View metadata, citation and similar papers at core.ac.uk brought to you by fCORE

provided by Aquatic Commons

SIagls slg> Osl39
Sl ey 9 wigel (Oladsd ol
2P SLS 59995 T outing i — yous (I pole Olidod duwgo

D Olge
29bA03 Signtg 3 gF ! (w5
(Oncorhynchus mykiss) YT J38 (vod! pwew _sud! 331
9 039595 Ryl i1 50 5
1819 SleSigng 2 b T Ao

S om0
Spo o)

o oyl
FAZ+_


https://core.ac.uk/display/195382435?utm_source=pdf&utm_medium=banner&utm_campaign=pdf-decoration-v1

SHglis” alg> Ol 59
SIS a5 9 higel (Do Olojlw
2P SLd S35 ol g i — s9aS b pole Olid duwwge

(Oncorhynchus YT 3  Sws! s _ha 391 Hotaies < gug 9 Mgl Ol wy g @ 0595 Olgie
19319 Slegmg 51 b O dwalio 9 (2 595795 g sl il 55 MYKisS)

Y-VF-AY-A 0V 1 039 5 Dgan oyl

Sy Loy YEWHIS (o IS S algils pb g pb

P(0)18 <5 i g o Sle> b 9 039 p 4 olail) Jghue (& 50 Il b g pb

Sho oy 1 Sbmel S SOl pb g pb

e (2B Aot (S ol e 081 Uy e B el () led TGl pG g pb
0 (S8 Slga demo ( SV )0l P (SIS (23T (Gu1y Ly P (2o (o 0315 gin (58] (0 e
P393 Lo (2l Moo O3 Lo wME ¢ mlogl (oG5 o (ol

-1 (ON)oglie Folgils pb g pb

-1 (O) b6 Folgils pb g pb

Sk Slwl 11>l fxo

AN 2 £95 gusb

obf g Jb ¥V O

5935 Ve pole ek duga : 20

10 Jlo : Ll gyl

dalo ;3 110905 9 by domia ¢ Jalue ¢ polad ¢ Cllan & . ol Bgizme Hgo Sl Dz G

Sl @lo


sohail
Stamp


« S350 [ Jomwo 5 30 60793 b T b 3lgw»

JP (ol i G151 5oy K59 2 Mg Oel (35038
O 4w lio 9 w395 85 o sl pl » 38 (Oncorhynchus mykiss) ¥71
SO0 SleFgngn b
T-YF-1Y-AeeY [ Ogan s
N VIA 2 G s FAF+Q : (Cwwg ) oo 03l
e & e G110 S oy GBT Ol ol Culgime b
Ml 3959 T Ay 5 (il S
Ob #7697 9 69T8 Cam ) sy ke O1131d tawgi 039 5
N5 ol O 4dy g b S0 AFIAITY b 8
120 G 039 Sl Ol oo
O ol O 3 o PouKingy 0O oSbw
039 Joghiwo) 5 Sb S (SIgeT N ousing 50 (ode S gias Cuow b

-

!




Axdo « Dl yhio S 5¢d » Olgas

LTS PR TP oS>
Y ettt e ee e eeee—eea—eeeiteeeereeeateeeaeeeateeateeaateeaateeeareeeaeeeareeareeereeenreeearees asdis -
Y srloond 3l 5n 5 b ¢S 5 BT Sl eslizal Ol uae =V -
L PP S oBans ol 5 S s Jaes ol o alaly )Y
LT USROS S g a5 VY
TSP P T e
B et e e e e e e —— e e e e a——raesaaaraaaas b eSS sms 2 2 oy s JK&I-1-0
Y ettt OL 3T sy 53 b ¢S g0 5,8 Carb-V-
8 ettt et re e e saeennreeres S el oS W 5 sl (6 STL-V-Y
LIE SRS Obale 53 (sl s =) -A
K dLJ@ibéY\st—\—‘\
A (Streptococcus) w oS 5S g il =YV 1+
L )5S 8 g gl V=YY
VF e 2355 55 5 el 3 (U olis T 5 (ST (5De VY
Y e 58S 85 s el 31 GAL ealaBl s g ol -V -
1A ettt ettt et e e e —e e e —eea—eeabeeaaheeeareeeaaeeareeereeereeeareeenneeeanns Geis olal -V F
LS e Y s =V 10
L RS G At —Y
L S 0538 J&H3 53 0 plowil Sladllas —Y-)
L RSSO UPRRPRRPRO 2388 S ol 53 0dd plnil Solallas —Y-Y
Y ettt e e e e e e e e e e e e ra e raa e rann s O ey g alee -V
L 2T TP R et plonil OIS Y-
Y ettt ettt e et e —e e e —e e e —eea—eeaa—eeeaaeeeaeeeareeareeaareeeareeeaneeeaneeearreeanreennres S| ga =YY
| A 2RSSR S sms 0 Lol sl e STU s lels —F-F
YV ettt ol I Sl S SSsms p Lol 56 oL -T-F

YA e oﬁb@i\f;ﬁ.@}&kﬁb dfj:.w‘ <ol o3l T-¥-0



Axduo « Dl yhio S 5¢d » Olgs

YA it o o 4 ES gm g SUb 4 gas 03 S Wl -V
T e s IR A
LT Aoy gla Lesls -YF-A
2 S8 55l Sla owy 020 T4
B e oo s (slay STB LI
120 TP S5l 5len (glgwasli —¥-1)
L1~ TP ol gl e YNY
B s LT Jdos 5 4 2 —F-\ W
120 2 =¥
TV e ol o g S SKSsms ol b -F-)
TV VT U5 ol dom iy Gl li s Calides (slajles 30 -F-Y
B S sler leasls , Calizee glajles 56 —F-¥
| (PP S5 g s K5 sl Sl s, Calises lajles 56 —F-F
B e (Challenge) 4! wsS oS 55 mul b odd Hlas Olale o555, —F-0
By s Cow =0
BV s i 5 i) glguasls —0-)
B e S plen slgasls —0-Y
DY ettt (o2 e (Slguas s -0
) anl wsS 8S gl b oL, —0-F
B ettt R Rt r s S S does —F
D0 sttt b slgii
) e



V e o) e () 38 ) glilay S g3 gy 2 85 OLSal gy

3 ekl sl ST 5kl Sl 5 (3lalir 31 g 23,5 il Ol 53 5k sl sl 7 anlllan ) 5
L &byl Ll d skl Sosusn Lol « (Oncorhynchus mykiss) YT J5 ale 318 oeus
I ool s ARGLGT L 53 el S S  mal UL sk s Wl ale & G
553 SISV LA 5A Y LS s 0 B s adks e sl STL S0 e Al e 55023 S
s3Il Gl Gl (el (S el 5 dd; b patls p dald jles 5 5 (abgess s
3 Obals Canglie ¢ SLL alo o 53 Cylgs 53 543 8 13 (5T 5,00 5,7 o Glada, oo 5550
S s 4y 536 oks o sl ST o7 sl 0L s 28 8 513 sl ol 3500 eSS S s el
5 (G0 o35k cu b 505y o) o b (Pl b (e Jdd sl 05 ) LS e el
GUiol 03 as als s lasles ple bl ae Ol (slls SIS (6 SUA S Sl 5 eay sl
RIS Syl sen iy Slen B Lsles S s T Al et @SS Sles leasls
MCVOIse ¢ 5 s 5 SSSY (slgr STUA &8 4 Sl oslinad o8 4. 355 1> ome 0] 5 3,03 3.9
Glols SIS s SUA S Sl oslinul g Sls gae SOl BB Jy Csls 2l MCHC 5 MCH
S s basles ad byl ame Ol (glyls g5 C30LALS 5 IgM ¢ ASTﬁjTQ‘ﬁAJg;|&.M
3335 A 5 b S 5 ol ple ot 53 5 il 18 e ad) 53 s sl slad 3l
Lo 250 Obale osobs) bl odis 2S5 55050 S (5o 5 SRl e s Sl (S
Vo5 3 (A3 88/5F ) A I shls lajles 53 (Silejly o i o 313 0L 4yl oS 5S 55 2l
) Shl3L o S Glls 15 dals Sles 5 atdls 15 dm a0 55 bayles ple 5 5 03 (duoys AF/YY
o e le STL Yol &S ST 5 gt ol bl Gudio 5148 (6,8 4ot .ol 035 (Ao y3 YO/YA
VT U3 oale (ST leastli 5> Caliben Sk 550 40 536 5 0350 S50 5 ol L YT U3 ale
Sleasli 53 ls e Cite Sl i S el A S L Mo pas &KV 05 5 ol ST LG L s
S n sl i35S S 5 el 3 1y ale g ed el 5 L,

4| oSS g sl s s 0y (lguas L VT U5 0 eSSY (6 ST i suds” olals”



Shdai 7 b el R/ Y
oo -

2 bosd Mgn 9 b <Cigu BT 3 o8kl I yiae —1 -

Lia b o geast & (Jsie Slpslen A8 (oo g s S0 52T Cmio S lelge (5 odes I (S
@‘,ifu:”ﬁ)&u;‘@;ﬂogﬂu;\r;\é,,ﬁsﬂwéuatﬂjdu,a. ol 2l ST
ek 53 e Ol 4 AT o Iy (5 2 Glan S iy 4n) 03 ol plar S 3,05 ool £ 550
ot 3 051898 Jluys 528 ol (68 A5 s 2alS el 0listys S 5m a5l AU Slay
p3lin o oslizul ¢SS5 gy ST g5 @ gulim ol 5 Solom la €587 Lisls Cows 1y 35 5 gl
o2 5 L3S e oslizal balde plas s WSise (ST 51 &7 Sems b OB e iys s bl 4 sy
.(Colomi et al., 2002; Sealy and Gatlin, 2001) 453 55 s 5 2 s 9 (Sobows s oo 568 0 153l dals

5 & Ygeme 5 L5 o 03ls Ladeis 53 el s als s 4 05T leslen S ol 4 e L
e il VMMCV 4550 3 Solan 6 8 0 (ol 2ty (6o Sl ez VL S5
OYAF ¢ 3Y 5 olasd) 55 o5 b golew 3l (6, ate) 45 5 et 4ol 0L Ol

L 0T oly &8 a5 0T 4 (oS ST 53,8 (o 515 a5 5550 Ol OT Lo 5387 53 § 550 oyl il
obon 5lse 5 s &S T 5168 a&in by o ol Sle SIS 55b a5 ¢S50 BT 5 ealinl s
5 o 3165 S Gl e oled Glme S35 e Sule pue C‘i“‘ﬁ P gt (i gh a 03l
68 4 g osls dalsl 5 LG 5 L) 4 b 4y g 0l loul S gn ST 4 S Canglie Oloj 3 IS L
OYAY (GY 5 plid) Wsd o his LIl

ST ol 0lej Ham 4 Sl SKan S Sl Ul Eys gl faulys S & Jes ol
a3 518 6 o 5 el ST 5553 e

15 oliwd Hol8 950 9 Jamo Jolgs dbaly -V -Y

Lk o s SEL g e S5 e l@T 58 o s r-w:o'\fj‘bgf o &8 Sl ,lse ST s
Sl SL S G Sl 5 olen 2 e 6 SLslal &7 |z il o LIS (o0 0500 i
Aizd (63 6 Dl aalsl (1y S ciido g5 6 L ST (6 sle i (1o 655 51 (b 5 ol 1l
gl ST e ShS bl 518 oSaws s ot 6T (s s sl ST ol Sl s &S
oy (o gol3 (ol o g5 (s (SLeaT. LS e 1 e Jalge 3T o b ol S
) LS 56 0355 5k 5 S by o dimed Julse Al 1 2lsm 5 0T Ll E man 5 glacd
(VFAS



Y e ) e i 380 slilay OS5 g g s 31 65 OSa) (om0

é‘} Wl eeasie 4 o5 3 ) 90 Q.u“{)xbj(ab STy 55 39580 slse Sl esleml [l gl b
M)@djwmaJ?-JJV.:E.M)a&)))bmgw‘gy‘,@uhG:;ﬁ\dwﬂéc@‘oﬁ
.th«:&-t&&g}ﬁ)ﬁrb@c),w);)

g9 A S -

o) 68K olate BULe b dsl o (S5 5l sbias 4 45T Sl SUg sl 05l <SG gm0 05l
Stillwell 5 Lilly Jow 5 Y42+ Il 55 b cpuds &l 0505 opl . Sl 035 s Jl= 55 0y ges OT (Glime o3l
O R N T J g N P S - I PN
S smsp cc,m ol plae Ad Syme (1974) Jluys Parker bwy 48 opl s o 05
OYAF (5 5 olazd) dasls &S b ey, o5, daly j5 45 Ls s @bﬁjuwﬁ)\b{f
WL?)}J{:A ol 500 b oS Sl 0] 09 ,Son oI oS &S5 505 (1987) Fuller (om0 bl
Gram Jba (51 . o0 LK 1y (65 03,28 Lo w5 Olies 503 1313 Oljpe (el s S Sleon gy (sl
£ Obsme o1y e Ol 4SSl o) o5 Son oS &5 55 5 45 L5857 slgiian (1999) 01, SKes
9 Salminen .ol odi s 4l 4 Cuie 30 (C a oplys .>)|J\f6» ¢u.35j§:.~ Oy 55 dhens
S dgbe ol it b (o log sl 6 L) g oo slsn 655 8 Olgie 4 1y 6555 a5 1488 0,50
43135 b DLl 3 sl Som 035 033 51 S5 a5 0153 3,87 (g a5 (Ol jon Caadlw e g
o 2T Jaes o s S g g 551 48T s S sleiiy 1444 01 5 Moriar .l ol 45 S o5l
s Wl wd ST sma ¢ 88 Sy Gl o ol p 35 o 350 (65T Bsp Ll S s s
ek Ol S eslizl Il Sople 605505 J ST 155 3 8 g 05 5 oS 57 Jul 5o
S 55 S Sl Iy opl 0T a0l sbwl cla anT 2alS Hobte 4 ude Il &S
sl (sla ol 2887 4 e g5 5 031 515 ahasm 3550 1) Loley Jalse b 5 e slo e 515 S
o 8T 4 Jlail byl Sl Cailen ) shie | e o 5 (0B G b 51 0L jee 5o Jalse ol Lo 5 0
) 35 ok e (5T Dl Cons odins 35 5B SS STsms p e ol 3 S
{(Gomez-Gill etal., 2000).63 5 o 3 s g0 Oy (gm0 5 L) S 55 ol 31 b

b OT 3 51875 isd 8 51 5 oslizl 5, 30 (1986) Kozasa abew g2 0L 5T 3551 £l 50 53 Sl (i S s 2
53 o3l 3550 ST gy ool 035 Wy (6 St I s Gl 53 (Al Ssn gl
b T pled S50 Lal,8 S L5 Koo 552 50 G301 o8 03 ga alate Lol 3 & 605 65T
o b S s Sl S Slssm e b 55T Sls g go (\WAPOL Ke) ditins oo 350 5
53 S e Ly Ogtl 513 55 o 4S5 (5 (Suis Sls g ge 5 OLdl diil oo Soslize SelS” A



Adat -l gl i K/ P

ol Nsd o by ol Lame 53 i adsl e 55 O a5 s ol ST (550Y JSl &S 5,50
dr S5 S o 513 sV e3s = odan sy Sn ar bgy o SVBS 5 pmn 53 (6305 Ol e 4 s )Y
o] e ls oo b e bS53 (s 0t ol S T el ot 555 31S Lo
5 bag s (Vadstein, 1997)u5l o slan 69,Y ol 5o Losas Sosmsp slad ol b il
LBl o 2l sl ale IS o8 53 sgrpe GUSL Gl 65 5 mb b plsess s
Liwr e s OF Olale 5o b 4w, SLg sl 5 b wbsesdgm ¢ Llgwbses 5T.(Gatasupe, 1999)

.(Gatesoupe, 1999)

b <SCigngy S padl —1 -1
03,5 andodas b b $STsmsp Muled (o (S e iliue Glaslan plul 1) b g

S o (¥ B (Y @b ASLO L e e
)3 eslid 5550 655 53T 558 Azd 25 8 5 edkes b ST Sla S s S opl o 5
4, S

b cCigwg g SRSl Sy jlo -1 -T-Y
S sl Sor 2 lae oS 5 Ay (5155 5 3l WS s 1 65 K 1 ol 5 4l o
il e 1SS oS 5 eas 25 (655l sla N P WP
ol eSS s (oobal o (S
S o o 5 152 5lo()
Aol atils Gedie g olant| Coda(Y
il adls Bl Ladede SG(F
sl azils gl L(F
AL Bl 1y (6ol plide 55 W5 5 2SS kB0

Ml{b‘)bd)j}gﬁﬁLgud}l.w‘hdw‘&u}:(f'

g9 0 Jos S ogas -
T2 4 55 6T Sl e dlSo 650 62T 00 WSSsms 5l eslinel STul ile 4w a5 L
5 Sl e 3 03linal 35 50 ST g5 1 S35 2 43,5 oy Sl 4 4 5 L Ll Lol 0kt bt
s ool gls Shodsons 51K 0 d ar SClods jain Jos ogd pdiz 55,58
S yle pand DGl g sn cper 5 03 OLSS T 55 09 Ko ST IST Gls oS 5 )15



0 o (b e (i 380 ) glilay S5 g 9 s 31 65 el (om0

S Sl oplosyls C—":“"H?Cﬁ‘)-"ggff’l}" ..UJTGA.sﬁﬁ &l oLl B 1 seT s 4 Sliole T
WS Ll 8 o o 5 (IS Ol 05l LSS A5 s 13 SUlS il (6l 4 e el Sa
5 as8) LS 5 5 Ul cal 5sb ok Ol a5 50 g STy cpl L Ll sl o3g,
BB SIS ol s Bl 0355 53 ST 4 536 ST ma ok Sl ST e (OYAY (Y

i BLS Glde o o 4 e b 4 ST S syl Jlesl g 5

Ligng p O Slos quuilo -V Y-
Dol 55 i b ol Sl )3 Bl oo s b 5 dils S50 55 4 0L 3T 5 eSS 505 5 Jos 020
S slae sloml Eol T 5 sz g0 T 5 sy 035 w55 50 (29,50 55 S 5 5l 035, (05 S
W38 oo ) o ME lge 4 ST 5 sk slge 5 el w3 L ek olen g o
OFAF Y 5 o)
355 4 el ol 2alS Eol (s ;8 ) (65T G lamme 5 OT CadS 55 Lpss Db o
s L 515 Solen Jolse Objen Cunslin bl o bo o sd (oo (oleny S5 Jlezl J2alS sl
Ao ol 3 Sl o ) 6 K03 6K a 4S 0n g Sl 5 4 aw (gl dal
Pl eSS s Jes o IS sk
SN B 55 dde 55 S Lmaz Lo ()
035) s SOl Sl b )3 3 g 0 Sl 4 Ll (61 s, - !
(Hre jols (5l ep S | s g b (gdke 3l 50 5L 55 (6l Sy -0
Olee 0 51 T Codr 0 &S 51 5la (sl 15 S0 0 Oy 7
Sl de OLS Sl -s
OT o 3 5 5 e 0L 5> Ol e 2ol 31 (Y
b s oS o St s S o3 S5l g ol go e silie — 2|
(580 ¢t € nd S D5 ¢ g 2) (et 3l 50 () e 31—
O
lgzsl &S o5 -3
LA eI plie 3 on (F
NS Sl 3T lad -l
bbb T e -0

Sl A5 rals -



Shdai 7 b el R/ F

ot e S 3 (F

g5l W 5 &S o —

b oI T a0 o I 5 s 3,V 5 o 85 s 2131

e Sl o 11>

Teslgm 515 Sl 31—

b oS 575 31 03 5o (2 (O

W38 o 5 S s ok 5 3lse 36 o liph o U5 g STl Al T s I om
.(Verschuere, 2000)

Joo mnslSe il a3l (505 2T 53 0l e3linal SUSS g n Joe s osbys LoDl (&lawla
(50 03 gt BB 2 lge 05,5 o) 5ls 5 1B 55 ple LS5 5105 Cae gans dows & 405 550 Jold
el s 5 e i ol el s W55 Sl s LT Jeld oS 4 ol o 5T Al o lS
Gk 8L (o (Fuller, 1999) 0L oo o s S5 s ol OLS 5 W5 (Roach et al., 1980) B,
&S A{J?dﬁsﬁtﬁr;j C_M:.A(ajf G 09 5 L adis & Ud jaseie 2002 Jlo 5> Iranto Solallas
L il g 13655 o3 S ol 53 Rl e 358 o Jysmi il ) iy (Jshor
S STy dile Ssms 5 4Bl ol (S pmy b ain ¥ ) s Sl 5 e e
S ot Jos

b Cigwg n (Sxe—1-F
Sl 5 af 4 Son ol gla S0 6 Cl ols Cor e WS n S eslitel St O
g &5 55 6l S, b g SN pamee ol (6ol Ss a0 500 45T Gy sb 4 il s S
o 4 Ol alaz OT 51 a8 dial o oslinul b6 Cmto ol sl b 6L 51 ool sla 65 355 0
(Streptococeus  w sS sS g2 ! (Bifidobacterium sp.) 2Sb 5 ds (Lactobacillus sp.) skl oSN cla

(YPAY L&Y 9 &M) J; o)u‘ v 95P.)

b Cgngn 298 (w90 9 JWI-1-0
315 513 eslimal 3 50 Sl (6l Calben G b 4 015 oo |y eSS 9
Ols ple (Y > @MHE w5 4 0331 ()

o) e o b 31 03I (P 5)5, amee OT 4 03553 (F



V' e b s i 380 slilay oS5 g 9 3 31 65 Qe (om0

e 0 b bskie 135 Doygo 4 g b (6 e sl 03,505 (S (o IS4 (S
S sl Sn sla (S35 5 ol oS 5 me cla 03,50 3 Lo s 4 g by Sl o
e 33 3 gn Lol il 5 b b o515 S (g 9 ) g 2013 (S (S s
(Sog e b ESKS ps 65 55 3 m Gl sl SCn Sl sb 4 cisl pglie O 55 i s ) s
PH 5 Gl 5 Cmegy) oo Slems 5T (02553 5 DaT) Glas ab s 53 352 50 Sl 0 3T il 55 (el
G 4 s Sl ol ol LB gl S S 035 blivs 5 odmedlj ot o 53 35z ge o 5T 5 0l
3 AN o8ans gl o 5T ol 53 Caglin o STy gt o man b S s (sla 03515 55 0k 4 IS

OYAF g 5) bl oo 22 8 5 sl (slaslan o age 1 Olas
ol il o Al ST L IE b bgdies &y o 0 @SS 505 5 5 )8 coslizul Sy o oldze 5 o 5 eslus

VAT (5 5 olisd) Wsd o ,e 458 Lz 5l oS 5L 6l 458 ST Oy 0 S 5ms

Ob T 395 20 b cCigng ¢ 3 9l Cuodl —1-F

IS T S Oledi 56,8 sl dlox Sl s 65T 3 smsn OOSKER b o5l skt 4
J oy Ol 4 WS S eslisal (a5 (Al 03 smae sl 5T b BIB1 5 Lesles
OYAF ( Jols) Sl ol Ozl by a0 sl b s lie 53 (g 56T,
«(Moriary, 1999) MQ@QUHJE\.@JL..S\;&}&leﬁyjj|;a&m>)::ﬁy$3&)jﬁ
Lol o Calie gla r,...:}\fjljji:a Sheob ) slaas ol ST Old g ga ui)\; oo sl jjg_.»
.(Verschuere, 2000) "l 4 55 LB 55 JYs 4 Comam cpl ) g2

e sl se pdn 4SS ()
Ll 5 o 5 Sl 4y SSST (Y
(o2 s ESG 5 (¥
b s (b s ke 4 s (F
e Jlom 53 Lils (O bl Lamen OT (slas 510y (slos Cond 5 0351 3 i 55 o &0 029, Sn 556
s Ob T UJZJ\; o\i:w.sﬁ >4 40 ‘53&)}5]@@\{}3}5)}23&: &l i (Fuler, 1999) Aib
clilw.ﬁ d})&‘)}bﬁhjégﬂ‘dlij"’bj GELLJJLQ‘"L; C‘y t&’uﬁ,«.\'ﬁ) .ﬁi‘j&)LSJ)JJJJf
istesy Jolgo b o ST (la 0l 15 Koo 1 e3lizul 5l b (Gatesoupe, 1999) 3yt T 21,8
W5 il a e Colg s el ol 93, Ks abe 318 o o5 S ol amnlin ol ks 35 sl

.(Gatesoupe, 1999) ssf@éﬂﬁ LSJ'—BT)-’ @\) Slgw ol ol 5 s O\iJ‘gTﬂijoL:ab Cwglae iol 33l g



Sasat 7l el QIR /A

395 ST 35 Egmgn S0 —1-5-)
3,05 3,58 0T (sla acs L;»La.?)sé.l..i,?:sjo:;\.xﬁ Iy 55 oli{l? wfjb“ﬂ\gdw;f:‘ Sodn SABE
OYAF (oY 5 lazs)
leale 5,Y 5 035 Sl ol L oo 53 2,257 ()
lse 5 s Olale 5550 55 5,8 (Y
}it"él{-iﬁ@ﬁJﬁ)K(Y‘
SBor Gosn g 092,08 (F
ST i Olabe de 533,55 (0
i dhaor 51 Oy St Ko B3 4in 53 3,5
b gl a7 55 2y 5 aie) 53 5,8 (V

Ay s Lked )T o Ik &S5 e alax 1o glde a5 53 5 5,8 (A

G392 ST 35 oolaiw! (Sl p ol b3y (Sl Cigug g —1-F-F
¢Jf6t€;§p&u4§.u\wﬁﬂ;ﬁuﬂ;,,ﬁwuL;kTﬁo;Lw\L;\ﬂL@_(gxM,w&\m;
e 53 WSS sms g ojs el Bl oo (Jshe ST Gla &S 5 ba jadee a3l 5 STL (e p 8 5 e

Ol iS5 g > s(Haizevilli et al., 1999) 455, 5 Lai,T o5 (lde ((Robertson et al., 2000) s

gl o oslazw! (Austin, 1990)

S 55 S S5l -

50 3s5m ESGsmsp Olse & gy (o sl sdins S8 (3l ke p S gl (5 ST,
H T sles e sl Comar 5 0ds OT CoiS 55 Sl gy STL ol 4 51 0L mls 5 B S 513
.(Wang et al., 1999).:8 P A
Pl aS ol Gls w55 skl (Sl ()b ST s 51199901 55 51, Ken 5 Moriary
Sp ssbte 4 skl ol bglie S 511998 Jlo 4 51, Ken 5 Hirata .43 S eslizal e
se s Y BBk coslizul 3,40 skl .05 S oslizel ST s Brachionus plicatilis a5 5, 5 ,Shas
33 K 3 g iy Rl el s 53 50303 (Rl S5 e 05 VUL T e G 5 oiiiny
Sl sbie a4 (g ylad Y guemes 55(SF68)Enterococcous faecium, Bacillus toyai_i/2002 JLs ;5 Chang,Liu
(SF68)4S™ sl> Ol pmls .55 eslizwl Anguilla anguilla oL syl alesle ;> Edward siellosis (g )les

ol cuu,f wdw js S ‘_,’.»L{A Croman Efaecium das o jalS ale by, Lu g dfjn E.faecium



Vo ) s ) 381 lalay S g g g 68 LSl (g 2

gedl> Hl 3 J:SLlS Codi 1y 039y Hsldy Sn coslizul 5,40 (5 ,SL ""’Jfgs‘ L) 3 Sl dgh (0 onlatul
s 43; s (Saphylococcus auerous) gl wsS oS shéliul g(Esherichia coli) JS'La = &g
a3 o Al (Clostridium sp.)p gy S

Austin ).b);:n oS u-i’) YT J55 55 Asalmonicida Low 5 odds slow| &5 sae el Micrococeus luteus
(etal., 1993

Harzevili, )5 géwe V.anguillum ,lgs 5 W a5y, Ab, &K >3 Cael Lactococeus lactis i/ eslizul pioean
&l e 3l ols 14> Carnobacterium inhbenski «5” L5,S" i, 1997 Jlu s &6l Kas 5 Joborn(1998
Lils 55 b ol Sh Gl 055L Ldy lge Col Salmo salar SSENT aale (sl 035, — (sl odae
..u_)i:.a o\f.&ibj-\'

NS N IO L

1 gr o3lined S5 gy Olyie 4 &S it p 8 slo 6 S 151 )
Aeromonas hydrophilic, Aeromonas media, Pseudomonas sp, Pseudomonas flurescens, Photorhodobacterium
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Evans et al,2002 Sreptococcus agalactia Liza klunzingeri Wild mullet
Evans et al,2002 Sreptococcus agalactia Sparus auratus Sea bream
Russo et al,2006 Sreptococcus iniae Epalzeorhynchos bicolor Red-Tail Black shark
Russo et al,2006 Sreptococcus iniae Epalzeorhynchos erythrurus Rainbow shark
Ruela et al.2005 Vagococcos salmoninaru Oncorhynchus mykiss Rainbow trout
Yanong and Sreptococcusiniae Hyphessobrycon sp 15 obake
FFloyd,2002
Yanong and Sreptococcusiniae Ninbochromis sp ol 3T glatln
Floyd,2002 B o
Bowser et al,1998 Streptococcus iniae Oreochromis nilloticus 5 s
Nomoto et al,2004; Streptococcus dysgalactiae Seriola quinqueradiata Yellow tail
Kusuda et al, 1976
Nomoto et al, 2004 Sreptococcus dysgalactiae Seriola dumerili Amberjack
Baya et al.2005 Streptococcus iniae Sciaenops occellatus Red drum
Baya et al.1990 Streptococcus P. Micropogon undulates ST 558
Baya et al.1990 Sireptococcus SP. Pomatomus saltatrix Blue fish
Baya et al.1990 Streptococcus SP. Notemigonous chrysoleuca Golden shiner
Baya et al.1990 Streptococcus SP. Arius felis b ol 3
Baya et al.1990 Streptococcus SP. Brevoortia patronus aslge
Baya et al.1990 Streptococcus SP. Lagodon rhomboids Pin fish
Baya et al.1990 Sireptococcus SP. Dasyatis sp Stingray
Baya et al.1990 Streptococcus SP. Moron saxatilis oly oy b
Bemaker etal.2001 Streptococcus SP. Moron chrysops X Morone olyoly by Ay s

saxatilis T

Baya et al.1990 Streptococcus P. Leiostomus xanthurus Spot
Baya et al.1990 Streptococcus SP. Cynoscion regalis b YT U5
Baya et al.1990 Streptococcus SP. Cynoscion nothus low NT U5
Baya et al.1990 Streptococcus P. Mugil cephalus ol ol JUS
Yunrarti ,2005;George | Streptococcus SP. Inia geoffrensis OabT oy et OT il
etal., 1999 o7
Russo et al.2006 Streptococcus P. Anguilla japonica 5 alesle
Agnew and Sreptococcus iniae Plecoglossus altivelis T b
Barnes,2007 )
Agnew and Sreptococcusiniae Oncorhynchus rhodurus LT 15T sl
Barnes,2007
Agnew and Streptococcus iniae Lates calcarifer Barramundi
Barnes,2007
Agnew and Sreptococcus iniae Anisotrenus sp Black marget
Barnes,2007
Agnew and Streptococcus iniae Arothron hispidus Puffer fish
Barnes,2007
Agnew and Sreptococcusiniae Ocyunus chrysurs Snapper
Barnes,2007
Agnew and Streptococcus iniae Sparisoma aurofrenatum Parrot fish
Barnes,2007 S.viridae
Agnew and Streptococcus iniae Paralichthys olivaceus el eSS
Barnes,2007 )
Russo et al.2006 Streptococcus SP. Danio rerio Zebra danio
Russo et al.2006 Streptococcus SP. Danio albolineatus Pearl danio
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Russo et al.2006 Streptococcus SP. Botia macracanthus oAl oSl
Russo et al.2006 Streptococcus SP. Barbus conchonius Rosy barb
Agnew and Sreptococcus iniae Cromileptes altivelis Brramundi cod
Barnes,2007
Agnew and Sreptococcus iniae Epinephalis tauvina Gold spot cod
Barnes,2007
Agnew and Streptococcus iniae Siganus sp Rabbit fish
Barnes,2007
Agnew and Streptococcus P. Oncorhynchus mykiss oS uﬁ, LY J5
Barnes,2007 )
Rauela et al,2005

PObdko 50 (w395 95 ok sl (Solow (b L Jolgs —1-1)-F
Al g5 e streptococeus g Entrococeus , vagococeus , lactococcus (sla i 31 L STL Calides sl & ;

(Floyd, 2002) Lib o s 35S 55 53yl 55 Julo

39 & Ryl Jele Sl L o yege T J9ier
-Enterococcus faecalis (Austin and Austin ,1993)

-Enterococcus faecium (Austin and Austin ,1993)

Pasnike et al,2006

Sreptococcus agalactiae-

Sreptococcus dysgalactia— (Austin and Austin ,1993)

Streptococcus equi— (Austin and Austin ,1993)

Streptococcus equisimilis- (Austin and Austin ,1993)

Sreptococcus pyogenes— (Austin and Austin ,1993)

Streptococcus zooepider micus— (Austin and Austin ,1993)

Sreptococcusiniae—

(Austin and Austin ,1999)

Lactococcus pisciunm—

(Yanong and Floyd,2002)

seriolicida

Lactococcus garvieae= Enterococcus

(Austin and Austin ,1999)

Sreptococcus milleri—

(Austin and Austin ,1999)

Sreptococcus parauberis—

(Austin and Austin ,1999)

Sreptococcus difficilis—

(Austin and Austin ,1999)

Vagiciccus salmoninarum-

(Yanong and Floyd,2002)
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Abstract:

This study was conducted for the first time and the effects of probiotic bacteria isolated from the gut of Rainbow
trout (Oncorhynchus mykiss). In the first step, after the purification of the isolated bacteria, probiotic properties
in vitro was assessed with injection to healthy fish and challenge with three species of pathogenic bacteria in
culture media. The second phase of the bacteria isolated in 5 treatments (log 7, 8 and 9 of the lactic bacteria
(LAB), Vibrio sp and Pseudomonas sp) and a control treatment on growth and survival, hematological
parameters (RBC and WBC cells), immunology and physiology parameters tested during the 60 days of the
above parameters after 30 and 60 days and finally at the end, the final assessment was Streptococcosis resistance
in fish. The results showed that the isolated bacteria were able to enhance the growth parameters (weight, feed
conversion, feed fat, protein efficiency ratio and specific growth rate) and survival. The results showed that log 8
LAB was significant difference with other treatments and control. When using log 8 LAB and Vibrio, the MCV,
MCH and MCHC were decreased with no significant difference. The log 8 has the greatest effect on the amount
of liver enzyme (AST), IgM and complement component C3, and had significant difference with other
treatments. The challenge examination to Streptococcus iniae showed the highest survival in treatments with log
8 (96.66%), and Vibrio (93.33%) and then subjected to other treatments and control are also the least survival
(25.38%). The conclusion of that study is the first probiotic properties of bacteria isolated from trout to changes
in quality indicators are in particular the LAB bacteria and the second log 8 of LAB had significant positive of
changes development and safety, and the fish are resistanted against Streptococcosis.

Key words: LAB, Rainbow trout, Growth performances, Immune systems, Streptococcosis
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