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Figure 1: Comparison of antibody titers against
Lactococcus garviae in different treatments at
sampling stages. Data are presented based on mean *
SD. Different lowercase letters on the standard
deviation scale indicate a significant difference at the
level of 0.05 between treatments.
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Figure 2: Comparison of antibody titers against
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scale indicate a significant difference at the level of
0.05 between treatments.

2 sle)SS plale GaulinSTly 51w #e 55, 0
&ySL LDgp sacss clale L alflas job 4 LS
sl e 45,08 s TTEY 5 4nl s3T5
50 5l 40 dlan 9ol aw read SlAL A S aiul

el 00 00l ul“*’ Y JS“:

[ —+S.inine = Control —+L.garviae |

=]
=)

Rate of mortallty (%)

o B & 8 8

Days after challenge

b Gy 5l am YTU3E ble reand Ll woy ¥ S
Slawi) ./ wsTpSsl il 9 a9l weTsY 5SL
b ylo (Fmo wglias sudds LiS Hloges jo e (Vo= 2l

Gl J S g S
Figure 3: The percentage of trout cumulative
mortality after the challenge with Lactococcus garviae
and Streptococcus iniae. (Fish number = 20) The *
sign in the chart indicates a significant difference with
the control group



e OLS 505 WTUDE (oo B0y by (s

OLSana 5 (o S

03,5 & S O 25 Rl el A o 5 (e
Lol 00355 ]S

Sllb o)y ol p Sl 2L GRagh cnl o
b slaagn b AyF by 4 Ml e
S i) sS85 il 5 45,7 s TeITY lags ;S
Soy il 2l g (eSTy 5 Sl e a)
93 2 Ll ham anuSTy 058 o (grex Sl
4,0 s 5Y 5 4l e s
s olali a4 Cod a5 09 Yo 5 YEIV il s
Ol 6yl Fre Dglas g APVl a5 wall jlews o
g PMAN adllas (pl jo cdidle duoyo (P<-/-0) ol
9 gl e IY ade oS ey PYIAO
b 6y5 sime M a5 wel ey e/ s Sa5a 2o/
oLt adllae ol aizmed (PS4 0) cudls J S 09,5
35S SV 3555 5 el 58 (Sl oS ol
5 Bastardo .ol 00,5 ol oewlie cdible gl
W puSly &5 WS bylE (VoY) o Kes
s Y ade 1) (1A se0m) oYU jley cliblre
Ll il 05 o s Medgyten olipos il 5 45,88
sdlial (iuSly S syl 655 5 e sl
oSty poooly oldlas s e I s
el b calas jo cusl ool 5158 58 So¥lggige
ale 4285 Sl b ble gmnlinnSly w3k
Eldar et ) /2. Swilejb coge 4t/ us5s550 i/
9,5 sS55Iy ade TAYIY Sailejb «@l., 1997
ade JAYID Sailesl 55 9 (Romalde et al., 2004)
sas0,5 (Ravelo et al., 2006) 44,5 ws5asssy
Ble gmwlianSTly (V245) o, San 5 Akhlaghi el
Sy g 20l el ) et/ upS355 0l (655 L YIUSE
Aidgad (o158 1 7AVY (Saikesl sy ole )

S STy oS 55 (V44 #) oK 5 Vendrell
2l o (Ichtiovac-LQ) 44,5 usssseesy awas
T s a VI3 b il s S (e 1, VT3S
woged (real Sl 3550 (puSTy 5l g See Ve L) eS8
s BIY ol g b gmilinnSTy 5l 595 YR
dga> Swlejl g ools 2> vy Oliee & g, 5

a8 bl e mels 551, cale wytul aise
5HIY 5 el syt Jale 5o e 4558
VIJBE ol o olils 5 cogie obnl el 458
Ols S 4y alfgs puSly 5l colaiul oS

.Soltani et al., 2005)
o cdidle p algs STy paga S GBS (nl o
2S5 e 4 6 s sleiS S
9 49,0 pusTsY ale polaisl (5ol 115 5 (S
A ol i @bt b adlae b/ wsSaSal il
gl HgmmlinnSTy 5l am 59, Yo (90l Glime o it
Slojsy o iz o Ll el Cavsy 455 50 0 0
Mg Glie GeamlinnSTy 5l am 7o g FO ()l paiged
JAS 09,5 4 S plizmen Ll w2l falS sk
wlie (P<+/20) o9 o gme S| lils g YL
a5 Cawl 0ols lis govmie Oldlas jo Lol dsllas
A STy b oS Sy VI3 e (ysomlinmTy
Wl o ] g3t g g, eSS SY
HFE bl wdg Gk 5l Jhsesr el Bl
Eldar et al., 1997; Akhlaghi ) cusl suys 5 iomiw
5 Costa asJllas et al., 1996; Klesius et al., 2000
LS abe smmlinnSTy 45 sls (las (Y41 Y) o] 1Kon
Jocsinn il crse al up35p il iSk L
Lol 50,8 ygulienSTy 5 oy aae VY b ool o5
g Eldar .ol zals o)l cos b 3ol s
ole OpalinSTly a5 wisls olzs (133Y) ol Ken
P Ohey 4 d) wsSeSs il St b YIS
Sl ool ade sl a5 b e gl sl o
L V%) s 4 Jeong-Hwan oo 5
Paralichthys ) Jsu; ole SaaS jgawlionsTs
oS 355wl adle s ansS s xSL L (olivaceus
Gl S i Mg &5 WS B8 ]
e 00 ol gy 5l omy azim A _olazs|
Jsbo 428 STy 58 adllae ol 5o Vi ol ply
S wrge (e glapsl el as,e b S

! Exolucus



Ol 2l gale lae

‘53'0)453;&3
oBRisls cimgh Cdglee b Cole> L g opl
285 bl Slgal (ol pez duged

&b

Agnew, W. and Barnes, A.C., 2007.
Streptococcus iniae: An aquatic pathogen
of global veterinary significance and a
challenging
vaccination. Veterinary Mmicrobiology,

candidate for reliable

122(1), pp.1-15. DOI:
10.1016/j.vetmic.2007.03.002
Akhlaghi, M., Munday, B.L. and

Whittington, R.J., 1996. Comparison of
passive and active immunization of fish
against streptococcosis (enterococcosis).
Journal of Fish Diseases, 19(3): 251-258.
DOI: 10.1111/j.1365-2761.1996.th00132.x

Bastardo, A., Ravelo, C., Castro, N.,
Calheiros, J. and Romalde, J.L., 2012.
Effectiveness of bivalent vaccines against
Aeromonas hydrophila and Lactococcus
garvieae infections in rainbow trout
Oncorhynchus mykiss (Walbaum). Fish and
shellfish immunology, 32(5): 756-761. DOI:
10.1016/j.fsi.2012.01.028. Epub 2012 Feb
3.

Bercovier, H., Ghittino, C. and Eldar, A.,
1996. Immunization with bacterial antigens:
Infections with streptococci and related
organisms. In, Gudding R, Lillehaugh A,
Midtlyng PJ, Brown F (Eds): Fish
Vaccinology, (25):  153-160. DOI:
10.12681/jhvms.14965.

(VoY) oLee 5 Shelby .wsges o,155 1, /A¥
P ot BB Jhgen Sl el a5 Wages B)1F
de) s ) adde YIJB (ole (ol i glB
2ol Saislsisel G peizes S sy
5 Ak sl 6t e cdalln
b b 53k crmtl b blo 1o 0,5 usS5 305
oals ool Hlis petn selaisl ol Sl g5l
as w0, b,l55 Ll (Shelby et al., 2002) el
GASL Gl b Gl 5l ae (g il a4 ol

le (sroal it g5 5o o0k She (AES sarms LA
wler bew crl R0 50

S Sy 5 ooliil Loll 5y 353 455 e ligizs ,iS]
oo b 555 Gl o8 ool w05y b S S lsie
oSty @bl Sglis wld 5 el 485 O )90 555k
Wil Jole onl Jl o 392 Slidos b ol G )
6ol oSy b5 45 09 (nl Sus Gdod cnl )3 1 n;
Sads glwlos b oagzlee ;o 5505 o colaiwl 5,50
25 350 (5551 Al sl 30 5,5 bl s o
b i o 3l Il St el
asloes b 58 Gilize Ll 4o Jlaw olole 5l oad
Spe Jsflse pais I an ale el LGy
Glp aoy0 PA 5 #Y RPS x> 2 085 18 oolatul
celbie (b gzl 8L L Gl an ST
Sl Syge 5 Clbls e ol Jy e
O SL s o el Cgllae Sl usSsly 3]
Slgiome ) o (50b Wdgi 055 p 4 ymie wlfgs
YL STy Jds a4y el (Se a5 00,55 STy
@S 5o abl (6 5Sh g J5 (BT ol sae g bilie
&l o @l Glem ol ade aB g0 STy Sl eolazul
sl S plsie @ wlgioo YT 5 ole s
Sy90 Solew (nl 5l (SBL O)lus 1alS Sz )3 ade
a5k oeSly cnl GRSe Al ogl Kly ool
Gl gloair o LaSs clidw 5 ol
Syl eole culilage


https://doi.org/10.1016/j.vetmic.2007.03.002
https://doi.org/10.1111/j.1365-2761.1996.tb00132.x
http://dx.doi.org/10.12681/jhvms.14965

e OLS 505 WTUDE (oo B0y by (s

OLoSan 5 o S

Costa, G., Danz, H., Kataria, P. and
Bromage, E., 2012. A holistic view of the
dynamisms of teleost IgM: A case study of
Streptococcus iniae vaccinated rainbow
trout (Oncorhynchus mykiss).
Developmental and Comparative
Immunology, 36(2): 298-305. DOI:
10.1016/j.dci.2011.04.011

Eldar, A., Horovitcz, A. and Bercovier, H.,
1997. Development and efficacy of a
vaccine against  Streptococcus iniae
infection in farmed rainbow trout.
Veterinary Immunology and
Immunopathology,  56:175-183.  DOI:
10.1016/j.dci.2011.04.011

Hastein, T., Gudding, R., Evensen, O., 2005.
Bacterial vaccines for fish-an update of the
current situation worldwide. Developments
in bBiologicals, 121: 55-74.

Hedayati, A.A., 2018. Effects of 2-
phenoxyethanol (2-PE) anesthesia on some
haematological and biochemical indices of
silver carp (Hypophthalmichthys
molitrix). Iranian Journal of Fisheries
Sciences, 17(1): 1-10. DOl:
10.22092/1JFS.2018.115578

Jeong-Hwan, J., Kim, D.H., Park, S.H.,
Park, K., Lee, Y.D. and Heo, M.S., 2016.
Protective efficiency of an inactivated
vaccine against Streptococcus iniae in olive
flounder, Paralichthys olivaceus,. Archives
of Polish Fisheries, 24: 23-32. DOI:
10.1515/a0pf-2016-0003.

Klesius, P.H., Shoemaker, C.A. and Evans,
J.J., 2000. Efficacy of single and combined
Streptococcus  iniae  isolate  vaccine
administered by intraperitoneal and
intramuscular routes in tilapia

(Oreochromis  niloticus).  Aquaculture,
188(3): 237-246.

Ravelo, C., Magarifios, B., Herrero, M.C.,

Costa, L., Toranzo, A.E. and Romalde,
J.L., 2006. Use of adjuvanted vaccines to
lengthen the protection against

lactococcosis in rainbow trout
(Oncorhynchus  mykiss).  Aquaculture,
251(2): 153-158. DOl:

10.1016/j.aquaculture.2005.05.027

Romalde, J.L., Luzardo-Alvarez, A., Ravelo,

C., Toranzo, A.E. and Blanco-Méndez,
J., 2004. Oral immunization using alginate
microparticles as a useful strategy for
booster vaccination against fish
lactoccocosis. Aquaculture, 236(1): 119-
129. DOI:
10.1016/j.aquaculture.2004.02.028.

Shelby, R.A., Klesius, P.H., Shoemaker,

C.A. and Evans, J.J., 2002. Passive
immunization of tilapia, Oreochromis
niloticus (L.), with anti-Streptococcus iniae
whole sera. Journal of fFish dDiseases,
25(1): pp.1-6. DOI: 10.1046/j.1365-
2761.2002.00327.x

Soltani, M, Jamshidi, Sh. and Sharifpour, 1.,

2005. Streptococcosis  caused by
Streptococcus iniae in farmed rainbow trout
(O. mykiss) in Iran:  biophysical
characteristics and pathogensis. Bulletin of
European Association of Fish Pathologists.,
25: 95-107.

Vendrell, D., Balcazar, JL., Ruiz-Zarzuela,

I, Ignacio, d.B., Girones, O. and
Muzquiz, JL., 2006. Lactococcus garvieae
in fish: Review. Comparative Immunol
Microbiol Infectious Dis, 29:177-198.
DOI:10.1016/j.cimid.2006.06.003.


https://doi.org/10.1016/j.dci.2011.04.011
https://www.sciencedirect.com/science/journal/01652427
https://www.sciencedirect.com/science/journal/01652427
https://doi.org/10.1016/j.dci.2011.04.011
https://doi.org/10.1016/j.aquaculture.2005.05.027
https://doi.org/10.1046/j.1365-2761.2002.00327.x
https://doi.org/10.1046/j.1365-2761.2002.00327.x
https://doi.org/10.1016/j.cimid.2006.06.003

Iranian Scientific Fisheries Journal Vol. 28, No.1

Serum antibody response of rainbow trout, Oncorhynchus mykiss to two species of
pathogenic bacteria; Streptococcus iniae and Lactococcus garviae

Karami E.*"; Alishahi M.}; Ghorbanpor M.?; Tabandeh M.R.*; Mohamadiyan T.

“karami78@gmail.com

1-Department of Clinical sciences, Faculty of Veterinary Medicine, Shahid Chamran
University of Ahvaz, Ahvaz- Iran

2-Department of Pathobiology, Faculty of Veterinary, Shahid Chamran University of Ahvaz,
Ahvaz- Iran

3-Department of Basic Sciences, Faculty of Veterinary, Shahid Chamran University of
Ahvaz, Ahvaz- Iran

Abstract

One of the most important bacterial diseases in aquaculture is Streptococosis/loctococosis. Meanwhile
this disease has been known as a zoonosis disease, and then fish vaccination against this disease is
important. In this study the specific immunological responses of rainbow trout (Oncorhynchus mykiss)
to vaccination with bivalent lactococcal/streptococcal vaccine were investigated. Two hundred and
fourty rainbow trout fingerlings (30+1.7g) were randomly divided into two equal groups in triplicates.
Fish in vaccinated treatment intraperitonealy injected with 100 microliter vaccine on the first day and
booster vaccine were directed by immersion route on day 30" of study. The control group was injected
with sterile PBS, identical to vaccinated group. Blood samples were collected from vaccinated and
non-vaccinated groups at days 0, 14. 30, 45 and 60 of study and antibody titer were subsequently
performed. Sixty days after initial immunization all groups were challenged by lethal dose of
Streptococcus iniae and Lactococcus garviae, mortality rate was calculated and compared between the
groups. Survival rates of vaccinated fish after challenge with S. iniae and L. garviae were 62+7.22%
and 68+.8.67% respectively. The results demonstrated that specific plasma IgM antibody titer induced
by commercial vaccine were significantly higher compared to the level in the control group (p<0.05).
Our results demonstrated that not only these bivalent vaccines can effectively protect rainbow trout
against L. garvieae and S. iniae, but also can increase antibody titer in rainbow trout, then it could
offer an appropriate strategy to prevent these infections in rainbow trout farms in Iran.
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