[ Downloaded from isfj.ir on 2025-12-26 ]

[ DOR: 20.1001.1.10261354.1391.21.4.15.3 ]

[ DOI: 10.22092/1SFJ.2017.110083 ]

cudled ol o o (Zataria multifiora) gy s oo g7 uilw! p30 axdline
SlS (%) SYTI B (Blo (95 m 39 340 9 JoSo Jols i
(Onchorhynchus mykiss)

D185 453 dal aaes ¢ Vte (s ale "V Sllabis (g4
msoltani@ut.ac.ir
VEV00-TE0Y: iy guien Gl 3 (Ol o3 8188l ¢ (St el iy (LT (sl (solans 5 ublage 05,5 -
VE0V0-VVO: ey 3 sien )5 (05 SlEaT 5 asle aal ool o131 slils w8 5 < Y
VEVOO-VTIN: iy guies Gl S (Sah asle lREST diin o LT sla solan 5 endilage Gids Y
WA LT i el WYWAY ol ye smdly 5o el
oNS>

L4 K4

O w33 5 JoSe Jule pien (55, (Zataria multiflora Bioss.) 5l .3 sl bl i) S )
o S5 S NN e 55 (lame Sl i) 0 5ke | (Oncorhynchus mykiss) oS’ o5, ¥TJ55 ol
e w132 0 S S 3 ol s ot T ol e B 5 Yo e Glacie Uy (ST0s i) w0 olale 235 18
s Alternative Complement Activity (CH50%) 1Sw Jole osly jas 5 45,5 13 adis 3,50 Iz 55, )
0555 S e s 4y 38 13 Gt 3 5e pild 3o cn AT 5l o 50 Y8 500 A N T o sl
3 Jsl sl s JaSe Jolo Sl o8 ol oLt el s w3 8 b s pliE s 4 pelal 53558 0o 5o wele
o85S o el3l a5l sl Guilid 2 s Fe 5 ¥ Ve Glelile bans wdis by S Lo gl e se i
,,\AL& °JJ—fJHk5J‘>J'“}Nf"G"JC~“"‘:.'}“J‘l:’. 6[.&)"5_)_): Ll Cﬁu‘&;&‘b_)‘bwm&‘ﬁl sols a,fmwl»
olas iz lasle 5o 5 B3, Lo e wasd Clad ol 4 Ly @L"J A eus ls gae Sl e sl S
Wl 3 gz w055 L sLls sme s bl sl &S sl

2lo (ol i oS 15y YT B (e csilimd gl il 8 oS S

J s saiows i


http://dx.doi.org/10.22092/ISFJ.2017.110083
https://dor.isc.ac/dor/20.1001.1.10261354.1391.21.4.15.3
http://isfj.ir/article-1-795-fa.html

[ Downloaded from isfj.ir on 2025-12-26 ]

[ DOR: 20.1001.1.10261354.1391.21.4.15.3 ]

[ DOI: 10.22092/1SFJ.2017.110083 ]

s JoSe Jole alincs callad ol3ae 5 s3load Gl sl (uilial 530 dalllae

OKaa 5 Slale

“ 5T o Fis b sl S olyin sl sotle o 55
el g ond ol sbe gl slS 5 a5 ol Ssm
Oleie 4 olae 25T o g o)l g 4 Cad (b
Sgb o oolainl  golaisle sl o Slee sl
(JoSo Jole piusws siilen (Shailesh & Sahoo, 2008)
sl e colid 86 Cou g meid bl
Lell 5 Jewzsy aile (LS S 5l ssliiul .canl ooy
390 Bl 5o paioid Culled (Rl crge 505 (alo o
(YN o,5en 5 Ardo mls .(Bairwa et al., 2012)
S LS oole lp ol collad Glie a5 wmo s Las

Astragalus > LS L 55, ¥V oo 4
U138l ol 4,3 Lonicera japonica s membranaceus
LS 5l (Vv oLes s Asadi ool atsls
aloz 5l sl slo, g5 (g4, 1, Nasturtium nasturtium
3330 O 553y VI ale o JuSo Juls 5 i
c>ge oylac pl a5 ol las ml wsls 1B vy
S o5bie misid 5 Joe ol pten colleb ol
-obe 5 olnl sos QLS 5 (S Olgm 5 3led s
5 gl 5l oogs eolatwl 090 i b (o aLidS glo
Caino )0 gl S e lgin ol 5l eslawl 3l slaJle
el il olallas o ol ial33l 4 s, &9y
Navarrete et al., 2010; Mahmoodi et ) U =S oo
B as «@l, 2012; Maleknezhad et al., 2012
5 el 0al wyp piugl (Khosravi et al., 2012)
ai bl (YY) LS 5 Yilmaz g a5 glasdlas
Dicentrachus labrax als o, o,Slae (55, criagl 56
28518 2l o5 S byl (B 00 et s
gl ol o aS ol lis anlllas oyl 5l Jols =l
g 4hd (g p Hlade (nBgn 005l Cend Gl 4 e
2l (nl )0 Geign 5 Gl Cand IS S ez e
(Vo1 ) oL,en g Soltani lawgs a5 slasdlas jo 05 0
S8 (el sl 595 G3ld rag] il 3l el
S8 ow,p 3,50 (Cyprinus carpio) Jsess ;5.5 ol
@oland (g9, 5l gl il a5 ols ylid ol 28,8
IS olass ool (T s wiile (Sojglyiel slaygiss )
2 e S cdld g G Wi sla]slS

4odio
Gl wile Llolse oy Bl 5 orb slogls
=55 Sl ol LT adgs og ase o 5 (soladl
Sl b aslie 1o (Sl (2)lse (99 05 W jlarme
Bissberr Jalse plp 50 (oo Canglia sl puae  olod
o929 9 L= Glagilen (Fp Ol 0 g raxie
e (nl B ond e aio) (nl 5o (Sl calide Sl s
05 ploys po (eols ol 5 ) ) sty wied
sl (T o LSen 5 sk seml®) azil
I eolaB e Gl izl So a3l LS
Jole s Ngdi oo w2595 9 JoSo oo ptac alox
3wl oads LSS e opfigp YO sgus 3l oS
Jolse 525 bl @ Gl o] slacdlld G yage
5,5 ol byl olid phaw 45 die sbmyl Aoy 133 lons
s s 5| oS ole (g5l Jad (Claier et al., 2002)
Classic Complement (CCP) oo Jole oS
Alternative (ACP) JoSo Jule il> e Pathway
S Jole xS0 jwe 3 Complement Pathway
ool Sz Lectin Complement Pathway (LCP)
o JeSe ol g 45 wpd o L5 by o
2 88 Jelse 5l gy b ais 4 0B plele
i (Boshra et al., 20060) ol ) Jaibons b dslie
ol s Jole s g & pleale 5o JoSe Jole
wilee o 95 S Cools iy asl o)l o8
a8 8ls Glas (Voo V) hlon 5 Ji oy O YAV ( Sllals)
Pagrus major _ale ,o JoSeo Jole ginms codlad 5
ool 4385 (ulf (25,0 olS izl eSS LA 2,5 0
ool 4 wes e olis mls cwl azals bl sy
Salmo salar el 5 ool 4,5 ol 0z 4 C b
Sedher JoSeo bole piann Cled Gl 4 e
S VB ol o JoSe Jole pinw colld e
Sakai, ) w5 oo gy Gial33! ol onds 3,55 T s s pesls)
s 5o (SBS me Jole G Glon 5 maen) (1999
ATy plee (99,500 Jolse plp o polattlpd Sl
Slapuslio Jald w2595 (Jle glsesga o a0 o0 i
@ Olsioe bpeile ol alox 5 a5 caul (glos 28 clis
o)Lal gy g 2 dgazme Codlad g 5dg S (gl gy

2


http://dx.doi.org/10.22092/ISFJ.2017.110083
https://dor.isc.ac/dor/20.1001.1.10261354.1391.21.4.15.3
http://isfj.ir/article-1-795-fa.html

[ Downloaded from isfj.ir on 2025-12-26 ]

[ DOR: 20.1001.1.10261354.1391.21.4.15.3 ]

[ DOI: 10.22092/1SFJ.2017.110083 ]

Ol 2ol pale ddas

Sy 2lo O Hlesd yo 5l uilul Brae 59, Ve 5o
bl G e oLl 5 YR 510 A ) slags, o ol
L pleale (mbgtm 5l (m JSR1 (sl el oy (5 S 503
Bl jlod poppSdee Ve e 0 S J5 il
Pl oo B ap s s3laloz Sl 5 (656595 Olosle (o0
Sl azyd =Y 3 g5 g JeSe Jale Slisle]
(EYUSENERINE SIS IS PIREIIRYE QP IV
Lo 2 ol 09 i G 51 2a8 bl ool Lo
Glod o Ladiised 6,l04K Hloy o 145 awo oo oylis
ez Jos 0Bl g, A0 5l i ol Kl a0 Y-
a2l e 230 g5 alex Sl lam Bl e 655 005
Oy ae aSuleel 51 (Cray et al.,, 2009) coslas
H Rl T e Ll o batiges s )gSS
S5 ol 53 a5 ol Coo 0 YL e
o ooy S L 50 Sliglojl alowl )0 45 sl (555,05
atin Sy ), taS Sligle] plonl b ladigas (0,5 deznie
el 0042

odd Aoy (g, il JeSe Jale (i promi sl
A oolai Wl (VAAA) o) LSee 3 Matsuyama g
Veronal buffer Jols iolesl cpl jo solitul 8,50 sla 30
EDTA-GVB , Alsever’s <EGTA-MG-GVB «Sx
JENPURRTINC SN R RGN JEC O
JoSe Jale iolosl alil (sl 090 0 adlol Alsever’s
sinlasl dlgl jo 1, Alsever’s b g asiwsS s 5l (ke
Forr g aido Vo SBoe ay ondy sl olSlws )0 g ain,
mdsbos 5 9, Bio ol 53 g g 0ol I8 diEs )0 500
it EGTA-MG-GVB 3L L U 45 swlesdls sl
Yeo) dioy ¥ ok, soiladl sl sl 5l s 5 o0ls
Bl e Vsl s oailesdl sledshe 51 iy See
oy sloasges jlune 5 a s BEGTA - MG- GVB
EGTA -MG- GVB 5L Jsbxo ;o oloabe ;| ool cuvss
iJolls 28, 0 (p ) diges 2 slp ol 4 Jlge slacs,
Ly atg) &) s 00,5 dgd VIFF o VYT ONVF /A NS
EGTA-MG-GVB 5L, jl s ,Sae VYO 30 VF 3,
EGTA — 3§, S0 Y0+ oo, o ay g 00,5 asll
5 ide e VYO (e g 098 0 48LSI MG-GVB
S oz e SS L g aBlal Sl algl 4y ale o diges
Vo

5 Yoppm lajes 5o logas oad ulejl (slaog,S
OYAN) o )en 5 glals ooren cwil S5 £eppm
-5 ole 055 s Gl 2 S5l (rtag] il @l 5]
Sl b anlio o o oY ciy wop 5 pleS (255, &Y
313 53wy y90 | (2 SetVle 5 Ai5enS]

3 S5l sl peilel (28 0S cpols 4z S
50 Sl Slalllas Lol el a3l puno 559550 5o 1) 0
e 595 O Rl b sl Jlaxl Sl o0
o Sl ot s el ot ploil loale polaislé oa
oldle pro myoid Olie 5 JoSo bole pien 5,
el 136 sl aadllas oyl 5l s 13 .ol pglaals
@loyySle collad (e (5l (pdsl uilel calisee
il LS (55, VI3 ol ,o 55

WU iy 99190

Sile b ol oS S5, Y158 ale soc A+
Lo (o9 9 2SS o518 51 Ve e e 55 Gloro Sl p2ils)
Ol et yassle bl o adly ciblagy codl aile
dog> 48 135 0550 oLF IS A g o 4 (©loiw) 6 b
S5l Jos o ools JUsil (et J38) by (biw et
ol ¥ asla ale 1 51 s 5 C8,5 O jgo 53, 00 Dde &
L asds g adl Jlsl ogy ole sae Ve plaS ;o oS15 a5
Aoy ¥l do ailol 3 8 5 5l ead ags ole STye>
Sl ol 5 (Sopd slayial)ly ad ploxil 59, 50 o 35
wl Sl a0 VA V8 O gloo el ooliiwl 0,40
OieST g A il PH Gl 0 0, S (Ao Yoo Ol (i

(O il @l ()l 558 Sl (sl il
30 eilwl 00 S A gi a0 AD pels asyo L ()l
i pSelS melilay pJ Lo ¥ g Ve N lacdale
D O ygmay adilol )8 CS 8l ead ags ol STyes
Siolosl s 00558l (00,0 V) mle BLS 4é9, b byl
Y155 ale sae T bt ety 5 o ¥ ol
@ Jlote 59, )0 Sae a (uill g9l Sy 0 (LS (1,
O 039 22,0 ¥ alliy) (20l3E e e o sole B pan
oola_wl U""L"" O9u= L;L)_c )_4..: J)—‘J oj)—f BEE) )914.:.140
IRV 4


http://dx.doi.org/10.22092/ISFJ.2017.110083
https://dor.isc.ac/dor/20.1001.1.10261354.1391.21.4.15.3
http://isfj.ir/article-1-795-fa.html

[ Downloaded from isfj.ir on 2025-12-26 ]

[ DOR: 20.1001.1.10261354.1391.21.4.15.3 ]

[ DOI: 10.22092/1SFJ.2017.110083 ]

s JoSe Jole alincs callad ol3ae 5 s3load Gl sl (uilial 530 dalllae

OKaa 5 Slale

59 oo oolaiwl abgai Hlad) 00l 3.8, p oy 3l soe>
Wgyst Sl 308 G JslS 5l cosi ol T3l 4 45 (o)
)L)_s.n CH50 alags 6‘)4. ')9"‘%5“ 4.&; ).IGJ B CH50 u‘y.su
93,5 oo S b ol YIA-Y) nlpby wile <O Ll y
oA M)Ja}é.lol.mdz.nﬁj,u‘)l ‘wlj.wu—‘m.u)lijc\s
(Inglis et al., 2008) s.sb o CHsp ylos X ;2o b
by oad avogs by 5l mei) Ol e sl
ool eolatwl gzl 4 (Vo Ve) ) Ken 3 Amin

PBS (Phosphate ;o 1, g3 5,50 5 ,5b Liule;l dgf
AV oleds )b e 4 b oo,5 J> Buffer Saline)
Voo am ale e 5 ey Sl s el 4 Jshe Y1
Tryptic ciS bae @ 1) Ggeilomge Gl 51 iy S
-00¢5 Loy 40 g 00gas adlal suis oolel Soy Agar (TSA)
e s g Lol pyes slraigad LrodsT 9,0 4 5 Sbml gl
Canilos b8 s s 5 00,5 4SSl | LT el VA
as, ;| Inhibition Zone Diameter (ZD) Fos
GrSoill yiedes o) Cds b a5 L by gL
Jlie ;0 IZD polie jsizme loged iges 0 (gl 000 S
Soe b e ) b 09l e ) dged cile ()8
b wiged cdale o) jome b o] abl& 5 jloges Ll S

Minimum Inhibitory Concentration (MIC) 5

VO Jol adod 5l s 0008 by Loe oo Ly 5 30
o e 4 g 00lo JUl pgo algl 4y g axdls g Se
YO« olime 5T alyd 5l culs o ol pladl byl Lol
wled Lulyl 5o jg5lsSSl o 1) laalg) ags 5 Bds 1y S
3 om g oaly I3 aaBo Ve g el S Do 4y g a0 )4
aon 4 EDTA-GVB 30U 5l g e VEe e lie o]
4880 Ve Sde 4 Sy ke oBiws )0 5 00,5 adlsl laalyl
Pl s o 55 50008 Gauiy il aiiBs o e Yoo
oulss FYPIM g oo b fiasibs 25l 5o loaly) (slyine
5 ahal) 5l 8 S dsdS sdsen w0 yd anlne sl 0l
A0 5 oolal
Percent RBC lysis= [RA of the well / RA of the
100% lysis well] X100
Relative Absorbance (RA) ol 358 alayl) jo
©1550d ) Aoy JIoga sl gl a3 iz e
- o T ebize ST 400 el (Sigmoid) (ssil>
Lo mie st g ol Sliles jlesli ol Ly s was
Oy |y ol @l (oo )W &jpa Slaisie slo g
(Inglis et al., 2008) (\ loges) oS &l,f as loges S
Ly o2 02y oy (B8] 5200 pslaie cnl sl
- = 10g (Y/(1-Y)) @ 55 0505 j5ome 05 00 00l
il e byl s suoallss win yolie lany a5 Wl

log of serum volume

0 /o ) s Y Y/o
0 1 1
3
o y =1.5893 x - 3.4112
)
z
50
S -V
Y
_Y/o |

p s 7 o 0 S\ 5l 7 gon ke gy SR s e 1) Ll gl


http://dx.doi.org/10.22092/ISFJ.2017.110083
https://dor.isc.ac/dor/20.1001.1.10261354.1391.21.4.15.3
http://isfj.ir/article-1-795-fa.html

[ Downloaded from isfj.ir on 2025-12-26 ]

[ DOR: 20.1001.1.10261354.1391.21.4.15.3 ]

[ DOI: 10.22092/1SFJ.2017.110083 ]

D

VoYV plp oo 550 pbl )o J5uS 095 (sl polie
awlas ¥ loged jo .cwl YAFEYY gFFYLEYP YAVEYA
lrogyS 5o JooSo Jusle jlaio (Glone Sl ol £) (05l
ol oas o0ls lis alisee slojs, (sl 5 alisee ol
Jooz 50 Gl Sl £) 50 b (Sl mls
b 5 Sile gl ] ol el o0 o0l L )
Sl o S ages ol 9, 59 meieid 2bSL oS
e p 5l osllay ud Lo ¥e g Ve O slacdale
= S e VY E [ A ANOENY ANE-/-9 5l o)le
VYAV )i 05,5 gl o] olae Sl 4 0391 i)
5 @5k e lags, o WSk o0 S eSSk

e 50 059,50 ol Jolae L) 52 50 05 (s e
L alol> s (donije et al., 2011) ol oo cowas (i)
g awnlio a8, g0 by g 5JUT g Excel asl s 5l ooliiwl

28,5 dwloe P=0.05 0> ;0 abgs po clads

a7
S aiiges Jol 5, 50 4 ol s sl Cawss b
sbaless yo il (oo 55 9zly o JoSo Jale jlade
S5l cyn gl uilol yid o B g Yo ) bons 4335
it 5oy 50 JAAEYE YAAEF. FePEYY Ll s
el 59, ;0 FAYEYF FVOLYA FAVEYY
ot § Gt 535 50 5 FEFEYE FESEVA FVVLPY
ol Sl s sl e PAVEVA FYVEYD YAVEE-

O control @ 10 mi/kg Diet m 20 ml/kg Diet 40 mi/kg Diet ‘

500 -

400 -
£ 300
c
2
)
£ 200 A
O

100 -

0
1 8 15 29
Days of sampling

cilisen slass, sl s il b3l glrey S s o Jalo Sltie (line Sl pul ) Sl amglio Y ls 5o3

il glaclile Cib s 5l e S K, $YIdH b s (25358 dlad Ol Glome Sl il £) 5:Kke 1) gt

3 e sl il

Minimal Inhibitory Concentration (mg/l) sl bl cdals
3l e i ) 5l
. . ™ ™ - (138 ¢ 5 5ks
I S 59 #2325 595 = 039 Jsl 595

e \/V o/ V£ /Y V/YE0 /) J s

\VAE VAR \IAE=LVA) DAYEVANS \VAE=VAL eSS xS Ve
e

VAVE /A /ey VAE Vot /N Y eSS 5 DQ?" Yo
e

\TAEIVAR VAYE /N0 +/q0E+/) VY /A e SokS s p—<:1c‘ g

0 >



http://dx.doi.org/10.22092/ISFJ.2017.110083
https://dor.isc.ac/dor/20.1001.1.10261354.1391.21.4.15.3
http://isfj.ir/article-1-795-fa.html

[ Downloaded from isfj.ir on 2025-12-26 ]

[ DOR: 20.1001.1.10261354.1391.21.4.15.3 ]

[ DOI: 10.22092/1SFJ.2017.110083 ]

s JoSe Jole alincs callad ol3ae 5 s3load Gl sl (uilial 530 dalllae

OKaa 5 Slale

S 9 S g 2050 ki (Jol slajg) 5o JoSo Jule
I i 3550 S5l gl el b 385 51 e
i 45 ol Lt o peSoshal oyl 5l ol b oS
obed sl g il slajless ;o w595 Sl
sLeog)S L amlia 0 ()l ctne Gl (5 S gl slay,
U VO KR\
e Sl by w b plale o (S sk
U9 peyatt g iy n b Cou JeSe Jole (ol
log,S Jolis a5 oS Lo 5 Kis e 3 il e C3
s W (5 Ly D00, el ¢ JenS g 000
Bobadilla et al., ) ais & o JoSo Jole jlade al58l
U8 ol oS ole cdld (59, B alys 312005
a8 ol Lt b 28,8 15 adlls s y50 (oS (55, &Y
Ol s o> 5l G L E sling 090e8 a0 457 ploe
Y153 ol o JoSo el (ilz s Colled e
Jolss poce Jdos Ylazol 45wl o 0lS LS (055,
Gl Lo laaST 5T ol 5 B el o oo ol
iyl 4S5 sas e ylis o o, (Boshra et al., 2006)
Slaslow slass 2aly 81 azts 50 Lagos a5 olyn
Jlacie 45 Lswl 51 (Sahoo et al, 2005) el lg5ailKs
Sl 03,85 52t (53l (ol bl 40385 L oy 25950
gl bl SLS 5 el (Sos o C8,5 2 lgi e
35 |y 2595 0aiS b5 glacawgSB slus (5l
los Gialidl Jola 4o 0ads 3w mjed ke b ol oolas
OS5 00y e gl L aomet () 48 sl 00,85
s Bobadilla Lwg a5 glasdlas jo .5l Slesean (VWAA)
s3> 2l gloo,m J1E85 &js0 (V24 0) ol e
8 8L il (59, (2T (e Dgliie ol i
S8 oy 9,50 Gilthead sea bream _ale jo _olais!
bolod G )3 pajgid Hlade a5 sl plis @l 5 2858
ol s e (e Lol 5,08 (6l sine oglis cilisee
deop B ol ol (238 0z a5 (29,5 50 JaSo Jule
Olli8l 500 (glmog, 5 A Cuid 009y (aLS (i
S, Jdan (g05an U ailgs oo a8 conl anils (g)ls Soe
oS i o V5 ole ,o il JuSe Jole s
ole cdlad Jlade 0oy aLS (g weyo Ve ol
Sl 5l ool wl .l 00,5 loy jalS JoSo Jole yuo

Jsl 595 L s)lomine gl polde ol ot g =9
Josz 10 a5 aisSilen (P>0.05) wloslas oylis (gl paiges

035 L sled slwog S o (5 I3 s Dol 358 00 03
(P>0.05) 5,105 0575 (5,5 paiges alisee slojs, 4o dali

-
slejgy o JmoSe ole (5Kl a5 w20 0 (L3S s
9 Yool l.l 0l AJJJJ L_sl.lboe)f ) 6)‘0).&‘.-9—0.: M 9 Jsl
g 0,55 LS yo o3l 4y olied (ptgl (uilsl id e ¥+
A5 (6,500 ASS ol o sme siali8l dall 69,8 Ay o
ol jloslawl a > Sl as el pl 0gd o Lal Sl b
Sl e ol ol 85 35500 cor (85l (]
50 00 eolawl o dogl (pilul polie gll Lk 5l Ll wub
A sleyles Glp @l g W)l @S » 6580 (218 0
masged Jl 595 Sl sl QL Loy i o B 5 V-
A S iz gbajlas o JaSe Jole (5:Slee (s l0 5
M 39) 6‘)" .J.QQ‘SA QLM.J |) 6)‘0‘53.:..@ usLﬂJ QoL 05;
Sl Sy Jgl 595 L Lty gl W) 528 (510 ptiges
Gl y1aS 550 Jleos a3l ol 09,5y JeSe Jule oyl
Showd aw gl ouii (6T o3l Jlaie g (oo Frovgu)
clale 56 pae p goamme wST S el LSS Lo s
5,90 slacdale ooguss yo dol> @L.a 89y & s g)...uj—‘
Sl gl pao3ly j9) lp wibioe () nl ) axlllas
2l g aald 098 (o JoSto Jule polie a5 sy o0 S5 @
B 6‘4..‘4>}Lo J.)lﬁ ;_JsLQ.: 9 00g2 uLmiJ Lu).m )Lo.s.: 6@05;
2 JoSe Jole e (uSileo gulis 090 o5 osalive lag]
O S)ldsae (9Li5 45 amd oo LIS oS g Sem g5
Olise 398 3l 51,05 9929 aals 095 g e (slaeg S
Gt 63l Gtasl elul a5 0,8 bl iz
5 Sl ails goolie sloil 5l Ly Jgl asian oy 50U
50 4S5 ek Conl ool paS 13U cpl loy <3S L gy
iz glaog, S lee (5L gen Slos 05 9 Semn 3,
e gl aS 09l o dnog gyl 5l 0gd sed cnalic
18 sskar 5 gl JaSe Jole (555 ol (] St
a4 )_u ﬁ,.:)s)_,.] .Qé; oolaw! ‘SQLG ‘SJLXC 0 yu> )Q),QS.M.A 9
A5 4Bl pe ot sl S (S e
aiile 3w el cpl el oo aislo o] @ adllae ol o

A


http://dx.doi.org/10.22092/ISFJ.2017.110083
https://dor.isc.ac/dor/20.1001.1.10261354.1391.21.4.15.3
http://isfj.ir/article-1-795-fa.html

[ Downloaded from isfj.ir on 2025-12-26 ]

[ DOR: 20.1001.1.10261354.1391.21.4.15.3 ]

[ DOI: 10.22092/1SFJ.2017.110083 ]

Ol 2ol pale ddas

L& iy sl e e ol o (ol

£ 8050 b jhax e oy LE 0o (N

= =l ol am il SV Loyl g

Ol 0555 Y1 J38 (ple (o—osl pes

2L Lol saslilas (Oncorhyncus mykiss)

AO0 BV FA Slio oY ojles

Asadi M.S., Mirvaghefei A.R., Nematollahi
ML.A., Banaee M., Ahmadi K., 2012. Effects
of Watercress (Nasturtium nasturtium)
extract on selected immunological parameters
of rainbow trout (Oncorhynchus mykiss).
Opan Veterinary Journal, 2:32-39.

Amin M.; Kalantar E.; N. Mohamadsaeid ;
B.Ashan, 2010. Antibacterial effect and
physicochemical properties of essential oil
Zataria multiflora Bioss. Asian Pacific
Journal of Tropical Medicine, 3:439-442.

Ardé L.; Yin G.; Xu P.; Varadi L.; Szigeti G.;
Jeney Z. and Jeney G., 2008. Chinese herbs
(Astragalus membranaceus and Lonicera
japonica) and boron enhance the non-specific
immune response of Nile tilapia (Oreochro
misniloticus)  and  resistance  against
Aeromonas hydrophila. Aquaculture, 275:26-
33.

Bairwa ML.K.; Jakhar J.K.; Satyanarayana Y.;
Devivaraprasad R.A., 2012. Animal and
plant originated immunostimulants used in
aquaculture. Journal of Natural Product and
Plant Resources. 2:397-400.

Bobadilla A.S.; lopis S.P; Requeni P.G; Medale
F.; Kaushik S.; Sanchez J.P., 2005. Effect
of fish meal replacement by plant protein
sources on non-specific defense mechanisms
and oxidative stress in gilthead sea bream

(Sparus aurata). Aquaculture, 249:387-400.

P ) e Gy WML (S &S SlaS 5 L LS
e Plas azly 5 Llygn sloaiss sln g anils »
ado jladlior (90 9 355 el slajls 5l (S Bk
LS ool 48 3 15 e 4> g5 090 il a5 SlalS
=l .asb o (Zataria multiflora Bioss) (o3l s
RN 2l 45 w20 oo lid Budow oyl o] ey
lize glacdale (pyae j3 385 8 51 G OS5,
slaiiSly il slaglos (b (sld orinsl ool
losls s sg3 5l e Jole olpee S5 51 1, slicte
SlaS 5 aS el o), ol Gdios mls Jlas! s
U 2l o slagetisy Oliee 2 tasl ) 9750
P BSOS IIN | Y- K P ¥] SO | ISUOEIPL gL v K-S
Sy o3 o ialydl ol 4l aS ol oas oS Jale
e b el bl adly 1o el oolil 35l asiine
e Ll sl 00 oS Jole i3l s g 00l Lt |,
@l = 1) 68U aalllas 890 ogazme ;0 cpugl clale
Oiagl 51 ool 1 conl oolas yLis o ol ye dols
2950 wS Zol> aShl pogdle pleals £)l50 50 (55l et
= Slg e Sl 1) adaze plw Ja g o)Lil 5 )6
5 09505 53,25 55 |y JaSo Jole aloz 31 (st slo,55518

XL

&b

AY G PY Olran u':ﬁ.} olKisls ul} 9 u‘)LMJ.J‘ A g0

|- TR WS W g | JW- N - FJE V- 0 P 11 W
(Zataria (g3l oyiogl (il 3T Qb5 IAYAA wp
eSS, YT i8 058 o8 ol3e » Multiflora)
L aulio 4o o] 9,¥ £l& oo g (Oncorhyncus mykiss)
(S pals Oladod aloms .y ;5 CoiWlo g 43S ol
AYF LYY Slxio ¥ o)leds

LT G0 00) pudlyml fo . Slalw &y 00l jE
ol s)J’)) 9 A 8 ‘gﬁé .0 .6)3[—’ f-& .63)—»0?’
(Eucalyptus  ogdlSql il 51 axlas AV AA
255 Bl el gleysSLe 55 - globules)
ol dd>s 4 e (Cyprinus — carpio) Js exe
DY L FY lrias Nojlad . (Sijaals


http://dx.doi.org/10.22092/ISFJ.2017.110083
https://dor.isc.ac/dor/20.1001.1.10261354.1391.21.4.15.3
http://isfj.ir/article-1-795-fa.html

[ Downloaded from isfj.ir on 2025-12-26 ]

[ DOR: 20.1001.1.10261354.1391.21.4.15.3 ]

[ DOI: 10.22092/1SFJ.2017.110083 ]

s JoSe Jole alincs callad ol3ae 5 s3load Gl sl (uilial 530 dalllae

OKaa 5 Slale

Boshra H.; Li J. and Sunyer, J.O., 2006. Recent
advances on the complement system of
teleost fish. Fish & shellfish immunology,
20:14-20.

Claire M.; Holland H.; Lambris J.D., 2002. The
complement system in teleost. Fish &
shellfish immunology, 12:399-420.

Cray C., Rodriguez, M.; Zaias, J. and Altman,
N.A., 2009. Effects of storage temperature
and time on clinical biochemical parameters
from Rat serum. Journal of the American
Association for Laboratory Animal Science,
48:202-204.

Idonije O.B.; Asika E.C.; Okhiai O.0. and
Nweke, LN., 2011.

chromatographic and antimicrobial studies of

Phytochemical,

the Ethanolic extract of the stem bark of
Pentaclethramacrophylla (African Oil Bean
Tree). British Journal of Pharmacology and
Toxicology, 2:283-289.

Inglis J.E.; Radziwon K.A. and Maniero G.D.,
2008. The serum complement system: A
simplified laboratory exercise to measure the
activity of an important component of the
immune system. Advances in Ehysiology
Education, 32:317-321.

Ji M.C., Takatoka O., Jeong G.S., Lee S.W.,
Ishimaru K., Seoka M and Takii K., 2007.
Dietary medicinal herbs improve growth and
some non-specific immunity of red sea bream
Pagrus major. Fisheries Science 73:63—69.

Khosravi A.R.; Shokri H.; Sharifrohani M.;
Ebrahimzadeh Mousavi, H.; Moosavi Z.,
2012. Evaluation of the antifungal activity of
Zataria multiflora, Geranium herbarium, and
Eucalyptus camaldolensis essential oils on

Saprolegniaparasitica—infected Rainbow Trout

(Oncorhynchus  mykiss) Eggs. Food borne
Pathogens and Disease, 9:674-679.

Mahmoodi A., Roomiani L., Soltani M.,
AkhondzadeBasti A., Kamali A., Tehrani
S., 2012. Chemical Composition and
Antibacterial Activity of Essential Oils and
Extracts from Rosmarinusofficinalis, Zataria
multiflora, Anethumgraveolens and
Eucalyptus globulus. Global Veterinaria,
9:73-79.

Maleknezhad H., Bazargani- Gilani B.,
Tukmechi A., Ebrahimi H., 2012. A
cytotoxicity and comparative antibacterial
study on the effect of ZatariamultifloraBoiss,
Trachyspermumcopticum essential oils, and
Enrofloxacin  on  Aeromonashydrophila.
Avicenna Journal of Phytomedicine, 2:188-
195

Matsuyama H.; Tanaka K.; Nakao M.; Yano
T., 1988.Characterization of the alternative
complement pathway of carp. Division
Comparative Immunology, 12:403—408.

Navarrete, P., Toledo, 1., Mardones, P., Opazo,
R., Espejo, R., Romero, J, 2010. Effect of
Thymus vulgaris essential oil on intestinal
bacterial microbiota of rainbow trout,
Oncorhynchus  mykiss (Walbaum) and
bacterial isolates. Aquaculture Research,
41:667-668.

Sahoo P.K., Kumari J. and Mishra, K., 2005.
Non-specific immune responses in juveniles
of Indian major corporative Applied
Ichthyology, 21:151-155.

Sakai M., 1999. Current research status of fish
immunostimulants. Aquaculture, 172:63-92.

Shailesh S. and Sahoo P.K., 2008. Lysosyme: An

important defense molecule of fish inate

Y.


http://dx.doi.org/10.22092/ISFJ.2017.110083
https://dor.isc.ac/dor/20.1001.1.10261354.1391.21.4.15.3
http://isfj.ir/article-1-795-fa.html

[ Downloaded from isfj.ir on 2025-12-26 ]

[ DOR: 20.1001.1.10261354.1391.21.4.15.3 ]

[ DOI: 10.22092/1SFJ.2017.110083 ]

Ol 2ol pale ddas

immune system. Aquaculture Research,

39:223-239.

Soltani M.; Sheikhzadeh, N.; Ebrahimzadeh-

AR

Mousavi H.A. and Zargar, A., 2010. Effects
of Zataria multiflora Essential oil on innate
Immune responses of common carp
(Cyprinus carpio). Journal of fisheries and

aquatic science, 5. 191-199.

Yilmaz S.; Ergun S. and SanverCelik E., 2012.

Effects of herbal supplements on growth
performance of sea bass (Dicentrar
chuslabrax): Change in body composition
and some blood parameters. Journal of

Bioscience and Biotechnology, 1:217-222.


http://dx.doi.org/10.22092/ISFJ.2017.110083
https://dor.isc.ac/dor/20.1001.1.10261354.1391.21.4.15.3
http://isfj.ir/article-1-795-fa.html

[ Downloaded from isfj.ir on 2025-12-26 ]

[ DOR: 20.1001.1.10261354.1391.21.4.15.3 ]

[ DOI: 10.22092/1SFJ.2017.110083 ]

Iranian Scientific Fisheries Journal Vol. 21. No. 4, Winter 2013

Effect of Zataria multiflora essential oils on rainbow trout

(Oncorhynchus mykis) complement component activity and lysozyme

Soltani M.": Zarifmanesh T.? and Zorriehzahra S.J.®

msoltani@ut.ac.ir

1-Department of Aquatic Animal Health, Faculty of Veterinary Medicine, University of Tehran,
P.0O.Box: 14155-6453 Tehran-Iran
2-Department of Fisheries, Science and Research branch of Islamic Azad University, P.O.Box: 14515-
775 Tehran-Iran
3- Iranian Fisheries Research Organization, P.O.Box: 14155-6116 Tehran-Iran

Received: August 2012 Accepted: November 2012

Keywords: Essential Oils of Zataria multiflora, Oncorhynchus mykiss, Fish Immune System

Abstract

Influence of dietary administration of Zataria multiflora Bioss was evaluated on complement
component activity and lysozyme of rainbow trout (Oncorhynchus mykiss) to determine stimulatory
effect of essential oils. Fish weighting 100+10 g were fed with different doses of 10, 20 and 40 ml/kg
food for a period of 10 days. Alternative Complement Activity (CH50%) and serum lysozyme activity
were measured on days 1, 8, 15 and 29 after the essential oils administration. The obtained results
showed that for first and eighth days of sampling, the complement component mean in treatment
groups were significant higher than control group, while negligible difference is shown between
treatment groups. For fifteenth and twenty ninth days of sampling, no significant difference was seen
in the complement component mean among all examined groups. Also, the results of experiment show
that for all of days of sampling, essential oils of Zataria multiflora Bioss have no effect on serum
lysozyme activity.
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