. sativum) (G. mangostana) 
II' JI t 

h'f'!il1,:jl11lflni.f1'Ufll'!iflfl1nil ffl'!ifftifl 95% L6'Y11'Uoa'tlO'l iu 
II • 

A. hydrophiJa inhibition zone ij'tlUlfllfhti'U . 
20.1 ijai;lllPl'!i (Plll1,:jn 11 fl1f1A'U1fl 'tl) 

.. 

. 
0 .., ,... 

. "1"'" 1 p -Tf'!i'YIff11l1'!iCl'YI1 l1lflfl inhibition zone 1..1 fll'!i'YIflffO'Utl1V11i 

swab paper disc A. hydrophila (MIC) 

1 7 

7 14 "Ufl (MIC) 
II 

A. hydrophila 

(MIC) (Jaglml) 

., . ... If)1'YIf)1950/0 1f)'nl'Uf)D1-hnau 
nd ndnd 

nd nd 250

250 62.5 125 

1n 500 250 250 
... >2000nnl'nfJlI 250 500 

., 
500 125lIoUlfl 200 

nd nd nd 
., .. 

'n11'n1l nd 500 nd 

111litfl1'nff ndnd 250 
•'Ul nd nd nd 

nd 2000 1000filU'V4" 

nn'lrlfJ nd nd 500 

>2000nt''V4n nd 2000 

nd ndflt'fI! nd 

nd = not done 

http:lItn~1.ln
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swab 

paper disc inhibition zone MIC Vl0ml 
II JI ,  , 

Vf1J11 95% !flVll'Ufli1'11flolilmli'oIIii,h . 
o .4"01MIC tlfl1Jtll!Vll01J 62.5 ....glml

" ..,..," ..4.2.2 flQ A. hydrophila 
.4 0 1IItI': '1 .:.l .J... ... 

1 
!1Jfl'Ul A. hydrophila L 95% lflVll'U6'f'1'116011 

.Il; 1 "0 f.l .J ... t ... 1IItI'l1JHH lu'U!1i11 24 1JS1 U'f'I1Vllmlf11V&lJSfl A. hydrophila L 1'U()11111 
.: .l 1 ,.J, IQ.Q QI tQI l11JVl 95% 16Vll'U6'f'1'116.:.111JHH Vf1J11 A. hydrophila 

LVltllUl1Jl1COa1J1Jl!Vlf.ll'lOo 95% 16Vll'U6'f'1'11flolll1J 
.Il;..., ... t... ,......;,_"tI 0 'I " .-
HH1JO'f'l  A. hydrophila 'U'f'Io'llw:m lJ VllI1Wlf'f'l'f'l'llfloli A. hydrophila 

A. hydrophila . ...  ... 
1V1tll'llfloll A. hydrophila U1J1J bacteriostatic (fllVfVl 12) 

1 

0.8 

0.6 

0.4 

0.2 

o 

In BHI broth 

containing 

herb extract 

Transfer A. hydrophila 

to fresh BHI broth 

In fresh 

BHI broth 

o  6 12 18 24 30 36 42 48 

Time (h) 

,  III 

II1Ttft 12  A. hydrophila U1J1J bacteriostatic 95% 

&flVll'U 
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4.2.3 ftl11111Ul,.al"nl1nel,ftl"tlD1Gne.a A. lIyt1roplllltl 

m1""t1tl'Uft"l1111Ull1 lumu'tl11ft A. Itydrophila 1"um1u" 
.. ... .I..;. " ". " • _II .1'" 2 .1" '" " .1

COJ 

8 m1fl1U... 1 ih 5 1'u 
" '''.1 ....".1 ... d '.1 ... ..;A. hydrophila ''''''9'R''llJa1 t1flflnUUm"tlt1flfl1J ua:: 'ft1Jl1lJa1Ua"R1U 

'lflR"lU A. hydrophila tlgluR'U 11a::'fl 13) 

(fl) Exophthalmia and opacity (...) Cornea opacity 

(t1) Ulceration of body. anal fin area hemonbages operculum region/gill 

(t) Pale liver Necrosis ofpale liver 

.. .. l.....;".tI... " anm 13 afl1!Jw::mUUtlfllla::mu U ... ,,,l'Ul'lftl A. I.ydrophila 

http:lutJtniia,.tl
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.I!  4 '" , .1....' ,xd .... A ,x
mltl'\.HJ'U A. hydrophila 'U vmnn'U . 

Yiq91nlllJ W::f11t1'U llnV'U 911t1 w::f11t11 lllU lln911t1 

'U -htJ lllU A. hydrophila 1 lllU llnv'U 9llt1ij 
.Q CIoI .. CIoI d " .. I.Q

Yiq91mllJ hydrophila (f11Yi'Vl 13) flV 1Jll1'Ull 

ijml-htlJ11dvtI')f1 

d 4 .4 ,Y'" A 1 .I'!! .... 0<9 51 ' ' '' Ull::1lJV 1')fV 'I1lllJ II f) 111'U lln1:lW:: 
.1.... d .... d 51 ... A '\" dd, " 

f11t11 s. agalactiae 
'" ,x '"  4 d 4.... 0 ,.1!n 

.4 d,Y 0 ,A  _0 

LDso A. hydrophila 
, , Ad' '''' -2 64 4 6

Reed-Muench YiU11f11 LDso A. hydrophila lJfl11mnU 10· 'I1lV 1.37x1O CFU/ml 
d 

8) 

..l '" .1 ... '" A  " ",Y'"fll1Hn 8  A. hydrophila (LDso) 

intraperitoneal injection 

. ..r ...... 
'''8&&1.1"nI1t1 A. hydrophila o tI ..t1'Ul'U 

.., 
6f111n11f11t1 

(%)
" " fl11lJ1'IJlJ'IJ'U 

(CFU/ml) 

Dilution 18 28 38 48 58 

6.Oxl0' 10-1 10110 9/10 10/10 8110 9110 92 

6.Oxl06 10-2 5110 6110 8110 7110 6/10 64 

6.0xl0s 10-3 3110 4110 5110 5110 4/10 42 

6.0xl04 10-4 2110 3110 3/10 3110 2110 26 

6.0xl03 1O-s 1110 2/10 2110 1110 1110 14 

6.0xl02 10-6 0110 1110 1110 0110 1110 4 

't1lJ1tl1'11 YJ 8 = replicate number 
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.1 ... ..1... .&
fl11Alr.J'UM'Ui.111fanAAI'IJ8 A. hydrophila 

4 \ilfi1 

4:1 (w/w) (Diet 1) 95% LtI'YI1UVa 

'\ltl.:.lillNt.:.liuOlfi11ff'lU 24:1 (w/w) (Diet 2) oxytetracycline iU01lnff'lU 
• v 

199:1 (w/w) (Diet 3) oxytetracycline (Diet 4) 

5 1U A. hydrophila LDso 

Diet 1 Diet 2 ua;:: Diet 3 

m'Hl1 Diet 4 14) 95% 11a;:: 
• .oS 1 !II""'" "I .1 ... .roxytetracyclme 1Jfl'll1Ja'l1J1Hl A. hydrophila 'lJ'Ualua 

Diet 1 Diet 2 11":: Diet 3,,jijfl'l11J 
tOIl lid OI,! cal -.... .. 1,,'" ., ... Ie:, 01Ulfiflt;)1.:.1flUtlfJH1JUfJlJlflty't11.:.1a'Ot;) 'Hl'H'lJ'll 11111.:.1 U"::a'l1ffflfl 95% ltl'Yl1Utla'UtI.:.I 

l'ifl91fll4t1 A. hydrophila 1ut.lalila'yf 

-•--
COl 
1:: 
Q a 
CII 
iI>.•-COl-= a = u 

60 

50 

40 

30 

20 

10 

0 

Diet 4 

Diet 1 

Diet 2 

Diet 3 

0 2 3 4 5 6 7 8 9 10 11 12 13 14 

Time (d) 



•"" 111111 5 

antJ''n[JNtl 

... A ... ... '" dO"'.1 J/ 'I .r .1 ... 1fll ':i 'lftl 11 UflVl1 ':i V'U U llJ 'U lJty 'H 1VI fflfltylJ ':i ':i 'H'U '1 ! 'U fll ':i 1'n 1::1" l'U" V 
• v 

11 Ufl fiil vfi ff 1111 Hlfl tI 1':1 fl ,'U,j" 111" hi'ij 'H" 1fl 'H" lV fflV'W'U i 1'U U n 1&1 U fl fi il VL'H lhil 
41 d 44' 1 dd Q 41 I ;£

S. agalactiae 11":; A. hydrophila 
... ,.1.1 WI ... A ...... '.1... , ,,,': p '" 'U" 'U lJ'j::lJ'j::;lY1ff !YlV V 'UlJ"l'U"'U tlfl \llfl \l::;ff

" . 
I I ""'1 " 1 " ... "'.1."1' •4 Iff 'j '" ffUlJty111fll'j 'IJ 'YJ'U1'U tin 1V'IJ tI 1 
dOl jlc. A .d.:I QI .4 .QQ.I 

1i1'U \l1'U 1'U1I1fl ff1'Uf;;jU'j 1flfllJfl,j'j::ffmlty'H 11'j tin 1fl1,j" 1Y1 VHl'U U,,::; tI'U 1VYltl1\llflA \llfl 

11Uflfiil i,l11 HOtl 1'jfl 
_" ...... 1" • I...... , !'I'" ... 1 • I <iI ,., I ...... ... I 1 " 1'UlJ\l,U'UlIfl 'lfV1lJ{)'lf1'U:: U"::'jfl\ll 'jfllJm 11 

.. fda" jI t _I • 

(l) 1V 

(2) fll'j 'H1t1
... '1.1 ' , ,.,... A A I 1 J/ 1 An"1'U1'U1fl'U tlJ 'jfl 

:n':l':lll'lf1;i'1f rl Vff1V'W'U 1'U 

1J1fl (Brown, 1989) 

(3) fll'j (side etfect) tlU,j"l 

JJ'fl' ,jijfl" (normal flora) i 1,j"1 1H,jn1 

m'l::;ijfll'jL\lltyl;iu (Atal, 1982) 
" " 1f1V111fJil''U'H''lV ,j'j::1V1ff'lfijfll'jH11J 'U fll'j L'n 

A 2 .1...... d... "1" 2 1 .1' 1l'ntlfll'jl'IlU"::;fll'jffI V1lJ{)'lf1'U::;Vl1Jfll'j'H111 'lfmn 'U'H"lVlJ'j::lVIff 1'1f'U chloramphenicol, V1 'U 

nitrofurans ('1f110 furazolidone, nitrofurazone, furaltadone, nitrofurantoin, furylfuramide, 

nifuratel, nifursoxime, nifurprazine), neomycin, nalidixic acid, sulphamethoxazole, chlorpromazine, 

colchicines, dapsone, dimetridazole, metronidazole, onidazole, ipronidazole, c1enbuterol, 

diethylstilbestrol, sulfonamide 11":: floroquinolone (Citarasu, 2010) 
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.d... "'11" .1...... 'II .1.1 " l' • &II 0 1 " '10fl11'Y111fl1'Hl1l1 l'VVllJ{J'V114:: L14fl11LTn::LlltJ.:jlJlllL ....f)fl1Hll Ull::fl11tHf)f)O ,.:jYl1 11 
... .d":' .d • 'II" .1...... 'II JII"'. ... 1 .1 ..:. ..Ii1If11111....tJltJll1'Y1 ,::111i;Y.:j'YIi;Y1111Hl141111 L'VU'YI14tJllJ{J'V114:: L 14fl111Jf).:j014Llll::1 0111 1 fllJlll i;Y.:j11 14.:j 

.dill 1'01 cI 01 "" "" '1 .. ..." ... .1 •I'YI l'l'l l1Jfl1111 i;YlJ1"il14 f)tJHlIl0 l14,j'l1JlJ flf) .... L...., L'VlJ 

(1) , ...., Lf1f)1J 'VJ 0 'VUfli;Yl1111f1111 'tfm.:j vh
".1 .1 ".?I " ... • 'II'" 'II .I .1...... ..Ii... .1 01 01"f;;flll tJ.:jlJlll lI'11lJ14 L"'ltJlIl0 L14 fl110Jff)t.I1lJ{J'V114::0Jf.:j1l11 fIlU.... .:j14 f)0'1014 tJ.:j'YIl 11 

..Ii l , I. ?I "..Ii ... ... .1 ...... 

(2) l ....,ff114 1 cNi'01l11'f1 llJfl14 

"" ... '" ?I"1111LlJlJl1111lJ114 

(3) 'tfi'1JOllVlJV14'YIH1'V1fl1111ff11111C1 lcNtlf).:jtl14 Ull::i'01l111fl 

"1 ltf (Citarasu, 2010) 
" (4) l .... ,11111V'VUfIltfi'1Jfl11V14VlJYI1.:j1'Vlfl1111 nfl1111ffll111f1 llJfl11V1JV.:jfl11 

"1 (antimicrobial activity) &';14 U1Jflfi&;V 11 U€l::'1i'i;Y (Cowan, 1999; 

Sivaram et al., 2004; Citarasu, 2010) 

(5) l ...., 11111tJ'VUfI'A'i''Ufl11 VlJV14YI1.:j1'Vlfl1111iifl1111 i;Y11J11 fI '14 fl11fl1iflf)'AlJll 

Oi;Yl:: (antioxidant activity) (Ou et aI., 2003; Citarasu. 2010) ltf 

(6) l .... ,111118'VUfI 'tKi''Ufl11VlJVlJ'VI1.:j1'V1fl1rh nfl111Ji;Yl1111f11lJfl1111fl 

fl1111LfI;VfI lA' ;.:jfl1111flfl1111&fI;VfI'141.Jlln::';1tJ't;'1 ull::nlf)fl1i;Y;ifl 

L4f)lA'U'f)Vll.:j (Citarasu, 2010) 

(7) l .... ,11111tJ'VUfI lA'i''Ufl11V14VlJ'YI1.:j1'V1fl1111 nfl111Jffl1111f1 114fl11fl1::(14 

(immunostimulation) 'Ilf).:jfllJ "1 1111,r.:j1.Jlll (Sivaram et al., 2004; 

GaUna et al., 2009; Citarasu, 2010) 

....'U l ....,\11141141110'A'i'1JOll-n\1"U' Ull::V14 OlJ11nff114';1V' .... , 

nfl1111ff11111fl 12) fl11fhifl 

tl'A\!llOi;Y1:: fl1111rlfl1111LfI;tJfI 11f1 fl1tlVH'IlB.:jffl1iil.:joa111';lJ alkaloids, 

flavoniods, phenolics, terpenoids. steroids 1L1l:: essential oils (Cowan, 1998; Sivaram et aI., 2004; 

Citarasu, 2010) 
01 I"" .'11" ':.".d , .. 'II"'1m11 Pl Nllfl.:j fl14 'VI 1 L11 011 L14 14'VI'::111 14 .... , ' .... tl1l1 L'VU 'YI14 tJ 1 

.1...... 1 1 ... .l 'II .1 ... 1 0 01lJ{J'V1lJ:: lf1f1f1L'Vf) S. agalactiae Ull:: A. hydrophila L14lJlll14ll rltJ14lffl1ffOrl'llf).:j 

l .... 1.:j "1 11 1't1rli;Yf)'Ufl1111i;Y11111f1114 fl11V'Ud'.:jfl111\l; 
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S.  aga/actiae uat A. hydrophila (in vitro test) 
IV t "" ...... t .. " , ... "1 A I " m'S V1.W{lm'S 1'l'S t'\l'IJfHUtJtl'VIL'SV'VI {I fffHlfflVftUl U11 a llJ'VIFlffOtJtl111J ffl1Jl'St'l l U 

, AI "" 'lliAI "'AI 1 ", ,t" .rm'Sfl1tJ'l1J1'Stl LlJ Ha'VI LV>1'l10mntn'J:I1UU1'lt1JlJ'St 

.1'" """1 1 tI .r AI ... ... AI "'" "'1 lII'''!'II " ..l!lJalUa f1tl fIV 

Ufl111J11aOFlnV'um'StJ;1m111a Ti:ln 

, UOl'SffO'J:Iltl111Jffl1J1'Sfl'IJO{l-n'll' U O1'S d'm!{I 01 'S 1'1; o{lutJtlfi,1v ff1U 

9110vH 
f Q J d , .-::I..  .. Q,J t, _ Q.cl f/ 

''lIU Na'UO{lft'm'IJlflJliluff1U'VI1Jff'S'Sft'lW'YIHVl uat1Jffl'S'YIffl1Jl'S fI fJtJV{I m'S''l'St'\l'IJo{l,au'VI'S v 
, !4,... .... • t "'I' 01II ..,.. <If .. 'I  Go 

U'lJW:::fl tJft'So FI{lUU &U01'SlflOOff1U'lJO{l'W'10'YI'ltUUnOfJO'J:Ilfl111J 
, .. t... ... ... '1"'. ..l!,ffl1Jl'Sfl um'SvtJV{lm'S,nty'UO{lUtJtl'VI1'1VOO 'Stl 'l{ltl1'1mOONfI'UO{l'W'S01Jl 'V Lum'SfJO'J:Il °H U 

AGo """"'I... 1 d.. 1II. ' 11  • 1"",flU'YI'SV If'S01Jff'S'1ftfJW'VI1{1Vl um'S10tJft'Vffl;lU Lft'SLftO 11 ltlff'S'Sft'lrum{lVl If'SOtl111Jffl1Jl'Sfl U 
.. t ...... " ... d ",.r 1 .r ."" .dd 11' IV  d 

m'S vtJ V{I ,au 'VI '1 V'Q'{I'qfl 1J If ao m'1lOtJFI{lU FlV'lJU 'U O{lft'VvuOtJ f.l1ff1U'IJ O{lft'V'YI'lti otJ 
!'II .. "1"d '" ... .. .Jill' d1lJUno If'S Ollf {ll 11 LOtJlf anl0'VIft'VL'l'S If '1 olfqFlm'1L'l'11\J lilt 1 ,l1ff1U'UO{l'Vt'V'VI 'lt1OtJ 

". i. • • d ' • d !'ILlJU  tJ If'SOVflFl lf1OtJOflU'VIft'V'ltOOOFlOO If'S ,l1ff1U 'UO{lft'V'YI'l::lOtJllJ U 
tid • ...... 11' d!'1 d,"d. d Na  11lOtJL1JflNaL'1'1 ,,",n ua:::,l1ff1U 'UO{lft'V'VI 'l:::LOtJllJUUJ flFI 

Utl1' (lflUl VU'YI'11'111mW'. 2547) 

, U m 'S ffnFl ffl'S 1..n fl{l i .fTl'Vfffl O{l '110 

tl111J hifftfl10 1flV..t1 '111{1,j'01l1Tf'V1Jl';1 l' LrlO9fO{lfll'J 1 

'VIla:::fllV 1Tifll'S'VIlft'V lfUlf{llftO • " 2!'1  '"o -. '" • 'IJ LUfll'SffOflffl'S"O{lLlJU1Ti'YI'" Golll 1 1 " L1J'Q'{l1Jl0UO nflt 'Vnfll 

IgU 

,;4fl 1,rTf'V "fltffl'S'uTl'Vtl{lfffl1ft ,Ilu1U 'Ufll'1fftiFlffl'S 'l10-n'V' ". 1. i"'" d' '. • ... · • 1 tI , • '" '" '"flfl{l'YIlfll'SVOVft'V lf1J'lJU1flmOOflU L'VU 'YIlfll'1tJFlft'V l1atlOVflOOU lftfl lfff1U'lJO{lft'Vff1JNffOtJ 

"'. 1 • 1""'· , <If fl1'V11a::alV Ufll'SlflOO 'Vfl1'Y11a::a1V Ufll'SffOflfflHl0ft'VmlJUOO UVnrlltlty 
" .

tl111Jff11J1'Sfl 'um'S';lf1tfllV 911';1 

,11 LOmUOfll1J'YI1UOfl flflO 'flflflOhL1J'VI1 

UOfl ii'1101 11f1::0t;1flU 1 flV911';1f1tfl1Vllf ri10nfl111Jff11J1'Sfl 1um'S 

-n'V 9) 9110Vl{11';U 01'.f1fltlflO hl1J'VI1UOa 'um'Sffnflffl'S'i110-n'V 

terpenoids 9) 

flavonoids 9) ,;'Ju9fu 
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Water Ethanol Methanol Chloroform Dichloromethanol Ether Acetone 

Anthocyanins 

Starches 

Tannins 

Saponins 

Terpenoids 

Polypeptides 

Lectlns 

Tannins 

Polyphenols 

Polyacetylenes 

Flavonoids 

Terpenoids 

Sterols 

Alkaloids 

Propolis 

Anthocyanins 

Terpenoids 

Saponins 

Tannins 

Xanthoxylllnes 

Totarol 

Quasslnolds 

Lactones 

Flavones 

Phenones 

Polyphenols 

Terpenoids 

F1avonoids 

Terpenoids Alkaloids 

Terpenoids 

Coumarlns 

Fatty adds 

Flavonols 

I  III III 

'H1J1tJn1'J: i'ltl01l11,f1J a'11ltltity-na:.:alV,;fmvn::i'nha::altJ'tfi111,r'U1..,h,r'U (Cowan, 1999) 

9 \1::n1'U';f-h''Um1 a'tilla'111J fI , 4i1'tila::altJ,;f 

'Halv'tfilll terpenoids 000\110-n'tf a'11Jl1f1'fJllO'nl'UOa 

11J'nl'Uoa flao 'flflaOh11J'nl'UOa Ua::61'n0! 1fJ'Ui1'tila:.:altJ1l 

'';'U a'tilla'11''U 

lectins 000 \110-n'tf '4Jl1fJ'U i1 'til a:.: a lvnh,!'U 'H1 0'Hlolmol1a'ti1l a'11 
, ,  .. • cI II ,y. '" I 'UOQ1J steroids 000\110'W'tf "IJ10'nl'UOaLlJ'Ufl1'tila::altJ1'nl'U'U (Cowan, 1999) 

,  'fi1'tila:.:alV'Halt1'tfil1l''U 011 a'ti1l 'U,vn 1..10,f,'U O11'n1la'01J 
, '" ... A, 1 ..r .0\ '" , I '" IIfl111Ja'11Jl1f1 'U 011 tJ1J 1flllal 1J'n1l1JU'U'tf1l11 

..! '" , ,.. , I ... .,1,y.. ,.., ... ,x I 1 _I 11 'U'W'tfa'1l'U 'W1Ufla::'tf'U1I'n "IJ 1Jfl111Ja'11Jl1f1 1fllJal 

, fi1'tila:.:altJ'Halt1'tfil1l' 'Um1a'ti1la'1100mnOa'1l'U'11 10ma" 'Um1 

a'ti1lLOl a'11 thtityi 000 \110-n'tfa'1l'U , 111 

1,r1it'U-,h fl111Ja'11J11f1' I'll d;f1tJa'1l'U1'W'J .., ,.r '" _Of ., _I .... 'i\'" 0 .,1'1 JI!'II '" na::a'l'Ja'oAa'll'U l'tf'U fl1'nla::altJ'n L"IJ l'Um'Ja'Ofl 

a'1l'U''W'J 

a'A a'1l'U1'W'J ffl1J1Hl' 'U m'J 'Y 
.... ,(.,1,P of ..r,II' .,1 cI ..rI AUO O11'n1J0'J:':1'Wfl (T. crispa) 'Ill (A. galangal) 
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(M. charantia) (C. citratus) A. hydrophila 

(P. guajava) (A. paniculata) fl'1:anrJlJ 

(A. sativum) (G. mangostana) A. hydrophila 

ft:: ftlrJ'A, lJ fl1'1ffnA tJnfl{)fl1'1W'L'lflJ'U 1:: 1 lJ fl1'1 ffflll1ilnhulJ 0.:1 

Rattanachaikunsopon and Phumkhachon (201Oa) ViU11 in (A. paniculata) . 
(Cassia alata) 'U-U1Ufl (c. asiatica) ir.:lfJA (G. mangostana) (P. guajava) 

i'1f1tJftl Flavobacterium (P. granatum) 

'liffllJ1'1 \)1 nilrJi , 1\ 
1 1f'LlJfl1'1 lVi'1 ij 1 lJ 

... t ... ... .. "",;,11 I .d ..,.... 1'" 
fl1'1 1ftlJ 'YI'1 rJ'YI fl1'1 'YI UU1Ufl 

(C. asiatica) A. hydrophila '1\ 95% 

lu-u1ufl A. hydrophila 95% 

(P. granatum) A. hydrophila '1\ UAffl'1ffnAJ1Lm:: 

A. hydrophila 
QI ., -101 .,t.-

ffl'1ffflAllJ'YIllJOft Uft::ffl'1ffflA 95% (c. longa) 
QI f 01 A Q .I ., 111 • 01 t .-

S. agalactiae Uflffl'1ffflAlJl 

S. agalactiae ffl'1ffnA 95% LOmlJOll 

UO'1::,tfA (T. crispa) S. agalactiae 

S. agalactiae 

1.n Vi '1 1lJ 'YI;d 
... I.... _I':' 1'JI ... t.... (

fl10rJHl".lJ ff1'1ffflA 95% A. hydrophila 

ffnAfll'YI01 iArJff.:llflfl inhibition zone Uft:: 

fil MIC . 

UffA 1 'YI; d ij NftA Ofl11lJ ffllJl '1 (l 1 lJ fl1'I fl1'I 1111 f:\l... .. .. I ...; d ... t ... 
fl\)lflfl1'IflflllllJ (T. crispa) 

" I .... t... , 'JI A _f.!" 
S. agalactiae Ufl A. hydrophila A UCl:::llJOllJ'IrJ1Jl'YIrJUNftfl1'1f1fllll 
.t... d .., ...; 

Rattanachaikunsopon and Phumkhachon (2009a) flViUl1ftfll1lJ'YIffllJ1Hl 

ffUUff1.4lJ 1 d ij NftAOfl11lJffllJl'I(l 'lJfl1 'J d 
'" 

flnl1fl 0 1 1U-U1U fl 'liffllJl'I fl1'11 A. hydrophila 

,'" Rattanachaikunsopon and Phumkhachon (2010a) 
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l'Sflllfll F. columnare '11 
• •  II 

i1';1f1::flltJiil.nu ,'W'S ffl1JUtl1 tU 
.l , • ..., 

-U'O.:jl'l1'O 
, ......, ... t .l .'" .... '",.1 0 'W'StJH'I1Uiil1Jnfl n01'StJtJtJ.:jl'l1'OUtJtJ bactencidal fl'O 1JYllf11tJ 11'S'O"ll'lfflfl 

......, .,;, ... "" .... t .l  .... , " ...'.1 0UtJflYll'StJ nnutJtJtJWlf'OUtJtJ bacteriostatic fl'O 1JYll 
II. II 

1I,h 11; tJ lU01'SflmnU'WtJ-hNi'
II. II , c:t Q,.I Q" __, ...... 

A.  hydrophila 11tJtJ bacteriostatic S. agalactiae utJtJ 
.,;, JJ oQ .... t ... JJ .1':' 1 '!§ .f 

bacteriostatic A. hydrophila 'f'l1tJHH Unl'Snnl:llU 

Rattanachaikunsopon and Phumkhachon (2007) 
." , .. 01 t 4 cS '1 .1iiI.:jnfll1 'WtJ11HH1Jnfl n01HltJtJ.:jLLtJflYlL'Svn'O 1fl1Jfll A. hydrophila, A. salmonicida subsp. 

salmonicida, F. coiumnare, Lactococcus garvieae, S. agalactiae UfI::: v. salmonicida utJtJ 
.f '!§.,; , .......... '" .It ... t,JJ

bacteriostatic 'WtJ11ILtJflYlL'StlfflV'WU1i11U.:j '1 t111Jl'StlgnV1JtH 'f'1 
t .. . t.f.l ,..,.... , ...., 

bactencldal UfI:::UtJtJ bactenostatic 'W'S 
II  II 

F. coiumnare \lnvtJv.:jutJtJ ufI:::ltJu1tJn 

bacteriostatic ,jU;liiI (Rattanachaikunsopon and Phumkhachon, 2009c) 'til '0 
.., t  1L.  garvieae bactericidal iilV'OtJL'I1t1 (Cinnamomum verum) UfI:::01U'W\) (Syzygium 

, Q,.I t -. 1aromaticum) bacteriostatic lii1v-u.:j (Zing/ber officinale) UfI::: 11'S:::'Wl (Ocimum 

sanctum) (Rattanachaikunsopon and Phumkhachon, 201 Ob) 

lii1tJ 

1 \llU 1Ut'OtJfI::: so 11; 'Otil median 
.It l' .... ... d,JJ.flethal dose (LOSO> U11U1V CFU/ml11'S'O CFU/fish 11HI CFUlg offish n f1 

JJ'" ,...,.1,...... .1 ...... 1" X ... _I .., t 1 ' Un1LU fll1-UU fll UfI:::11i 01'S 11L'I1'OntJ1Jfll U U U01'S'SlV-nU fl1 
.., , 0 :'1" ,JJ. 'fJ' .,; 1 ".. 1 1.1 .... '1,JJ , "I ...oQ  0-Alt11J'011L Ufl1Y1Y1l 11Lniil 'Sfl U1Jfll'11UiiI UfI:: f11Jnln01'S 11L'I1'OntJ 

1If111ii1tJnliil LOS!) L,fU til LOS!) 
..s "'.1 ... .It ... , t.., 2 1 ... x" '.il' .1L. garvieae"l11'StJ1JfllUfI 'If.:j1JflllY11ntJ 1.78xl0 CFU/fish 

(intraperitoneal  injection) (Rattanachaikunsopon and Phumkhachon, 2009b) fil LOso 
o ....1 ... .It..., ..... 3 1'" x" '.il'F. columnare t1111'StJ1JfllUfI 3.72xlO CFU/fish 

1If11 (Rattanachaikunsopon and Phumkhachon, 2009c) til LOso F. columnare tYl11i'tJlIfllilfl 
sjjtilL'vilntJ 2.37xlO CFU/ml of water (bath exposure) 

(Rattanachaikunsopon and Phumkhachon, 2010a) til LOso S. iniae tYl11i'tJlIflTUfI 

http:i1';1f1::flltJiil.nu
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3 i'" A" '.11.1 .6.84xlO CFU/fish (Rattanachalkunsopon and Phumkhachon, 
, 0 ..,.. Q Ja ... I ,.... 2 i 

20l0b) Uft:::fl1 LDso Edwardsiella tarda 1'I'1'H'l1Juftl\Jft C}fUJfl1LVllfi'lJ 5.0xlO CFU/g offish "U 
... A" '_11.1. " ..: ,(Rattanachaikunsopon and Phumkhachon, 2010d) "1fJL't1flVlfll 

I .., Q4 1 i.1 ' Q" t.,.J I Q,I'- _I LDso 'lfluftlU"ft:::'J\J" Uft:::11im'l 
...iI A ....1 ... t" • A.. A .1/ odI 0 " "" 
L11 L'JOfi1Juftl \J'H LDso 11u\J" 0 

" 0 "'.1"', .....1/ "-, "A "'.1 -, - .1/ .1/ • ..:i VI" uftl'tf\J" fI'J\J"'t1\J Uft:::"1U11l m'l 'HI'tfon1J uft l1ti fl1ti't1\J 
pd A .1 - 'II "A .... 1 ..:,,}! • t 'II .I0'" uftl Uft:::1tim'l 

' S. agalactiae Uft::: A. hydrophila '\J11ftlUft i¥lUm'lU" 
A" '.11 ... t , , ..:, " 

fH\J\Jfl1 LDso S. agalactiae Uft:::fl1 LDso A. hydrophila VI 
.fodl 0.... A.... ,t .. · i ,. I .... ,,- ... " m'lflfi'ill\J fl1 LU'Vi1:::1'I'1'H 'l1J \Jmmo '.ifl \Juft1\J ftfl1U1ti m, VI H 

, " r t 

.. .I,... ....f .. S' .... t ... 
\J f11'lflfi'ill\J 'Vi1J 111'1'1'l1'l'fifl l1JVll\J Oft 't1 'lJ lVi Nft f11H.l1JtI 'l 0 

S. agalactiae 
.... .1 .... .. ... A ,.1'.1' .I.. .f .... S. agaiactiae 

• II 

'Vi1J111'1'1'l1'l'nfl95% A. hydrophila 

, qfl 11ft::: 0 1't11,11 ftl ij tY1\J rl m';'1 1 'l fI ftfl V'fI 'l1f11'l ftlV'\J 

A. hydrophila 
II. • 

'Vi;fi;iwU (c. Jrutescens) Family Solanaceae 
• ... ........ • .. • 0 , .1/ 

LVlff Uft:::tlT\11J Solanaceae \In::::un1fifl111 "solari" 
... .1 • • t ..A....... fll'il1ftl91\JUuft11 "to soothe" 'H'l0 "1J'l'llmOlm'l" 

.f "" ........ 1 '.1 ..., .. r",.. .. "1"1" ..'1 m'luafi'Vi'lfi1'l'1\J l\J 
• II 

01'H 1'l t'l \Jf11'l1 fi'il1 11fl 

'1 1';\J 1J'l'lLVll01fi1'l111f1 (analgesia) 
. • A...... . 

(anticancer) Uft:::t.ll1'tfOLL1JflVll'lV (Cordel and ArauJo, 1993; Surh and Lee, 1995; Cai et al., 2004; 

Chen et aI., 1985; Caceres et aI., 1993; Cichewicz and Thorpe, 1996; Aldennan and Hasting, 1998) 
odI..I. , .... .f .... t... "'''''1'''''' 11 1 LfI't1 ft 1V'tf\JfI L'tf\J Bacillus 

cereus, B. subtilis, Clostridium sporogenes, C. tetani and S. pyogenes (Cichewicz and Thorpe, 

1996) 

•flO capsaicin (8-methyl-N-vanillyl-6-nonenamide), dihydrocapsicin, meta·coumaric acid, ortho-
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, .: .., '" coumaric acid ua:: trans-cinnamic acid (Maria et aI., 2000) hJlJ"fl1ff1'l'Ha1l.1 capsaicin .flLiJl.I 
..I, ".., 'II d A <;II ..I 0 'II " ....: ... '" ... '" ,.ff1''tl fl'lJfl11llffl.l &'illl1fl'tlq'flll.1fl,a1flLUl.Iff1''tl't11 t't1l1'flll't1lJll'fflJ1.1'fl'lfll.l Ua::llq'tl1l't11.:JtJ1 Lfltl 

fl1fl1,tJ1fl..t1 (rheumatoid 
_I " ,l :'I:f t .I. A ... , • . ..I ...arthritis) ua::lJ1flfla1ll1l.1fl llJl.I'fIl.I 'tl.:Jl.Ill.lfl.:J'il1flll'1t1.:J1l.111 capSaICin (ml1'tl 15) llfl11llff1ll1HI 

substance P ,.hfl) 't1llfl1t1 

'il1m::lJlJ1h::ff1'tl (q'fll'Hi1fll.lal.l 1ll.liilJilJ1, 2547) capsaicin ii 
... .e... ... ... '" ... I 

I fJI d QI 

fl11llff11J1Hl 1 fl't1a1tJ'Jj'l.Ifl l'Jj'l.I Bacillus cereus, B. subtilis, 

Clostridium sporogenes, C. tetani "at S. pyogenes (Robert, 1996) ff1UlIfl1JalfltJ1fllJfl11llff11J1Hl 
'II .., t... ......,. A..I 1 ... .I. ::.., III ,... .., '" :: .. :'1 
L l.Ifl1, tJlJm fl1, 1 'il'ilJlIfl.:JlllJfl'tll1 tJ Lfltlff1'fll.l'tll1lJ l.Il1, flll't1lJl.Il.I UJllll1fll.lfl l.Il.I 'il fl1, 

.d , .., t, A A ..... QJ 

tI1fl'tl.:;ffltJ11fl1' S. agalactiae 1 ua::ffll ffflfl 
... .1.:'1 ... , .... !II ,..,

III 'tl1l.1fla lIfl.:J11 'flll't1lJ1lJl.I Nall 1 'il1fl capsaicin 't1, flllJ 'lmallfl.:J capsaicin '1llfllJffll 
A .:'1 A ..I" '1 ' " tI..I 0 :'1 " fll.l 't1, flllJ l.I Na lll", 1fl ff1' fll.ln III 'Jj' capsaicin 't11 nll'lJlI fl 1J anUll '01.:1 .11lJ l.I;t fl.:J 

II 

ri1fl1'fffl't:l19ifl 1tJ '1 ua:;ff1'ffniflllln1l.1flallfl.:J 
... .: ,. - :: 0 ..I I,11l1lflll't1tJ gas chromatography-mass spectrophotometry (GC-MS) 'il1fll.ll.ll.l1ff1''tllltJfl 

S. agalactiae 

o 

N 
H 

HO 

, II 

1l1'Vf;t 15 capsaicin (Cowan, 1999) 

Nt.:J (P. guajava) Family Myrtaceae fl1l.1l1O (Syzygium 

aromaticum) (allspice, Pimenta officinalis) (eucalyptus, Eucalyptus 
:'1 • ,l "" .... 1... '."f'" .:... .1 IV':' '_I ,. 1globulus) flllll fl1flaH lI;tlJ 'il 1lJl.Il.Illfl1'.i lJOflfll.l 'tl1 lJ 111:; l.I 

.1 ..I... 1!,l I. 1 · ....1 ,11 A '" .1 :'1 "',. 1 " :'1lJ '.i::tn fl'n II fl 1fl1 Ph fl l.I"l.I 11 a:: fl lJ l.I ff1l.1 't1 ilJ II fllJ 0fl on11 fl' lJ lJ' : 'Yl1l.1llJ l.I 't1 a fl Lfl tJ fl n "llJ l.I 

ff1l.1tJ, tfltllJ1l.I fl1't11l ua:; lIfl.:J't111l.1 Nt.:Jiifflll1fJW't11.:J tJ1ll1flll1tJ fltJii'i ltJ.:J1l.1fl1l 1fhmll 
.., ,. • I .., ...,l _'-' 
'fl't:llllfl '1 1'Jj'l.I fl1lflflLfflJ (inflammation) (malaria) 1l.1fl.:Jtlfl (tumor) fll'm'Yt 
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(allergy) (hyperglycemia) UNn (wounds) '{J (cough) un::hflYftJ (dental disease) ... ..  
(q'tJ1'l1 if 2554) iiilfJL\1111::thtJ ''Uiifl111JtYl1Jl'lO 

L,stJ Aeromonas hydrophila, A. salmonicida subsp. 

salmonicida ATCC 14174, Flavobacterium columnare ATCC 23463, Lactococcus garvieae ATCC 

49156, Streptococcus agalactiae, Vibrio salmonicida ATCC 43839, Bacillus stearothermophilus, 

Brochothrix thermosphacta, Escherichia coli 0157:H7, Listeria monocytogenes, Pseudomonas 

1...1 1'11'l1m'lnnlml1{J11111tYl'l fI 1...1 'UHHl'ltJn::1J 

fluorescens, Salmonella enterica, Staphylococcus aureus un:: Vibrio cholerae 

(Rattanachaikunsopon and Phumkhachon, 2007, 201 Oe) 
, .Q'" 1 .. .- <II 0 cl • • r ", .. t .. . .. .  

''UN; Belemtougri et at. 

(2006) 'lltJ,ntJ1nlnm'l 11...1 tYl'l tYnfi LVl'll'U{Jn hJNt 11'U11 iitYl'l 
... • .It 1 · .I.l1nltJ'tftJfI "un anthocyans, alkaloids, tlavonoids, tannins un:: terpenoids tJ'U'l'lfiltYl'l Ll1nltJ1J 

tlavonoids morin, morin 3-D-lyxoside, morin-3-0-arabinoside, quercetin .. .,; .. 
un:: quercetin-3-D-arabinoside nillItJl'liifl111JtYl1J 1'l 011...1 O1'l O1'l' &; tJ 
ifltHL'Uflii11 Belemtougri et al. (2006) i'lmJnlviH '1 l,stJ 

A. hydrophila, A. salmonicida subsp. salmonicida, F. columnare, L. garvieae, S. agalactiae un:: ... .. 
V. salmonica tlavonoids morin, morin 3-0-

Iyxoside, morin-3-D-arabinoside, quercetin un:: quercetin-3-D-arabinoside iifl111JtYl1Jl'lO'tJ01'l ..  
ifltJ Rattanachaikunsopon and Phumkhachom (2010e) 

'" • t. ... r. .. .l. i .l .,;",'" , • .It,lI •'lflfltJ un::l'tffll'lVll 1161111'lltJlltYtJ ",un 

Escherichia coli, Listeria monocytogenes, Salmonella enterica, Staphylococcus aureus, Vibrio 

cholerae, Bacillus stearothermophilus, Brochothrix thermosphacta un:: Pseudomonas fluorescences 

flVH" \lltJ 1tJ1J 1...1 '1 1 1...1 Nt {Jnm iJfl" In 
. d4 t.. ...cd.Q,I 

tlavonOlds L'tftJ alkaloids, anthocyans,tannins un:: 

terpenoids ''In'lfm.t 1 'U Nt un::tYl'l tYnfi 95% . .. 
A. hydrophila '1 

'tfijfl 'l ff01nvi fl' 11 l,stJ i fltJ01'lutJn 

'1 un::tYl'ltYniil95% iiiltJii gas chromatography-mass .. . ..  
spectrophotometry (GC-MS) "lnlItJ1.htYl'lfiutJn 

A. hydrophila 
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..r-. " 1"d., 0 Q..r - ... ...m':inmnu lHl1U11m':iU1l1':iO'U11\!1IY1t'l::10tJYI 
..r -'.1 1 ..r .1 ' 1"... .1 ":Q ,l0'U111J luHff1J U01111l1t'lfHut'l1'1f1tJ'YI1 s. agalactiae Ut'l::ml 

• • II 

,11 LLt'l::ff1':iffOYl 95% 'tlHff1J
.1 ..:... ,l 1 ... ,- 1 2- ... ..:-. " A. hydrophila OalfltJ.:JOllHt'l'YI lYl 

'1 10m':i lUm':i'l11fflJU

Um':ifl111tl1Jhfllu-ut'll'ut'l 
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1" "" '" "'.1<01... ...f1'UJnTinf1'I:Jl'lJ'flf1 m:'m ... mnl. 

: 2541.  
"  fhtllHtJU'Vi1 : 

... '" 27: 55-70, 2548. 

Qfla til1'Vin: til1'Vin:. 
'jI"' .... i ,.A "'''' Qf1t'lJO". 12 : 14-20,2537. 

'" ,,,,,.g ""111 ......f1atn 'tiVff'fl'li"'i:Qa. f11'iHafl lJ 'lJ Aeromonas hydrophila. 

1'fltJ1U'Vi'lJtlmtyqp1V1Vlfllfffl'ilJ'Hl-tlwcVifl : 2552 . 
., Q Q,I Q , 

flW::t.flff'tit11fffl'i lJ'Hl1V1VlaVfJ'Ua'il'ti1il'lJ. "m:1VlVlJ",! 'Vi'i. 

http://www.thaicrudedrug.comlmain.php?action=viewpage&pid=8. 2554. 
elk QQI '" QI 1 QI Q .:{ r QI 1Jo!Ifltufl ua: 'tiV v 'tiV'tilqJVI'ViQ'fl1i. nl'Yl::alV ''i''. 11'iffl'i 

7 (1): 3-9,2534. 
Q .. Q ,;:t Q. Q '" A:t. ... _ F-! ,Q ... 1 Q Q , 

' 'iVl ff'lJ1fllJiJ'Il fflJLf1V'ifl ua:1Wl '11lJ'i'til'tilqJ. "llJ'JV'Ul'flU'UlJ'i:ff'fl1i.fl1'Vi 'lJ 

f11'ii'f1'I:J1 imlt 11'iffTil.flff'tit11ffflf. 

16 (2): 32-35,2532. 
QiiC:l QI d 0 Q Q Q,I ,,: ill " 

'fl1f11'lJl (Curcuma longa Linn) i'lJf1Tim::fI'lJ 
"':1' '" 'jI 'jI .,j '" :: A (Macrobrachium resenbergii de Man) 

Q .Q 1/.... r= Q QQI

Aeromonas hydroohila 1V1tJl'lJ'Vi'W1i lJ'iqJqJl1V1Vlt11fffl'ilJ'I11'UWcrlfI : 

... '" '" lJ'I111'flVlaVlf1'I:JfI'it11fffl'i ('UHi'll'lJ), 2550. 
o QI d Q 1 0 QI.I :'1 Q 0 QI d Q.1'iff LC)I'lJ'lJa. "ffl.l'lJ lC)l'lJ'lJa. 

2554. 

'tiao g'lJiJ1nw. hflUal (Fish Diseases). f11 : .. 
Lf1'I:JfI'it11fffl'i, 2528. 

http://www.jamrat.net.ff~.I11fllJ
http://www.thaicrudedrug.comlmain.php?action=viewpage&pid=8
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.... ..,.,,.. ... .:1 .! ,..... ... 
'1nlt 't1 HI "01'l' 'lfn\Jl 11lnflnm'Wl: IIlt:01'l' 't1f1lt'OlJt'J 't11i01'l' It..!1lt'lf'W 'U It'nfl 

http://pikul.lib.ku.ac.thlcgi-binl. 2554. 
... ..... ... ; .! IV .,.... ... I 

ft'l''l'n'll Ult::flW::. (Punica granatum) 
",f,A'l I ... ; 

'l'flnfJlI Gram-negative bacilli", 

27(1) : 235-244, 2548 . 
...... ;.:1...... .... .t ... P.I l'YI'W]lttJ Ult::Q1l1lt n \J01'l' 

., t 4 a. ..r::I .- tI A <V Q ,. ..Q;1 
lI111J't1tJllttJfI''l'\Jf}'l'\Jl111 

4 (3) : 128-135,2531. 
... !II...... 1 !II ... , 1 !II ...... ... \J fl", lJ1b1))fI.flOll . 

... 
, 2554. 

... ...!II'" ... 1 ., • =" ... !II ..."mlll 'l'fllJltl11'OnlJllJ\JUNlt", 'l'ntJl\JlOfI.flOll. 

http://www.rakbankerd.coml. 2554. 
A ...... ....!II ... 

____,. "1 'l'nlJ1b1lOfI.flOll. 

http://www.rakbankerd.coml. 2554. 

'W'l" YlvfJihlt:yt:yl 'YlV. '"tJfJiiihyqn' ;nl:l1 't1V 

,foll,l;!. http://www.samunpri.comlherbsl?p=86. 2554 • .. ; ....... ; ,;.'!! .... , 
OO\J It\J. 'W'l' 

d ; ......; , ; 
lJO'l'::I'WfI", tn)\J ltt..!. 

http://www.gooherb.comlarticle?id=22495&lang=th. 2554. 
... ... ; .,A , .t!ll A ... ...; 1 ....... ...  

lJltll : , ... ; ; 
'W'l' 2534 . 

.... 
2545. 

http://www.gooherb.comlarticle?id=22495&lang=th
http://www.samunpri.comlherbsl?p=86
http://www.rakbankerd.coml
http://www.rakbankerd.coml
http://wuadee.comlforumlread.php?fid=18.lt.~111flll
http://pikul.lib.ku.ac.thlcgi-binl
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"... ,UlfllYl"HlH'tH (fiB) 

I "i ....1 ...... 1 tI ... .'Ul'HY Streptococcus agalactiae 'U 'fIl'U'fI (OreochromlS 
... d' ... d'1 1 ...niloticus)". 'U 27: 307 319,2548. 

U'U'YI1'U til1 1..,l. fllU'YI..,lJ111'Um : 

lJ1111'Y1tnc1tJlJ'HfI'fI,2535. 

hfltl'fll. fl1 Tum : 119l{ 2552. 

tlfl'11flfi. llJ'Ulff 181fl'j:n'fl11'Ufl'U : "'.fl'. 2521-2526", 
Ofl 4 .A 1 1 rAj1'U 'U'Ul'jlfl..,.fl'. 2525-2526. 

d' '" '" 2526. 
........ "i .... '" _I ... Irj d' 

tI &iI'U. 

http://www.indenn.go.thlindenn_sailskinlskin79.htm!. 2554.  

d'",.t ... '" 1 tI"" .... I ,'II l' )'1 '" ... ffflW "fll'.i Yi'.i 

hfl''UtI'fIl''. l'f1v 2553. 

... .... "itl '" q,Q I Q.t t .K 44'fl'YI'jfll l 'lfUlJfI'YIlltJffQ'fI Bacillus spp. 

llfl Aeromonas hydrophila ll'fl:: Streptococcus agalactiae i:Wtl'fllU'fI (Oreochromis 
,Q j) td. Q.t.d Q.td'

niloticus)", 1'U 1'U'YI 1-4 QlJfll..,'U1i 
... '" d' 

2554. : 2554• 
.c::t.Q.t " c:, 1 d' , J/Q.t Q .. " Q.t 1 d q A 44fl ',ifl 'U lJ'U 11 fll'j 'YIfI f)fH 'Jf1flOJl''U I'" tl {] tHfl'U 'j fl'YIlOf} 111 nL'lftlUlJ fI 'YIl'.i tJ Streptococcus 

ag:alactiae ''UtI'fI1U'fI (Oreochromis niloticus L.t 1'Y1tJlutt'Ui'mty'lP1'Y1tJlfflffl9l'.i 
Q.t Q Q OJ' fI 

: (lJHt'll'U), 2552.  
""...... ... "I ... '" 1 I 1.1 ...... , 11l'fl'U ,'fIfl''.i U'fI::flW::. L..,lt..,tllflEll NiI\9ltll'lttlUlJfl'YII'.itJ 'Ul1'f1tlfl 

16 (1): 21-35,2529.. . d' 

'" ....... d' .... d' ....1 "'... 1 r }11 1 'l"fI'lf'Ufl fl'lfl::'j'U'YI'.i. 'j'Ul'URl'll 'YItJ (Brachinella• 
thailandensis). : 1111l1'Y1tJlc1tJ'IltJ'UUrl'U, 

2553. 

i' 1 6'U'YIHI·ltlmw. flll 1..,'.i. 
d' "" ... 

: 2547. 

http://www.indenn.go.thlindenn_sailskinlskin79.htm
http:U'Ul'jlfl..,.fl
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• Q '" .... .t ... Q 

'l11J(JA l't1'IJ\l'IJ11'l l't.:ll:lfl(Jl:Ifll ff'lff'lfll Ua:::ff1J1Yltl N1l't'l1J. 'lYlti'lltHff1'lffflA\llflm:::IYltl1J 
. "':: l ..; .1QQ ,1'

At)Ol'UJUtl.:lI'ltt)UUtlYlI'ltl AeromQnas hydrophila l1Utlfl 

ff1'1111'lt1t1'l::1J.:I : 'W1aV'l1'lt1J.:ItlaVff1'IJ 

lYltlll'llAfffla'IJtl'l, 2553. 
, Q  0$ - " ..; JI 1 41Al.:1'lZ1  Ifl1Jff'l(Jfll:lfla UaZtlfll:::. ffl;l'IJ l't'ltll YltlYltl1'll. fll.:1111l'tlJ111'IJtl'j: Hl't1Jl'tffflA ffm 

... 
Ol'll'tlJl't, 2545. 

Q • JIt QAt., 3. JI _I 
Cla1 1'lt).:IUlJ'IJ. "ift:y111ff1'ltlll'lt1'IJ:::flUOl'lll't1:::LCltI.:Ifl.:l", 11'lff1'l0l'llJ'.i:::1J.:I. 55 (3) : 203-208, 

2545.  
... ... - l o$ A l1  <II1'l1ft! l\l'lt:yff'l. "t'ltt)fflA'llJ fltlt)tltlff Group B", fJ'lJfJq'1Jfl1l't Bangkok health. 

http://www.bangkokhealth.comlindex.php/. ff.:l111fllJ, 2554. 

1ffU,f ii'IJTntiti ff1q''11 "ClZ1'l1YlV 1'lt'lt1C1tJ. 

\llm4t)uutlliAfJ s. agalactiae 1'IJ0l'ltlt).:IO'IJhflff''''ltl1Atltltl1fl.CI''IJtlCl1uCI'', 11'lff1'l 

KKU. Vet. J. 17 (1),2550. 
 ... <II ...... ..... .t" l "" , ,
1'l11ft!tJW'lttl UClZl1C1'IJ fl\ll'tl'tti. "(JYltiA1'IJL'ltt)'IIt).:Iff1'lffflAfflJ'W l't'l l1fJAt) clinical 

isolates 'IIt).:I methicillin-resistant Staphylococcus aureus", 11'.iff1'lff.:l1JD1'IJflS'lJ111. 

27 (1) : 222-234,2548. 
.t <II 1'" AI = •  1 ....!"'I" "f.l nflA'ltfJ  'I 'ltA. 0l'lUu'!.:IlJDl'Y1\lA. fll.:lll1l'tlJ111'IJfll: Hl'tlJl't 2536. 

... .t <II " ... , ... :ffOll'tl UCI:::flWZ. "(JYlti'llt).:Iff1lffflA\llflfflJ'IJ l'tl 'lJOllfJUtI.:I 

"'Q ..;. 1"'" 1 1 ., .. .1 oilUUflYlllfJYlYl1 l1lf1A lfl 'IJ 'llfJ.:I1'IJOllnlJlJ'Y11'lt10lllJlZ\l1 2539. 

mlJtI'lZlJ.:I : mZYl'n.:lLfll:lAlUCI:::ffl1mof, 2539. 

q'AI11i7t)'IJ N'IJ ti'IJit:y t:y1. "f'l11J tIlt):::' l ltifJ lllfltlCl1Vtll:::ff1Yl 

OA d Go'  Q 

l'tl :::n'ltA 1 'l fflJ1A nnZll1l'tl fI'IJ '.i1 'ltll'fI 1<1 fffJl1J U'llJl1'QlJl'.i • 

http://www.rspg.or.thlplants_datalherbs/herbl.htm. ff .:I111tllJ, 2554 . 
., Q J.  ... cv tI -'!I 1q,

qti1 1ft!'lJffYlti qYlti'IJ1 ffl1ti'IJ'ifJCI UCI:::t)ltul'tl t)llfl'IJ. "NCI'IIt).:IOllli:l''l1JTf1YlZCl1t1 lll"CI:: 

'mIt IllS 1f1'11t).:I,om:::Yl.:l", 11lff1'l1'V1mffJ«flluDZ 

1l1tl1'IJ 1C1Vff.:l1JDJ'Yfij'IJYl{ 27(1): 587-596,2548. 

http://www.rspg.or.thlplants_datalherbs/herbl.htm
http:hflff''''ltl1Atltltl1fl.CI
http://www.bangkokhealth.comlindex.php


100 

IV.... I 
(fie) 

... .I! ... ",.d .,1 tJ. 41 ,I
tYtJl1ru 'tHU'VH. Nll'\ltHU1JfI'YII'VllUVfl Streptococcus•  

.d. 1 1 tJ ... ... Q ...  agaiactiae 'YIflfl 'fl 1..1 ll11..1ll (Qreochromis ni/oticus). 1'Y1t1llfYf1..l1ilJ'iYiY1 
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1. Brain Heart Infusion Agar (BHIA) ih::::ntl'U,)"w 
.., 

Brain extract 7.8 n'nJ 
... 

Heart extract 9.7 m1J 
.... 

Proteose peptone 10.0 m1J 
.., 

Dextose 2.0 m1J 
.., 

Sodium chloride 5.0 m1J 

Disodium phosphate 2.5 n71J 
..,"" "" Thiamine hydrochloride 0.1 1Ji:li:lm1J 

.... 
Agar 15.0 m1J 

"" ......Distilled water 1000 1Ji:li:lMl':i 

2. Brain Heart Infusion Broth (BHlB) 
QI

Brain extract 12.5 m1J 
QI

Heart extract 5.0 m1J 

Proteose peptone 10.0 n71J 
.... 

Dextose 2.0 m1J 
... 

Sodium chloride 5.0 m1J 
.... 

Disodium phosphate 2.5 m1J 
...... QI

Thiamine hydrochloride 0.1 1Ji:li:lm1J 
.........  

Distilled water 1000 



110 

iYU'mJUfl'UJ (gram strain) Hucker modification of grdm method (Rodina, 1972) 

l. Crystal violet 

- crystal violet 2 fli'li 

- ammonium oxalate 0.8 fli'lJ 

- ethyl alcohol (95%) 20 

2. Lugol solution 

- crystalline violet 

- potassium iodine 2 

- distilled water 80 

flt1lJt11':i 1fl'Ut117 1n'U"J1"it 
'I111v1f){Jf)-3n'U ut1-3U"" 

3. Safranin solution 

"" i i" '" '" • .1' "" .1'::stock safranin 2.5% "tI 'I1lfl'YI1'UUfI 95% 

.:,..,. " ·'tI '" .A """'" '" I: 10 Ufl1'U1 Ifl'l..l n t'U'U1"t1'111IYW1Jf)-3fl'UUt1-3U"" 

...... '" ...lfifll'UJ81J'tIUfl'UJ 

(smear) "l 

Itlfl11rJ (fixed) crystal violet lH'vi1lJ 1Hf1-31-r I 'U1l1 

'JI .1'::tI tItI .,. "" ..l"lv", .1''''0';i::; 1 ';i::;1J1W 2 1'U1'Y1 'HfJ" logol solution m 11 I 'UTV! 'YIlfl1':itll-3t1 

(decolorized) t$.1t1 95% 16'Y11'Uf)fI 30 l'Ull1 1mi'1-3f)f)tlt$.1t1J1mrlJ safranin tI';i::1JlW 

"" " " :: tI :: .1 " ,.1'.1' ..I 'U1'Y1 flH"1V'U1 rJ t'HU'H-3 111 'H'l'U (light microscope) 
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(Intraperitoneal administration) 
0 i jI ... 1 QI I q CJJ a 0 i _I

ilJllm,'Ii'l ,,f'U lilt)'fl 

=_1 0 cl cl " ' "" '" :.".lIfl1'.i 'Ill u t) 

'Ut)"NU flU ti'1 nt)'U \lflfl1nh1 1J 

et j,' ..... etet _I'i v etet,. nl11f11rJ1Jn11nflD'6UlollrJ1 flnl1rJD'lfll1J lPl i'I

I1JIIUD'nH;';1Ifli'l (Api 20 Strep) 1 (Atlas, 1993; Mars, 1994) 

='1 ..... .l .,. = cjIAPI 20 Strep (Biomerieux) 
.II ""'" t , ""'" '"' .fl 20 fJWf1'1I1Jfl fit) acetone production (AP) hydrolysIs 

(HIP), (ESC), Pyrrolidonyl arylamidase (PYRA), a-galactosidase (a GAL), 

glucuronidase GUR), GAL), alkaline phosphatase (PAL), leucine 

arylamidase (LAP), arginine dihydrolase (ADH), ribose (RIB), L-arabinose (ARA), mannitol 

(MAM), sorbital (SOR), lactose (LAC), trehalose (TRE), inulin (INU), raffinose (RAF), starch 

(AMD) glycogen (GL YG) 
<=I 1 = .l dd -11 '" , I I '" 1fimnlflf1't)'U ,Wtfl'.i rJ1If1'1'.i 1ft)ll1JfI't1t'.iVf1'tfl'.i u flfl t)flflf1' 't111f11111"l'UI't11fl'U 

0' 1 !'I_I";' • .l .2 .l 'I I 1 I •McFarland t'Ut)'.i 0.5 ll,;t1 'V 11 'U 'Vt)"flH '1 

'iI'UllV'UJt)rJ API i1flfhult1 

35 4 "lt1 
35 18-24 ,71111" 

1tJmm1l API test 
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..; I d ", " ,...,:; .t..,t.l
Vl1'.JHYllO 

I ., 

S. agalactiae 14 'J1ijfl 5 'J1ijfl 

1t.111 swab paper disc assay 

... 11.1 

" "".-.1I1'.J1I0'-' 

.. 
I 1 11.1 11.1""n.-.l 

(Inhibition zones; mm) 

lona."" l1JYll""OU l0't11""OU 95% 
... ... 

LaYlUOt.lVlYl 
.. •o 01 

""lOU"" 

d 
1.1 6'1 t lTffl - 5.90±2.78 8.51±2.14 9. 18±2.43 -
.., 

1.111.1fl - 4.80±2.96 9.52±2.97 2.66±1.49 -
6.07±O.25 19.38±2.06 23.88±1.97 19.84±1.70 5.63±O.13 

-Rl't1tfllt.lln 4.37±2.73 1.31±O.73 16.80±2.02 12.96±2.07 
I 

3.33±1.13 i 

d 
fltl1H - 4.59±1.27 8.33±1.59 17.69±2.94 -
,.if'Ui'U 8.23±2.15 2.78±1.29 18.46±2.10 - -

Q
fl'l:: l't1 t.l1I - 8.90±1.98 16.36±2.68 21.00±2.54 9.63±1.43 

- 8.88±1.83 18.33±2.19 6.47±1.03 -
.., 

18.46±4.10 11.46±2.51 16.46±2.15 7.59±2.89 5.89±2.27 

- 7.94±2.46 8.72±2.99 16.72±2.69 -
r .. " 'Ul'UlI'll'Vf/'\1 - 7.14±1.23 17.20±1.50 6. 11±1.25 -

19.66±1.98 28.60±0.35 26.35±O.50 18.94±1.83 9.56±2.81 

16.64±1.46 8.80±1.96 9.80±2.36 7.80±1.02 -
.., Q 

't11.1't111 - 17.70±1.89 22.20±1.00 13.80±0.69 -
1flfl11.1fJ11 

(i1,llfl::f11t.l) 

- 14.40±1.19 16.60±1.81 12.00±0.87 -
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VI 1nUl 11 \llnHftOl'l 't1f1ffOmrYlti 

• v 
A. hydrophila 'Vfl 14 Ijfij" 3 Ijfijfl 

swab paper disc assay 

..Nu' " y.., ......,... 'U'UliU 
'Ir'UY'ltT11tTflY'l 

(Inhibition zones; mm) 
tT1;I'U''''' .. ...0 

lonl'UOQ 95% om01" ttl 

cI -- -'U 0'l::1'\1" 

'" 'U1'Un lS.6± 1.4- - I 
cI 

lS.2± 1.S'V1J111 fl''t1 rr - -
16.9::i:O.6 20.1±O.7 18.2±1.6 

V'l 14.6±1.1 lS.5± O.9 15.2±1.3 
• - - -"1 

1O.1±2.1 12.9±O.9-
m::'lr1t1 13.1±1.3- -
ma'\1n 6.6±1.29.8±O.9-

... 
m:a'YIt11J 6.9±2.2 lS.1±2.9 13.9±1.l 
'" 13.3±1.4 17.6±1.2 J5.9±1.5

.r 
1J::'l::"\,1fl - --

- --
...... 

't11J'YI1J 13.4±2.0- -
7.6±l.O- -

'111J1til'11 
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'"
.... ... 

tfTnft2Jtflftty 

picroretine, berberine, 

• .. .. 
q'flfiiluil.:uvonohft 

Staphylococcus aureus, 

,.. "" OH8.:t 
tI Q. Q.I 0'4 

tJ'WJ'.i 1lJF-HWI f1 WctU'W tl 

colonbin, Streptococcus sp., 1J'tIf11 'W UC1::fl11lJ llJ 
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FourteeD berbs were extracted iD watet, 958/8 ethaDol, aDd ether, aDd tested I" vitro for aDd-
microbla.ac:tMties agllnst AerolfWlUIs hydrophihl, I flSb patbogen clusmg motile Aeromonas sep:-
ticemia. Using swab piper disc Issays IDd minimal IDbibitory coneeDtration (MlC) determiDI-
tiOlls, we noted tblt tbe etblnol extract ofPsldiumgllfljtlWlleaf exhibited tbe strongest antimk:ro-
bial lc:tMty. The extract allowed growth-Inhibited A. hydl'Ophntl cells to regrow III fresh BID 
brotb ludicatiug I bacteriostatic mode of ImoD. In a pathogenicity test, the mediaD letbal dOSe 
(LDse> of A. hydrophiltl for tlIapia (Oreochromis lIiloticllS) by lutraperitoneal IDjeetioD was 
3.44xlO' CFUlmi. I" WWI e:rperimeDts showed thlt fISh diets CODtaiDiag eitber dry leaf.powder of 
Po glltljllWlor dried ethaDol extract of Po glUljtiwJ leaf reduced mortality ofA. hydrDphlitI IIIfected 
tilapia with no detected adverse effect on the fISh. nis study suggests thlt P. glUljllWl leaf bls the 
potential to control fISh diseases Clused by A. hydrophila. 

[Key words:  Psfdium guajava, Aeromonas hydrophila, motile Aeromonas septicemill, antimicrobial activity. 
tilapia] 

Species of Aeromonaa are short, gram-negative. faculta- losses in the aquaculture industry because of reduced growth 
tively anaerobic, non-spare-forming, motile bacilli with a and unmarketable appearance of infected fish. When viru-
singieflagellurn, and can ferment glucose with or without lent strains of.4. hydrophilabecome endemic.in a fish pQpU-
the production ofgas. They are 0.3-1.0 pm!n diameter and lation. introducing new fish into the water body without sig-
1.0...3;5 pm in length. They occur ubiquitously and auto- nificant mortalities is difficult. 
chdlonously in aquatic environments. The genus Aeromonas Currently, bacterial infectiotlS in aquaculture, including 
iswitbinthe .family Aeromonadaceae, which comprises of MAS, are mainly controlled by antibiotics. However,re-
14 diffel'ertt species (I); among which. Aeromonas hydro- cently, the use of "II1tibiotics in aquaculture has received 
phi/Q is known to infect fish, reptiles. amphibians (2). and considerable attention because their use can lead to the de-
humans (3). Some diseases caused by A. Irydrophila can velopment of drug resistant bacteria, thereby reducing drug 
spread from animals to humans and vice versa. efficacy. Moreover, the accumulation of antibiotics both in 

A. hydrophiJa is a major cause of bacterial infections the environment and in fish can be potentially risky to con-
affecting warm water fish such as carp (Cyprinus carpio), sumers and the environment (4). To alleviate such problems, 
channel catfish (lcta/urus punctalus), striped bass (Morone use of so-called envirorunerit friendly, natural products has 
scaalilis), largemouth bass (Micopterus sa/moides), and been considered as an alternative to control bacterialinfec-
tilapia (Oreochromis niloticus). It can cause motile Aeromo- tions in aquaculture. Some herbs are reported to have anti-
nBS septicemia (MAS) in fish, both in commercial produc- microbial activity against several pathogenic bacteria and 
tion systems and in natural waters. MAS is stress-related, have been used as traditional medicines for the treatment of 
and conditions such as poor water quality, overcrowding, human diseases. Recently, they have been used 85 to control 
and rough handling make fISh more susceptible to the bac- diseases in animals. including fowl (5), calves (6), and tila-
teria. Infected fish frequently exhibit small pinpoint hemor- pia (7, 8). In this study, we tested several herbs for anti-
rhages at the base of fins or on the skin. distended abdo- microbial activity and mode ofaction against A. hydrophila. 
mens, and protruding eyes. Internal signs include fluid in This work also describes the use of fish diets supplemented 
the abdomen. swollen liver and spleen. and distended and with Psidium guajuva leaf as a treatment against.4. hydro-
fluid filled intestines. The disease can produce significant phila infections in tilapia, one of the most cultured fiSh spe-

cies in Thailand with a high incidence ofA. Irydrophila in-
• Corresponding author. e-mail: rattanachaikunsopon@yahoo.com fection.  
phone/fax: -t66-4S-288-380  
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MATERIALS AND METHODS 
Bacterial stl'llin. and culture conditions The A. hydrophila 

used in this study was isolated from diseased tilapia naturally oc-
curring in the Moon River, Ubon Ratchathani Province, Thailand. 
A. hydrophila was grown in brain-heart infusion (BHI) broth and 
agar at 30·C. The bacterial stock was stored as a frozen culture at 
-200c in BHI broth containing 20% glycerol (v/v) until use. 

Preparatioa ofherb extracts The 14 herbs used in this study 
are listed in Table I. They were oven dried at 70·C for n h and 
then powdered. Extracts of the powdered herbs were prepared us-
ing water, 95% ethanol, or ether as solvents at ratios of I: 10 (w/v). 
The extractions were carried out at room temperature for 24 h. The 
extracts obtained well: centrifuged at 13,000 rpm at room temper-
ature for 15 min and the supernatants stored at -20·C until use. 
Concentration of each extract (mg/ml) was determined from dry 
weight of 100 ml of the extract and was adjusted to 0.1 mg/ml. 

Detection or antimicrobial activity or herb eJ:tracts acalut 
A. "J-dropltilll A swab paper disc method (9) with some modifi-
cations was used to detect antimicrobial activity of herb extracts 
against A. hydrophila. Bacterial colony forming units (CFU) 
(IO'lml) were spread with a sterile swab onBHI agarpiates. Sterile 
filter paper discs (Schleicher &. Schuell, NH, USA), 6 mm in diam-
eter, were placed on the surface of the agar plates containing the 
tested strain. lWenty microliten ofthe extracts were dropped Sepa-
rately on the paper discs. Oxytetracyline (20 /.Ig/nil) was used as a 
positive conuol and the solvent ofeach extract (20 !-II) was used as a 
neptive conuol. The plates wen: incubated at 30·C for 24 h, alter 
which the zones of bacterial growth inhibition (diametets) around 
the paper discs wen: measured. Growth inhibition diameter in the 
negative conuol treatment was subtracted with the remainder rep-
resenting the zones of growth inhibition. When no growth inhibi-
tion in negative conuol treatment was observed, the diameter of 
the disc was subtracted. Every experiment .was carried out five 
times. Inhibition zones > 15 mm wen: categorized as strong activ-
ity, from 10-15 mm as moderate activity, and <10 mm as weak ac-
tivity. 

DeterminatiOll or miJlimallnldbitory concentrations (MICs) 
Each herb ex:tract with an initial concentration of 0.1 mg/ml was 
subjected to twofold serial dilution. One hundred microliten ofeach 
dilution were added to 4.9 ml ofA. hydrophila culture (I OJ CFU/ml). 
The mixture was incubated at 30"C for 24 h. The M1C value of 
each extract (/.Ig/!-II) rcprcscnted the lowest concentration ofthe ex-
tract showing definite inhibition of the teSted strain. The M1C value 
ofoxytetracycline was also determined. The average Mrc was de-

J. Blosc!. BIOENO., 

termined from the results in five experiments. 
EnmiDadon of mode of action The extract exhibiting the 

suongest antimicrobial activity against A. hydrophila was used in 
this experiment. The herb extraCt (at a final concentration equal to 
the MlC value) was added to 4.9ml of A. hydrophiIa culture (10' 
CFUlml). After incubatioll at 30°C fur 24 h, 100 /.II of the mixture 
was inoculated into 4.9 ml of fresh BHI broth. The optical density 
at a wavelength of600 nm of the culture was determined at inocu-
lation and after incubation at 30·C for 24 h. 

Flab prepal'lltion Live tilapia of mixed sexes were obtained 
from the Freshwater Aquatic Genetic Improvement Center, Charoen 
Pokphand Food Public Co. Ltd. (CP Group, Bangkok, Thailand). 
They wen: maintained in 500 I plastic containers at 30"C. subjected 
to a 12 h light, 12 h dark cycle, and fed a commercial tHapia diet 
(Sal:ura Fish Food, See-All Aquariums, Bangkok, Thailand) for 2 
weeks prior to the experiment. To determine whether the fish were 
tiec of bacterial infection, they wen: randomly sampled, and their 
livers and kidneys aseptically streaked 011 BHI agar and incubated 
at 30·C for 24 h. 

All fish experiments were conducted in 451 aquaria at 30·C. 
Ten tilapia weighing 10±1 g wen: placed in each aquarium 24h 
prior to the experiments. Commereial dlapia diet was supplied twice 
daily at the rate of 5% oftota! fish body weight per day. 

Eumlnadoll orpatbogenicity .rA. "ylirop"lill Groups of 
10 tilapia wen: used to study pathOllenicity ofA. hyd/vphiia. From 
an initial bacterial concentration of6.0)( 10' CFUlml, IO-fold serial 
dilutions were prepared., and 50 j.l1 of each dilution was injected 
into each fish intraperitoneally. As a coDuol, the same amount of 
physiolOlllcal saline was injected instead of the bacterial suspen-
siOn. Each dilution trial was conducted in five replicateli. Mortalities 
were recorded daily for 2 weeks. Dead fish were removed ftom 
the aquarium daily and their livers and kidneys wen: subjected to 
bacterial identification testing, as described above, to confirm the 
presence ofA. hydrophiia infection. 

The median lethal dose (LO,.) using the method of 
Muench (10) was calculated as follows: 

log LO..", aloe b+c 
wben: a '" [mortality> 500/..-50%]/[mortality > SO"lt"'mortality < 
50%]; b = dilution rate (10-'); and c '" the log ofminimum dilution 
rate in which the mortality was:> 50%. LO", was expressed as col-
ony forming units per milliliter (Cf'UImI). 

Flab dle.t preparadoll Commercial tilapia diet supplemented 
with dried leaf powder ofP. guaJava. dried P. gJtDjtlWl ethanol ex-
tract, and oxytetracycline were prepared. Diet rcomprised dried 

TABLE I. List ofherbs and plant parts I!SCd forextraction 
Sourccsof 

Thai names Common names Scientiticnames active 
cOmpounds 

BoRaPcd Heart-leaved DlOOIISCCd Tinosporo crupa (L.) Miers ex Hook. F. Ill. Thomas. Stem 
BuaBok Asiatic pennywort Centello asiDJica (Linn.) Urban. Leaf 
Chum Hcd Tadc Ringwonn bush, candle bush Co.ula aia/a Linn. Leaf 
Fa Rung Guava P8idium flII4iava Linn. Leaf 
Fa Ta Lie Jonc Kalmegb. king ofbitters, ChUlln Xin Lian Androgrt:tphis panicuJaia (Burro. F.) Nees. Leaf 
Ka Greater galangal, fillseplangal Alpinia (LInn.) Stuntz. Root 
KanPlu Clove Bullocklk.. Flower s.a HaniSOIL 
KraCbai Fingerroot Bouenbers/Q pandural4(Roxb.) Schilt. Root 
KraPrao Holy basil. sacred basil Leaf 
KraTeam Garlic Allium sattvum Linn. Bulb 
MangKud Mango steen Garclnla mangostana L. Peel 
MaRaKeeNok Balsam pear. bitter gourd, biner cucumber, MOIIlOI'dia Charanlia Fruit 

leprosy gourd 
TraKrai Lapine, lemon gm! Cymbopagan citrata (De ex Nees) Stapf. Stem 
Tubnm Pomegranate Pun/ca granatum Linn. Fruit peel 
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leaf powder of P. guajava in the commercial tilapia diet at a tatio 
of I : 4 w/w. Diet 2 consisted of dried P.guajava ethanol exttatt 
mixed in the commercialtilapia diet at a tatio of 1:24 w/w. Diet 3 
comprised the commercial tilapia diet supplemented with oxytetta-
cytline at a ratio of I : 199 w/w. Each supplemented diet was mixed 
with distilled deionized water (I mllg) until a homogenous mixture 
was obtained. The mixture was passed through a meat mincer, pro-
ducing extruded string shapes, whicb were dried at 30·C for 24 h 
and then broken to produce pellets approximately 2-mm long. The 
control diet (diet 4) was prepared using the same process except no 
supplement was added. 

FlsIa feeding experiment To study the effect of P. guajava 
supplemented diets on A. hytfrophila infection in vivo. sroups of 
10 l.minfetted tilapia were fed diets I, 2, 3, or 4 for 5 d. On the 
sixth day, tilapia were anesthetized with 0.025% dove oil and in-
fected with A. hydrophila by intraperitoneal injection of 50 111 of 
bacterial suspension. at a dose level causing 50% mortality (LD,J. 
Feeding of the assigned diets continued for 10 d. Mortality was ob-
served daily. Dead fish were removed from the aquaria daily, and 
their livers and kidneys werc subjected to bacterial determination 
as described above. After 10 d, bacterial identification was per-
formed on the livers and kidneys of the surviving fish to determine 
if they were free of A. hytfrophila infection. The experiment was 
conducted in five replicates. The same experiment was also con-
ducted without if. hydrophila il\iection to examine whether the 
supplemented fish diets had an effect on tilapia. In addition to mor-
tality. the appearance, feeding response, and behavior of the fish 
were observed daily. 

RESULTS 
Detection of antimicrobial activity of herb extracts 

against A. hytlrophiltl Extracts of fourteen herbs. in 
water, 95% ethanol, or ether, were tested for antimicrobial 
activity against A. hydrophila (Table 2). Four herbs(T. 
crispo. A. galangal. M charantia. and C. citra/es) did not 
inhibit A. hydrophikr in all extraction solvents, while four 
herbs(P. guajava. A. paniculata, A. saliVllm, and G I1Jan-
goslana) exhibited inhibitory activity in all extraction types. 
Ten, seven, and three extracts exhibited. strong, moderate, 
and weak inhibitory activity, respectively. The largest inhi-
bition zone diameter (20.1 ±0.7 mm) was obtained from the 
ethanol exttact of P. guajava leaf, while the smallest inhibi-

TABLE 2. Antimicrobial activity ofhetbs exttacted in three  
different solvents against A. hydrophJIa as determined  

by swab paper disc assay  

Herbs Inhibition zones (mm) 
Water 9S%ethanol Ether 

T.crlspa 0 0 0 
C. asiatica 0 0 IS.6±1.4 
C. alata 0 0 IS.2±tS 
P.gwjtJWJ 16.9:t0.6 20.1:t0.7 IS.2± 1.6 
A. pantclliata 14.6:t 1.1 15.5:t0.9 IS.2% 1.3 
A. golanga/ 0 0 0 
E. ct:ll'}'Oplt)ll/us 0 IO.l±2.1 12.9:t0.9 
B. pandllrata 0 0 13.I:t 1.3 
O. sanc/Ilm 0 9.8:t0.9 6.6±1.2 
A. satlvllm 6.9:t2.2 15.1 :t2.9 13.9±\.I 
G. mango..tana 13.3:t 1.4 17.6:%1.2 IS.9± I.S 
M. charantla 0 0 0 
C. citraJu 0 0 0 
P. graM/14m 0 13.4:t2.0 0 
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TABLE 3. Minimal inhibitory concentralions (MIC) against 
A. hydrophlla of berbs extracted in three different solvents 

MIC (j1g/I1I)Herbs Water 9S% ethanol Ether 
T. crlspa nd' nd nd 
C. asiatica nd nd 250 
C.alata nd nd 250 
P. guajava 250 62.5 12S 
A. pankula/a SOO 250 250 
Z ojflCinaie nd nd lid 
E. caryophyllus nd 2000 1000 
B.pond_ta nd nd 500 
O.•fanctum lid 2000 >2000 
A. salivum >2000 2S0 500 
G. tnaJIgOItana 500 125 200 
M. charanlia lid nd nd 
c.citrattIJI lid nd nd 
p. grtJ1It1bIm nd 500 nd 
'Not done. 

rion diameter (6.6± 1.2 mm) was obtained from the ether ex-
tract 0(0. sanctum leaf. Oxytetracycline produced zones of 
growth inhibition against A. hydrophiJa with an average di-
ameter of29.3 ±O.S 

The ether extractions produced the highest numbers of 
herbs showing antill1icrobial activity with 5 strong, 3 mod-
erate, and I weak activity, while water extraCtions gave the 
lowest numbers of I strong. 2 moderate,and I weak ac-
tivity. Within the 95% ethanol extractions, herbs 4, 2, and 1 
showed strong. moderate, and weak activity, respectively 
(Table 2). 

MIC determination The MICs against A. hydrophiJa 
of the herb extracts. which showed microbial inhibition 
were determined in BHI broth. Theresutts showed that the 
ethanol extract of P. guajava leaflwl the lowest MIC (62.5 
J.l.sll.d). while the aqueous extract ofA. sattvwn and the ether 
extract of O. sactu", bad the highest value (> 2000 J.1WJ.l.I). 
The odtcr antimicrobially active herb extracts had Mle values 
of 12S J.l.s/J.1I (2 extracts), 250J.1WJ.l.1 (7 extracts), 500 f..\slJlI 
(5 extracts). 1000 J.1WJlI(1 extracts). and 2000 J.l.s/JlI (2 ex-
tracts) (Table 3). The MlC of oxytetracycline against A. by-
drophiJa was 0.5 J.l.s/ml. 

Since the ethanol extract of P. guqjava leaf presented the 
strongest inhibitory effect against A. hydrophiJa in both swab 
paper disc assay and MIC detemtination, that extract was 
used in the remaining experiments. 

Examination of mode of action To study the mode of 
action of the P. guo.java leaf ethanol extract against A. 
drophiJa. the recovery of A. hydrophiJa, which had been in-
hibited by the extract for 24 h, was examined in fresh BHI 
broth. The inhibited bacteria resumed growth in fresh BID 
broth within 24 h (Fig. 1), suggesting that the ethanol extract 
of P. guajava leaf has a bacteriostatic effect on A. hydro-
phila. 

Examination of pathogenicity of A. hydrophila 
Pathogenicity ofA. hydrophila for tilapia is shown in Table 4. 
AU deaths occurred within 5d after bacterial infection and 
the pathogen was found in the livers and kidneys ofall mor-
talities. The calculated LOse ofA. hydrophila for tilapia was 
3.44x I ()6CFU/ml. 

Fisb feeding experiment Before testing the thera-

http:J.l.s/J.1I
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TABLE 4. The mortality oftilapia injected inlraperitoneally with different dilutions ofan A. hydrophila suspension 

A. hyrJrophiia Number ofdead fishlnumberoftested fish' 
Concentration 

(CFU/ml) Dilution 2 3 4 S 
% mortality 

6.0"10' 10'" 10110 9/10 10110 8/10 9/10 92 
6.0"10' 10-1 SIlO 6110 8/10 7f10 6/10 64 
6.0x 10' 10-' 3/10 4110 5/10 5/10 4/10 42 
6.0"10' 10-' 2110 3/10 3110 3/10 2110 26 
6.0,,10' 10'" 1110 2!10 2110 \flO 1110 14 
6.0x \02 10'" OliO 0110 IfIO 0110 1/10 4 

Results from all replicates (nos. 1-5). 

Q9 
as 
0.7 
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FIG. I. Recovery in 1mb BHI broth ofA. Irydrophila inhibited by 
the ethanol ext:nlct ofP. guojava leaf. 

peutic effects of fish diets supplemented with P. guajava 
leaf pOwder, P. guaJava ethanol extract, or oxytetracycline 
OIl tilapia infected with.4. hydrophila, all diets were fed to 
uninfected fish. No adverse effect was observed. When in-
fected tilapia were fed a control diet with no supplements 
(diet 4), a >40% mortality occurred within 24 h (Fig. 2). In 
infected tilapia fed diet 1 (supplemented with P. guajava 
leaf powder), diet 2 (supplemented with P. guajava ethanol 
extract), or diet 3 (supplemented with oxytetracycline), sUb-
stantial reductiOll5 in· mortality were observed (Fig. 2). No 
significant difference in mortality of fish was observed among 
the two P. guajava trealments and the oxytetracycline treat-
ment 

DISCUSSION 
This study aimed to find a natural source, antimicrobial 

substance to replace antibiotics for the treatment ofA. hydro.. 
phila infections in fish aquaculture. The.4. hydrophila used 
in this study was isolated· from uaturally occurring tilapia 
exhibiting MAS from the Moon River, Ubon Ratchathani 
Province, Thailand. The .4. hydrophiJa pathogenicity was 
confinned by detennination of itS LDlj) fortilapia, which 
was 3.44)( 10' CFU/ml. In this study, we screened 14 her'bs 
to determine the herb with the strongest antimicrobial activ· 
ity against.4. hydrophiJa. The herbs were selected because 
they are readily found, and easily grown. throughout Thai· 
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FIG. 2. Effects or fish dieb supplemented with P. guqJavo leaf 
powder (diet I, extract of P. guaj<MIleaf(diet 
2, rhombuses). IIIld ox.ytelxKycline (diet 3, on mortality of 
A. hyr;/rophJla infected tilapiacompared with tbitt usinglhe rontrollish 
diet (diet 4, circles). 

land. Moreover, the herbs bad previously been reported to 
have antimicrobial activity (11-25). Such herbs, if effective 
against .4. hydrophila. would make it practical for Thai 
fanners to use a locally occurring herb as a replacement for 
antibiotics. 

Based on inhibition zone sizes and MIC values againstA. 
hydrophiJa, the ethanol extract of P.guajava leaf had the 
strongest antimicrobial activity. It was also shown to have a 
bacteriostatic mode ofection. 

Belemtougri et aI. (26) reported that antimicrobial com-
pounds found in P. guajava leaf ethanol extnu:ts were antho-: 
cyans. alkaloids, tIavoooi<ls. ·tannins, and terpenoids. Among 
these compounds, only the flavonoids (morin, 
Iyxoside. morin-3-0-arabinoside, quercetin, and quercetin-
J-O-arabinoside) were found to have I bacteriostatic effect 
on fish pathogenic bacteria including .4. hydrophila, A. 
salmonicida subsp. sainwnicida, F/avol1acterium co/umnare, 
Lactococcus garvieae, Streptococcus agalactiae, and Vibrio 
salmonicida (25). This suggests that the inhibitory effect of 
the P. guajava leaf ethanol extract may due to the presence 
of flavonoids. or tIavonoids combined with other antimicro-
bial substances. Although the other compounds identified 
by Belemtougri et al. (26) have not been reported to have 
inhibitory effects against fish pathogenic bacteria, there are 
other reports showing their antimicrobial activity. For ex· 
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ample, Leitao et al. (27) reported that anthocyans isolated 
from cranberry juice had antibacterial activity against Sta-
phylococcus aureus. According to a review by Scalbert (28) 
tannins may be toxic to filamentous fungi, yeasts, and bac-
teria. Terpenes have been reported to be active against bac-
teria (29-32), fungi (33, 34), viruses (35, 36), and protozoa 
(16). Even though protozoa (37, 38) and viruses (39, 40) 
were reported to be the major targets ofalkaloids, antibacte-
rial effects have also been described (16). 

For oral administration to tilapia, P. guajava was added to 
a commercial fish diet either as a leaf powder or as a dried 
ethanol leaf extract. Both supplements markedly reduced the 
mortality of tilapia experimentally infected with A. hydro-
phila and no toxic effects were observed. Moreover, no sig-
nificant differences in mortality rates were found among ti-
lapia treated with P. guajava leaf powder, its ethanol extract, 
or those treated with oxytetracycline. The results suggest 
that P. guajava has therapeutic potential. To develop a treat-
ment for MAS in tilapia, further experiments into aquacul-
tural use ofP. guajava supplemented fish diets against natu-
ral A. hydrophila infections in tilapia. are underway. 

The prolonged and extensive use ofantibiotics to control 
diseases in fish aquaculture can be hannful to consumers, 
farmers, and the environment (4). At present, the use ofanti-
biotics are strictly regulated and many may be prohibited in 
the near future. The results presented here indicate the p0-
tential of using the readily available P. guajava as an envi-
ronmental friendly antibiotic for controlling A. hydrophila 
infection in tilapia. 
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