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Abstract

Recently use of some nutritive additive such as plant
extracts increased in aquaculture. Hydroalcoholic
extract of Plantago ovata (POE) supplemented to fish
food at four different levels (0, 0.1, 0.5 and 1 percent)
and some growth parameters, Hepatosomatic index and
Spleen of Oncorhynchus mykiss were investigated.
This herb has antibacterial properties. 360 juvenile
Oncorhynchus mykiss (30+5.23) randomly divided in
twelve groups (four treatments and three replicates).
All groups fed with experimental diet for 60 days.
Bioassay conducted one and sixty days after applying
treatment, and growth parameters were investigated.
Finally Liver and Spleen of fishes weighed and results
compared between treatments. Results showed that
almost all growth parameters were increased in groups
fed with 0.5 and 1 percent supplemented food with
POE compare to the control group (P<0.05).
Hepatosomatic index and spleen increased in the
treatments that fed with POE, but this increasing is not
significant (P>0.05). It can be concluded that POE can
stimulate growth of rainbow trout and it has not
negative effective on the Liver of juveniles even it has
some good effects on the efficiency of spleen.

Key words: Oncorhynchus mykiss, Plantago ovata,
growth parameters, Hepatosomatic index, Spleen.

375 (5P ol Cunnj (Mg _ (ools dloxo
(31-41) 1393 ko cpiian ol op)las 0yloud pod Jlo

0 yawl oS A9 0w ojlas W6
by b sl sl p (Plantago ovata)
GYT U5 Obdls o Jlowb § 5"
(Oncorhynchus mykiss) oles™ -

(M3 ﬁg,.«ﬂ ol ?@L@Jg s # sz RPERVESN
Cor B ad e [ Slher iy el a8 Oler
Litans gue
3 pshe dols Ol T oKils as ) bl (g gmetill
A zils K pals 08 iils ke tn goae =2 Ol ot Sliiss
Oy ol&ils wi )l ol S (g eiils =3 lsal Ol e Agd
sl o2l Ll i )IS (g gzl =4
(927128 . ys &b 92 11150 s '@)U)

ouuS>

"

2 ()l 5 ol sy slo S e) (o938l olge ) ool |51
Sl oz 4 Slye (al Gl @ az g Lol Bl (1B 00 s3]
oLF o jlae 136 b ot o1 lge onl 5l (S cmlial Sl 515 SlaE
5 el Sopmu DIl slls a5 ((Plantago ovata) o il o)l
o b g 08 s, ]y wsl e ons oLl Sl SL ws copols
oS oy ( ONcorhynchus mykiss) LS (%5, Y1 J53 olals
2 e Sz 4 o5 30 £5.23 lagte (55 b (alo azn askas 360
@3 L lojless 5005 s ((oole ankid 30 1S5 10) IS5
4 o5kl ojlas aop0 1505 001 (Jy5) b slo wops 55>
(60 35,0095 slel 9 0,90 Shal 1> (5 ogm A 35 39,00 e
wlo ol 5 oad 59 (alo yo Jlxb 5 05 093 (slel o ab plox]
Ay sl gise ols ()Lis s 100 5 duslie bo)led G Jlxb 5 05
oyl ojlas doy0 15 05 gol> slae b osds wdss slajlas o
(P<0.05)cuul aidl sy s)lo (ime ok JyS jled 4 o
@ o ke (gl g b ond 4355 ey o b 5 0S5 asls
ol 0395 (5,5 (cme 2l ol Jg ol axals alial JpuS e
1 5 il oS e 45 285 A 5 e S sker (P>0.05)
oleS 055y YT 38 oale e Jb (IS 5 03, S (e
Y REIR TN PRPEIVC SV FORCH | IFCN LRI
oS oAl iy eyl (oleS (S5, YT lgaals olels
Jixb

E-mail: mohammadimjm@gmail.com (guaese 8ga oo : Jghumo i g5 *

(61555 163! sy Gseis . M 05,8 = Ol 5 it 5 pshe oty oDl ST o313 o353 oy dn =l Sl sk = 51l 1 S

09171247217: -



1393 e o (ol ep)lez o3l g Jlo (255 (5y95ls (sl G ) ooy - ole ale

b gy 2ol Gl Sy oS bl g
Coghl 9 S5 dbox jl dde ol 5l (ans
Lol 5l oolinl cde Cpod 4 diwd  os) i
2 9 sl ey S s Lo gy E)lje 5
( Ghasmi, 2010)3,5 o Mg Lial33l asess
JSBIMlS cmnl (gl ol )y G lgie 4 03
Feblb opl 8l (oo (B9 0 lagSes 5 Glale
cle Jhlojl o g (ol (o Olills og0
Shre ool amd oo Gl ()l gl ST g 38
Bureau et al., )s,l> olgld oxi 4 5l ob joun
and 9> b g jlweh culews (2000
9 29 OBLS (o 4 (R BB S5O 4 3
el el ady Gy S e b glep
o Hls il eolaiw! & aay o olis Sk
4l lew Jolos comgli (I Ly 4
Chpby p3l sl o (sgias lag)h
s 4 .( Ghasmi, 2010) el asly ¢ puSads
5 oS 6y Y U ale hjan ol
by g olel og 2ol OBLS (B ke Sl
ol olale ol s 5 Sofolnid Coandy
Dugenci et al., )i plosl Liwly cypon > uios
Alishahi et ;Alishahi et al., 2010 ;2003
0als 5l end pbul wllks b (al., 2011
il lr slyesh glye 4 Jdb g uS

; Tavares-Dias et al., 2000a,b)c..l
&l ISl a0 las (Jefferson et al., 2012

caols gl ( Plantago ovata) o;,awl LS

32

donde .1
Oncorhynchus ) S 55, YT J35 ol
33 ccwlio (6,85l cublB o340 Lls L ( mykiss
Oi' cunlio Ja.:‘).w shly & CP g s g,:] ).51
Nafisi Bahabadi, )3 o cél wul 4365
olojle buwgi oas pisie bl wluly (2007
bl glale T Gog 5 olnl (Gl Slsls
Adeli and Baghaei, )il o sk v 44,
45 Sy Jlsm 65 ol g ol (2013
JoSo dlox 5108l (o0 grkae plnl > o2Lal
o ool ylale doxy 5 g, (glié 3 &5 ol
Bl g (el g 23y &5 oe) 09381 Slga 33,5
w s Sgw 515 eolatul Lol s ln Kgw
(oludl j3 Cuoglie dbul [ b Gl Slblbe (bl
u_la.pm Cond Ql).la_& 9 OL.J] 5 u—.’.l} Comwlw>
13 995 oo 4wy el ( Serrano, 2005) I
B 9 Gogle iSole dge I eslatel joge
Austin et al., )»,5 o AST g 5)lhw yuin
(g b 4 e plals (1995
0P Gl 9 Lered 3 S Al g Cllas
Sy Clguio « Siitiw 9 (5)pl> dlge 4 o
3390 ik Sygn S pBldmd 3 oS Cun
Motamedi et al.,, ) cuwl 43,5 |15 il
Jelge 51 plo Jolge 529 3l > (2010
USito ol U elyr 48l o W55 orimy ialS

2SS o oolatw] sl i (sloS e 3l 09 el



33 oo 2 (Plantago ovata) o} il olS IS)lgy ks o,lae 16 55 g (heso

ML (o0 g 9 Jgpl b ilitie sbajl
Selgid dl e 0jpdul &l (19) (pinen
Sujata et al., <Tabrizi et al., 2001) ¢l
(2011
L gy 9 3g0.2
SrSeas g, 1.2

JSU 4ol 9 4l cons bl ol claails Lo
el 12 Sae 4 (S oo 4 Sitis 03k y59)
Lolseo ,b aw (gjgy o3l 5,8 duoyd 700 ISUI 5
o) B bslse Mol b 0 035 v JSUI 5 olS
a5 plol 423 45 lod 3 g s)lo o 090 S
L 5 Blo  blo JEIS dliwsy 4 JSUI 5 olS Lglse
Bl 253 50 (sled ) )5l0l5l (5,bg, oSz
3)90 gy M © x5 ojlas S Lalpd 5 9018
DsssS gy by ouae gl Cap odlis
( Fluke, 2001)cusl 039;

i€ g 2o angs .2.2
Mp gl g Cliios Sye > GdoS ol
A pll gl oiplas gd (P Jlale
s e 5555, YT U35 ole askes 360 sl
N5 30£0.23 135 5Sike L 5 s 0l jlas |
Gaan G @ g Glup egad as)ie S
ool srbe daed (ldp ploale Sl 555
S5 12 py dslas yob 4 ale i ools U]
4855 3 51l O Ol by b s 2d 200 oS 8
o il e g B 1222 (o> 4

Rifat et al, ) a3 cob LSt wo
Sharifi et al., :Anjana et al., 2009 22006
2 el S 4 by slo (Shy 5 (2010
Rezaeipoor et al., ) cul p,S5g5 bl
SSgyan o)las 15U sadss ol 55 14 (2000
oo @ Jodbo 5 A8 d) g5y o)yl ol

285 B sy 390 GS 5655y YT 58
obls 5l S (Plantago ovata) o;yawl ol
cwl Plantaginaceae olgls 4 slio o9
Plantago ovata  Plantago psyllium _..>
ojyaml lgie cod lpl g0 a8 Al e
g Caiwo jd dbj Gpas (gl)bd 5 Kb o odiles
;1 .( Omidbagi, 1996)cwsl aileygls (slayguiS
@ Iy o st b )3 0 jaul olS wre Bjlae
N e lis e 0)91 uua\f > odlawl
Lo o> dgue )3 (mdge Lygo 4 g Cusgome
» oS cpl ( Sharifi et al., 2010)3g05 oLl
SYMS 5 Cldl lop (yed JoypudS ials
Audo ¢ i )leS olSiwy M Gl U (golya0
B 20 fliee 4 5Mewge s> oLS ol il Lol
= G5 YE=5 Gl (o lish 570 ads jdg)am
sl ab s cle o ] KgyeSYE
> O g Cull 29y B (uBgn > o) hul

omsST Al d (339505 5l JSCize ol 89, L



1393 Jloe ptin gl epylaz )lod pgd Sl (275 ()l (oolid G ingy - sale alovo 34

2 3l ggeme 13 90 LS5 o ) Balai g0
Soe 5 o9 bog e ol dueld Loy
5 &S Ll > ( Mehrabi, 2000) su boees
ed) Jiowd oily by e plabe Jbxb
25 sl Jsep b g oas (9 (p,5 0.001
Tavares-Dias et al., Juz8,5 )18 Sbj,l 550

Jefferson ; Sima et al., 2008; 2000 a, b
(etal., 2012

Jseys 3l oolizl b 2(FCR) Ll s oy
Bagenal, ) si awloe 0y93 IS (sly ¢y
(1989

FCR= (p5) oa 03,5 51 /(p5) o2 39 oI5l

1) diljgy 1d) ol :6(SGR)°3‘%9 Ay g
dwle 125 Jgo 8 bawgs &5 WS (o ()l b0
(Bagenal, 1989).s
SGR=100(Ln W2 — Ln W1) /;5, & 555 09
Lnwl = aJgl 59 w8
LnW2 = ks 055 pie)
03} s 5 (PER) kg 035l s
Jyess b o 3L ) HFER) i
Tacon and ) 15,5 duwle 5 sl
(Akiyama., 1997
PER = (p,5)c: 039 ol /(p.5) o pae
FER = (p.5) 0 039 oml33l ] (p5)ord 03,5 (slic

° Feed Conversation Ratio
! Specific Growth Ratio
" Protein Efficiency Ratio
" Food Efficiency Ratio

@ g B odd JLE el dae 30 1, e ) ,SS

Wz <8, jlead gyl FFT (g)bw (glis
Db 5l aBilejl bl b b sas 4is
&S A plosl dale ¢ 0)90 S b suiod oyl
150501 {sals) ow gols Slygs b ajlos
O yguay 118 dipd 00 4085 0 0l 0)las 1oy
ISy 0)las (129381 L g (Suim jolas 5 056
ey ai0)5 €8 0 )d ol A 6 il olS &l
9 0)9d sl s dln.mln S o b (0 o3Le]

4 o 25 g plxl (B0 595)0590 sle!
H(HS s pasls™ (3 o35/ o o) X100
HSSI)Job asls= Josb 539 ¢yt o39) ¥100

18 4 Jlrb (359 o™ (b (5 05 559) X100

) 2990 8y (Sl )9S 18 3.2
o ogs Gl (BWI) 5 Sl oy
2 dsloes (OBWI) o3 &y900 & b jlas 5
5 (p5) Al i Lamugio BWI Jgo bl 1o &5
Hung et ) cul (p.5) 2leé 039 Lausgio BWE
(al., 2008
%BWI = (BWF-BWi)/BWix100
25 Jgo ) oolizal b H(CF)cnsy 558
oole JS Jgb L Jge 8 cnl )3 b apuslocs
p)5 > o 59 W g oo (il o
(Bagenal, 1989) ..
CF =W/ L% %100

'Hepato somatic index
“Spleen somatic index
j‘Body Weight Increase
" Condition factor



35

2 Ay slayes awlie 4 by @b
oas o0yl 1 ojlas Jgdo ) cilises (slalog
plod Cusl asule Jodo )0 &5 jghailen .l
23S ol 2 e D9 M) sl s
4 s 0l oyl b odd 435 clajlay
Sl

asly s

G me i3l

. w(Plantago ovata) s;,awl olS ISUlg,nn o)l 150 Ko § (sdomxe

&bl g, 4.2

N ey 5l G @l )l U ey
& dmlio (gly 03,5 odlinwl 16 il ,9 SPSS
09 e 38 blewd (3 b 50ke
s ST oy e oS o sl
1 Sl LS5 s 9 ANOVA ab LS,
o ools ads”.ai odlazwl 0.05 o)y xe law
3)5 GBI sleme Bl (1:Ske &) 5
=3

Gy 5039 slhae Blolt :Sile slie  SleMbl) Cilin (gylers )3 o2 2090 18y sl pa3ls =L o jled Sy
(o 0.05 paws y3 jl> gize oglis o lis plion yut

b 01 o 105 s L o s "” .
)
12798 + 659 144,69 +20.24 ©° 16428 +1229% 18338 +1289° BWI
137+004°¢ 148 +013° 161 007 ® 173+007° SGR
189 +014°¢ 172023 15+01% 129 +011° FCR
133+003° 137 004 % 14 +005% 15+011° CF
053 +003° 0.58 +0.08 0.66 + 004 ® 0.77£006° FER
132 +009° 146 +021 166 +011 % 194 +017° PER

Loody)S wlds slajled oo )b (e NS

5 Joxb (adls (suS jadls 4 byype mls

odalie S Hld 4 Cuws ojlac 903 92 o)l Jgda o A8 4 Jlxb 159 s
Sy s el bl ks Jdb g 08 s
iliseo gl jlass ) Jlxb 5 08 59 (SSke =2 olad Jgi>
Sl %01 s %05 Lo %1 o
061 +£0.17 063+£0.13 0.62 +0.09 0.75 +0.18 (p)3) &5 Ciso
0.14 £0.02 013 +£0.03 014 +£04 0.15 +0.02 (p)3) b 59




1393 e piin (gl op)laz o)l 9> Jlo (275 (653l (ol Comij gy - sole dlono 36

03)S 4385 (slajlo ded ) Lo )i 45 Ad aalis
e M| g cuily )8 pdaw G jo ojlas b
(P>0.05) w5 sdnlie bajlagi oy 5y

030
a
a |
s Aad %ol

c.O.L?u dLb)Lo.:S ).) (SSI)J[?!JO Q”Ld _2 o)la.‘;": )])9@3

025

a I
'tm

Sod%ld a1

=
B
2

(SShJlab asly

=
-4

=
=
=

o2l g a8 etld gl Guide @S
D)La.c .L.O)J 1 Lj DJ; 4):3:)“ )LQ:&S ).) Jl?do

12
a
a = I a

1 1 1 1
— l— — : —— 08
04
04
02
T T T 0

s Sai %) Sai%e/d Sai%el

c.O.L?u dLb)Lo.:S ).) (HSI)‘_;AJS L)»L" _1 D)Lo.«s )b}oj

a5.00

a a a 7
25.00 ]
[ 2000 9
3
, 1500 3’
(S— S— A 1 10400 ‘;
500
{000

-ty % /)

Sod e/ a0

c.d»?udl.b)l.o.:s ).)JugﬂJL?do U)5 k.»wu)‘3 D)Lo.w )])90.:

ori alo o5y Ll Gho eld s
L cuyps lde (Bagenal, 1989)c..l
M cols SThgd b owds adss Hlos o olie
e Sl JalS 09)S 4y s 0yl 0)las
ool Cowd 4 gl (P<0.05)cwwl azsly )b
Dl Sloan die) cpl  alie olidss L
JLn el 5 08y slayeSB 35 I SL5)15S
P b lite b el b Sy g
{Alishahi et al., 2010) ,lgzale ;5.5 \Lale

Sy 4
plod Loy o ol (Ui ol mls ()
ojlas b Cod wyp djge ASy sla)giSs
Lo )d g My £ 4y yskar i8S 1)8 0yl
556 g oBan o)l Cawd iy LRI
boosd i e » (Bl cupd)cunsy
4 Cod (6313 (gne (38l 0]yl (59l ST)o5
L cups (P<0.05)cul ausly sals oy

e ) ke 4 oS dmd e ol i

(HShgas asli



37 « »(Plantago ovata) s; .l ol ISUls,n s)las 3l 1o Kan 5 shosxe

ol el |y Ay (glaygS b xe ]38l
(P<0.05) !
&S Miwd s sl plul b 5 08
90 oyl L L 1y 0 5 cew dlge <l ySU
B (Bl (ool s g (Sloy g5 5> el
Jxb ( Akhlaghi et al., 2012).)>  ope
S olale > sl s o5 g
» plul ol by (Roberts, 2001)cl
Bl (ol s il Slygul lale

My ol U8 oyl Gl oad S peke
Montero et ) cwl il Sl 5 b Cawead
L 5 »% ( Kurtovic et al., 2008 ;al., 1999
o dgo 3l iU Wi go plul Cpl 3 S5 ,5
Gogal et )il ale cuwj lsxe 13 34530
(Garcia-Abiado et al., 2004 ;al., 1999
» il dlge @l gl die; 0 (ol wladss
sl bzl 3 o bl %o 5 Jxb 1S (55
(1992) il Sen g Qureshi Jlo lgie 4 onid
hoeS (Ble S5 2 ) o obewdon Ol
Ul'” (1978) ul)l.io.m 9 Garin 4..\5.))5 WX
Jobo 3 (ppdewgen g mslSgen geodi 2i2)S
«s ( Dicentrarchus labrax) _wb v »b
3 39390 cpdew 38 g b oauY (oyme p
O S8l Bayimle 5 b il 3 b
Bl 8 Job > Jshe Clps 5 oS

@ bgye yid anll & a0> (0 &) oyl CoS

Peddie ) jleS 0S5y Y1 U3 5 (Jgore 505
S e Suys &S 3y 342 (et al., 2002
SIS e sl L5 pl 1) a3y 5 el
AP Ls"“”l s «5):>u b 4l .,\3‘3903
oDl ddste jsl 4 ole d) gla g
) ySULPS® 5 56l by Mo sl 03,5
5 Jomeld {Selvaraj et al., 2005
5 (Gopalakannan and Arul, 2006) ;4S8
» o9Mle (Gioacchini et al., 2008) L3 )|
L (ple 608 slaygSh g < oal S0
sl Cunds dauy Vel 5 .l okl sl s
sobay Blg5 o 51 ol (RAQ, 1996) cusl yige
Blo Sofsle b Candg dgu0 danly eaitens
o w2 9 Ml el Syzme ole il Lo,
ASy gy (B Mol Cuow 4y (g5l Colia
Ly Seps b (Sakai, 1999)s45 ale
o s ol 0590 dlge 4 g o |y oS oyl
s e e j angy edlinul el oS
03,5 S |y GliE Oy g osd plale L
ol ojlas sniad LSS dlge > Yleis! Ll
270 &S )b dgmg (gudy S e dlge olS

° Lipopoly saccharide



1393 Jloe ptin gl epylaz )lod pgd Sl (275 ()l (oolid G ingy - sale alovo 38

5 Falahatkar zols b «guls ol (oo cools
oy 4 C ol 29381 (2007) o)lSen
4 (2011) o, Ken 4 Peik Mousavi 5 lie
S e o3lo g 4 oigaie (3958 128 ol
w608 padld 69y 2 680 LIS 0y 4
2 G 3 )b Sl 3l b JS
(2012) 5o 5 Mohammadi Lwl, pon
2 0jyawl oS (JSlg)den o)las oS WS oy
6 508 SWlelS @ bgye 55 sbaygsl
» Cute 86 d) doke 4 dog b o)h ke
o)lac &5 3,8 Glo Oy (oo W (S95 sb ,551
olale a3 Jdo oL st Sl o5 jaul

& ‘ ..:.b

3485 ol oy plosl 2 85 Jlpje o5
o Sl 5l Jam 1) Y (e
235

&b .6

Adeli. A and Baghaei.F. 2013. Production
and Supply of Rainbow Trout in Iran and
the World. World Journal of Fish and
Marine Sciences 5 (3): 335-341.

Akhlaghi, M. Siavosh Haghighi, Z.M.
Mansouri, H. 2012. Immunocytochemical
study on liver, spleen and intestine of
Oncorhynchus mykiss immunized with
Vibrio anguillarum lipopolysaccharide.
Journal. Veterinary. Reserch. No 67, 2:191-
197. (in Persian)

wedmeyer and Gray, Jasl o cpoje <>
Ceodes i)l sy Jimb 5 45 sl (1990
o & s ol 43,5 )15 edlatul 3,50 ok
Cuwl See 5 cuwl linfomielopoietic b plul
S Sl Ak 5 30,5 SIS W55 S0
5 i odlatwl g ylale codl ¢ o] o
Tavares-Dias et )53,5 ¢l 0,53 by (65,
» ( Jefferson et al., 2012; al., 2000a,b
Oig ol g Jlodo g A8 pluil g3 BuiS ol
oadll 3j9e ,d &5 WS 8 dwolie 35
013 2ol s 3 ylade oyt (HSH) g8
e S O IV B P
ol oy ol Wy e a5 (P>0.05) el
30 0yl 0 lac oud oolatul slado )y & AL
2 S 8 g 28 e Cuold BdoS
wx Jodb g ST G0 (B9 9 Gis S
Cond (g8 Hluwod pizrod  Cuwl 4Ll Ll
Ol ciliee slajless (o 3 A8 4 Jlobo
Wl,\;)wl AS oy ooylas U pae odia

Alishahi, M., M. M. Ranjbar, M.
Ghorbanpour , R. Peyghan, M. Mesbah, M.
Razi jalali. 2010. Effects of dietary Aloe
vera on specific and nonspecific immunity
of Common carp (Cyprinus carpio). Journal
of Veterinary Research 4(3):85-91.

Alishahi, M., Soltani, M., Mesbah, M.,
Esmaeilli Rad, A. 2011. Effects of dietary
Silypum marianum extract on immune
parameters of the common carp (Cyprinus
carpio). J. Vet. Res. 66, 3: 255-263.



39 .. »(Plantago ovata) s;,a.l ol Sy )au oylas yib o), Ken g (oo

Anjana S, Rani V, Padmini R. 2009.
Antibacterial activity of some medicinal
plants used by tribals against uti causing
pathogens. World Applied Sciences Journal
; 7(3): 332-9.

Austin, B., Stuckey, L.F., Robertson,
P.AW., Effendi, I., and Griffith, D.R.W.,
1995. A probiotic strain of Vibrio
alginolyticus effective in reducing diseases
caused by Aeromonas salminicida, Vibrio
anguillarum and Vibrio ordalii. Journal of
Fish Diseases. 18: 93-96.

Bagenal, T., 1978. Methods for assessmet
of fish production in fresh waters.
Blackwall scientific pub. Oxf. London.
365p.

Dugenci, S.K., Arda, N., Cand and A. 2003.
Some medicinal plants as immuno
stimulants ~ for ~ fish.  Journal  of
Ethnopharamacology., 88: 99-106.
Falahatkar, B. Soltani, M. Abtahi, B.
Kalbassi, M. R. Pourkazemi, M. Kasemi,
M. 2007. Effects of vitamin C on some
growth parameters, survival and
hepatosomatic index in juvenile cultured
beluga, Huso huso. Pajouhesh & Sazandegi
No 72 pp: 98-103. ( in Persian)

Fluke, H. 2001. Medicinal Plants.
Translated by Tavakoli Saberi M.R. and
Sedaghat M. R.Tehran- Iran. Ruzbihan
Publishing. 54P. ('in Persian)

Garcia-Abiado, M. A., Mbahinzireki, G.,
Rinchard, J., Lee, K. J., and K. Dabrowski
(2004). Efect of diets containing gos-sypol
on blood parameters and spleen structure in
tilapia, Oreochromis sp., reared in a
recirculating system. J. Fish Dis. 27, 359-
368.

Garin, D., Rombaut, A. and Freminet, A.,
1987. Determination of glucose turnover in
sea bass Dicentrarchus labrax.
Comparative aspects of glucose utilization.
Comp. Biochem. Physiol. 87B, 981-988.

Ghasmi pirbaloti, E. 2010. Medicinal and
Aromatic Plants(ldentification and their
effects).  Islamic ~ Azad  University
Publishing. 500P. ( in Persian)

Gioacchini, G., Smith. P., Carnevali. O.
(2008). Effects of Ergosan on the
expression of cytokine genes in the liver of
juvenile rainbow trout (Oncorhynchus
mykiss) exposed to enteric red mouth
vaccine. Vet. Immunol. Immunopath. 123,
215-222.

Gogal, R. M., Smith, B. J., Robertson, J. L.,
Smith, S. A. (1999). Tilapia (Oreochromis
niloticus) dosed with azathioprine display
immune efects similar to those seen in
mammals, including apoptosis.  Vet.
Immunol. Im-munopathol. 68, 209-227.

Gopalakannan, A. and Arul,V. (2006)
Immunomodulatory effects of dietary
intake of chitin, chitosan and levamisole on
the immune system of Cyprinus carpio and
control of Aeromonas hydrophila infection
in ponds. Aquaculture 255, 179-187.
Huang, S. S. Y., Fu, C. H. L., Higgs, D. A.,
Balfry, S. K., Schulte, P. M., and Brauner,
C. J., 2008. Effects of dietary canola oil
level on growth performance, fatty acid
composition and ionoregulatory
development of spring Chinook salmon par,
Oncorhynchus tshawytscha. Adquaculture,
274: 109-117.

Jefferson, R. G. L. Marcio, Q. C. S,
Cleusa, S. O. A. Sanny, M. S. A,, Gabriela,
M.V..2012. parasitological evaluation and
body indices of osteoglossum bicirrhosum
(vandelli, 1829) traded in a fair of manaus,



1393 Jlae cpisin (ol ep)laz 0)lod cpgd Jlo ()55 ()9l (owlid Cannj (imgy ~sode dlome

amazonas, brazil. Journal of Fisheries
Sciences.com. 6(3): 263-270.

Kurtovic, B., Teskerezi, E., and Z.
Teskere|zi} (2008). Histologi-cal
comparison of spleen and kidney tissue
from farmed and wild European sea bass
(Dicentrarchus labrax L.). Acta Adriat.
49(2), 147-154.

Mehrabi, Y. 2000. study of anaesthetic
effects of clove powdered (Syzygium
aromaticum) on the Oncorhynchus mykiss.
Journal (Pajouhesh & Sazandegi) No 40,
41, 42.p: 160-162. ('in Persian)

Mohammadi, M.J., Alishahi, M., Aramoon,
A., Jehantigh, R., 2012. Studies on
alcoholic extract of plantago ovata on some
hematological parameters of Oncorhynchus
mykiss. First international conference on
larviculture and international workshop on
replacement of fish meal/ oil with plant
sources in Karaj- IRAN. Paper 753-754.

Montero, D., Blazer, V. S., Socorro, J.,
Izquierdo, M. S., and L. Tort (1999).
Dietary and culture infuences on
macrophage ag- gregate parameters in
gilthead  seabream  (Sparus aurata)
juveniles. Aquaculture. 179, 523-534.

Motamedi H., Darabpour E,Gholipour M.,
Seyyednejd SM.. antibacterial effect of
ethanolic  andmethanolic  extracts  of
plantago ovata and oliveriadecumbens
endemic in iran against somepathogenic
bacteria. International ~ Journal of
Pharmacology 2010;6(2):117-22.

Nafisi Bahabadi, M. 2007. Guide
reproduction and breeding of
Oncorhynchus mykiss. Uni Hormozgan-
Publishing. 282P. ( in Persian)

40

Omidbagi, R. 1996. Approach to the
production and processing of medicinal
plants. Fekr rooz Publishing. 283 P. ( in
Persian)

Peddie, S., Zou, J., Secombes, C.J., 2002.
Immunostimulation in the rainbow Trout
(Oncorhynchus myKkiss) following
intraperitoneal administration of
Ergosan. Vet. Immunol.Immunopathol.
86,101-113.

Peik Mousavi, M. Bahmani, M. Savari, A.
Mohseni, M. Haghi, N. 2011. Consider of
different levels of methionine amino acid
on growth indices and whole body
composition of Juveniles Huso huso
(Bluga). Veterinary Journal (Pajouhesh &
Sazandegi) No 89 pp: 12-19. (\in Persian)

Rezaeipoor R., Saeidnia S., Kamali nejad.,
M ., (2000) The effect of Plantago ovata on
humoral immune responses in experimental
animals. Journal of Ethnopharmacology,
Volume 72, Issues 1-2, 1 September 2000,
Pages 283-286.

Rifat UZ-Zaman ,Akhtar MS, Khan MS.
2006. In vitro antibacterial screening of
Anethum graveolens L Fruit Cichorium
intybus L leaf . Plantago ovata L. Seed
husk and Polygonum viviparum L . Root
extracts against Helicobacter pylori . Int J
Pharmacol; 2: 674-77.

Roberts, R. (2001). Fish pathology, 3rd
Edition, (Ed. W. B. Saun- ders), 1-492.
Churchill Livingstone, USA.

Sakai, M. (1998). Current research status of
fish  immunostimulants.  Aquaculture;
172:63-92.

Selvaraj. V., Sampath. K. , Sekar. V, (2005)
Administration of yeast glucan enhances
survival and some non-specific and specific



41 . »(Plantago ovata) s} sl olS ISlsyam ojlas 536 1)Kok 5 (s>

immune parameters in carp (Cyprinus
carpio)  infected with  Aeromonas
hydrophila. Fish & Shellfish
Immunology19 293e306.

Serrano, P.H., 2005. Responsible use of
antibiotics in aquaculture. FAO Fisheries
Technical Paper. 469, 97.

Sharifi, A. Naghmachi M. Jahedi, S.
Khosravani, SAM. (2010). A Study on
Antimicrobial Effects of Plantago Psyllium.
Journal Armaghan Danesh. No 2 p:191-
199. ('in Persian)

Sima H. Gavin W. G. Timothy J. W. Jeffrey
T. S. Gregory D. W. 2008. Spleen Size
Predicts Resistance of Rainbow Trout to
Flavobacterium psychrophilum Challenge.
Journal of Immunology. vol. 180 no. 6
4156-4165.

Sujata S., Rashmi S., Neeraj K., and
Rajnish  K.,(2011) Wound healing
activity of ethanolic extract of Plantago
Ovata (Ispaghula) seeds. Journal of
Applied Pharmaceutical Science 01
(07); 2011: 108-111.

Tabrizi L. Nassiri Mahallati M.
Koocheki A. 2001. Investigations on the
cardinal temperatures for rmination of
Plantago ovata and Plantago psyllium.
Iranian  Journal of Field Crops
Research. Volume 2. 2:73-78. ( in
Persian)

Tacon, A. G. J., D. M. Akiyama., 1997.
Feed ingerdientes. In: Crustacean
Nutrition: Advances in Word
Aquaculture. vol 6, pp. 411-417.

Tavares-Dias, M., Martins, M.L.,
Moraes, F.R., (2000b). Relacao

hepatosomatica and espleenosomatica
empeixes teleosteos decultivo intensive,
Revista Brasileira de Zoolo-gia, 17:
273-281.

wedmeyer and Gray A. 1990.
Accumulation of heavy metals in
sewage Grown fishes. Elsevier science.
Limited. Printed in Great Britain 10-12.



