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ABSTRACT

The research project entitl.ed "sustainabte devetopment of storage
technology of Striped Catfish (Pongasionodon hypophthalmus) mil.t for commercial
and conservation" in the first year was designed to study the appropriate type and
ratios of buffering solution for chi|.led storage of Striped Catfish (pangosionodon

hypophthol'mus) milt and toxicity of antibiotics on inhibiting pathogenic bacteria in
chil.led mitt. Results showed that Extender 7 and Ca-F HBSS were the most suitab[e
extender for chilled storage because they were able to preserve mil.t for 5 days
(120 hours) with 10olo sperm motility. To determine appropriate ditution ratios of
Striped Catfish milt in Ca-F HBSS buffer among !:1., !:2 and 1:4, a|.[ tested ratios
demonstrated no significant difference (P > 0.05) in motility. This was about 20olo

sperm motil.ity after 5 days (120 hours) of storage. Therefore, mil.t dil.ution with Ca-F

HBSS at a ratio of 1:1 was used on subsequent experiments. ln the next step, toxicity
of antibiotics for inhibiting pathogenic bacteria in chil.[ed-stored Striped Catflsh mitt
was evatuated. Resutts showed that 0.1% Peniciltin-streptomycin was an effective
antibiotic for inhibiting pathogenic bacteria in chil.[ed-stored Striped Catfish mit.t

because of low toxicity and decline in totaI heterotrophic bacteria in Striped Catfish

mitt. The use of 0.1olo Penicillin-streptomycin was suitab[e for further development
on storage technology of Striped Catfish mi[t.

Key words: Refrigerated storage; striped Catfish; semen; Antibiotics; Bacteria
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arrufilirnr:tvlrvfinr:mntsitily,rio:ri! lirlrinr:zuaurfiur6'oro'urnior.Jarr-iorrFr{rr.,ndrufi,
a ) v avr'laltfrul f,16'0.:ldur:wrulrnflulunr:6'urniofi'uif uuavlarfinrrilrniun anlflnltaiuiudrflu

flrgrarfinutjou lirtfinr:tvrrvn-udlararrutriaur:nzu6rlanilart6'mr:rnrr:rolornr:rormnrn1U
4d^li"

raSol=zuazu6mdr tturvrrfiuurrvarlunr:uriflcyr,tr6'.rnrirrrru'ryrrudqfi6o rfioo-rriolliuif
-r^--.--, 4 Y & a a 'o ! t u d od I e " l
rJararrulrSorirrf,ofinr:Snrirrfloornv,iorfi'uiiuaruor-rtunarrGurnlu rfiolri'loirjtflotJilrrufi
, y4 4 .?^.{_q -.--_ vr-.r-!... 4 - X & A ^J d0]0{n1: ua?a{to0a1{u1t?Jolua1:avaruilvtluiloi uavrfllfnurdrrfrofrocuynfrairaur:aril
t6'tu z a'nrc6uv 16'uri nr:tffuinurlu:vuvrrar#u (short-term rtor.g") lrorffuYnrgrlu
n"tdrttf,luEo'lufi'r6ufiqruranfr4rn'jr 0 orrtrrrarfiuarSnriou (0-4 olnrrqarfiua) eiau6niB

Ja,duo-
vltuflunr:ufr!:hur"[u:suvt?a1u'r? (Long-term storage)Terunr:urrirr{.:lufi'rluTpr:rxurya.]fi

qruraqfi - 196 o{fl'rrtalfrua drar:n:aufirinurdrrdotri'i{iufl uurrhrdrdlfififinrunrnd
4 

- 
Y N .jd -. - - | 

q

nafrourirrfroaprfi6noonlrtraill (Freshl.y co[lected mil.t) nr:yTnrurrvrnTuTa6firytrvaplu
---.5. - Y ! r aydda d qy, < ru

n r : t n u in ur ilr tfl o ! a r a r r u"[u fr fr i n E u s r a ua v'[rir.J : vT u r ril oiu r ufi a ot o s ri : s tJ Yu l : r
u t t qvo&

tJ:sdv6nrun'tiL1lruv{ndrJararrs'1fi'6f,u uavnruqlnr:zu6nkinrufi6'ornr: na'rr6orfio
urlviluiifinrrlniolfiintd ud,rrirrirrsf,outjrfiufioglu Tissue cutture flast< r,r3or1rr;forutiurfirvr'

oo"luuaondrt (straw) urzuarufiuufluttjri'ufilqutriolo.r6'uyiofi'udfiuqrnilarv,l'oBofrr,fo Qi.:r,
--- qqi !q , t Av u d o6y, 

e

aonr:"[{rfrufrluv'lrilfrrtott"qrniot{uE r,ir"[riri:vfrvrBnrvlnr:rnrvrr,u{66flu uays-rarlr:adr
^i-.4-..-r.c. o Z X-..-,..a !i' d u q ilyv aAlJ'lti0ttttgu vSoilltilotLtuflrornfrdu 1 il'rr,Jailrfruln'u'hj'Lriri'ufrm-ourifi'u{finr:Frnld

o d rlt: fi nrlflrgrarrafirfio ro tfr o'tu:vvrix rfirYn rgrrir rdor-tar arr ufio ruynfr aird o
a ad ! , { q , y y & j ' , 

tJ,
nllta:6U10{LLUFlvl!:uvl01a1J1:ttj0ull[u:vu'lxq]urtoufl't::?lJ:?l1ilrfro frlororJuttjouur

<a J r a< .i, 4^-4-.- a 6r t d y &uua1nttuailt:uvlOulJutl']sl?!41 uuuFlvlt5ufrtJuutJouilfi13.]'t:flra3rylu:syrrlunuu.trtolet rv,l:.tu

rrlnfirBu roBrykifiluanmvfifi16oerviofiarvr:lors rflr\1ulro,l Lvrarfiyrio r6'arautjiu drfior n
- ! d4 o6tv dd q uyd , '011411v4'lut,tinvlulnvtu5uto! li'r-[frtrervrriuuo5ryln'6 filnr:rJurfloufifizuadrl#nr:

r.lfrauBrravqarnrvlrirudofirffufnuraoar (Sadd et a1.., 19BB) nr:florri'unr:rjurfouorodr
It{ 6l 

' ,ad r d v d uLFr[nunrflaurtJflfrruvttiutfrurn]unr:rfrrinurartlilro{d'rr{!nra:ugnxualu 1rfln usinr:
6ly rAd y qq ! .Lttur!flil:uvov n'al"[cf[urJilr arfr uvllu fir] rfio{ornnr:lda rrJfrfirusorofi zuariorrrunrvrror

v99v

rirrflo#pr{rir uavnr::nTzuur nr:6oriourr-lfrflruvroruunrfiriuriol:ertua'm{rh uay}.ruuei

uonalnrfuluflqofuv,lu'irrfrrui'uriti6orntrrvieryr'rr.J:yry6drdri#m:rrarinfir
rJ:slutitosnr:utitSuuav rutju{t rflo':or nrlrviruo', n#lrornuiorir reio#uor n uridruio
rs Laa1il1:6rlirl#tjo 16utdor&'uif ifron?ril rAuu'tu uavlirl#rfrernr:qcyufiuilafi'u{odrllrn
----il..-... '" & r : - r d jon'iuunl:tnuu'lt1J0Lnutailtun1:tn!inle1rr!urLrJLr{{frr"Lurirr!:srytfl unfr'?od1{rriu l:vlyn
s-'r-...- r .qv u1y4 a Y & u cB ^ t d,rull! LtauU:u tvrtLnviu Lnilnr: rflrdr uf,od'nirir rrr:rgrfioodx rflu:vuuirl#a1il.1:flouYnd

!aY X o ,t douMJ0 lLa ua1il 15rlu1u't t1J0 u 1 L1J Ln rta on nar to u Ln stotrirf,till q ornr afrilrir rfrora5odrrfril



4

^i^.4:^r-^.-.--4 4 dr ,7 - x x - "Y ^,u , e
u'lttJ0LilalJ1,.l:tu 'i.itl-Junlrtfluinu'rilrtfroanrdrrrt:uofro1o'otjt{niounailr,r''.lrJ:v1utrjvrrr$-4-i

n1:61 $au!:vTuuivrrl6'run1:ouind
g'.il o. a, i^-.g^^-r^^'.-.-."--,r- - 4 y Y x , ^i ^d y
o{uux{a1LUuil0uft0{rle}lu1adn1: Lunr: tfl!inu1il't rtolalfix'tufroruu4fral"rfi'rrulr.t

udtSuuavuuluuutiu{rlri'fiq6un1il6 ravfin?1ilff'u.r'r:fllun1:ilfrauBri'uttjLiuafiounr:ldrjrrdo
. oi q wd q 4v, r s d t d - | q U N , i o qe u 4ao til0L143JuLoLa?'ltilnLuLaeint:ttttgu ttaunl:utllrrflrilrrfrolarax1urfrod1il']"[rirvlrvfi'udov

dry.

frrrr r:rilaoo:i'u rio (u31n nrl arlunr uua'r :uvryra n d'm:1n 1r rnol: n:u!1n freu rfi or or n!

runfiLiufiluriioulu#rrdofiuror raualil1raliln1:ouYndrirrdouarallulpi rfiotorn
6l-.--^---- -4..y -" & e1 a'" dqy - rr j rrd d - .ituvl'l{vqufltta?u'ltt0aFllu'lfi1u1l6ttnuLn01a0qL! urnilrynLulaEnr:rfllSnurfruylrvan
(Ashwood-Smith, 1980; Suquet et a1.., 1998)

im qrJ:var riso tTn:t nT ri6's
1. flfl1g'l'l0nl5Ln!5nulilttto!a1a?ruL[!l-JrrtLUu[ilLonirrilofrilq6unty!uaua1u1:n

d u us
tnu:nu1 La Lu:uuu t?a1u1u

z. 6nrcri6 n 1:fi tuil1 uallunr: rfi r fnur#r ldorja 1 a't'r ufi o ruranfi sir (2-4 owt-
d \ q ia

tfl a tfr u a )'[u an r vl fi 16 o a 1 { fr? u a1 : a y n 1 u !-Tl [v,l o i
:. finrgrrr.Jiuutfiurr.J:vfrvrBnrvrtoqiruth{riloi4n:rirr 1fi"[durir6urirrdorJararru

ura vrJ o {'u sir r 1 fi fi zu a ri o: v u y ra ar n r : rff r Ynryrrh rdo

4. 6nurnr:uo3qtotuunrfirBulu#rrdorJalaxruriruurfir-rutirEu ![aun1:F]?!niln1:
a 4d d

LOt[UtJ0{ tt!nr t:utJ[uu Lflu:nu1

s. r,i'zuurrvrnrTuTa0tornr:uffuinurrirudoilararruuur.rrrtirSud"lunr:rfr:rurfflfiruvfi

t14u1UAil



uvtii 2
, av ai ai ly

t0fl a1:uay{1u20 giltnu?ta{

t o fl ff 1 : ra u { 1 ui r-u fi l fi u r {o r il : y n o r 6'r u r,r'r {o d'r d
1. lalaxlu
z. rhrdolar
^ 4d r s -io v 6t

3. LtUnyr:un0 L:nfl alnry [1,Jua't

+. n r :rj u rf o u ur.r nfi G ulu : u y'i r { n 5 u u.r u n 1 : rd rE u- ruti u{ { f1 rdo &nlit

1. daraars

ilararrutflurjarduufiottotluu nuli'ri'rtr.tluuririr16'rvr:vur virdu r-lr#n !!au
..^l-?-t-.- .<,. , .io-._- ,;v{,a u.-! & - s ,st!11u1 LlJ{ tlju!a1r nu0114'ti Lnl4lvltl ua va=mi tLma uUounu rilo a'miur n n'i rlnu ovtol nu
0114'l:uiL?ruriuilo uonorndrudrdararruu-ru{Juilardrdurteizuadvrs.ilun:v?yrruavlulo Inu
rl1l.ro::rltrfr?Jo{la1a?ruqvrrr'Lr'[uuueiujrlva Toruovrrrlt'luqqrJu (aurJor,2523)

,aJ
t.lararr ufr f, oarflry'lr Striped catfish fi oiuurnran i po n ga si onodo n

hypophtho lm u s fi nr:dr uunlmroun::rioru6'rd
PhyLum Vertebrata 

q

Ctass Pisces

Subctass Te[eostomi

Order Cyprinifformes (Ostariphysi)

Suborder Si[uroidei (Nematogathi)

Family Pangasiidae

Genus Pongosianodon

Species Pangasionodon hypophtholmus

t.t d'nrcrusfratd

tJararrutfjur-tar#rdndtrifirnSor rirrl-rGurum a'nrcruv6'ruyrirrioulr-ivnr6'runar
durytiluairiou{rtm:r d':uvrrirarorarfirlrn r-lrnn{rr{ fir,rmo#ut 2 ri fin:vTonnilua-r z nBu!t$

t'l .'^ d u v d d, d uLilnqaonu nSro.uva'trdnrrn rijuniu'Ltilu (Adipose Fin) uanornfiri.rfiniuon 1 o rjaru
Uv d d. u dd t y d d4 4 I y o , aI _. , dv1{u'l?ttauL?1antluttan vatririvlultu nrrnSrildrydorriaur]rtrir (nrnfr 1) tjararruu

a-nrgruvdru#on6,rurJarrvTn utsiunnrirrn-uTnal{nortiurntor#runntri.irul 6o ilarrvrTnov
s__ . a 4 t d 4 A v dfinnnauo'rfiruflolnun:r4 

"v:ovlrJr?rrur5un'jr 
"u" 6fldrlavraflrno (dnior, 2529) Tng

ua6uilararrualu 1 ilqsfidrv11.J'n z filanYurioo'r5flutl drunrrlurrr-oornrJrntr.Jfirr]aru
utrl:vlrru 30-45 utuEuilfl: ltritnufinliilulalarrururo'[urlluruarir#ro:ir.n.rfrfinx-]il
u'l? BB.5 ttu6trrr: rravfirfrrarinllnfi{ q fiTanYlrflu firrJara':rsr{Jua'm.5rirfi1#rdo1u

t v i .^_a-.-.---.-,- -.3 a e u- ], t , o jao q , ! a, .Jti:u1turl0ul'l{3llnu]0tvluuflu!arilronorrun'u uorriurolilarrfrrrflfr6o"[uairufrrtlurflorv



Y rd v 4 , d
Lil:J n1{ ttfl :n Luil 0u!a1 nu Lyiuu

2s42)

6

oi #u 6 r fi {fr s r ir r J : s u r u rJ a r r fr er driu o {ki rio o ( a r n r :,

j
nrmfr t lararru

t.Z urnrirorfrct

laratrafnov'iru:uriutrJrflu{t 1 or6'uoqlutilfin dofintruarirtuarirurvrt6' ror
:run{lvr-noqjluilln#r,i'urih(ril rtiunrul6'uvralnri; raBo16'nor.r'nmurrr !ararrur{Jur]arfi
!o,J
fr u or n'[o { r u rfi o q n : u n ? u ui o q n lir oiu m z n (a qa6, zszz)

1.3 dnuusuvlo

6'nuruvtvrrtcrotilararrudu n-rfrfifr'ollEuuhiuu duri'oru{rn'ir6'rrfiu d'nrsruvriorUU
. cat I d d d4 r a' o yatnrttflu:fit5 ttnltdn frSurxeiou rflo"t'frfioflrfirioru,rrrrur 1 ovfirirrfiof;trrlyaoonlrl#

.F-lye! r u d d!r' ; - |yu a , t,t14u[FllJrl arumrtttultanuruvfrvroova'rrnmlo{pr6o lSrrrueiruri'olqlrr-ll natuuoonlrufiu
yy^-o/- X q da a -l d, ,oo 

t
Looun fruvtolililrtIuuiln a"nuruvro.irjorrnrrrfiu;rJBfiruronirrhar!n.jrtoto'r{
,, n r', nrirr:rri rr ru'dor rvr rru'rfid'nucuv vr or uJrrJr. n X,flrA unr rdr (ro n ar:rir uuvrjr
n:rf:vur niuyt:?{ tnum:*avaun:ai , 25So)

z. rhrdorjar
Y X , aJ -hya a Y &

drtilolarfrfrofr"L{u5unlrailourirrf,ofr'm'in-rry,ri'ttr.t6oriti1 "fi!ilu" (Semen) uravrilir
:rad (Hllitt) fifldriunrirrdototrjar1nuLav!'ru Terurirr;folarfiodludruq,rv ra6afiiooonlr
an 1 rnuavorpro vfi 6trr ndrurjruu uriduurafl ur uuavfi nFunrr6', Trudn*ruuyt'l{nl unrvr
-^ V-4 v v 4 v o 4 Y &torilruilon::a'rrnmri'ufrua'tornlirnr:Snrirrfrooonur lounr:fr'rrnnfi nrur{r{u rJBurm:

_4arai.i3g.iodd,q,aaa,uravdrrrorJuoul drillilofrfrnr:frfrrrrtjuuavl:Jnr:fifi6u16orJu (i:vwri, 253il do4a
.-d-.--u 4 f A , j o o v ,': a y i

tnurduu5olilrtilolarfr iln:udrrr'ruocirr0ra'ryilnr:6prduvVsuuram:drurdruYlrfilinur
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fr'rartjiuriart{rfionr:toruvliuifrlar rvr:rvorr{il:vnouyxrnfi uavfrlSndtorrorryartu
Y&o'rirrfloilardotfinrrlumnrirtriutfnrln{lr,riorfrorro{la1 o''rrfunr:rmiurrirurfiuaurvar
y-.-i-.4-.,. , ' y^^dt^y-^-,^-"---."-'- -^.^V-.4-..y q y. ^ -i yn!u'l t1J0ua'ltLF]auflA3lFl0{ [tJalttasJfrtu=oavar uilrtilo ua'r"[fi6ooutfrorfrtyurvau uavdru.t,lu 4 s ad Y Y Y Y Ifunr:ovfrooal:rar6fi (osmol.a|.ity) ln6,rdu{fluro{rila?lu;h16'orJar vrsrdrlfioflorfi'unr:

u 4 q 4 qvn:vriunt:tn6oulurraSonr:"[{rarrruuor6'rariliunaooauflltYnrcrlfifi'rauililnr:il uayfi
U

fii no ql:o nrma oo trarfi rfir.lfnurl{rfio nr: lvrrvr ur ufi'uif rua v rfio u{Judrryudug.r,fi ur rYu
o 6 d . 4\vd a dd a qy v dlJ0{tualLulJ'1t1,0!41 sllLFlilnr:ttaorteiru!:vnourorar:6uyrirllrwfrnli d'luanrlunr:rl

fi t {nqr*ai, zsao)

mr:rtvl' t nrr:r tdlr{u (fi afr nYl/ 1 00 fr a 66er:) uolar :6uvrE durro drrlut or ryaalrrh,d,
r-iarlrrtfr pr (nqr*ai, zs:o)

ornrlr:rtfitovt#u'jrrrrutdltiutorar:6uyitirfrorrixlfiiot6'fir,rrlur-l:il:ru4t
! ^ d ^.-_--'tt, ert, , y e v < y .j a dd , jq f j

ttauu1nYaY0DLJ1u0{altvmLo ulL!nirtJuerrud'rd'cyuSoyr]rfrcJolar:6uvrirlryeirfilurjrriio

ua 1 n [ilil LFt :u 0 n Ln ru{a Lua=mi td ur a n prr uul rtlufr y:ru ri'u6'irar :duvri u rtiu dr r] r a
u 4td qudl
m]rautJitos"LcirtlutLurilila-tttu usiluilarlililrovfinr:l{vr6'rrruornuonrradnruua'rrfio

vtA-t
Qnll!oono'lnirtnrulvl-onr:zuarivliu{ rilr1uav6rflL6ooxuavfioraodl6'lriururfru t urfi
u A,d ..J- a' q ds .qu .f ,f rq- d t U _ yrl'l fl tti:ilUa 1t il uvlil n 15 tetaou Lvr nlil Io n ta'Lt uirin a'lrruvr a v al Li'Lu rta a rvirriu Olriu
ar:6uvtitlln u taiyt u o d1{ 0trir mra naTna uavv'l:nTrt a nxayfr'outrlu1unr:ldna-r{1uto{
druqrrvr]aruvirrfu odrtl:ffmrln:r,fr#nr',rfi^rru,fiu:{oqrirnr:Fr?1JFulfl.r:rndoulvrrro.r
6'rartiilrlal !il:1v41:.ir:n{'u (Binding) riudoourirrl utiu tuaarfiu:r urnflrfiuruas
Tilttflarfiuil Fl?1ttfiilaaflot6oourirr1 uaeirfitiruflorriutl'trfrfi'rartJilfinr:rrr6oulyroun.jr

atA-t
q v o n d! o o n uo n i r r n r u ufr o n r : zu ar niurf { n q r*ai, z s : o )

6'nuruvatiiittotlarsirrorna-m'ifin:vnn#uua-rdu1 rvr:rvtrifiairuovTnr:Iru
(Acrosome) ,i'*fir{trt*:',vtdrlarfitrTnr:lnri{irufluyrrr.irurorr,frAr6rqlu,i, ovTrr:Trrdt
Lt 'o dt o < & - u , d ILuoltlua-luillar Ioutilom'rr.itorlau-eirur-J:vnolr{rd'cu E airufio ra'r frorrfiruavur.lu -- '-o - -'
(nrnd z)

tfrnrJar
v v a d@ o Y !0ru uruturo{a1:ouil5u'Lutor uuar [urir rfr or]ar (fr aF niu/t oo fi a66n:)

naTna v'lqnlna n:otsr:fl nat{o5aa trflu
Rainbow trout 2.4-22.2 0-0.8 4.4-93.7 u.5-5 3.4-37.3

Perch 0.6-15.7 0-t.2 1,6.8-46.6 t.0-6.3 55.8-148.8

Brown trout 0-25.7 0-0.6 s.0-2s.0 0.4-4.4 27.t-82.5
Sa|'mon 7.2-39.3 0-1.3 0.9-12.8 0.6-2.7 28.6-40.7

Whitefish 0.7-2t.8 0-0.1 5.0-33.6 3.5-39.1

Burbot 1.9-7.8 0.4-r.4 20.4-56.7 2.6-4.s 45.6-61_6



c

t) #r doairur;olfrrtndua drilnr:lllmrrfiur t rpr filrnduafifitrTnmarafilfi'rL
,"i

odufiu.rrrr1 Iou:|irrd'nuruvlLauru'rorordauri'rflurtnrirrriutrJa1il?,frn1o{|a.r

z) frorfit (Mid piece) rfluairudoqjfinorndru#ruavfi:rJirrrirr1 riutlmrlrfrn
tolrJar a-nuruvvt'? 1 1r-ll:vnor6'rueirutarTn:1qa (Microtubu[e) firr{Juununarrtotdru
1,1'1.1 6ou :ol 6'r utqTnvl ar afi udrn r ulufit:rly n ou rniu (Mitochondria) uas rdupr3Ta a

(CentrioIe)

3) vrt l:vno16'rutlTn:r,lqafiriurriur{Jux:olr 1 Lrnunal{ 1 d uavGarr{Ju

?{:oLJrnunartdn g ni fira-nuruvnirfiro.,firi'.l1#ei'ruurrarrrr:orn6ou1ur16' tqrn-uYrr:,

2531)

nrufi z fr'rartjillararrs

g. uru nfi uEa riol:nfi rir druturj ar
v

floofunr:tnrv ud urrJar rfluorflmvd'nfiairr:r uteTl#fii rnun:n: rLauoF]fi.r1ifli:iln1:
ritoonorur:t{Juodrtrrn usiluti':r z -:tlfie,irurrrJiurrunr:droana'n{r^lrryeirdana.:

I d \yv -i a , s q v d"" , 3 .ourttuuLorin uuotornilnr:uuvli:vrrntorl:n"lud'fl':drry6irfi Toufiarrraqlrornur-lnrfiriu
tria Tn:Tvrd'ruiavr-J:Bmvalu?Jfrn T:nfiflnvwtd'tjouuavairrflryvrrlrfrrirfrrnrrr6'ura-n{rir
un6"rodrlrdu 1:nil3Iofra (Vibriosis) lfrnornnr:6ordorolulrrfiriuluneilil3To Uibrio)

i 'u s ^uavl:n{:-rqTafra (Furuncutosis) tfrorornnr:frortfio Aeromonos sp. utJurlu rrlnfiriufirioT:nr
iud'n'i#reirulraqjfifruord'uoqjiurirfitdrvrrvrdur Fulur.jor*.,rrd'uu ('tun:fifirf]unr:
lvlrvu6'utluilon^u) ttavuunfirEufilurtlourllxlnuueir6uurifir-Jirrrutrilrnrin rdu rJuufou
il'ralnqaunfr:rl (Al-Harbi, 2OO3ii Teruurrnfiriuriol:nfififruarfr'uo{iurlruavFulurJo

d . uv
Ll''IIULAU.iUAT LALLN
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a. t uunfirEun{u uoT:Tur$)d (Ae romonos spp.)

uol:h uua ttJu rru nfi rBu rn:ilau ;lvi ou (nrufi g) vwt6'd'rtrjlud.r uror #au uju
rrririr rirnaot rirtfrs (nrvrfi +) loru:r'qcuaurifivrxfierofiuaorn-rmr:xfi z uuunfiriunrilfi
arrr:nrjol:n"Lunu rdu 1:nr16or{ralordnrar T:nn:v[1\.]uo.n4.r:Lravcirl#u6nr-n,u,.l

T:er otar : r{Jufi u$a y 6 o rdod fr rr,rr7r (nr nd s) r{luolu

nrfl fi g d'nurus rradror ur erfi uiu ndri uol:Tl uuua

(a) nr:fr orfi un:trol ulnfi rBu neirL ruaT:Tl urua

(b) grJirwror ururrfi rBu ndu urlri, uuu

(qliruvr^m rravi:v,nr{, 2552)

(a)

i - , ! dd r r s
,'rlv'ryt 4 ttya{ynll rtlJnvi t5 g nal rro L: L:r uua

(a) rnirir
v

(b) u'rtau

(qrirufi n uavt:lnrrr{, 2ssz)

(b)
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m1:1{vr' 2 zuanr :voaouvrrfi r urrfi cJ or LLoT:Iil ttua (4rirufi n uavi:vrsr{, 2s5z)

rJfrfr3orri

LtJu?Jaila

nrmfi s ornr:6orrdoaln A. hydrophilo fiu3rrrufrtarit
(qfcufi m uavt:vwd, 2552)

uul nfi ri u nri l uoT:I:r uuaarl r :n rioT:nlufr'm{ rdu l a r rua v nu rfl u6'u Tor urfi or d
aur:nrioT:r,1u#ni 16'urri a. hydrophila, A. salmonicido, A. sobria, A. caviae LLaa

A. veronii(Noga, 2000; Soo et al., 2007)

uF]

n15Vtqa0! A. hydrophilo A. caviae A. sobria

Cytochrome oxidase test + + +

D-glucose fermentation test + + +

Arginine dihydro|.ase test + +

Ornithine decarboxytase

test

Lysine decarboxy[ase test + +, weak

H25 from cysteine test + + ND

Gas from gtucose + + +

lndole production test + + +

Escu[in hydrotysis test + +

141.J'rU t weak
4 4 U v,

nn:u'rtnnflu Lo?J't



tt

3.7.1A. hydrophilo

A. hydrophi{o ttJu uurnfi uiu riol:erlular nu uava'n{rd'ur q n6'r uur Tn u ranr v
' d , 3o r f,o d4 o.!oe.irtEllatirin I:nfrrilnolnulnfrtiutfrofi riun'ir Motile aeromonad disease (MAD)

d 96lr/ 3o < iaU{vl1[utnn01n]:anttOLun:utLata0qflt5anir Moti[e aeromonad septicemia (MAS; Noga,

2000) ruunrfiriu uraeirdrunin:vor uldrnrrtriluf,rurndor uas6'o rtiu uurrrfi rEuaruTo nra
a1 :r'r : fl ri oT: n16'ra r n l a r o dtu an r : v rni u q rra v : v uUfi du fi'u ei o u uo rrju r r n ar : 0 1 141 :! - --u-''i-- '----

qruv{frfi{tfrulil orrr'uoqjlu:srutvrrvr6'urur-ruuuruuilu :'uvfrnr:rnrdouriruornfiyfirdvr'
Aa oerr 

=--.{-ly. ,t-.e'. J ^- - C I d ^ {q onuu{n41il1:flv|1114!a'l rlattlo Lorttunu rnoriln nt:6rrtfror.Jarovfro1n't:6n tilolun:u tta tAopt

u6onoonlStrrufirrarTr fr'oturr a1Tilu uaoorf;ooliurruruionrfirrnr:Tr-knot frrrarirraio
.d u -i. r 6rv v q ly a q u & etflaavaoaofl o{tl'lvlvl 6 a{riaLuoiu?vfl1u[u Lorun vtoyrtt6uolyl:'Ln na'utf,atLaufi1il

rfr onr:6'n ualttau0nlila']u (Lewbart, 2001)!

n r :? fl o #uT: a MAD n :v lr'rt6'ri o urir r u r n ufl o r o r n m-r o d x I a u-nru uf o u6'r u
..-.---a.g--.^ J -^ _j us 4 q f, ^^ v y aytL!nvt:uljuFl0u o?u?Yvltv]luailfl0n't:U1rll-iloauL:n no Lm {rnr:ifroa'u6or1{nt:Lv',t1u
.4^:--.y-.-- ..? r i a, s 4 o q yu d, vt{0:?3tnu n1:a-{ tnnol nl:to{il4'rfr rtlul:nrdrovlir'[rlinrsr rfluhjo drlnn6'0{ [au ttiluri1
, i^ i o n 

'tJarfr 6n rto"Lu:v uv u:n olaQ ufl 0!auor rio nr:Ynu16'? urJlrJfrflruv urav n.r: r!f;uuttlar
anlv'ltLxo6,0utunr:r6'ut16'6 dttuir6'unr:Ynurrrr:kiurrJfrfituvfifiqvrdinr*rn{rl (Broad

spectrum) ruavtrin::r.Jaioul{uruurlfrfiruvfirulrvat triruri Enrofloxacin, Trimethoprin-
sulfamethoxazole Ltau Amikacin lun:dfir.iorurvr6'urfitJarr{iudru?uil1nLfiola1raa.l
o1n1:fiil14{d'uor:Eluunlarfiuaotornr:rfuoonornrJarfi'rdurfiorirtrju6'ulnrurirfi'r

nr:fl o.rriul:n MAD ti6fi ao 6o nr: uuunvio nr:rin riur3 rr cuuni rdo rdu nr : u6'ur

r.Jarluilorjaln?:r6'u{la',fir{trlro'ruunalnila'rilnfrot.irrrioo t 16ou uonelndri{u..ru..rro
U u \ Yu t I
flotniu16'6'runI::hurnrunrvrdr1#6odraro Tnauja'uudrodr{riouioaaa 25 rotilo

< q '3vlntdou nr:'LrirautrJatLLUl-,14u1lrilu nr:fnrcrqruranfrl#ruillualJLravnt:rFtotnr6odt{
tfiutno (Lewbart, 2001)



t2

(a)

?:f.,.*i

\.,' ii' .:;*r 
'k-'@(

,, tll I lr'1:: rrl,{; : a;}t::

.: 1:1.. ". .1.

(c)(b)

n1?!fi 6 d'nrsruvtorlarfir{JuT:n MAD

(a) ornr:frorlu
(b) u6ono onuBrr ruryt on uay fr ?v11i.i

(c) fr ryril rrau rn5nfi anoon
(qfrufr n uay,l:v\{r{, 2552)

3.I.2 A. solmonicido

A. solmonicida r{Jurrrnfiriurn:Lra! ;rJviou#uoufirnalyBoB finrruni.r.r
to.irtaiiil:url16u 1 tlln:rln: u'r? 1.7 - z hTn:mm: u1{a1u?t'uiiovfi;r-lir.:nalraioi
.-4-.-e i & d< <
Lri 0 ta5 ryu u o 1 14't : u d u t tfr o o v r-l nl a ri n a u r o lJ ri u lJ til a ir r a ri o i tri a ir r urnrJ ga ua v
yl 4i ! y 

^ 
q a u, -t,, ' ,'Lriun6oufr 6'otnr:oonfrtoutunr:t03ry triaur:nro3rytrTluanr:vfitill'oonfrrou oruranfrfi

Luu1vaillun1:toiru6a 22-25 a$1ttarfiua urnfii6urflprdnrLi'ri'rhjludruru,,ior.,uuuilu
rrunfirBurioT:nlufarrirdnuavlatvvra lourfluarrymrorl:n Furuncutosis firnrnr:rioT:nY,,
n:"{urn'Lula1tvl:1pi'tuneilqT:r-ftuil n.fl. 1890 6rfinov:vlrorluti.rrqqhtrTzuauavqorlulfiia.r
nr:rjoT:nrfrprqrnruuFrfiGuzu6nar:fiufiriun'jr "Leucocidin,, (Et[iott and shotts, 1980;
shotts and Talkington, 1980; popoff, 1984; Munn,2oo4) lutirryrtr::rgd tqao rfrrrnr:
:vlrotolT:0 Furuncu[osis nr{tlrarllul:utu6anonurauduavuoirrti r,irirfiona1ufl:iilnr:

{ , t,
tnrvraurilarrv:rmn'onJ:vauriuflrgrarnr:nruronJarn.jriouav 50 (Munn,2004)
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riarfir{iuI:n Furuncutosi, ovrfiordrTquralrvrfioornr:rorT:nquru:rdu ilarvr'
rlottoaulJ'l:?lJfluttuuustrsutotlov5ofrrdr rirniildituf,u reoorur: tirtJarfiornr:yrin
ovlrifruorrar: 01fl1:r'rluuonnr-r'iruBrrruTnunEuuavlurJTnfif;un.r rfrnurzuauilouuirrcu
frtaritraBotnSn mrTrju fiornr:fi'or6orrravfr'ocuail oiu:vnrulu rdu rdordohrlu irld
ilu-rnivLl'r'rv01141: uEior{lri'rtouuavndrlrdoovfirdoo rrrd*r.,r*rflltud'u lm:iuuav
-y-. X I d4 -^V^..4-9----.:. dr 4 q u \ d ^ X J "na1:JLu0 !a1v:Jo1n1:{!t505{0'totdortijuuunrdumr"[umluavlm frrrfrprornuflo16onnliraru
tfiorJareiourroatovlirlrinduvrirj6uarerlonrarioT:n utiu rirerfirBurfre,6u rdo:r Tn:Imd'r
Y v dt u t \ M vv u o Jt?:a tuunu !41 LriLnfunr:Snurovrtru-Lufrqn ("uaa, 2528;wikl.und and Datsgaa rd, l99g;
Lewbert, 2001)

g.Z rrunvr'Gs daa Edwordsie llo
ttr-rnfi riuana Edwardsiella r{Juurnfi Gu LLn:ilau irJdrrviou vlutd'vt-atr1lu

a'ir?44oil itlu u:trir ilrtdu utiuriu tt]uuunfrrEuriol:n"Lur-JarToruovlirlriufiorl:n
Edwardsiettosis rfior.Jarfrprrdoorfiornr:6nrdotun:vuarf;oqod'r{qurr:{ rfiorqir rfloorur:
.tsr-...- - 4, u 4 dtfluuzuattjouuBtrrufrruu.ll4iotnaflilanuavr,truloGrrcin 1:rrdovlirlrfiilarfio's}:1flr:r)1ua{rJ.rn
(Lewbart, 2ool) fi:rstru'jr r. brdo rfluaruaqfilirlrirJar Turbot (Scophthomus

moximus L.) rfroT:rr (Zhaolan et a[., 2007) uav E icfo{uri ovlirlfi'rjarnn ilar Green
knife fish (Eigenmannia virescens) uavrjar Danios (Danio devorio) r{JuT:n (Lewbart,

2001; Kent and Lyons, t9B2; Blazer et at., t9B5) ,rnr.,nd E. turdo flirioT:nrlunu
S o6)Ya oty
loru?ir"lfirfrqornr:eirldo'nra!!!avoxal:vi.:rodr.rqu*:r (Vandepitte et a1.., 1983; Humphrey
et at., 1986)

dd , i
3.5 ltunilt:una]Jou dl

uo nx 1n $!Flfi ui u riol:n nr{l uoT:Tt uua uav ron riin rraa r ufrr a-rvlu rilnfi rB u

tfrordufirioT:niufr'n'5rjr anrTrodrr n:u pseuaomonos sp. ltau Leucothrix sp. Tou

Pseudomonos sp. (nrvrfi 7a) r{JurrrnfiGuun:rau ;rJirrviou rna'oufitfi' vrutri'r,1thtr-tlu
-i s o dt dd s I M u ,4 4 u t _a'i![?aaoiluavLunu t[JuuuunfrtSuarulonrariol:nld"luou :rutrJflqtfr"uuaya''n{ (petczar

et a[., t986) Terutavlrvodrq0t Pseudomonasfluorescens r{iuulnrfiuiufifinriot#rnorl:n
luilararslufirFaloqjlu6'tiar ornr:tarr-iarfioordouriurdurriu rvfiornr:orn16ooruavrt1u

^.^o---a/-....'. ct t u q 4 dut'lan1ila1a'lLLFl0'laQuuainnir oiurvnru'[uuornliFtfli6oo fi]rurl fr'orlrt riru
Leucothrix r{Juuu!erfiriufifi;r.tirrr{tur#uaruuaorrl-rnrv,fi zb ,.nr,n#, Flexibacter

r s q dr dd r s a o - acotumnorts lJ'l.ivlt:ufl?'l L:nnrortv5oL:nnoaturEa rtiuuunfrriuriol:nfirirdry6ntfrn
i !a.. .l d I o - ) w ,, qy dt 4uyilvu{ ualvtluL:nuauilLtriaFll{tJ't?Ftrttrirni frrnr!riou1{uluolannturul.trLriaanLfl ilflrnn

-u-.-r- .j f o d r o , .ltfu!arfruottdrornnr:rirrdutturitlud?{6lnvl'qruvnfiornrnnJf;uu[la.io.]na{tr]rarrir t.Jarrv
-A---- u r d d, d ai,riornr:plrpirtilntijuunr er5urtjou niou n:valln:vdru rrasmrurflusilu?uri1fl rrayirul:nr
rJar (Fish tuberculosis) r{JuT:nfirfrnornrdo Mycobocterium sp. drvlll6'rauolurJar
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-^^.-_--ce 3 .i j n y
a?u{1ilfrnutf,ofrtdu.roq[uq'n:von rtiu rJarrio larryrqr r{Jufru rJarorooytriranlolnl:lfi
rrTura6ofiornr:1fi'u#u 6o ritafinfi'raqar lrifruoryr: rnSnyaor fiuzua nrTrju .irarllfronjna
..- e ^ C u o d, y
uavloorre rdn{umuorjurvnr u"[u rtJu6'u 0rnrrig, 2548)

j
nrylfr z (a) 6'nucuv;r_lirrro.t pseudomonos spp.

(b) d'nr*ruvgrJirrto.r Leucothrix spp.

(qlinrfi n uavt:lwr{, 2552)

dd ' t__.u , & - Y ^ J , dcs j _ "yLt!rlilL:ufl01:nsJnauUut!0ull1nuUl ptufluuouav0'114't:fr-Ldrdula-nidr lLav
dd r s

rrlnfrrEuriol:Ftsi{41il'r:6rtJutflourrvl{o1n'rFr riu6o uaunornunfiiur.irur-iounrvrf;'ur
"t-d,ttiutor d'.lnr:frnurto.: Al.-Harbi Qoo3D nuirurnfiGufln-aTnrfryloflfrm:rovluluilorvlrvr6'uc

tJarfiaanzuauuavvrttfruorur:torlarfraqnzuau (Red ti[apia; Oreochromis ni[oticus x
oreochromis aureus) luil:v tvrttr qfior:v re ufi nr:rJu rf,ouil1a1fl3raunfr:rlfi or fr'u'lu

uirrrun-lna'rr

e. nr:rJurf, ouuunfi rEerluruu'j'l{nrsuaunr:urtir6u-udu6r#r udofr'n{rlr

flryrarrafllfiororfrorlu:vra'jrttfiuttaduuruutirEuruavudufir 6onr:roBiuro{rrunfiGrr
i 3. y Y^.{^ __-..-; , { d4 jvl0101Jutlj0u3J1Lu:u14?'t{c.Jumounr::r!:xrdrrf,a oiurflo.wrornnr:ilurtioutorttunfrrEuyt
oqr.rufrrrarhtJar raioorofiuunfiriuiluoqjlu#lr,f,0d'ourriu:nrruvdlaroqjiulir ra6o
o'vufrturnd'olnluuon o'rriunr:fi'ruuTlvrnrTuTafinr:rffurirrdorJarrutirEuuavuuiu{rdr6'or

nnlqllu'lrfrrulnfiuiuloBrylu:vv'jr.:firirudot6'anudu6uuavuuriur{rror1{ rvr:rvuunfirEurvlir
lrinrunrnattli:raeratodrt:rqrEr (Nimrat and Vuthiphandchai, 20oB)Touri'rhu!nfirlu

a q gdq d< o d d . e ,
toiry'Lri6"[uanrrvfrfitfioor vriofiotar:lnuuavrrsdrueiordurartJiil (Seminat plasma) firfi
o1rlo1ul:varutfrorfiuur-rnrfiuiutorL lirl#urnfiiiuro3rgtoifi d'lr-lsunr:finurn1:Fi.tunr.lfl1:
tasruto{ tL! rtfi Gst ruv urjrEuuav ud u{rrjr riio oir u nril.frar:1frfi?uuflfro LLnu.r..ru,durjufi

< a, ^' " ,...^_i-?_--o, I I d , t d t dt14lllva:.JQ{tljua{a1tluvln0.iileru1LilaLu[aunrrnnnnr:Tlruur Protoco[s uriuEuuavurriutryv!

tuorrir rflorJala?1u
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TorErvt-rlilnr:rJuuf outotruurfiriulurirr,f,ozq.rriru,fofr'rr{rjr:sra.irrnr:rfiuYnur udr6u
d I a.d _ d i 4 dda a.dil,{arl0nilrl11^lat!5u n1:tndoufruSonr:frfrimtorariifl lLau:uuu[?arrfflYnur (Jenkins

and Tiersch, !997; Nimrat et a|.., 2005, Nimrat et at., zOo6) drrtJuflcgrarfivlltu:uy.j1{
td X X

n1:[dLUudltfrotola-m{lnrduriu (Shin et at., 19BB; Jasko et al.,1993) uonalndfi:1u{'tu
ruan.:lri'r#u'irfirjfof,'st'5fififi urunfiriur-Juuf oufizuarirlrid'm:rnr:rJfrauErirldaoroirarrfia

oduht

ulultiailtvtuufluLr (Stoss and Refstie, l9B3 Saad et at., tgs3) 6{16'finr:drrorar:
rJflfiruvlrldtfioaprnr:rJutfloutotrurlnrfiGu uavlirlfi':crrvr'rarnr:ufiuinrgrri,rr,fozatrhr,fo
i ra !v & t-.Y d vt ,^e^-. -.-- - - Y, 4 r d< q, ,:-vltLlJluuLaulullu ou1.iL:flrt'tiltutirar:!flil?uua13.J1:flryuu"{fiBosi1rr!nfrrTuka'rrrifil-natn
^^--"t- &- 4d , - & , e
nlluutJ{ttlJFlfrtSuuotnrixri'uf,uoqjniutfrototar:rJfrfiruv r.iiu peniciU,in a1:J1:flri!u;{fl1:
tnBruto.itt!nfiriu6'reinr:lirrarirfir{Ju Cel.t wal.l. synthesis inhibitor lusrruvfi
Oxytetracycline uav Gentamycin drvrirduflu protein synthesis inhibitor ra6o

enroftoxacin lirvrirfirfJu nucteic acid synthesis inhibitor r{Ju6'u (Wa|'sh, 2000; Todar,
2oo3) ri'.rriunr:ldar:r.1frfr'ruvdta1il1:neiury'in1:rasruro.iruurfiriulurirrdofirffuudrEut6'

^^-.q., i^.{_=i__ 3Jqva Zq v iltdn1:tn!:flle'lu1t{0vl0 ruv4iloir Loil nr:vtnao{fl'{'[ud'n'ihifrn:vqnaluua-t rravfin:vn n

auud{ rru !41 frtLnilrilirnr:frnurfi'r[utJ:srvrouuavsirrl:vuyrt un6'rodrrrtiu
uAfi Q527) vlnao{ t6oaltdr u6olar mv rfi uurra (P u nti us goionotu s) 1o u fi nrgrlu

,i'.l0. to qrr: 6'n:rcirurhr;fodo#rulriJu 1:3 rfiulufi'r6uoruvrnfi 5-10 o{fl.rrsnrflsa uru
24, 48 LLa'a TZdrTrs l'.ranr:6nrgrvrr-r'irrho.qrrfi ro dolrr#ueiru KHCo 3 r25 ffiM,
sucrose 250 mM ttau Reduced glutathione 9.75 mM trizua6n-jrdrurqn:o'u 1 d,:fi

t dd c A i
tt-Joitfrumnr:rflfroufirvirn-u 760/o,71.o/o *av 670/o murir6'u ?Jo{:uuyLlarnl:tfilinu.t

itm Qfiil kivret ao I rfr linura rtJi:rt ortJa r n no u (C. m acroce ph o lu s) eir urh ur

flm:rirtl iuq'rfiunrutd'qala4fr 0-6 o.ifi1r{arfiua r{Jurrar o iu udrdurm:toaouriloirfiuri
^--.-4- i' r 4 d d ,a Xnl:Lna01,JvlLtavt!0:16?,!an1:UflauD vrlir ilruran: 0.85%o NaCt uuav Modified Corttand,s
# t ar :rr : n rfi uYnrgr rh uiol6'6

ilrfi m uavn ua (2553) finurnr:tff uYnurrir rdorJardanrurr (Lobeo rohito) uuu
rudrr6t Touurilnr:vnaoroont{Ju 2 nou 6o noufi t finrcr:vri'lnr:rnf,oufirorarilildar
io
uanLvflLualtaualu Nac[, KCt, caCt2, Glucose ttau Mannitol finrurd:rilu25, 50, 75,
100, 125, 150, 175, 200, 225, 250, 275 ttas 300 mM lurnar:avaru nyjrarijilfi

t dd a J ! 
I

ur-loiufiumnr:unfioufiat (100%)'tuar:avarufifinrrluilduoir (0, 25 rrav 50 mM) uavlu,,
a1 :ava 1 ufi ne u ttiuqiuatfl u a rtjf rLfi rl oirfi ur{nr: rn6oufi aprar naufi z lir nr:rfi uinrcr
-{-.{_.,. ;. t d s o X &urtilolarEantvrtuuttuttitu{l lnudrdrrf,orrrdoorrar:avaru!-v{lv'loi ca-r HBSS uavar:
tn:ToTvl:rvrnrrvrud o tlfror 6o Dimethyl. sulfoxide (DMSO), Methanot, Glycerot, Ethanot,
Propy[ene gl.ycoI uuav Ethylene gtycol finrruu{:rrjuaofr'ru 5, ].0, 15, uav 20 %o 6'runr:

6t vv
lddm:rnr:anrqcuraqfr 3 :vpi'r 6o -3, -5 utav -10 ornrurarfiuariourfi vrra'r nr:ld
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a1:aua'lu1J-vlrl',loi ca-r HBSS t{ail 1570 DMSo fid'm:rnr:aprqrura4:r -10 o{flrrflarduario
d d o 6t y a,d 4 t d d d 4i ; ! 'u1fr rr ri a fiilf a riJfu fr ui oi rfi ud nr : rna'oufi qlfi q or (7 B.9O x.l.1. o/o)

Hulata and Rothbard ilrgTgrffuinurdrrdorJartu (Cyprinus corpio)tuanrvl
.^y-.y- 4 6, Y - ' "" & , 'tdl{uuuavt6oorlludrsr oim:rdrurirrf,oriorjrurri]u 5 rio g rfiufnurlu4'u6uqrura4fr o-s
o{fl 1 t{a tfi ua u'tu 45 cYrTill udodlill tiail flutdaer nl'irlir udofi rfi uinrg{uanru uirdr uu,
4 y Y , r- , e
udoorrrir urirur Lridn:r n1:,.railfi oh.i runnrirrmndr rfi oarr

stoss et a|.. (1987) td'finrcrnr:rfilYnrcrlhriioilarry:rpi'aru{l (Rainbow trout)
rudrEulerutil16oorl6'rua1:aualuf?irv,loi nu'ir n?1ila{ro.irfrudafirfiutrin?irfru 5-6
a e d I d A qy d,d tyd 

t

il a d ru m : r ruu rfr rr LLd r E u ufr o [fi a utj iltd'fi o r n r n ri.l u rr o ei 1 { rv,{' u w! o

Sadd et at. (1988) lirnr:voraotrfirYnrgrarililrolrJartu (C. carpio) dorura4fi +

o'i6''lttatfiua ornnl:ilnaa{ilu'jro'rl:"rnr:rnf;oufitorautiilrrasd'm:rnr:lfrauEriltdovq.:
luiud L Lrra 2flo{n1:vnao{ LLaueuaaarutou 1 ourtiu4udraa-rornuffuinurt{uru 6-8 iu
urirfiorfi:ruTlflfiruv 6o Streptomycin rufiilniu Penici[[in fifinrrluril{u so tlTn:niuria

h.o
fr a66m: artrjluam:rirurlutaar B iuror nr: rff rYnur vru'jra rtjilejrfi nr:rndoufi tooozo
.4-.<- gt : - - - a,d v d , d dtilotfluinuruluf,{ t0 rlu arilildtfrurjoirfiur,1nr:r.JfrauBlrnn'ir B0% uavfiriloirfiuo{nr:
rnrfioufir-i:vlrru B07o

DiLauro et al.. (1994) finurnr:lfirinrgrrhriior-Jar Atl.antic sturgeon utirfiuTerutri

t6ooxar:avarafv'luv,loi tirurirru6r uavl#oonfrrouauuuyniunuir u'rrdoaur:orffu16'
r{Ju:vuvrrar s {uloudqrunrvl?ro{artjiukiu.l6uuutJar 

e

Satterfie[d and Fl.ickinger (1995) Ii'rjrrhr;f,orJar Wal.leye qiru?u B mI rrrdaorr
v v, ,.6) Y &rl?ual:aualetUlltv'lo:[uo'm:rdru riruf,o : ar:asaruu-lirv,loi t:z nruluna'olrrtuia (plastic

Rubbermaid sandwich container) tula 11.4 x 10.8 Lrufir:rgr: rudrdtrfilurdr6ulud'r6ufi
qrura4fr 4 otrtrutaufiua vriol#td'noonfrrquailyulniu r-l:rng'jrrlrriiaudr6ufiufiuliu.1u s
{u aur:n|g^auBtdr-lart6'6 fi6'm:rnr:rJfrauBuvirrirnr:idrjrudoanfiiooonrrtrari 

1

Vuthiphandchai et al. (2ooq frnurnr:tfi!fnurdrudorJalqnruugrirEurfia
,-i

rl:? aaou n'l: ut.Jdtluttlasto{Ftcun't}rlJorrjr rflor.Jarornq utudrrqqlnla?1{td rrav nr:v!'ouur
r e a q d y--._... r d Y & A 4 s o 4!:uarfif,i'lv.|Lun1:tnu:nurtLuutttiUuta{il1Lilofrqruu4fr 4 otnrrraufrua lprulirnr:frnrgr

:uu'i1{t6outlrgruufitt6ouv'{qaAnluu n.FI. 200610uflu'jrflaoq:vuvnarnr:finurrirnrru
4t t U 3u,o .jt!unlq-a1.itotilrtilo'Lriilnr:til6uuLrla{ rLnuoinnr:finrsrzuarornr:ldriv,lrvioi catcium-

Free Hank's Balanced sa|.t solution lunr:rfflinrgrrirrdoludn:reiruriotrirrdoanrio
r-v'lrv'loirvirri'l l:1, l:2 raio 1:4 vru'jrarur:nrffuYnrgrrjru,foLi'urudqer (10 iu) Torunr:rfiu
- ! X , ,a !5nurilruilo!aronoutturuitiuUufrnaraoriufinrrrarlr:nlunr:rJfrauBri'lttjtri'odr,:fi
^r-^,:^^:^^^.."1--]v-]4-.-- v d 4 4' ju,5vav6nlilvlaq r{uLuO{Q1fl:uUuL'larnr:6.ntfluilzuarioo'rt:tn1:tnAo!fruaynr:rJfrauBrol

rir16orJarqnou
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d v .ari-..e.d v v ,-..Xr- - dd 11 vd < Z, ,n15Lflu:nulatU:tlvlLflu?t0{rl!n1iilutt-louror rtunvt-rirJ 'Lpifrnr:frnurfr'1"[urj:vryrt

-xttavrl1{u:u tvlFlF}{u

q!-ilfrrl lLavFrarv (2551) finurnr:rfiuYnrsr#rrdor.Jarqno-v{ifi'u (Clorios
goriepinus) rrluirduSu lnurfiuinrglrirrdolu#ra1 Extende, fihirAturav16uurr-lflfiruv
Peniciftin-streptomycin n?liltdil{u O.!, I *av 2o/o uasrfilrrdrSul{fioruranfi 0-4 orqr
Ltatfiua Tnufinurnr:tn6oufitorartJiluu'ir rilr;f,oflrirfi:rurrJfrfiruvfidrr.,nrr,.a'oufia.:
-j a i^ - -! , I | , v t u

fian :ataurfiofiufilur!frfiruv 0.1 rav 1olo Tounr:rndoufiraqoflu{ufi z uarrirrdofii6lur
rJflfiluv 2 o/o 

^.rt11tl16oudraqoluiufi 
o uavl4rnr:6n,grlSurruuayflflaro{uunfirBun{r

r s ,Y' e t

uovttvol:Ju:tJvt-tv:tot (Total. heterotrophic bacteria) r{iulrarr,'srrri{ufi o-z ilurulnfiuBulu
nrin Bocil{us vaa Moroxello urethralis rflurirulrar!

qrjnrfrm LLavFr6uu (2553) finrgrfi.izuarolar:afi'ortf,ufinr:trrdl{u 0.1,0.5 *aa 2.5

m/mL ruavurr.Jfrfirus Penicillin-streptomycin n?1ilr{u{u 1Yo rionr:rnf;oufiruayr-j3lrru
dd'._1---,Jq3.Yt__- 

-yr3g,.jdvrd-itLunYt:uflailtailLilo[:1fl:t-lvt\uln-LudrufroilaTotnd'li3ri'ufrrffuinrg1uu!rrdrUufroruynfi 4

,ur',,*u,fioo r{Julraruru 10 iu zuanrrrruro*u.j.,ri,r,,fr.ro.,^nr.,lt.-rfi;;;;.;".6rrfi
q{qo (17,78 x3.BO o/o) lutnnr:vnaolfirfrlut-lfr6ruv Penici|'l'in-streptomycin rrruuiu{u
tolo fiqfin':ruttmnrirtodrrfirioc{r6'cpvrr.iaAfr (p<0.05) riuqornr:roaotfi16rar:ari'orrf,u uuav

Xau
?'{u'i141:ad'ntfrufrnruuiu{uqrfiufizualirlrid'm:rnr:rn6oufitorariliraorar drunr:finur
lslrruutunfirEunrilravrtvol:Iv:rJvrvr14ilail!'ir ylnqflnl:yrnao.ifiil!il.'rruuunrfirBunri:i

u"iil

tauuuoT:Tv:ilti'tvlnaqatodrrfiriodrdcyvrrrafrfr (p<0.05) Torurnnr:unaosfirfrlu.r
r-Jfr6ruv Penicil.l.in-streptomycin nrrlr{uriu 170 filultnanulnfiuiundlravruyal:Ty:rJ

,7v ll
yt{14ila lna{afi

qu1*4, l[a u n tuu (255 4n) fi nur fl l zua nr : rfr l utJ fr fl ru v penici[in-streptomycin

ereurdlrdu 0.1, 1.0 *aa 2.Oo/o rioo-m:rnr:rn6oufirotarttiliurirriioilarnvvlqtrr (Lotes
calcorifer) :rtrfillilrcuutastfrntoturnfiliuurrvrrrafitjurf oulurjrudorJarnvnrtmfirffr
v td
fnuruuutttitUu ru qruu4fr 4 t 2 o{flrLrarfiua rflurrar 9 iu rrnnr:6nrcrfl!.irunn1:

a 
^ ,ad 

e

voaotfrtFtturilfrfrruv Penici(in-streptomycin naurdl{u O.l o/o r{Juronr:mqaorfi
tuurvalfianlunr:rffufnurlirrdorJarfluil{?'r'ruuuurirEu rfiorornfid'm:rnr:rnr6oufiuor
artliluvirn-utrlFt?lJFttJ (15.00 r 10.000/o) Tnurnnr:yflao{firfrilurilfrfiluv peniciuin-

streptomycin a?liltdtr{u 1.0 uuav 2.ooto $t1#dn:1n't:rndoufirotarijilrvirriu o.oo t
0.00%o,'odqrn',rroraotfirfrrurrJflflruv penicitlin-streptomycin n?1uL{ldu 0.1% rir
alrJ'ricrFr?lJFurj3lrrurrunfiriuvrrlyvuatrfranalrra6o 1.00 + 0.63x1,02 CFUlml. drfinrtrl
runnsirrfiuodrtfiriurir6'r9vr1{afi6 (p<0.05) riltorrrauql (2.00 + 1.00x102 CFU/mt) uav
41il1:nfi'la-fl Escherichio adecarboxyloto, Bocillus firmus, Bocillus lichenlformis, Bacillus
polymy><o, Stophylococcus oureus LLav Micrococcus vorions t6':?frrErn'jrtnnrlnl

9c
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qrjrufim LLavn6uu (2554.t)) "[unr:finrgrni.rdrflunr:finurfirzuarornr:urjr6uuaynr:

roilurrJfrfiruv Penici[in-streptomycin (PS) neurdurju 0.1 uav 1.0olo rionr:fifiin r.JElrru

uavtfrotortuunfrriun{ltavtvol:Iv:ilvrivruorludrufiatJarnvnlrrl (Lotes colcorfer) fitfrit
inrgruultttirfiuttJurrar 9 {u ornnr:finurflu'jrurrJfrfiruv ps nrr:rurir ilu o.to/o ufluro
^^-----ie--'t-.--4y'"4^-,^-_-j4AdaX-lfl1:roao{v}!14tl1vfiuYan[unr:ufltinurilrrtotjarnuv,{{iJ1? tflorornfrnr:frfrirlrorrirrro
,ilatnvnrtttqtfrqo O7.17 * 2.04o/o) uavrsrnrirsoeJr.:firiurir6'ryilr{afifr (p < 0.05) ri'r.r

qFlFl?!nilrau?,nn1:ilnaotfirfruurrJfrflauv PS 1.0%o ,rnr.nd*itvlutJBlrcuuunfiriun{l
tamtvroT:Ty:ilfirirrvirriu z.gz + 0.04 x t03 CFU/mL filoirn.jrrernnunufifirirfi'lj'L
3.90 t 0.03 x 10' CFU/mL odrtfiriurirriryfll{fififr (p < 0.05) uayarlr:nritrJ'lrLlnfiGu
r,1ntfrnfirJuufloulurhrtf,olarnsntcnr uadu Bacittus mycoides 16'nrulu{ud z ?ro{fll:
?1nao{

qrirufin tuauaruu (2554A) finrgrfirzuaro{alrariqh}.Jyn?n g nrrurd:rrju (0.1, 0.5

*av 2.5 m g/m L) ri o n r : rn 6 o ufi r o r a ril il ua v l3r r cu uu. fi Gu n dl ray ry oT:Ty :r.J vYr ral nlu
rlrrdotiarnnd,l^,lsrYufiufirinururuuutirEu r{Julraruru ro {u uiiurrfiorfiir;onr:flnaocfi
rfrlur!frfiauv Peniciltin-streptomycin nrur{uriu tzo Tnufiqnn?uF]ir 6o qodhirfrrar:
ari'rrlulvn;orravurr-lflfiruu e1fl,{aflr:yrraottuiuqrfr.urronr:finurmuj..ltl,trrfrlu.,rn
-,^- i a ,Ad -! , 'd'v'l3ri'ufi16uurlfrfi'luv Peniciltin-streptomycin nrtrr{ldu tyo finr:inr6oufiaraoruvirri'1
!7.78 x 3.BOo/o fi.ifinrrilunnrirtodxfiriurirfrrgurlafr6 (p<0.05) riutornr:yprorufi,6ro,,
.e 6t .ja- .j j

ari'n"luuvn;orfifidm:rnr:rerf;oufirvirri'u 0.00 t 0.00% tuynnrurdr{u uonornrfu?,0n1:
unaotfitn^lurr-lfrfiruvfinr:rn6oufi6tn'jrtororun u (t3.33 * 2.3to/o) urikifirrruunnrirr

I du o

odrtilriueird'ruvntafrfr (p>0.05) drurJ3rrnrurnfiriunq'urayrvroT:Tvr:d#rralo,rfiofi'u4nn1:

ilqaotv'i!'jrtflfl't:vflaolvi^io'lurrJflfiruv Penicil.l.in-streptomycin nrriltdlilu tvo a1il.1:61

anruunrfiGun{:rrotrvrol:1v:lvrslfiilqtri6.:4or (0.02 t 0.00 x103 cFU/mL) :orawr6o rq
!o' u o , ij ,";'- - ---'_"^' ,

nr:uoaolfrtFuar:ari'prornlutvn;nfrnrrrilrcjildu 0.5 mg/mL fir-J3lrrurrunfiGundlravrryo-
1:1vr:rjfi'rylouvirri'r 0.26 t 0.0e x103CFU/mL d'o,r';;.,;;.rran*rlu.Yodurlt;d.;;;,,,
--^-- 4 j q d v N & 

I q

vnaatfrtulrvarfiao'tunr:ufilinurrjrrfiorJarqndilsriuutuurjrEu t6'uriqorfiu6lurtJfrfiruv
Penici[in-streptomycin nlurrj:r{u tozo rflotqrnfidn:rnr:rn6rufiu.,n,liq; ;r;r;.,;1;;;e,
ilSlrcurruerfrriundlravuvrol:Ivr:ilr,i''rvnorrrnfianrfiourJiuurfiauriuqnrnr:rnaotdu 

1I t1 d oi 'o
odrl'L:frnutflolornfrnrrrrfrotnr:tunr:niorurar:ar1na4utvr:ufioyoruyuurrJfrfiruv dwiriri'
lunr:finrgr rio'[r-Jovfi nr:rir tfrunr:fi'ruu1fl:uu?unr:arin rravnrur r,ilrriufi urai.]uailro{a1:
afiprlulvn:n rfioufflYnrsrrhudolarqno-v{BrYuuurrutiusut6'oejrrfir]:sfrvrBnrnrioh]

Jenkins and Tiersch (tgg7) 16'lirnr:6nrgrnr:rfi!Ynuraltjilto.lr.Jar Channel
catfish louiBrdr6ufiqruu4frrJ:vilrtu 4 orrtrrqlarfiua n-raeirqartJi:rqnrffrlflur:.u..r4r,
HBSS urufinirunr:sirrdour6': (sterite) uavluam: Hess fi'1il16'rirunr:*irrdo ,,.,nn.rrriro
vlu'iraitiit[udrur6n: HBSS fitt"i16'rJrunr:drrro La.rrnaouLyrrau ufiaurarr.jrutr] zz tj'r]rr
ciruartlirluqn: H;ss fir.irunr:eirrdour6r a,trir,rl',rllu,rrrt1rn.r,^doutralnrutur?a.r 10
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USIJJ,iu lrrufrnr:uerfroufrovaoatslrilnr:rfiilsirururo.lruunfiGu druunfiriuduurttouturhr;fo
rJat t6'urri Pseudomonos, streptococcus, Bocillus, pontoeo, Aeromonas $av
Klebsielta

Christensen and Tiersch (1996) lirnr:vqaoruffrLfnurarijilrjar Channel Catfish
i^fiqrura4fr 4 o{fl'lrrardua Tnuldqm:rirurlnGrasqm:fifin.r:ufiuurrJfrfiruv
Antibiotic/antimycotic (A/AC) frtfidruzuautol Penicitl.in 10,000 qfrn, Streptomycin 10

fraf;nilr rau Amphotericin zs tlTnr:nilriofra6fim: luar:avaru 0.9% NaCt Teral{ur
ilfrfiruv Z nrr:rr{u{u1un1:ilaao{ 6o O.toZo $aa !o/o a1flfl1:ylnaorvlu'jran:nrrur{ildu
1olo firrjoir6uo{nr:tnf,oufitorarilirlrnn'ir Toruluiud o tornr:rfirYnrgrfitj:vurru 20olo

tut ruvfi nn r u rdldu 0. 1 o/o d rtjiurau n n r : un 6 oufitu{ufi 5 u ar nr : uff rinur



Uilfi 3

i6rirrfiu.rruidu

t. dori'urirJald?1er

ilararrulvln{al1:n5iunfirffu:ru:uornv,lrirrmrvfi'urit]arr^fl6ar drrnovrluyro{
uvd
0{u?qtau:

^Y,r(daz. ?dEqun:6rJuau[n:o{tto

2.1 orulnrvrdo

2.2 uaan:,rrqaon?Ju1o 16x 150 fi af; rlm:
2.3 vaonylqao{rula 13x100 fia6mn:

2.4 mvrfiuquoanoaod
J"i

2.5 tFl:0{lJ.i

z.o nrio.rTviu

z.z hTn:tjuim

2.8 atariuas uilutloatari

2.9 nfroroay::nri

2.10 6l6u
z.rr g'tJrrdo

z.t2 fillz:rilrlnrd,
2.13 rnriorfluzual (Vortex mixer)

z. 1 4 vr:iofllnrru6'u1o (Autoctave)

2.15 Tissue cutture flask

2. 16 uviluriralilrudu:r (Spreader)

z.tz hil::ri'o
2.ta q'u6unruqlqrura4fr 4t2 orrrrirarfiua

3. ar:rnfi
g.t f;riou Eosin 0.5%o

Z.Zdilou Nigrosin 10%

3.3 $oanoaod 7oo/o *av 95 o/o

3.4 Penicittin-streptomycin

3.5 Penici[|.in-gentamicin

3.5 a1:avn1u 0.85%o NaC[

3.6 Gram's crystal violet

3.7 Gram's iodine
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3.8 Gram's a|.cohol

3.9 Gram's safranin

3.10 Oxidase reagent

3.11 Catalase reagent

9v
-da5. 01141:[AU{[1'O

3.1 Trypticase Soy Agar (TSA)

3.2. MacConkey Agar (MC)

3.3 Ptate Count Agar (PCA)

3.4 Pseudomonas lsolation Agar (PlA)

Adoa
?6n1 :9t','l luun''l :? o u

1. n1T:?ut?uriofi'ud^rjard?,lu rasnl:d:s6unrun1tnr6rfl fsJr - -'i-'--- -- --'- - '

ilofiuiirJara.?1u0rn!it?rudrrnonriafrnn uau€i1Lnoy,r'ruyro.i 6'{uintarli (nrvrfi
?

B) an::l:'rlruavudurlri'l:-ufr'rfi'ranrvruurnfrorlrailriouuBlrlirnr:yorao.:rj:vrrru 5 iu ru

nrnitrrritnrami oruviuurnrami rurivrura-uu:yrr (nrnfi g) orn#udqaofltun:vfru
nr:vlizuurtla.:autli:r'luqrdruvrv Toruldaofllu Luteinzing Hormone Releasing Hormone
anaLogue (LHRHa) fifiovrrtnr:fr1'j1 "suprefect" luo-trnl zo tlTn:niuZfrTanYu iruri'u
Domperidone (6ovrlnr:6r'jr Motilium) ludn:rdru s hrTn:n:-lrZfrlanYl radcqlndn
aoflluil:vurru 10-12 qj'rLrr (nrvrfi to) ritrrrilrirrarin innruum rioufioynnirrhrd,

; X & qy , d ! ^,r 
u

00nil1trl01J:uLuurliltll?'ltolurtf,o Lottn nr:tndoufrtolauiJirL (Sperm motility) n.].tu

uuruilutlolaltlil (Sperm density) qi,u':uartii:rlififiam (Sperm viabitity) uavu:tniu
saZ!

ooaIilAfiflo{rjrrflo (osmol.arity) Iqu16flrtoanoaodlSurcueirm'rro.llararru o.rnrfuier
rirudorjaraeruatluorutvrrrrdofir-J:roto',n,do TnuBorodrr:vfiri:vr-rrfioflorriunr:lu,fm
?J0{!a0n uaalluv:Our a':Luuruiotlovilzuamonrunrmilrrilo uua'rdrrirrilolararrufrSorln
,florr ru.rrr nlu (Pooled m i[t samptes) rfi oa nnrrtt uf :il:rurro^*nl*r^L rdo (l ndividuaI

' ^?-.{--ee--.^^^..i.-.r^-J-i- --e-.^6t^efi-.-^--g--!-.4 ir a y a, y & avarlatlon) u'ltlj0vl3lq[unlvlFltYl'luuvl{uCInu1il'tLtLunr:firilruilottrirUu lprumolrtjurjrrfrofr
s^u^-.^.-.^.^--r- .- ,lt^1.^a^^--e- s-- ,' v d r d d a .i ! ^,rilaflufuv1j'l?luuavL:J].ttl0nu50tdoqilu uravovsrolilurJoirfrumnr:undoufrtorartJiluav

rrjoirfiudartjilfififierrar (lrnn'ir B0 riloiu6uol) uvirrYurdoifi'dulqdrr6uyG:Jn1:yoao{
^?^.4.--r---4- !o -^.t^---_.:-es-?-.{_.+s. d d; qv y &u'I11,0!al3.lFliln1v,lvlFl vlollu-qvtttilrt{oflilnrunrvld zuruya'nrneuqnfrerrlion:rl:udrrfio
.-+_.o-rt ,o Y & td. r Y 3 A a nu y atv'l0il1Lthi1ilrtiloutrltUu lorudrtfrofr:?!:?lur1auAnufrt'Liuudrufirodrl:rrnlilrfru 30 urfi
1u:vra'irrrYumounr:lirrirrdoudr6u 

u

Fr?lttvulttiluto.latijilovtj:vtfrulounr:u6oorlrirr;f,0 (to llTn:6m:) dtu O.9o/o
qv v u o

sa[ine zual[vru'[rrYu[uvaon vial 6"runr:'lrirnr6or Vortex rr#rrirrhrdofianrdoorttiluuotru
Haemacytometer tuavfiusiruruartiil6'run#orrar::nrjrird'{turu 400 rvir u6:61

,9YY
rirutcuvrrrr'llt14u1ttiluuolariJir n1:0r:?xflolJrir osmotarity riorrirr{olirTrrurirrirr{olr
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q .j e d ,- -4_ f , 3 a,d ard Z " duut14?u.l0?uFl?11.11:xfl{tvi0tLUflflo{tuarfruaoraurartliloonornarilil ornrTudrto{[ua?yt
,!

rado rd ura rijiulslr m: t 0 llTn:a^n: lriorir osmotarity 6'r u rnior osmometer

n'w!fi B (a) nr:d'lrniovl-udr]aratru

(o) riort'uriila1a?'ru

n'r?{fi 9 n1:iliufi nrv,r rurnfrolyiofi'udrjaraer u ru nrnitrrr3rnraniq

nruyi%urfl rani lyrivr ur a-uu:vrr
!

(b)(a)
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(b)(a)

n 
T ilfi 1 o ( a) n r : fi or ao fl r u n : v 6'u n r : lt'eru r r o r a rtl i:rlu q.: drufl v il a r ar r u

o f g
(b) nr:5ndr rfr oraion'u{rJararr u

2. nr:finurtlfiottavd'n:16i?un1r[60o1rvr{ruursauro{d1:aualuriv,lryloilunr:
.q-.v-- -Y & , ,drnu:nu1u1 [r,ou a1d?1 u ut, rgu

3o- t d 4' ^n'l:rqao{flfrx-aqf :ua{ritfiovr:rr-rtfroto{at:aunloriv,lrv,loifi rylryatfiovlrjn:ufru
qe A,d d' -io _t ci Y X , ; ^ 

j
LvaL!:ilLna0uvlLu:uv?1{n't:tfluilltilolararrufrorura4froir (2-4 olnrrrarfiua)IorafiiSnr:

-3
iloa0.ift.11.J

.x !
drdrrf,orJata?1ul'triailrYuar:avaruriv{rv'loi (Sperm extender) 1r'ufirtflodfi
d4

n6un1il6il1t6oortpfluar:aua'lufvitrloitfrnsirs 
1 tri'rrri Extender 7, Extender 1.3, Hank,s

batanced sa[t solution (HBSS) uav Catcium-free Hank's balanced satt so[ution (Ca-F

H BSS) fil rflu4n:totar:a var ufv,lrv'to ifiiduniuar u ua vl:vauzuaiir rE olunr: rfiuynrcr9uuo 4 tA a ,
ilrtfrotuuutttitUuLur.iarraa'tutfra n'r:?oao{rslornrirrirrflo (s fra66m:) fi:ru:r,16''r
tdooxfrruar:avarul-l'luv'loitlfrnrirr 1 firmiu:rfrui! Tissue cutture fl.ask ru.ro z5 frafrfrp1:6) u , Nx
[uor-m:reirutotdrtf,o : fi1r0u01u1-,-yliv,loi rvirri'u 1:1 lnurJilrm: u6,rrtdrrur 1 rfioiri'rirrdo
ltavalrava'lurillrvloizuarlr{Jurdoudurriu (nrnfi tt) rioudrhirfflt{fiqruraqfr 2-4 anffi-

d :'J -i a , I t 
^ | dd . J .jttattua utttlovnntqio0rlotruar:avarul"v,luv,ioiovondrurf:vrfruruo:rt1lFtfl1:!naouytLray

d4a

nr:frf,imtrotarilil"Lu:suvurarrirrn-u fr'.:rrrir3l6'un'riynao{aun:rvr-rrirudouuFrnr:[ndoufi
ra6'tornriridoqn16oo'x Tnuil:vufruriloirfiudnr:rn6oufirararililunl zq ?irTu.i oun:vfi'r
-.ar!- J iJ v y
fftlj:lJlrunn1:tndoufrtilonnn:vn'udrs 0.4olo NaC[ frrnr:ynaortvlirnr:urJBuurfiuufi'uneiu

! qy? J -U,- e

nrrqrfr ov'lririr rfi 0filil 16oorrriruar:avaruriy,l rv,loi
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n1flfi 11 nr:16oor#rrdorjararru

tucYuflouriolrfitvlirnr:unaou tvl^ou:ruflrd'n:rdrufi rurrvarlunr:16oororh,d,
luar:avar urjv,lrv,loiri'rfi6fiqorrfiovr"'ouuri6nr:rffrYnrgrl#6fiu Tnoldi6nr:d'rdl6'nrirtrr

4 A vu
nfrur[rihio-m:rdruro.rdrrfio : ar:avaruril'lrv'loirvirfli 1:1, 1,:2,1.:4 uav 1:9 u#rdrrj:yrfiu
rrjoir{uslnr:terdoufitorarttilfirffutif,r'2-4 o{fl1rrarfiua uniuuiurTu oun:vri'rarijirraupr

J^ 
e.

n1:tna0uyt

3. nr:rJ:sffiuq*n.l*tLrd,
3. 1 nr:il:v rfi u6'm:rnr:ru6.ufi t,oo1L rdo

3. 1 . 1 n r :U :y rfi ud'm :r n r : rn f, o ufi s, o.t rh rdo o r n fra o d r I rlr uda a o
(Vuthiphandchai et al., 2009)

l{r{urfi ufi atoro,rfl urir rdoaorfi rmEurt6'o1 nn1ryqao{ urorvaruualari yandr
.-4-_- v qv atd J ;^, y t q d d otfl0 n:uFlu h,1a t!5u tndo!vttjoorr u uaiun:vontlna'Lao Slrirttrnnr:rna^oufinr ulrln#ar

ri o - 
i

navr::rrrifirita-ltutu t0 x 40 tvir nrulurrartriufru 20 ?urfi drnr:yrraol:'t3r loruru-jl
a, - -Xu:u llJu!1Ju:ufilJo{u

a,d dj j

arUi:.rrnaouyt 10070
a,d J i

At!:ULnA0UYr 80o/o
a,d 4j j

at!:iltFraauyt 600/o
a,d cj j

at!:3JLfta01JY 400/o
a,d di i

at!:ilrFta0uY 200/o
a,d q r j .l

a tU:il l:J tftaol)Tr 0o/o
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3. 1 . 2 n 1 iil iv ffi u dm :r n r : rn 6 o ufi u o r rlr rdo o r n 6'a o d r.r rh rdo uti uE u
ldr6lriiufi atorn rfl u#r udolu Tissue cutture flask fi rfi uurirSulurprnr:

I

vnaotsirl 6l ttlLtrtua.iuuataei vuo#rrfion:volulri'artjilln6oufitlor6":uur.iun:sontjeralaei
" d i, ^ J ! ^,d adl.J'l3J1nn1:LFla0uvl!suttJuzuanr:tna0uvttorautl5lnul6nr:ror Vuthiphandchai et al..

(2009) nrrfinrireurrrde r,r'rnr:vrnao{rn z+ rYr1lr rtju:cuvrrar z iu yBoounrrr'o#,,d,
.i .is 6 !'. ' v

uqnnr:rnfioufr lnudrnr:rflaocnYlav 3 qir

3. 2 n r :tJ :v rfi udn :r nr : fi fl t n s o.: a ufl isJ o.t n 6'? o ei,t { #. rd,
3. 2. 1 n r :il : v rfi ud'm :r n r :fi fi i n r o.r rh rda o r n frr a ci., urL dr a,

(Vuthiphandchai et a[., 2009)

tdr{ I rfi u rrm t th tdo a, fi tni u rkio r n n r : vr o a o { LLri r 6 urir udo r.l a r a ? 1 u a { u u
aiari vunfiflol Eosin 1 lrun rav Nigrosin 1 yunar6'rudrrzual'lri'rdrniuodx:rnr5r rfio
fl o rriuhil#a rtt ild #rr'fi a mo qj rfi u fl i m uLa u smea r ux 1 ufi o1#u7u16'der uo u (n rvr fi t2) t)t
atarihiilruuriartvll#ui#r :s{qodrlriiourfruhj n:rofii16'ndo{xay::fldfirira-rturu
t0 x 100 tvir Tnun:voruejlrir-rrvl'or{rurruvru-Joir6usiartJirfififlirl firartlilfififlinovtri6or
4Y , 

^'a 
.j a dy d I o 'duoruriau{Jiufrflruov6od6otfrrirt lirnr:iloaor 3 cir

dnrufr 1 2 nr: #olfi artlirL6'.: u rvr nrf, rr nr: rjor Eosin-Ni grosin

3.2.2 ntz{svrfi u6'n:rfi fi fltmro.rrh rdoor nd'aodr*h rdo utirEu
(Vuthiphandchai et a1.., 2009)

ldu{l rfi Er ttptrr".r tdrl, Tissue cu ttu re flask fi rotBultfror n n r:yn aor ud r6u
XXqd

drufroatlualari vuorfiejol Eosin 1 14ufl LLav Nigrosin 1 uurr alpirudrlzuallf'rdrn-uodrr
a J v | 6ty <1 r !u <<a rd dql?qt5? utlon'u'Ltt"Lfiattlilfru'iililinodrHufrinrLnu smear urr 1 rfio1#rlfiu16'dnrou rjralari
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irjr.irurr.Jartv{l#rr#.: :v{todrlriiourfiuttj n:roriu16'ndaroay::nrifirirdrturo 10 x 100I

tvir Toun:voro(lriurfiorirurrurarrfoir{uolautJildfifiarr d.rartlirdfiflinovtilFof;flouusi
a'd i o a,attjiufrmruBnfrrirt lnurjrudoudrSuovlirnr:rqaolun z+ ri'rTl.: iflurrar z iu raioI

ru n rrri'*rr'.t rdm o 

^ 
n', r,. a'aud 1o ulu ruria v n {wir nr:yoa or 3 #rq

4. n1:vtodounarur{Jufir*ua.:urrJfrfiausrionr:rna'auvr' nr:fifiisruo.raril{u uay

nr:trJHtruuilatqcunrllvrrtuunfiuBsiilursocr1rrdorJaraarsurirEu (Vuthiphandchai

et al.., 2009)

fl 1:raao!rtm:r t{Jutirgto.:urilfr fi ruvrio nr: in6oufi riay nr:fi fi i nrosrjr riforiara?1 u

uuurrdt6u lirnr:ltnaotlouu6ontfrnuuavtjiurcu?Jo.id1:ayaluriv,lry'loi (sperm extender)
A-frturrvalornilo 216'ruri ca-r HBSS'luo-n:reirurirrfioriaar:avaru!-v,luv'loirvirri'l 1:t uav

ulrtprnr:uoraoloonrflu 7 uon't:rqaor o'.rd

Treatment 1 Extender (Control)

Treatment 2 Extender zualriu Penicitlin-streptomycin etruudlduqorfr'ruuvirri'l 0.tolo

Treatment 3 Extender zualn-tl Peniciltin-streptomycin orurdlriuqnfr'ruLvirri'u t.Oolo

Treatment 4 Extender zua:rrir-r Penicit[in-streptomycin nruu{l{uqerfr'rurviTri-u 2.0oZo

Treatment 5 Extender zuaurlu Penicit[in-gentamycin nrr:rrdlduqnfr'ruwirfi'u 0.1yo

Treatment 6 Extender zualril Penicil.lin-gentamycin nrunildu4nfr'ruwirfiu 1.0yo

Treatment 7 Extender rua:rriu Penicittin-gentamycin nruujlduanfr'ruwirnil 2.OoZo

l{tlTnr:ilrtimnnal:avaluriv,lrv,loifiuar',ra, uurrlrrdotud'n:rairufiuurrvarldartu
Tissue cu|.ture fl.ask l:rrtornrdo rfru Penicil.Lin-streptomycin rLay peniciu.in-gentamycin

leiatlu Tissue cu|.ture fl.ask lfifinnrliduduqoni'rurorurrJflfiruvuriavs,finrvirriu 0, 0.].,

1.0 *au 2.0o/o rtdrlriicitiu nrrrrrdrduav 3 Ftask rffurirr;foTourdtflud'r6u n?lnll
qruvr4fr 2-4 o{fi1.r{arflua rffutir{Jurrar z {u u6ooun:rriorj.,,,f.rqrn.,r,.drufi To,ur,1n

zq d:Iu{ riti,r;f,ofiteilr.Jfinrcrdrl:rnr:rn6oufi d'm:rnr:fifiiroro,i..r,druavnr:uila^uuular
dd

tJ 0{ u :}.r't il ttuFtyt t: u

4. 1 nr:U:y rfi u6'n:rnr:rn6oufi uasd'sr:rnr:fi fr imro.rrh udorJararru
n r : ! : v tfi u o'gt : r n r : un 6 o ufi ua v o-m : r n r : fi fi i gt t o r rir rdo tJ a r a r r u fi rYu m o u n r :

- a t e6
vroaorotfr ndr':lr ud:ludo E

4. 2 n r :6 n ur il a s o r u r il fr fi a u vtu n r : riu rir uu n fi ri u ri oT: n d il u rf, outurlr ldo
rJaraarsudrEu

fl'l:iloaou,.lat ol ur r-1frfir uvlunr:tiurit u! nrfi riurioT:erfiilurfloulur:xr rdolar
or " "" & . v v

a?1u lirlourirrirufroaortollalfi?1u (Fresh mil.t) ririfiorudrdulr16oorrpieerar:avaru
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< d v r o.ea,ly u 4 Ay , j u 4LttFlullrla0 L:rt 0.850/o Lv Ln:vpTrnrrilrdool{frno{n1: d'taliaualun'?odttfr:vnnnru16onx
rirr 1 rJ3ilrm: 0.1 fiafrfin: ldaruuotar:r6'urrdo plate count Agar (pcA), MacConkey
Agar (MA) ttav Pseudomonas lsotation Agar (PlA) rfion:roriur-liurcurrlnfiGurioT:nurav
..-.--_d.€- ' J .i, X, q Y & , jd d a ZttuaYtiuna:J0uvlUut!0uLuU1tt0!a']a?'tu 8{il:luauLdun"[urnnoufl1:m:?arir-rtJBlrcu

dd - X
tLlJFryrtSun{u

4.2.t andnu1dtillru uau{fi fl ro{ uunfi rBsornrlr r{oao (N imrat et a [.,

2006)

t6ooT t 6'rodrtr^1r rdoaertotilara':r u frr u 0.85 %o Norma[ sa t ine 1#16':vd'u
a iv 6

Fr?lsJr6oa1{frn'ornr: rirar:avaru6'rodrrfi:vo'rn't'rur6oo1{rirr 1 rJB:rn: 0.1 fraa6n:
q' q & !
Laa.:luorvr:rdurrilo Plate Count Agar (pCA) rirulu 2 uo, Macconkey Agar (MA) uav
Pseudomonas lsotation Agar (PlA) oluau o.t frada^m: ufiofinurfiui3ilrruuurofiuiun6iil

r r ,Y, 4dLaflLrol:Iil:lvt-rutpt LtuFrvttiuLLn:eJau ttav Pseudomonos rt1il6i1d'! Tnulurrriaynr:
.+^^---g- ^ U y o q , , dt{001wi'l 3 qir auil:oruilafltta?d1'Lilr-jrfreruy4fi 30 olrrtrarfiua \1u 24 - +A ?yrTill 6iru
orrar:u6'utrdo PCn 6nqnvrdtrirtrhjrdqruv4fr 7 o{a1rc,arfiEa u1u z iu rfiofinrcrr]slrru

<4 t d
ttuFryrt:uflail?,0utuu

4.2.2 nr:dnrcrd3uliluassfioto{uunfir3u..ntl.,drutirEu (Nimrat

et al., 2006)

16orrl6":odxriruioudr6ufi ugriuil16'ornn1iyaao{6'?u O.B5 o/o NormaI
,. 6lry,w u 4 AysaLine LlaLpt:vo=lnrrilt6oqr.ifr60{n1i rirar:avarum'rodrrfr:vo-un?1urAoo1.iri1{ "l

rj3rrm: 0.1 fraf;frm: ldarluorrar:rfi'urrdo ptate Count Agar (pcA) riruru 2 qn,
I

MacConkey Agar (MA) uav Pseudomonas lsolation Agar (PlA) aluau 0.t fra66m: ir,l'o

6nrgrfirtiSutrutt!nfitiun{rrovruuol:Tvr:rJ#.:ra:rn urnrfirioun:ilau ttay pseudomonos

nr:reird'u loulurtsiavnr:r6oorwir g qi'r aLl:aLv,{ailu#rrirtr-tr-ilfioruunfr 30 orrrr-
L{atfiua u1u 24 - qa dtlilt eiruorrar:rf;'urrdo pcn 6ntorafitrirt.f,;ulir*rnfr 7 o{fl.r-
ttardua uru 7 {u rfiofinrgtJiurcurirnfiriun{rrorr6u ,.,nrr'r,ir.,,Jiu.,*T;i;;li*sruu,
-- { & s d X X td o "',,arvr:tductilo IoutfrlrTroejrtrirtf,ourir6ulrdrnriilnao{rn z4 drTu.: rtluurar z iu ra6o

J," N J J
au fl :uvl{u1 tt014 u fl n1 : Ln A 0U1,1

5. nr:iro:rsrivrrlafifi
,i4fl1:vlnaotuarxu{Judrta6u t niruflurtuunlrliqlu uavirnr:rstirirvrrrafrfrriru

Til:uln::rvrlafrfr rhe statisticaI program for the ,o.iui sciences (SpSS) version 19.0
'444v,rrJiu!ufruur0l{oud'rui6 Duncan's multipl.e range test lnuiunr:rvrinruumnsi.r.:il1{afr6

i-
vt:uFluuualnfuytl{annty1flu p = 0.05
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uvrii 4

2Afl1:ilqAO.1

<A
1 1 n n 1 : fr n ur tfr or uua s d'm : r d r u n r : t6 o a'r { fi ry il 1 u 6 :J r o { a'n a u a r u riv'l rv'l o fl u n 1 : rfi u

:nu1Ultl,0tJa1a?ruttllUtLttgu uavnr:frnuln't'utrtiufruttau,iaro.iu'ttlfrfiruvrionr:rffl
inurdrriiorJala't"ruraunr:tiueY.:urnrfiriuriol:nlurirrdorlararruru!urilSu t6'zuanr:_xyoa0{a{u

a.j
1. tfrouaud'n:1d?un1:tooortvrruulu6rxrro{6t''t:aua'tuliy{[v,loilunr:rfiufnrcr

u1[1'0ua1d?1u

nr:finrvrcJflnuavdm:rdrunr:16aarrfiruil1vfiilflo{ar:avarufv,lryioflunr:ufflinu.r
". & t td u

riTrf,or.Jararruuutir6uld'utitnr:uoao.:oonr{Ju 2 nou loulumouu:n drnr:utir6uri,rr,folu
rhurfli,lrv{oi (sperm extender) 4 aa: 6o Extender 7, Extend er !3, Hank's ba[anced

sa[t sotution (HBSS) ttav Calcium-free Hank's balanced satt solution (Ca-F HBSS) 6':u
o-m:rei:u 1:1 lnurjrdrudoaotarlararrufi6noonilrluri 1 ilt6oqr.i6'rurirsrrivirv,loi
(Dil.uted mil.t)lu Tissue culture ftask fiqcur,rqfr z-4 orrrrurardua ilu.jrrl.,r.,qr:drr:r1uail
qd-'"&.'"[unr:ufflfnurdrrfrodararru 

6a Extender 7 rau ca-F HBSS filaur:nrfiuYnurautjiutei
u1u 5 iu j.20 rirTl.:) Teruartjilu'.rfinr:rnf;oufiil:surru t0olo firfinruusrnrixoeirrfi
riue{rn'rpur.:afr6odxfiriurirdry (p < 0.0s) rTuqnnr:unaor6u eilurhrdod16oorrpiru
Extender 13 uav HBSS fizualirlriariliuraqorr,6oufi'raalnr:rfflfnurulu 24 ray zz cj'rTilr
e. ! ^,r q 3 4^-^et_,rr"-- ) J -i v d t dLulJtuufl a !!:lJ Luul t?J0 anil l:J La tda Q rt (n at nrlql ) uq n rnd oufr rad'r rff u rrd 16uuru 24
ols - .j

lJ?11.J{ fl{Fl1:1{Vt 3
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n111{ii a urJoir6urinr:tn6oufitotrrrrrdorJararrafiqnrdaorr6?uar:avaruriv'llv,loirfror

n'l{ 6l

1 
: rr": o'nu: [u uur d'l uanl nr rl un n ri rt o dxfi fiurir 6'ryvnra fr fi (p < 0. 05)

n-r ra rlu uur u o u tua n { n'] 1 r um n ri r r o d r r fi riu rir 6'cgvn.r a fr B (p < 0. 05 )

flrTl': fla:u'ru'r

Extender 7 Extender 13 HBSS Ca-F HBSS ControI

0

0.5

5

6

t2

24

4B

72

96

120

96.7+2.2^'r

94.4+2.2u'l

65.7+3.5b'12

58.2x2.9b'l

4!.6+4.5''2

33.7 +3.7 
d'12

23.7+4.7 
d"',l

16.7+3,9''r

12.7*2.2"r'r

8.5*2.7t'1

95.2+3.5u'1

92.7+2.gu'r

72.2x3.8b'r

45.7+4.1''2

26.6+4.2d'23

0 "'o

^ e,3
U

0"*

0 -'-

93.5+2.7 
u'l

86.7+2.ga'L

56.7t4.5b'2

47.4+2.gb''2

38,6 +4.4''2

23.7l:t.9d'3

6.7 +1, .7 "'2

of''

ot''

o'''

94.7+2.9u'L

85.5+3.2ub'1

78.7*2.2b'L

63.6+4.3''L

56.7t2.8d'1

42.6+4.!"'1

34.1.*3.7'r'1

24.5t2.7t'1

16.7*2.9s'l

6.5+2.3h'1

94.5+2,9"'1

56.7x4.2b'2

26.7 +2.7 ''3

t6.7t4.5d'3

7.8+2.2u'a
fd.0'

0t'
o"'

ot''
f20-

141.1't u rl4ft : 6": o',nu:lu rrur
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n'l5flnaat"lufloufiao{ Li'rirrhudotjararrurrr6orrclu Ca-F HBSS ludm:reiru 1:1,

!:2, L:4 uav 1:9 riliur-rufiuurYunr:rutir6urirrdoan (n{rnx!qil) nu.itl'rr,fofi'r6oorr6'ru
dm:reiru L:!, L:2 uav 1:4 aur:orfiuYn,crr1lr,f,otd'triumnrirrd'uvrrrafrfr (p > 0.05) Tnu

a,d u 4 .i iauili:rer"rfrnr:un6oufrl:vutu 2oo/o raa'snr:utiu6uulu 5 iu e.2o cirTilr) (mr:rrfi q)
Y { -i 4 o /- 6, v e

rirtilofr16otrt"[ud'n:rd':il 1:9 fll]llrnrffuYnrcrdrudotd'ururfiur zz cyrl:.rr Tnuartjiilfinr:
i ! , q i a,d "o & d utrr6oufrf:vtttu !2.7o/o '[utrusfiartiirnorurrroaaarill:nrflu:nrcr16'ufiul 

z+ sirlri{riou
uqatndoufi ruaort"lfi'uiu'irr^lrrdorJararrufiudoorrluar:ayaru ca-F HBSS luo-m:rdru 1:r,

L:2 uaaa 1 :4 fi ereu rulryaltil unnrirtri'u

.i - r 6d c A j f 3
et1:1.ivl- 4 ur.Joirfrupinr:rn6ouvt-tottjrrfrolaratruludm:rjrur Ca-F HBSS ludn:r;iru

rir.: 1 riu

14r.nu!1,rn: 6'ro'nrg:lurrursl'{rraor.inrrerumnrirtodxfirTueirn'ruy1.ifiAA (p < 0.05)

m-r ra rlu uur u o u ra n { n ? 1 I urr n ri r r o d r r fi riu r{r 6'ryvr 1 { a A fi (p < 0. 0 5)

rYrTrL.r
o'm:r dr u:vu'ir.:ri, r;fo ri orh uliv,l uil o 5a n : ca- F H Bss

U

1rio1 lf'a2 lna4 trioq flaxln?unil9C

0

0.5

3

6

t2

24

48

72

96

120

95.6+2.8u'L

86.7+3.6u'r

92.5+2.9u'l

7B.Br4.2b'l

67.6*3.5b'',12

54.4x2.8d'2

42.7+2,2d'3

35.3+2.9"'2

27.7t2.9t'2

79.5t3.4e'1

89.5+3,7u'I

86.7+2.7u'l

89.9+3.2u'1

82.2x.1.9b'l

74.2+4.8b''1

6t.5x.3.9d'l

5!.7+4.4"'2

46,7 +3.1"'1

35.2+2.8r'12

23.3x3.3s'l

92.5+2.8u'r

85.4*2.2u'r

BB.9+1.9 
u'1

85.5+4.2u'1

78.7+3.Lub'r

67.7+2.9''1

61..3+2.3''1

53.7t3.4d'l

42.4+3.5 "'1

25.2t2.8t'1

9!.6+3.7 
u'r

85.5+2.8 
u'1

73.3t3.4b'2

56.7+2.5''2

44.4x.7.8d'3

38.6t2.9d'3

el.
21..5x3.7 -''

t2.7t2.6r'3

0 .,-

o)

0 5'-

92.6+3,3u'1

73.tl:2.9b'2

42.8+3.9''3

29.5t4.1d'3

2!.5+3.7"'a

72.2x.2.1.r'q

0 ''-

0 r,o

0 ,'-

o)
U
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2. n ? 1 il r{l u fi uua s ru a t a t u tJfr fi a u v si o n r : rfi u in uth rda il a 1 d ? 1 r, ua s n r :du dr
uunfi riBrioT:nlurh rdor.tald?1uuuu ril;,6,

2. 1 r{ato{urilfr fi auvrionJoirdurinr:ro6oufisorarfl iur]araaruutirfiu
or n n r:finur nr: tn6ouvt'tota rt]iurJararrufi 16oo r.r6'r utI1urf?'lrv{oid rfrilur

r.Jflfiruv Penici[lin-streptomycin uav Penicil.lin-gentamycin nrrurrjt{uuumnrjxri'u yll.jr
tuiuu:ntotnl:vpiao{aLtiilfini:rnr6oufirvirriuvrnrfln'r:flnaor 6o 1000/o urrirfiorrarr.iru
I-r..r d d r "i i o,a C 4 | d'LtittJoitfrustnr:ter6oufrtorartJillurflranl:rqaoruriraoa.irSoullnuluiufiTro{n1:
roao{ rhrdolararrofirfrl penicltrin-streptomycin n:rlrdldu 0.12o ray 1yo fi
.-t- !.ts-.4 .d d .j , du

:olaur6o rirr'folararru'tuqonrrqruururn',rrpraorfiufrl peniciliin-gentamycin er?.,rn

rrirdu 0.170 6rfirloiufiuolnr:rnraoufitolautJiilrvirriu 40 t 0.00 rLau 40.00 t !!.50o/o
s 33murirriu loturirrf,or-lararrufilfrr Penicillin-streptomycin nrrluiu{u zozo fiurJoir6usl'nr:

J i; f, ,

rnaoufreilfrfioryirnn 26.67 t 1t.500/o d'tmr:rrfi s
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2.2 rr a r o { u rrJfr fi auv oi o n r :fi fi t m u a r a uiJ iurJ ar am er ud r6u
rnr:rrtlufirgtoturlflfieuv Peniciltin-streptomycin $au penicillin-gentamycin

fizuadrtrfrarijiutjararra6of;eior Eosin-Nigrosin lnuartjildfifiamlriar,f, lurruvfiarttiuvr'fi
<a^di
frlFlfroduuol (nrnfr 13) ornnr:6nu1riaflo{urr-lfrflruv penicittin-streptomycin ![au
Penicitl.in-gentamycin nruudldurirt l rionr:fifiimrorarilirrJara'lruirriu6u vru.jrrirudo

I d t d d d ard id4a ! o!a1a?1u3.Jtljo:tcruelattJ5tflutlnarfraorluiuru:nto.tn1:rflao{ ya-rornfiuriloiu6udarijil
-.lsqe,u."-""",j-"vilfrfrfrinriou 1 aoa.irtllnuuut'ralfl'r:rfiuYnrgr Tnulu{ud 7 ?ro{n1:vrF}ao.r rirrdorjalaxrufi
rfiilarr.Jfrfiruv Penicil.l.in-streptomycin nrrur{ldu 0. tolo finr::oorfiimcrolaltlil:rrnfian
oejrtunnrirtodrlfiriueirriryill{afifr (P < 0.05) lorufiniruvirriu 83.67 x. 1..45o/o ,rou*u.,6,v9o4
drrfror-JaratrufirGlurrJfrfiruv Penicil.[in-gentamycin n?1:JLdil{u 0.1%o ur]nx!qilttau

o4drtfralararrufirfilurlfrfiruv Penicittin-streptomycin n':rttr{lilu 1.o/o fifrnirrvirril zo.ta
+ 1.42o/o,73.33 t 2.52o/o uav 73.08 r !.060/o murirpi'u pt-tnr:rlfi 6

nrufi ta nr:l:vufrunr:fifiimtorartJilrJararruriruryerflnrnr:riolf; Eosin-Nigrosin
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2.3 r{ato{utJfr fi auvrionr:f,ufit uunfi rEuturlr rdodaraars uuuutir6u
z. g. t uunfi rBs n du rau wr oI:Ivr:rjrfftrauoq

e 1 n fl 1 : a :? o rTr rur n fi ri u n d u r ay uvr oT:Iu : rJ tft rar er n uj r rir rdo a n fi rji u r ruq

ruurrfiGu6lfi4o Torufirirrvirrir 3.87 x r.2o x 106 cFu/mt druronnunlfir.Js:rrruuunfiriuu1 c

rvirri'u 1.60 + 0.46 x 10s cFU/ml. lurcusfiiurnrfiGuluqonr:yoraorfirfr:rutJfrfiruv

firJBlrruanatnrrnrrrt{rrjurorurilflfiruvdrfir4rflu To,uqnnr:ynacfirfrr peniciltin-

streptomycin ltav Penicitl,in-gentamycin firJBlrnrrrurrfiGun{:rrovruyoT:Im:ilvrslylqair
-i , au 6 o)' ^:fiaoodrtumnrir.:adrrfifiurirn'cgrrrafr6 (p < o.os) Toufirirrvirril 8.33 t 3.51, x 103 uav

od-!&d,_
5.33 x. 2.31 x 10' CFU/ml. mrlriro''u tfioyrnr:rnutnurllr?JollJu:uEJUL?a1 / 'tul\lJ't't

ia a ,a4tanl:Yqaotfifinr:rFilurlfrfiruv Penicil|.in-streptomycin nrr:rtdu{u lo/o LLdy 2o/o tLdv
i^

?,on1511naotfiu6lurrJflflruv Penicillin-gentamycin nrurd:r{u 2oZo firJ:vfrvrBnrnao
13 dd t X\v r 4, q vd u s

lJ:tl1ilLt1J ovlu:u na ilu Lo o u rtu!:v dv6nrvr Lna rfr ur rlu Lo u rrl nfr t5 s n at uay tyol":lvr:rJ9"r,
ri'.:vrofiilB:rrruaorarru6o 1.00 t 1.00 x !o',3.67 + 2.52 x LOz [au 1.00 t 1.00 x 102

CFU/mI murirn-l n-rmr:rlfi 7
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2.3.2 uunfirEsrrn:uau uunfiGun{u presumptive pseudomonos uau
dd t d

uunflHUnaSJgourrju
q

e'r n fl 'r :il o a o w : r o #u uu n fi rE u urn ::r a u u r uu n fi 6 u n dr fl urh r,fo a or rvi r uvu Ter u
4 ,a 3 q- - , " 

t 3 o' f E .,i ^3Ju:1.l1iltvl1nu 1.00 t 0.00 x 10- CFU/mI "lutruvvtdrrfrolutorn?unilttavuMloflrarl

urr.lfrfiruvtrivrunr:toSrytotutunfitiun{ffi eiruurnrfirBun{l eresumptiue pseudosmonos
dd 

' d rj 
' A v t dtLavtLunvltSun4ltottuUu'Lrivll [uvnd'rodrrnaon:vuvrrarnr:uff!Ynurdr rfioilatarrs9j

2.3.3 tJ4so{utJfr flaurrio{fi oto{ uunfi rEslurlr rdorJaraarsuuuurtirsu

ornnr:finurtfr qtorurnfi riulurh rdo!ararruapr vru'ir uunfi rEundurayrryol:-
Tvr:ri#rrarorlurjrrdoaor|:unou6"1s uunfiriuun:uu?n;r1viou tri'uri Bacillus

ozotoformons, Bocillus brevis, Bacillus loterosporus LLay Listerio monocytogenes
n{nuunrfiGuuufl:]Ja! ;rJviou Ld*n Aeromonos sobria, Ptesiomonas shigelloides LLay

Flovobocterium breve uavuunfiriuttfl:ilu?fl :tJnalld*n staphylococcus
caseolyticus

4d

or nnr:frnur urnfi rCunderravrrvoT:Iv:r.Jfr'rv:rerlurir rdoriararr ufitrirfruur
rJfrfiruv Penici|.tin-streptomycin lLau Penicil.l.in-gentamycin vllulnfiGuun:lurn :l
viou lri'*ri Bacillus ozotoformans, Bacillus brevis, Bacillus laterosporus *aa Listeria

monocytogenes nriuuunfitiuttn:uau grJviou lil*n rtavobocterium breve *aay;unfiriu
t[fli]llJ?fl :rJnal Lilam stopnybcoccus coseolyticus d'rmr:rlfi B

n1 T'l {vld B rfi n r o.r ruu n fi rB u fi n ulu rir rdo rJ a r ar r u fi tri rfi l u r rJ fl fi r uv

+ v,{u

-tilnu

lluFrvlt:u
.lo td

:v uv rrarfr dr nr:utir6u (iu)

0 1 2 5 4 5 6 7

Bocillus ozotoformans + + + + + + + +

Bocillus brevis + + + + + + + +

Bocillus laterosporus + + + + + + I +

Flovobocterium breve + + + + + + + +

Li ste rio monocytoge ne s + +

Staphylococcus

coseolyticus

+ + + + + +



3B

a1n nr:6nur rtuerfi rBu n{l rou rv oT:Tvr:l#rralnlu#r rdorJararr afi ufrl
urrJfrfiruv Penicillin-streptomycin n'lurdldu 0.1olo y,tur!Llnfiriuun:lu.ln glviou 16'ruri

Bocillus brevis, Bacillus frmus, Bacillus loterosporus, Bacillus lentimorbus 66au

Listerio monocytogenes n{lulnfitiuun:uar ;rJviou 16*n rlovobocterium breve *ay
uuurrfi Gu rrn:rurn ;rJnar t6'rrri staphylococcus coseorytrcus n-rnr:rrfi 9

d ^ a ad .i q Y & , ^i9l1l''l{vl 9lJufitJ0{ttlJnvtt5uflnlLuilruilolarartufru6uurtlfrfr?uu Penicitlin-streptomycin

FrxlrJrrlltu 0.1%

+ l\Lj

- LllV',JlJ

or nnr:finurrir rdorlara.rr ufi rGu urrJflfiruv
r{ndu t7o flurLlrnfiriuun:llrn ;rJviou 6o Bocillus

Bocillus licheniformis, Bociltus mycoides *ay Listerio

;fnan 6,a Morinococcus halophi{us d'wr:xfi 10

PenicilIin-streptomycin n?1:.J

brevis, Bacillus loterosporus,

monocytogenes |Lay!!fl :ilu']n

[tljOyrt:u :v uv rrarfi lir nr:utir6u (iu)

0 1 2 3 4 5 6 7

Baciilus brevis + + + + + + f +

Bocillus firmus +

Bocillus laterosporus + + + + + + + +

Bacillus lentimorbus +

Flovobacterium breve +

Li ste ri o mo nocytoge ne s + + + + +

Stophylococcus

coseolyticus

+ + + + + + + +
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n'lr1{fi 10 tfrntoluuurfirEufinuturjrudorJaratrafiufrlurrJfrfiruv peniciltin-streptomycin

nruuirdu 1olo

+ 1\1.J

- tilnr

or n nr:finurrjr rdorJararr ufi tfru urr-ifrflruv Penici[[in-streptomycin n.] 1u
r{udu 2%o v'llJLtunfiGuuun:uun grJviou Bocillus brevis, Bocillus laterosporus, Boci(fus

licheniformis !!au Listerio monocytogenes uavrrlerfitiurrfl:lu?n :r.Jnau6o
Stophylococcus caseolyticus 6'rrlr:rrfi tt

nr:rlfi 1 I tflotrotulnfiuiovr'vluturjr riiolararrufiu6lurrJfrfiruv peniciltin-streptomycin

n?tl.Jttjiltu 2olo

+ l\U
- tilmr

t[!aylt:u :vuv raarfi lirnr:udr6u (iu)

0 I 2 3 4 5 6 7

Bocillus brevis + + + + + + + +

Bocillus loterosporus + + + + + + + +

Baci llu s liche n iformi s + +

Bocillus mycoides + + +

Li ste ri o m onocytoge ne s + + + f

Mo ri nococcu s h o loph i lus + + + + + +

UUATL:U :v uv raarfi lir nr: rrtir6u (iu)

0 t 2 ) 4 5 6 7

Bocillus brevis + + + +

Bacillus laterosporus + + + + + + + I

Boci I lu s li c he niformi s + +

Li ste ri o mon ocyto ge ne s + +

Stophylococcus

coseolyticus

+ + + + + + + +



40

a1rrnl:finulrjrrdorJararrufirfruurrJfrfiruv Penicitlin-gentamycin nrrilrsiildu
0.1% v'{utt!rrfiriuiun{lLtfl:uu?n grJviou BaciUus azotoformons, Bociltus brevis,

Bocillus laterosporus uav Listerio monocytogenes ur-rnfiriuiun:lau ;ilviou 6o

Flavobocterium breve uasur:nfiriu[n:il!']fl :lnal 6o staphylococcus kloosii
-f,a{n1:1.tyt 12

m1:1{'ii 12 tfioualtuurfiriufivrulurjrriYorJararTufiufrilurilfrfiruv penicit't.in-gentamycin
vv

o?'rl.ttfltJlJu 0.1olo

tL1_'frvt!:u
.l. td

:v uv rrarfr lir nr: rrtirUu (iu)
n 1 2 5 4 5 6 7

Bacillus

ozotoformans

+

Bocillus brevis + + + + + + ! +

Bacillus laterosporus + + + + + + + +

Flovobocterium

breve

+

Listerio

monocytogenes

+ + + + + + + +

Staphylococcus

kloosii

+ + +

+ 1\1J

- lilvrr

11 n n'l:fi nulrir rdorJar ar r ufi rfr u urlfl fr ruv Peniciltin-genta mycin oru rduriu
1o/o 1\!fail1vtL!ofiGurrn:lurn ;rJviou 6o Bacitlus azotoformons, Bocillus brevis,

Bocillus laterosporus, Bocillus lentimorbus *av Listerio monocytogenes 6'.lnr:rtyt^

t3
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m1T1{vld 13 tfrnto.ittunfiriufivlllurhrdor.taramufiur^ilurr-Ifi^firuv penicit.t'in-gentamycin
9Wntuttrtrtu 1olo

+ 1\1J

- lilvrr

or nnr:fi nurdr udoria rarr ufi rfr ri uril fr fl ruv penicitlin-gentamycin nrtr uirdu
2o/o vllrrunfirEuuun:uu?n grJviou 16'uri gocil{us ozotoformans, Bacillus brevis,

Bacillus loterosporus *aa Listerio monocytogenes !!auLLrJofitisun:lurn :rJna:r t6'rrri

Staphylococcus kloosii n-{mr:rcfi 14

ILUFIYIT:U :v uv rrarfi drnr:uuti r6u (iu)
n t 2 5 4 5 6 7

Bocillus ozotoformons + +

Bacillus brevis + + + + + + + +

Bocillus loterosporus + + + + + + + +

Bacillus lentimorbus +

Li ste ri a monocytoge n e s + + + + + + + +

nr:rtd 14 tlf,prtottulnfiriufivrulurhrdorJaramufirfrlurr-lfrfiruv penicillin- gentamycin

nrurdrdu 2olo

+ l\U
- lilnu

lLLray!:8,
i. td

:vuv rrarfr lilnl:turirfi ! (iu)

0 t 2 3 4 5 6 7

Bacillus ozotoformons +

Bocitlus brevis + + +

Bociilus laterosporus + + + + + + + +

Li ste ria m onocytoge ne s + + + + + + + +

Staphylococcus kloosii I + + + + +



Uilfi 5

atd uasafi U:raalanr:ilaaa.lI

aqilzuanr:ilaao{

1. ornnr:finurtfrntotar:avarufiv{rv,loifilralrval 16'rrri Extender 7, Extender

13, Hank's balanced satt sotution (HBSS) LLau Catcium-free Hank's batanced satt

solution (Ca-F HBSS) lunr:rffuinurrirrdotJararruudr6u vw'ir Extender 7 uav Ca-F

HBSS finrutulrvarlunr:tfir-r:hurlhrdolala'rluuuururirEu Tnuaur:nrfiuYnrgrauili:r
16'uru 5 iu il20 drTll) Tquartjilu'sfinr:lnrdoufiil:vtrcu 1oolo frrfrnruunnrir.rodtfi
rio rir flcyu rr afi fi o d r tfi fu eir n'rg (p < 0.05) rYurq n r :y pr a or 6u

2. nr:rdoorqirrdotuar:avaruriv,luiloi ca-r HBSS lud'm:rdru !..!, !:2,1:4 uas

1:9 rfiurrfiuuriunr:udr6urjrrdoar, (nq'unruql) nujrrlrr,f,odr6oox6'rodm:rdru !:r, !:2
tLfiu 1:4 aur:ntffuinrcrfirsfotd'triunndtriuvrxafrfr (p > 0.05) Toruarijiru'.:finr:rnfioufi
l:vlrru 207o ua-tnr:utir6uuru 5 iu (120 cirlilr) rirrtfodr6orrrluo-m:rd'lu t:9 a1il1:61
d v Z & "v '

rfirYnrgrrirrfiold'ururfiul zz {:1lr Inuautjilfinr:rn6oufir]: vutu t2.7o/o lutruvfi
-.Fr.d Y X d v uyd -e/-l , 4' d qya , Z &at!:]J?J0'1u1ttOana1il1:ntau5nu'tLnuvrur 24 qirLlrriouysnrodoufr rranr"lrirfiu'irrirrfro
, i4 o o '

fararrufirioorr'luar:avaru ca-F HBSS lud'n:tdnu 1.:!, !:2 *av 1:4 fin:urulrvall:"i
umnrirrriu

3. nr:tfrlurr-lfrfiruv Penici[lin-streptomycin oturdu{u 0.10lo finrurulrval
lunr:rirlrrJ:vunei"lfflunr:rfirYnurrirrdor.lararruudr6u rflorrrnfinrrilr{lurfrrgsioarijir
lararrupir Tprur.J:vrfruornnr:YnuruJoir6up{artJilfififienuavrloiu6udnr:rn6oufitor

Ard t \9 t du

n d r r o yr ly aT:Ty : rJ r,ry.: u l 016'o d r r fi rJ : v fr vr B n r vr

afiU:rsarafl1Tilaao.l

1. tfinuavo'm:rdrunr:u6aortfirraurvdsJrJo{d't:asaraf?{riloitunr:rffufnur
u1 tto ilaraara

a1nn1:%qaoodi#rrlui', Extender 7 rau Ca-F HBSS finrurulrvaulunr:rffn
- Y&
inrgrrirrfiorlala?luulrlrrurirdu lnuaur:nrffuYnrgrartjiltd'uru s iu (tzo drhrr) lou
...^td u a oi i ,^^,^,^^. ,^^, -r-a..g- ' a - "o &aulliurftfrnr:unfrouvril:vrJ16u 10olo lno116rar:avaruu-v'luv,loifitflunr:rnl:nultl.trilo*uu
..-t..4-!, o q -.^.!-r-{+-, e d q d v d e
[L?J tL?J{uu3.JFl: ur{r ntryflulil dt nr rliir t5o-[un r: rfrlinur rf,o.rot nar:a sar urjv,lrv,loiriu
fiqrualrifioid rl tflu,hurfiidrdoorujrrftlolfi'fir.l3urrunfr:rflu z) firirooakarBfilndudutn-u
ilrvaotdulatliiu :) frar:arur:frrtluuradrud'ttrurorarilitJ rLav 4) n'nrrua.wr:ntunr:
flotri'unr:ul6uuula.rrorriror (Nimrat and Vuthiphandchai, 2008) Tnuar:avaru

ttrad

fv'lrv'loiurriavtfrorfrnrrtr tvrrvarlunr:rfiuYnrcrarilirrora'n'irir uuurL urriiufir rrmnsirr n-uoontrl
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ttiu Ringer's solution rirrailrhrdolaruir, Epinephelus malobaricus (Chao et at.,

1992), Modified plaice Ringer's So[ution ritaYudrrdolar Sea perch, Lateolabrax
joponicus (li et a[., 2004) uav Ca-F HBSS tiruYu#rrdolarmyufiuutre, puntius

gonionotus (Routray et at.,2008) r{Ju6'u

ornnr:6nrg.artriro'.lfiturrvarfiantunr:ufir-rfnurrirrdolararrurdrEu ilu.ir
6vnr:tfilinu,lljrrf,oapr (Freshly cotlected mi|.t) arerr:oifiuYnrcr16'uru t iu dlrfio

,dauYXUv
rrJTulufraurTlriruf,ozuatrirur (Extended mil.t) nldran:riru"r (Extender) fiaur:orffl:-nur
V-4 , ,d\v, 4,drtilolararruttdu6u'Lriodrrfrr.J:vfrvBnrn 6o Extender 7 uav Ca-F HBSS 6lar:rr:or6l

inrgrtd'uru s iu :otatrrfio IBSS firfir.rYnrcrld'uru z iu uraor{1#rfiu.irnr:uffrYnur
-U-.4-- r ' "" d, q __.4 e, yuy t d - X1.J1tfl0antt!u L:J,{ailu']u1ov:"itJ:vavon1fl Lunl: Lflufnur'Ler'a'un'irnr:rfruinuruluzualdrur
^^-- -4_ _- Y X 4' o 6r d v *
0'10 Lu0{a1nur tioan Noilroonilrou-Lunrtuv rfruinurovf,IonraaTrLrYariuornrfluravorqlirl#

finr::vtuutt*ti.td, lirl#ncua:rrifirorrirrdouJ6uuhl turruvfinr:rirrhrdoaewr16oorr
lurirurra6oar:avarur.r'v,l,r,toitfiruiru l fifiudorqrairtil*uAf.airdsrri'ufivrrlurorryarfi

4 ry4 "o N o f,,
uao udul.Lo'tijurir tf,otdoortfuovtir ur.JnrJor rraiia rt]iltuar:avar alir'lrXa rtjiurafiouodlu

! , X t u I d y & onotottuarfrudouFuqflaoottar Toufianrrvnr::sryrJufrnfiufioun'irnr:tirLUuu.tLrJoan a{y.t
quY & t d"lririrrf,orrdrEuarlr:ntfir-rteiuru (vuthiphandchai and Zohar, 1999) zuanr:finrcrfit6'
aruT:nrirtrJrJ:vqnoit'fiTorunr:ierrirudolararrurfrr16oorr6'ruarlilr.,riol-ylrv{oiii
t14u1 uail 6o Extender 7 LLa u Ca-F H BSS ff aur:nrjrr^lr rdofi a n 16 oo rrlr-fl{zu al rfi ul niuhj

U

rJararrukiriolr-J
4 --.4i X N I y Z ,_trnnr:rlnurnr:roooxilrrilolararruriruaor:drur (Extender) firulrvat 6o ca_r

HBSS '[unr:rfirinutlrrdor]ararru'tudn:r dtu 1.:t, !:2, t:4 urav 1:9 nu.irdrrdor-ia1a?1u
frrdooxlual:auaru Ca-F HBSS tuo'rt:re{ru !:t, !:2 rrav 1:4 finrrururryautunr:ufir
Ynur uluutirEutil unnrirtriu nlifrnulrfroiravo'rt:rdru?ro{a1:asa1uflv{rv,loifiry}J1yail
6l-.--_.<. e, Y ! -,_... J I , v qy atd d J j , 4 ytufl1:tn!:nuMLu0Ua1ax1utl\0Lln:vnuLyaulSulnr:rnaoufr:vy.irlnr:16oorl6'ru
al:aua"lu tn:rvfiuulrufitnrrrlfr:r uaar osr rrririu nltrnao{ filnr:iudrEurir rdo6'r unr:
4 6r u,.-.1 _!_o. dt v "qvY.{_.--e, q. .i,t, 4, .j 4 oLo0Q'l{ Lual:aYa1uu1',ltv'|0:qirt!urto.ilir [urir rilo uvriloufranrmfrhiundoufruafrouo riluoruqlv

(Testis) drfiu1ol6"irtruv ti:tvoaor16oortrir rdo!ararruluar:avaruu-v,{rv,loiartliuovlrion
u qy ai ! a u , ? 'n:vqu [utrr6oufrt6ntrrn uuri:vuv uarnr:ufiudr ufioovururfislt:fi;fluoq]riltl:vfryBnrutoq

d, d y 4 r 5t d u X & t d r da1:aua1uuilltrl0:?1ilFt?'D]L1ftJ1vailil1nuourr4url:'Lunr:rfilYnrcrdrrfrorr!ltutirEu rriuu
| 4 .v d ! s -q, o,a , 3o r, 4J !i 6tL501rlu:041:01v'l:sJlnuouurlu{L: L0uvt.rL!atlJirUarilrdprovhirn6oufiufiooqluar:avaru

--.i-e-'-.. v r a ' u 4lirlrtr ti:s rTuoo aIil 6 n tvil n'luSorr n n'ir rir ru:r d'uooaTl6 nrio.ruor uuarfiueio ud ur urio v
._4_- 4_ , a .i Fr .ja, - s ^ 

j , .i q j , xLna0uvl0ul{:?a t:?L:]00q Lual:ava'lufluetr tt:.ror'uooal:t6nsirn'jrfrnu"[utol ruarfrudo rfrul
(Nimrat and Vuthiphandchai, 2O0B)
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2. narut{lufiuuasruato.rutJfrfiruvsianr:rfiuYnrcrhr;f,oila1d?1uuaun1:riuiY.r

ruunfi rSsriol:eturh rdorjald?1rr uuu,i.i16,
a1nn1:Ynaotrfiofinrgrtfrnuavnrrutd:rdurioturlfrfiruv penicittin-streptomycin

uav Penicil.l.in-gentamycin fitvtrrvarfiaorlunr:rfiufnrgrrihrdor.lararrufi16oorrlu#rar
, "Z N !fv{tiloirn'turllrjrtf,oarr uuulilifrluruavrFlorrJfrfiruy penicit[in-streptomycin 

LLau

Penici[tin-gentamycin orur{rriu 0.1, 1 uau 2olo mrltrirfi'u urilSufiqrura4fr + t 2 o{fi.]
rta ufr ua rfl u r:ar z {u nujrlurTrhr ur: nro{ n 1 :il q a o{r nta n l:yr Fr u ro rrfi r-rr., rnrf, oufi
rvirriu6o 100%o rurilfio:vuvtrarr.irutlml'irnrr,^6rrfirrqartiilfiriranalluunrnnr:

4'4 - f,-i d, u e , 
q q

raao{ uuavNofrtrnfr 7 frItiJuiu4nfirutotnr:yoaoIvlu'jrautJillur1ntqnr:ynaoru-1fi
--- -i i ' r - J i' a,d q t & An1:tna0u?l0u Loonr:toaouvt=totattlir"[udru8ofrrioorr'[uurrJfrfiruv penicitl.in-

streptomycin nrrutdlriu 0.1 uav 17o firirnr:rn6oufi6rfi4oorixfiriueirfrryr1{ana
(P<0.05) rirurhrdod16ooTrluarilflflruv 2yo ovfinr:,.airrao.n.i-,ri,,u,,rir6j, ; ;J;,u ,- ! ,

m1.iuriiufr 1 totnr:voraot tiavffioflriu4nfr'ruto{n1:ynao{vruir rnnr:vroao.rfifinr:rfil
urrJfrfiruv Penicillin-streptomycin nrrur{ldu zozo fidn:rnr:unf;oufisirdaoodrrfi
riudrdrgvrrtafrfr (p<o.os) 6taur:na;rJtoi'jrrrrr:rr{l{uro.rrrrr-lfrflruvfizuarionr:uu6oufi
rorartJirl Touuuirfinrrlrdlduro,u'.r,.lflfirrrqo 1 rrfir-rr.n.rr*Arrauorari]irrjoun.jr
A v v ,^d-- ; . J y y ,^d d, a , a,dvlo?1uttitJlJuulUfl?J?uvmr 1tlotornnrrlt{triurorurlfrf,'luvorortJufrueioartJ*u
aoonfrotrir-rnr:finurto.1 Christensen and Tiersch (1996) firauo.jrnr:rfrlurr-lfrfiruv
A/AC fi nr tr r{u{u 1 7o n li tn doufi t o ra utJilo v#o u n'ir nr: 16r u rrJfr fl r uv o.to/o uu r rl n n,,
^^^__--&4 qyd t d - Y &votaolnitilttaett [vttiu'irnr:tffuYnurrir ufrorJararr uirllurirEuaur:ntiru6ororulunr:15r-r
u 4q q-.-t--J= f, u v 4 @ dt 

t 
,:nulLfiLu:uuvrraruu{rvrrilu Slaoqndoln'unt:frnrgrrorfr',rrflei uuavnruv (2529) fiynaor

dv N&
tffuYnrcrdrtfiotJartuvrrttwcyrn:rrfio[u144fr 0-5 o,iFlrrrarfiua louuu.irnr:ufiu:-nrg.,thrdt
!artvnriiinlnarrlarur:nufru'Lpr'urun'jrvflriu ttnsnr:finurtorfiEn: L[aunruu (2550) fr

t d YXvluiraur:orfilrirufiorja'lnntrfllua1:avaruriv,lrv,lofld'urufi.: t4q ?yaTilr vrtcdnrr:J6i1rEo
^.-^^__.4 y Y & a -Jtotnr:tfiuinrgrdr rfiolar utur udt6uu-rfiuoqjriunr:nrrqlhitrXariiiufi 16oorrluar:avarer
riviuv'loi (sperm extender) nnn:vrlulrfrundoufirruvrfiu:hur udroo..rnri.,rdororr-latir6,
.-4-_-- y y 3 J .i , d ,

tr.J00flfl:vFlurtruilrqvtndoufroeix:rort5ruavuqorrnfioufinrulur?atil:ur.t.tru t urfi 6:vwri
ttavflfrufrrl, 2548)

---s il4.*,^.^-_4- Y, Ao ,dnr:n nur n 5tt-t t{Ju n r :fr nu1 a f{ u: nfr lir n r :yo a o! rlSuu rfi uu ut n dil peniciil.in-

streptomycin uav Penicil.Iin-gentamycin riorJBlrnrrrunfiGundlravrrvroT:Tvr:rJfr'lyunlu
d u td I Y 

q

nr:tfrlinuruutudtEutotrjrrfroilararrs lorurrnnr:frnurv!!ulnfiuiun{ruovruvroT:Tvr:l
Aq""&
t,l..iyuo"[udrifroaofirJ3urculrnfiaprodxfiriucirdryy1{ana(P<

ilqao{ ailuiud t-7 to{n'}:rnao{v{u'ilrlonrr-rqlfirJSrreurrunfir3uurnfiao uayfiilBurrutrge
tl.'l-ulrnflunrlJ:uuur?a1ta.in1:tfi!Ynrcr IqufilSilrcuurnn'jrt1an1:ilaao{6u 1fifinr:ro1
urrJfrfiruv Peniciltin-streptomycin uav Penicillin-gentamycin odrrfiu-urirrYryvrrrafr6
(P < 0.05) ei'tr-rsuarlr:naqll6"jrnr:rfilYnrsruxludoilararruuuuuuirEuarur:ndrudoorulu



45

d u q6 ..__----q....,.U J _^__--: j, 4d 4,n"l:Lnu:nulLnLu:uuut?a1vu{[vt1fu rilorornnr:ufr:rf,urolr-JiiJ'lturLlJnyr:ur]lo:uuvr.ta.t
ahutrJfizuarioqnrnlvlto{llrrdo lnurfiod3urruuu-rnfiuButurilrdo4r#uovfizualirlriqrunlnto{

rirrfiosiral tm:rvattiirovfid's):rnr::onfiirroir uruofiriufilurflouovfinr:ttioonfrroulirl#
A,d o "" !

atIJi:tludrufrotfroranrrv Hypoxia utoanrrvnr:r'tflLtnauoonfrrou uavfl.:lirlri
Fl?'1il41il'l:6rtotariJillunr:drtrJr.J5auBri'ultjaoacrirurvl:rvuunfiGuovtiliJorYu Micorpyte
-i a, ' i a.d
frlttJutiotvrrqfiariJilovr'ilrtrhlfrauBri'ukj (totcomb et oL., 2005) uonorndurunfiriu
1tr{tfrnu-{arlr:ozufirttoutc,fdouaaruhJ:6uuav"uorrfisrirt l oon:r1 lirl#r{Jud'um:1urio
arilintd'(Jenkins and Tiersch , 7gg7) eirrYunr:firj3lrruuunfiriuurllfluatrr:ndlzuasio
r:r, uQio rJ a rlu n r : rirttliff [u n r : zu a l rfi u rt6'

ornnr:finu'.l.t'uflfin'.ltldurlfrfiruv Penicill.in-streptomycin rrdv penici[in-

gentamycin irlrirulunr:ufiu:hurrjrtdorJararruuur-rudrEu Qi.:urrJfr6ruv penicitt'in
di .ad

tiJuurlflfrruv"[un{l Penici[|.ins c fizualunr:r-ortrrrnr:aixzurirrrariroluunfiGu lnuov
61u1:noonqrdl6'6titu,-,nfiriuun::rurn rflo{qrnurlfrfiruv penici[in dovtr-J:.::ro''rn-l

Penicil.l.in-bindind protein (PBP) dt rflurouttffi rfi uador n-l nr:fr'r rn:rvdzufl{ rradroc
d4 oqY dd q I v duunfrlSu lirlfiulnfruiu'hiarrrr:ad'ttn:rvlizu#rrraei16' ;i'lusrlfifiruv Streptomycin oqjlu

ndl Aminoglycoside 41il'r:floo n qrdf,t,rir uunfi riu Lrn:ilarfirar ulolo uhio o nfr rqu
(Aerobic gram-negative bacteria) lnrunr::un?tlfl'l:a-.iLr):rvrflr-i:fiu (protein synthesis)
(0tu4,2550) n',rrrnqrdoorurlflfiruv streptomycin rfuov6'o.w.iruzurhrradTflur!.run1:

Active transport LLav Passive diffusion fiqurovr.iruzurhrraeild'd;flurfiofiurfin-rrr?1.in1:afl.i

zufiir'ila6i (ttiu Peniciltln) oqj6'ru Tourfiourlfrfiruv Penicitlin :un-u Streptomycin u#roy
dd utyclt r O 3 dda1:.1'l:rlrlal uuuFlvlt:u tLn:lal LrttlJuaru-Lurpuavlirar urf,oulnfr rBu un:wrn!rltfrrrfuiqrn

i vqnr:ilsrttrLltnrvfll 30S ribosomal subunit rorur-rnfiGu (nilacYu, 2543) filornnr:
uoaowu'irluqnn1:rnaatfifinr:rfrlurrJfr6ruv PeniciItin-streptomycin fir.JBuraruuuofiGu
l , y ,-s{rnirtnnr!nt6'trtriiutu:nfl0.:fl1ivnaor lourqnr:yrrao.ififinr:rfrlurrJfrfiauv peniciU.in-

streptomycin nruudlqiu 0.17o ul'iraur:aaprlErrruudot6'hitrnrinrfiour.JBuuufiu!filrq
nruqlluiu!l:n?o{flr:floao{ urirfiotrarr.jrutrinu'irfirJilrruur-rnfiriunoa{rtou 1rr*od-i
ouillrnfr 7 1o{nr:roaa{ pr'lrlunr:tfrrurrjfrfiruv peniciltin-streptomycin finrtrr{:rdu
o.!o/o riufiairulun'r:druaorJilrruuunfirioiuTlrrrr-rrfio rirrqrn..rrroaorfifinr:rol
urrJfrfiruv Penicit[in-streptomycin nrrruuiuriu 1olo rfurdoui3ulrfiuuri'utnnr:unaolfifi
nr:rfilurrJfrfiruv Peniciltin-streptomycin nrrrlrduriu 0.1y0 nl'jrfilBlrrurilnfiGurjou
n?1r|{LtFl?utLln?J0.1fl1:vlqao{odrtilfurirn'ryvrxafr6 (P < 0.05) rrasrfiourarr.irut1jvlu.j.rfi

dd .l < - .j_ .;a1J:1.1'lfuLtuFlvll:sanaltiou 1 ountiufr 7 ttautetfl1:vrnaorfru'nr:r6uurlfrfiruy penicil.lin-

streptomycin nrrtrr{lriu 27o nr-r'jrrfiu{cyrTil.t$:nro.in1:flqaotffartr:nanrJBlrru
d d q eu J .^

uurfrriuldrYnrourfiorr.Jiuttrfiulriu Penicillin-streptomycin finrtrrdlriu 0.1 uav !o/o LLdy
fA 4d oi < v v!::J1tuILUFlvlt5sanalt5ou l oudriuanfirrLrornr:viqaorrriuriu riuuaprt.jr penicil.tin-

streptomycin nrurdldu 2olo rfuatrr:nejurYlurunfiriul6'6fiaerrfiorliulrfiuun-lorrlr
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