(DOI): 10.22092/1SFJ.2022.126128 Y- (V) AW -yYo Ol el cale dlas

3@333—&4’%

192 (39 91 (HUSO huso) (saloJud s sloms 5T g wod! s s li

\LS"J'@'M’ C‘)‘)S cY‘\.l.iDT Oy cwlﬁ.;.w} J\?w JAL?-J:A c\@jj)ﬁ: Braaa dl&
“mirhamedhassani@yahoo.com

ey s508LES s 5 pidsel woliiad Glodlu oA by plalewls Ll G SlEESS bk
EVIYO-YETE 5Ty gm0l
tste 3tis Gl nl e g sSuiS ( panbs aslie 5 (655 sLaES suKEAN — e ME 8 5 S (u oIS WS sKEAN-Y
£avivaayoy

\i"LSJ:ut'JéA:}@JG \2"J‘HJM:CA§[&JJ&)B

onsSa
U Qlﬂ@ﬁ S ) (sl ¥ a)d o3ll) pastle 0,350 ol Sl 5 b JoSa 5l bsbn L3l ol talsT s
S AS 5 e S e T 58 ) A e SIS s e S Ve T ) E 5 C by s (OluLs s
S iy s asls (D oo S 486) dals o 5 (C o :C,@;J; S a5 /) (B o
Sl s wly s o S WIFFENNA alsl 055 0 S0ke b (ale b sas VY0 oS sl 5T 5 ) s
can Vr Ode 4 QLSS YL Ka) Ll § B s (slsag, 5 ol T 5 bkl ot L, oT) S oK
(doss 8) ol 0o o pbosT slesl b3 lad wdis gy 55 LU ¥ 5 Ol g s ¥ Olale 238 L3 ey 3se
ok dxs Olale 3 (ho s S/YY) &l iy 5 (Gou U5 Loy VAY) o8 i & (Ao s YIAE) O O il 58l ds s
5 (SGOT) 5lauil 5 saT SbolwT o 5T < Jld (P<0.05) 55 dald o 51 iy lsime ssb 4 B o, U
3 Elssme Vel (PO.0B) sy niy wals oy b st dil OLals & Comd o (SGPT) Sl 3 sal (VT
b OlodoS” Ol «(P>0.05) i sanlie aals 5 C B (slao i b suiaydis Olale pw (1) 5 (5258 55 5o oo
Olser 53 gl sma Ol 5 (P<O.05) 55 B 5 A slao o 5l iy (ool smn ssb 4 ald o, b oddaydss Olabe o
Yoo g S /Y jyslia 035390 &8 ol O walllas cul gl (P>0.05) w3 K o B s A ctals Lo Olale o 555
O35 s gme GRalsl o se L5 0 (b o w0l SLig 50 B 5 C sl g cp sl 0350 (‘Jf}l-f B8 pfdc*
5 A8 5 Ses L odb Sl ) pahe 0350 BB s s ety Sl wl Ul os S uk, lajesls 5 ol

2,8 Sope 65 ol bt slaas s

S o 5T ¢ sion] s B A5 gy Sy glayadls E 5 C (sloymaliyg epsibusil HUSO huso S guwls Slas

Jgmmo o "

Y


mailto:*mirhamedhassani@yahoo.com

EJC(SLAO“.\AQ&:?J&:\.‘.MOJJJQUJ;\E

OKea 5 SHos

WS o Jes gl penile S Ol 4 S
5 o) GglionSTy ade clidlbne o 2t B el
3508 5 03 oo oo Of3T a0, Al pgiles
balys o g nlpbe o Gl BB S0 LS
S5 ohen 9 Shys loll ae selasls
Gk 3 el sboaidls 5 E 5 C sling pgeibugil
Sl sl Jseol, Lol gla ool el i (6,5 gl

Dabrowski and Ciereszko, ) '(ROS) 5.5
slile oy sloarl HasanaS] 5l cwles (2001
Coled 5o g ShesT ol as cud il ol cdl
(Khan et al., 2017) 1,55 005L 5 g golia sial33l
(Taveekijakarn et al., 1996) syl ai, coles o o

=S5 JeSe 4 el ool i oldlae s S
10°) poeibe 5 (p59kS )3 oS ke 00) B (el
RS S 5 (39 RIP cge (pS9kS )0 0 S e
Rodriguez and ) LS .55, Y13 ,0 Slyes
Paralichthys ) Jgu; ele Szas «(Rojas, 2014
Moniruzzaman et al., 2015; Lee et ) (olivaceus
(PSS 50 pSen IFA) pomids 0,5 93l 5 (o5 5kS
@lodon (55 slaatls w3 Sles ol )| coge
Khan et al., ) T. putitora 4,5 ! e 5
Voo € ey oSk 05 o 10+ 3l 5 2017
p5kS e ke IV 9 B (nslug p)55kS n a5 e
Jo s oY sae jo Ve slh carge ponile
JSI Lzl Jlie o (Oreochromis niloticus)

29,5 (Kim et al., 2003) Edwardsiella tarda
ond adye ik 4 pole 696 IS8 3l sl Lo o
alil sl as (Khan et al, 2016) <.l
ol s o YL i mohaw plai (69,84 paxis
5 (Albrecht et al., 2006) sl oo onl)d e g
RS Sl Uy Gase Glag 4 ce
Khan et ) ai)ls ale So5e0g0 508 5 o, slomsli
Sy il slaiy,  ees  @l, 2016
sshite 4 JgeS - lall 5 SooyoSasl il (55l paee

! Radical free oxygen (RFO)

Aoio

obsle hyan Ely Bl vezs b Sl UL e
olazsl gla, o (OYAY wl) 05 5 dlane) (5 bl
ol 5 ek slagbon gsed S 4 X
G Vb o515 )3 (alo a5 )Y Al )3 (ogasa
sl oslitul 059yl 5 03925 F5e el plosd slapleys o
b solaisl i glis pinw peuile sl slobs,
s sbroaas 2al8l 5 broansS S ,ou 5l eolil
Wang ) o, b e g slads oolaisl e ol
Slesliial el g Co ) bz oS 35t fys Lo
Cewl 00l 6)5)4‘5)41 3o Lmj)lo 9 @L».M.) d‘}x:
.(Nayak, 2010)

Jamil, ) g p yiew 0 pede jaie glale o
iy Oy ods «2013; Khan et al., 2016
5 (Ewan, 1976; Jamil, 2013; Khan et al., 2016)
(Rotruck et al., 1973) .t5g s g9 (paiz ol
<8l ol (BT polie a5 Slale oyl i
Elol a4 5 00l gesl peew el o S ged
ool Ll Cales jo s les g ilen 9 badgee
51 .(Sritunyalucksana et al., 2011) ws 5 o o,
Pn rrara s hysn ol opz 0 &S gl
Rider et al., ) o)l 5425 35 0> @ psle 2l
el o 4y caliee KL jo paaids (05330 (2009
Lorentzen et al.,, 1994; ) o4 o aoy lale
a3l sl Jlo o LI (Wang and Lovell, 1997
e pobis bools (pl o5 5 @flee Cools
sz -(Khan et al.,, 2017) ¢l oo Bglars JT g
o o Sw)l wiile polie (S b oSyl 4z S
9 J«.miu ) LO)j.; aulg.o.o...s—‘ ¢ gomand “awolf
Diplock and Hoekstra, 1976; Whanger, ) s4.b 3
3O Caews iyl g0 (1981; Levander, 1986
b 65 5 Satie sluias Jbaiil 5 Jod Lol g oo oyloale
NRC, 2011; Khanetal., ) x,ls C § E sl ol
5 310,55 5 00 b Gy BB <okl 51 5 2017

Wy



Yo (Ve ol ol cale alae

A5 il azyo Fe slos o shae O i oo £ L
@y ONen aBBs o e Vet Sepw b Hnlisess
ol F il az 0 Fe sloo b (g oy yo el YT o
bslbe w3 IS b o ol
l12e0 O yg0 4y jlews ;o (gl adB0 Ve Do 4y ouiiligy
P Sk Ve g Ve ) A Gleyles LB o
Co(pSshS ppSka¥er 970 /M B (pSoks
Sads belse (p,55LS 0 p,5 Lo Yoo g 90 +/Y)
Slge 5l dadd wals L lp ((VYAA ) Ko g anol)
Sz ol oolaiwl lauST G‘;.;T JoSo gy ouiling
dop ool Sl sl JoSe golazil o5 Sis
oals J18 Ll 18 oBiws o cel YT o 4 oyl
2 lp sael Cawsty JEdiis dls sole aslel jo ol
sl 03 Iizme &jg0 4 (o gl o lajles 51 G
oolaiwl b oo laie 4y wilol )y o5 5 (GFSy) 0 >
S Bl JeSe 51 a8 () Jsoz)
Seaond Gligin, (€ 5 B slagabyy el
50 0,5 bglse T L g a8lol a0 (sldé p,53LS
LQJ)MjwﬁLa‘uTaM)oyo)&MMib)n
Pars Esfahan, GMs, ) _oeo ciss F,2
5 b oold joue o Lo ¥ oamin laé L (Isfahan, Iran
b sledy sl (s G55l slears, o500 &
L g 00S 55 Gisum 9y SB55 2z 5l ond
Celo Y Cowe 4 ol 5 ol az 0 ¥O gl b 8 S
(o «(Hardy and Barrows, 2002) i
Oley B olS il azys Ve jn 3 50 5 )30 led

sl ol Geelng elsm La> g assol I rals
OOF S g ol (05 Sy (iBL S Sis
e L e TR S L)
L 0fsy 50 @D Lpgemdsols S 10,5 05120 p95000]
5 e ) gl glagiw S5 (ol jo e,
SolS g0 (69,150 iz 0410 59z (VWAY (),
oy ol lamslnl Pl 5 psio]
as ols 5Las VYA ) es g anol cliaxs gl o
oxd iy, oSl JoSa Glihe zsho
2L 5 by 3,5kos 3 C 5 B (slagusling psetlogil
Y133 oo 53 ploriisn sloasls (S5 5 o
s cuie 3G (Oncorhynchus mykiss) LS .55,
Sl 2 iy, cnl S5k SIS Jlcnl b
T s s b, sl Sjglye slaunl s
obole ple —al s (CAT 5 SOD wile) las]
Fonseca et al., 2013; Naderi ) oo cacogs o954
(et al., 2017

Sl Sbelse )*-’l-' yn el a4 Gdsd oy
S,y B 5 C lagalyg osilugl lagdans,
s 5 530S lampl il slogasly p ead
L85 Djge ab) 0lygs 5o (aleld

I gy g9l

ol 4 W gdioss y 19933l 092 9 0 yor antd

yogil Yo 0,3 o5lail cas 0 49/99 osls b pauilusil
E eeling lnl iglolys lse ol LRy o550
oY) 555 oy A8 sl b (U355 5
S 2551 (@lawd by SlysSuh) C by 5 (LSSl
ouiiliig dlge iad s (ol o)) 18) igles Lus )by ol

s Eoe o5 Vg peSoglle 0 ST Glie Jolo

(4103 &5 pb (GFS1) 0 oo (o lood oS 5 1) Jgor
Table 1: Chemical composition of diet (GFS1, Faradaneh Company)

©0) i () cugby  (%0) S

(%) plo yusd

(%) oz (Y0) gy (0 o) 184 39 Lo

\IY \e. \e.

' 0 Y

WY



EJC(SLAO“.\AQ&:?J&:\.‘.MOJJJQUJ;\E

OKea 5 SHos

DR+ oo Jsb 5o 9 o aisn, 1l slag s 47 ey s
Sylbisl jloges angs Cqz -l OB (6,90 i yegil
Sl x> b o slodised GulguslSsisel (IS (o5
atd 5l o g bl w2 b (idgySee Ve aiged 10)
Oloyed Ojgo 4y g 595 % gy Gl nlp g slacs,
VO adsl wgei o GlpslSgigenl (e iad (o)
Affonso et ) os as 5\l 0w Lo 0 30 0,5 Lo
.@l., 2004
25 O YaN0 USG5 L plabeS (o8 colled
RARBC) (s 5 50 JselS slyad s, ol
OsF e 0dd 8, ladiged ad bl (B3 gyt
3 9 ad Sl e YO U NN glacd; o el
B Jsbre b s 8 i oalKtal] slodly
el Bt IS L) EGTA gl ol
e YO 4 (G Sl 15 ol = o — 5l Ul
5 28 JelS e oIV am Al pe )3 o)
5o s adlol bl g e 4 (RaRBC)
a0 VY Gl o cele ¥V Cond yaulisSl
a8lal ao s /1 o WIS Jgeg, e YV oS il
380 5 Seaty il olSiwd 0 dged al> e ol 5l o 0l
S8 ol T ile ax o Jlez j0 aids O e 4 AYF g
Sy wdale 00,5 Bi> oais ) RARBC b o ools
5ol e FIE n oo 3 ol bl 5
O Sy oadie 03 oS 0,0 B0 e 0l
osliinl 3,50 (i3 Joo b (ulul  diged GleleS” codlad
RRPCER SN

ACHSsp (Un / %) =1/K X(oos 5ud, ppw we) X+ /0

.\,4).;6% Wfds()dksla.n)ﬁ).w)‘..\ﬁ.a:K
Gl Joleo C)‘LA‘ w).»o [0 sos 9 o..\.w).JJ.A)B Jj.‘.lf

el 38y 4y Lol by elide Gloieds a5
D9y ool (D998 by, b eaend colad
S adale (elaterpay ol g Selul (V4d-) Ellis
5l fn o oahe ke 5 pF ke
5 2l prw diged s Ko YO Lol colaiwl o lasteal

obdle (w95 9 4 di

TVYA lawsio oj5 b ooleld ale azu soe VY-
Ot Dl gindl g9l G ,o 0,8 VYITY
by o 2Bl glissy) i by plelewl LI
AR Lo O Sl ey (LS bl
O Ol a9 gls)) e bl B) (e gl V40
b Groe doi olz 0l 5 05,0000 ailsag, Ol L aS” 2
Veoolaw as s 5 o Sle,ol aids o I FIVD oo
oala )3 jlogne W (g (350 8 50 (ale sue
¥ Ol 4 ohalejl sloo iz 5l 5 ause (P>0.05) 5
YV oo g VO e o Mo e el 5o oy (59 So 0
O ygo (6,98 0590 0D Adsl Aldd jg, Ve e 4
@byl oz o Sl el Ve g plidg; cel N F
Folgd 30 (S regm ey 0351 et 9 9 (e
0,99 bl ,o (Luo et al., 2006) cé,5 plxil 039, 10
Corez Qoo Vel ‘csig.uﬂ oy b lale aydss
e ¥ Sy Sl osliinl L (350 50 5l (2l ¥) (sl
ol Josas (6565 055 (00 o 3l b @ sl o
@y T 0,00k oo Gladiges Lawdl 4 jokiie &
Labfuge 200, ) olfiws alewsas 4ids V¢ o
(OLen g B 5e. il (Frankfort, Germany
ol Jae o&islesl 4 e 9 (VWAQ

s losl ooy,

Loy s rmsideiSonl i, 5l oolinal b blaws U1
Cé S LE el Sype oad &l SelblS o
(Koyama et al., 1987)

9y 3 e GdaalSesel IS Ol 2L
'/V ).‘Bla ‘..\.u‘ W) OQLO...MJ‘ S9y ul&]}w L: gy
owilus, O/A a3 (T PH 5 0l g g9, Dy Jgo oo
3 5l e VYD il Slogsis Son )5 s 5
AJL?‘» S0 A 7 9 A ‘JJLa duuu) Lngr:)M
P2 a sy Slidsw Sl g e AB g al as,
el ¥l asaiad boloue (93a 5 4Ll gy e
5% Jslmo 31 yielySn Vo oGl oo o 38,5 13

W\ F



Yo (Ve ol ol cale alae

FdoSee YO+ (Jsloe (ol e 5 05 4SSl
2=y dseeSee NO) Y oled e
(NADH ;o Jseg,5e +/VA Oxoglutarate
B ¥ o Vo) slaple; ;o 588 @i Jolie g aSlO]
A8 egili Ve zge Jsbo )0 ylagidy mSoul olSiws )3
old ol 5 il a0 YV Lo g i dble S DgeS
Sl om o9 i BB e wn al> e 0 05
O Sl g el Y00 pg ez ¥ g V) 300
BT J)..u )‘ 0% 431)‘ J‘i’ﬁj" UJL..J‘ » om] Cawd
wlre Jouzr ploln 9 0o 00) iz oo

(Thomas, 1998) w5 awls ALT clale las

Wiy sl Ao
S & 455 b 5 a8lecSy (sla i ol L
S Sas 5 obele 0js 5 Job 5l el cewsa
Pl Wb, sl asls gkl Sl Sledlbl

105 dle (b3 slage 8 bl

, Micrococcus  luteus  ygilowgw  yidg,Seo
FIVEPH o Yao 10 olind 3L a8 Lo /Y clale
S olind il e S e e ol aslol
zse Jsb ;0 OD jlaie o (als 0005 oy (03500
ax o VY [0 aidos iy 5 Celo SO 5l am gl YO
295wl Cllad waly S age S el ol S il

S a5 kB 48 [ ) il alS (sl
SSGOT)  jlyandl oimel b jlas]  glops 3l colad
L (AST- SGPT) jlauilisisl VT 4 (ALT
Gy b5 o9l ol S50 slaces ) eolis
IRMA, TOKYO, ) jiogidg Sl olfws b S yiogis
GrSoilail cum e85 8 6 5elul 0,50 (Japan
05 e 3 e sSee Ve ol g3 ey ALT clale
Vo) SO ooglad Bre g S Veer L 2bo
Jses,See B0+ PH= VIO 5 TRIS 1o j5 Jsos, S
ol F sl 4> 0 YV slos ;o 5 bolse (3U5g om0 60

(Fynn-Aikins et al., 1993) ( J&> L S Jsb) I(sale ;y39) xV o+ =(K) SBl> oy

(Hung et al., 1989) (@) <3l )35 =(@) 2l 0357 () W) (35 sl 3!

(Hung et al., 1987) V++ x (@) 2! 0559 1@) &35 w30 =(as,8) BWI) oy 59 il

[ Ronyai et (b)) 59, slaws Iaddsl ()39 02,8 —2ld 039 @28 IV -+ = (g, 50 WSCR)) 055 0y oo

@l., 1990

(Abdelghany and Ahmad, 2002) (@) ;5 (2l38! 1 (@) 00 b pae Sis slie = (FCR) Llaé Joas &5

Moore et al., ) (@) (8pae (g laie | (p,5 4 (@) (ologe Lial38) ool adlol 50y59 = (PER) iy pn oS 75

Sly o9 s gme mhw b plil (Chicago, USA

IRIUEJU RN SR RYAIC FONPON:S

L™
30 G090 009 Jsb )0 O (pleerdsind sl el b
o ol S 6la,gxSB (Y Jgam) <85 L3 )y
caly gl e Sl bl sllas
b salesl loloss o 5o bylne (1:Sles oS5 j5boay
US| ol Syl az e polie g LSy o509

ARIA

(1988

ool (5 lol Juloxd g 4 325 09

Syse 5 oud EXCEl jl8le 5 50 sadicwnS slaosls
Gk Sl wesls (g ley e (23S 1B Bloy
losls (g o sae 5 KOIMOgGOrov-Smirnov s ;|
28,5 8 i 3550 48,05y il s 56T ko
duslio gly TUKRY o (S onnlive & jso )0 g
L bel 56T .o Jleel Post-hoc jlgicas o Silo
SPSS, IBM Corp Version 24.0. ) ,133le 5 5l oolawl



EJC(SLAO:\AL:\&J:le:\lwaJJQUx.JE

OKea 5 SHos

Cod pid o pS e IFENE g BIAEY . ]

Slrosgame 0 cuiga IS Sligel ¢ PHJgle
6,5 ke VIYYE TS oS lo azys VVIADE-ED

(laro Bl il £ (1 S5kw) ool dgoyd (slao s b ldlo 43085 0590 b (w9 51 GLOSSL u..:.i ] WU PUTR VT I PYLJUVR G PRE S
Table 2: Physicochemical water conditions of rearing tanks during feeding period of fish with formulated diets (mean

J5 ol Pa 39 Comend £9° 39 T 9 St Jol 395 &0 9 Com Lyl

VWIAD £ - /F0 VAIY £- /88 VIY %10 AR G5 5l) &)l 4z
VIYY £ /v YNE ) f Y\ Y VIO /0 G 3o o5 shee) Jslons (yensT
SINE «[¥- SINDY £+ /Y S1a5E- /D AR Zho

N ERIT Y £ LYY Y £ V0 SYA £ /Y)Y G o p S sk JS Slosal

VB (eSS o p S e Ver sV N A >
Yor g /M Coy(pSshS o pShea Vor 57
ol 00 45‘)‘VJ5A?)Q (ﬁjf}w)dra)ftslm

15E bowd oo pd 9wy s sl
eadadn lale glde fod oo g 0l slaasls
u.:‘m‘ 6"’] JoSo bglxe slooum g valis o> b
ciyu B g C sloglny qearidugl oo Slig 5,

9 C gl yolis g cpguids gl suus SLigy 39 3 (oS | 26T JoSo bl b suibay di5 (HUSO huso) aledud auiy & yShos ¥ Jguz
(Hloro Bl il £ - Kileo N=Y) E

Table 3: Growth performance of Huso huso fed with microencapsulated antioxidant supplement mixture of
nanosellenium, vitamins C and E (n = 3, mean * SD)

anli o pu> 1D s JoSs :C s JoSo B s JoSs A oy | aslis
09 0)le20 (5110 Pload Jlibg ),  gload Jlig s, $b ol Slog 30
Sogmoling pguidwgll  Glagmolig pgudw  Glagolig g Slagmoling pguida
(E4C Yoo gQe @/Y)EgC Yoo gfeo/Y) EgC  Yes g¥eo/VHE 4C
(pSshS peS e (pSokS ppS e (pehs oSt
YEINY £VIYA YAID- £)/0F YANS £\ YA £/ ¥ ) &5 059
YASIN £11/6-¢ YAV/-0 £ YOINEDC TYeIA £ AENE TOVIY £ YA 5 Ll o8
YANS £+ /¥ YV/AY £-/09 YV/A4 £/ YV/AY £ - /70 (o gl) adsl Jobo
ARV A FAAY £ -/8A fY/aa+ ./aq @ FY/VO /57 3 (ol ol Jobo
S5t SAAE R PFYE /e SAr= 2R P B
YAQPO  FIYY YoSIVY £1F/V bC TEVIOY £14/.2 YEA/) £V 10 oy (359 il ds o
(o,9 Jsb

VAAERIA \/QY £./.F be

AT VRN

YN £/ Gay 50 S y0) ong &y &5

\LLE-RYA AR Fleq ke /vy YIAD He ey B Gay 50 p,5) ailye, 0,
Ye£/Y YYAANY Yerox VARV E 22 sl 4 B pae (I3 jlai
5 2l

INE .2 VP E e R -jakefov P (gt [0 D 138 o b
AARER Yy £ g0 A AF TR AR e 035k S

(P<0.05) conl (5Ll o gime sl sosmolis cand, ,o 50 Dglite w5l By >

V&



Yo (Ve ol ol cale alae

Looadiasdss slale ;o (i n 003l Cad aS (5 9bas
uwl)sl D 9 C le.:boﬂ_? b awslis 5 B 5A 6L"°°):f-'.>
(P<0.05) cusls g,Ll o se

9 olasl pf Sl e glaesls
G s

Slapel s ol el sla Sl 1 5 5T
oS 5wl zobw booad adsd alefd guS
Fdsoz p3 o Glign, C g B Gaslug ponilagly
I okale e i ST e el o 4l
e i s Cdpdy SSb e s Glasles
YAMYOEAIS) polio s B 5 A sla Lo laale o o]
yeb a4 a5 ol sdnlive () jo uxlg FFF/ VYR
i) D ooy b as 0g slale 51 jin (g)lo e
Nog 0aladss (B g C ol g pauiluwgl a8l 50 150
(P<0.05) (;zJ 5 asly Y14/« +£YF/+ 1)

B opz booadads globe o ol 0 o3l
wals o L oamlis L (p,5 YYAEVEN)
el bl lome Ll (5 YAFNENN/O)
sbyles glele Jdl> oo esls (P<0.05)
(P>0.05) 55 g,lel o s Dl w3l Calise
booadardss plale o o5y Rl weys (n i
obele 5l i losne jsb 4 a5 0p B oy
oy (P<0.05) 54 walis 3 C slaouz b sndiayiss
2B 2l slajlas 51 5 aliy, w3, g ohy wi,
Glooyer b oadadss (lale ;o basly ol cépndy
L oadandss lale ) iey gl gine jsb 4 B 5 A
sy oy yieS (P<0.05) 5g; LoSo ol 0,0
a5 09 By A sloo > L onisadss lale 4 laie 13
Ll plele e bas coye p s gne job @
g, (P<0.05) =ils 550 D 5 C (glooyer 5l onis
Al odalie gy ool Cowd alh o polie

‘:».)T Joso bglso b ouls aydas (Huso huso) ol oS ‘slbm'}ﬂ 9 wolais! pl Sl b s 2L Ol i :F Jgus

(lero Slyzil t (11Kl N=3) E 9 Cglagrmoli g epguiduwgili oo SLivgy 1 5 (Sl
Table 4: Changes in nonspecific immune system parameters and hepatic film enzymes (Huso huso) fed with
nanosellenium microencapsulated antioxidant supplementation, vitamins C and E (n = 3, mean + SD)

ol o e (D oS :C s oSk B b oSt ‘A oy [ asli
09 0,928 51510) $b ol Slogy 32 9 ol Slogy 32 9l oud Slog 3
Sl g pgridwgll  Gapmolugpgid  glagmoling (pgaide Sl g pgaida
(E4C Yoo 9 w/Y)EgC Yoo gfe/Y) E4C Voo g¥e o/VE 4C
(pSshS peShe (eSS ppSde  (pSehS ppSidw
YV4/e - £ YP0D TAAMO £ YE/- - 3 FEF/- - £VY/. 2 YAMYO £ AJ-$2 Gid o alg) 5bland o JISIT
FO/-+ £V/F12 AZATNERIAT F2I0  YIYAR YY/O /Y0P Gid ) 2,5 o) 92605 9300
B ERNG WWEIYO £ [ VYY/VOE VY P AV EA AR ACHs0(se 3/ alg)
AN I YEY YYD TV e£ YN Yo/ 2VPYD (aids | pd Lo 10219) 02595
VYV/QY £Y - /AY P TEAIYO + OV/FP OFVIYD = FA/PE R FoE/0 £ VYN SR VAST(d Jalg)
Vefoo dofesb WY £ va® VEIVO £ VYR N ERN A YALT (] | als)

(P<0.05) el (5Ll lo gimo IS snimaylis ciss ) o 40 Sglite eSSl g >

il Foial (VT =Y lhauil Ferel ol Lewl -

oierd i 5l i Coled Jg «P>0.05) cuslas
VEYENT ) C oy b onbayiss olale (55 pyw
o JoSe 5l (P<0.05) 54 (aids /] Joolaxlg

C}Ja...u ) E 9 C 6Lbu.~oLu9 sra}....l.wg.wl.v W) s)Lu;ij)
VY

wald op> boeadads plele ;o miend Gl
B (aids Ll e Jasly YAVOEY/-)
B s A Glaoy> L osiadss plab b gl gne
(@ids | Lealasly YY/-EY/N o YOI+ -EV/5Y)



EJC(SLAO“.\AQ&:?J&:\.‘.MOJJJQUJ;\E

OKea 5 SHos

L oadardss lale )0 yige ol sboasls 5l (Sl oS
5 1PN gsbe 3 C elug 5 ponilagil sl 0
Looadadss olab b awlie 0 o5 e Yoo
L Siaboa 5 Comlug 5 poeile solail sloJoSe
5 ek @lBlen Sl oojse 0 i Sldlls
ezl dgn p B ppallyy ks S0 slagyabiyg
Gatlin et al., 1986; ) col lals So590g 1ud 9 0,
Oldlas  imes  (FOnseca et al, 2013
ol 2l 0 OV (lKes § Canga e
o, Kea ¢ Harsij «(Lates calcarifer) L.l
Oncorhynchus ) ;LS .55, Y138 4555 ;0 (Y+Y+)
ssel ole ,o (V-V+) ol Sen 5 Adineh 5 (mykiss
zsbw L ealadss (Ctenopharyngodon Idella)
Gl 3 SIS E 5 C slagmebing 5 pyeilogih oo 5
Ol a8 Gl b A lie jo 0y slo Ll o see
A pogaides a5 o pl 4 Yl cclls bgdaey,
oadins o 5ok 4 Gluy 68 w3l ees 932 o plgie
Oblso e o )3 dged 008 5l ud; (gey98 md S 5o
Muller et al., 1999) s)ls pi ol o>
Slaryge,en cullad bl (Yo -A) ol Sen 4 Cotter
Morone chrysops ) Ll (ol & s 8 1) &g 5
Iy poeide g3l o> 5l saladss (X M.saxatilies
Jole ol a5 wzils oledl asSs ol g WS ool
@ 0ghee ple 3 St 00k 5 e WD) e
P slasls 0 L5 B slagabyy i s eon
;I (Taveekijakarn et al., 1996) Ll os, coge
2 et oz o adaST §l Cailes 3 b
039 I cmse Cale 50 5 medplie (1531 3L
Nglse olle )0 ohg Aby cuye 5 Shs ool
as Cuwl ooy lis 5 Sllas .(Khan et al., 2017)
s @ wd; vgn 50 pee gl 8T Yo
Jubal sladobe ;o gty pgide cole )0 @ yus
JLioa 1y (35 Slgo fige man ;0 Jugeud 45 el 00y
@ poide (ol oodle (Wang et al., 2013) s,ls
)18 Sempl cole 5 adg o w3l S plsie
Spipe Wl cdled (lEl crse 5 WS e

(P;# o P)f(_sl*"" Yeo 29 Y 9 Yeo £ s‘/Y)
W) D oz b awslio o 10 b sxe a0l iz ge
obale o 10 Jlade Ll (P>0.05) o 5 (JeoSe
@ (id ;0 0,5 L YVIO £ O/VD) A o L sadiaydss
£yS koo YO/ +EVFV) D 0> 5l S (5,10 cixe 4ok
Sbale o lbeS jlade (P<0.05) oy (d o
ool oxd lisi, laee b eadedi
)..) ﬁ;g}"" \”‘ . ‘?‘ 5‘/* C}‘a‘u )..) E 9 C LSLQUA.QL..!j
0 D oy b o s BB 036 (C 6,03) p,56LS
er.ml.a 59 ACHs uLoL.oS Ol},,.o ‘5I5 (P>0.05)
3 S 6)|e‘5;.u yeb @ B 5A ooz b onliaydss
IVe g YYNOEV/YR) 090 D o> b sodbasdsns lale
P) (ao,0 ) axlg \YO/OE-/OY Llas ,o VYY /VOE)
¢;L3‘)L¢.,..;—| M};T 2 G Dol ax 51 (<0.05
L oadadss sloale ,o (SGOT- AST) ;i auil 5gial
‘(P>005) i eawlie D 0 > L; d...wl.o.a ) C 0 >
s A oo L sadadss el o p.:).:—\ ool lade Ll
Ser ysSde opz Gl in Gl b o4 B
bl o OFVIYOEFA /FF 4 F-FIOEYYNP)
g, o (P <0.05) (;d ;o axlg \YV/OYEY/AY
oV Bl e 0 Glsgme S alive
oleale o5 glowsdly o (SGPT-ALT) )‘)“*“"‘)“WT
ol Olyee &S Jl> o wis oaalie D g B A lajles
Syl sire y3b 4 B oy boosadss plale ;o !
Jlio 50 V& IVOEVY) 099 D Jles Lol 51 i

(P <0.05) (;id joaxlg Vefeoke/e

-y
Pordwsl oo 5 b sasaiss el ol aslls o
a3 ety wad Sgn, B C slagles
Aol sald o boadasdss Hlale dy ol (g
033k Cond g 0j9 GRIBl weys (2l s i
Yo /A oz boddadss lole 4y 3laie (piigp
5 Khan aallas b gunen 5 (p,55kS 10 08 Lo Ve g
ool TOr putitora 445 o, sloasls 5 C pwlug

A


https://www.google.com/url?client=internal-element-cse&cx=partner-pub-3317167162609756:3134777453&q=https://animaldiversity.org/accounts/Oncorhynchus_mykiss/&sa=U&ved=2ahUKEwjym_e2m6bzAhXVolwKHdC2ANcQFnoECAEQAQ&usg=AOvVaw2EAe2SQ68633au5LZJHNBP

Yo (Ve ol ol cale alae

A E 5 C psluy ppeilogl) JoSo sisiedly )
oaddsdai lole o leleS e addlas ol o 04
C lpabug ool sV e e 5 Y ) (ool Aoz |
oy b osdadns slale 51 YL (g)ls sixe yob & E
o S gl ol Lol pa laleS og wall
Sl eaiS s 2 Gl s WS e ik
alwgas a5 o jwilSe 1 olonds pueSL) Chemotaxis
(WS g0 &5 > pland S e 4 Gy 50 a5l ]
Holland and ) sl o 55 lews Jelse 003y 5l g
ST o] e b opizxen (Lambris, 2002
S5 Casis cel ol ileled 5 el ey
(Morgan et al., 2005) ssi5. 0 B slaJshos
A 5o cliblone o G ogdle ey oo slaiar Yoz
«(Yu et al, 2020) pslugl golonns] oyl
ol Gl Se ege oz B9 € slaglug
Oyt Al e slaelS slacadld sl e
L1y ogs Sl addlas cnl o o5 29doe (Jobo 125
Khara et al., ) ol olas olekeS codlad i3l
5 5|l ggial Skl @351 (o5 olee (2016
shls sasadns lale jo slawsly gl iV 4 5l
el ol Gliee Lol s 5 ] s ne DS
poaihes 5l (g3l C oz b oad 4055 plale )0 5555
g e Y e a5 ond Sligy y E 9 C (slacraliyg g
RERE IO ICEVPSC AT SR RIS o
5 3yl Fgiel bl (slae 5T .05 JaSlo 086 o 5
Candy b)) 50 oot STl adls el (Y]
ol 55 2le (slonsdly o LT Gl 5 s .5
Coz-Rakovac ) sas ;las 1y ol o Shee b ouS o]
YL zshaw a5 Ceul ools lis Slalllas (et al., 2005
sl ghale (hial 5 0 0 wilsie 0z porile
sl ot 05 58 il Sl s s e
slofssly 5 S Glaadgigies Gl slasle
Loyl Jlast as (Khalil et al., 2019) 05 abogs ye
YT 5 (AST) 5lhansl sorcel b Lwl gl ials8l
Mansour et ) aas oylis |, 043 (ALT) ;5 ausl 54l
(YY) ol,Ken 5 Harsij wlallas s .@l., 2017

ARR

Cabls 5165 slaes 3T as Jleé (Shenkin, 2006)
Iy (6 ymiin (g0 Slge g o0ld iuldl 1) (sdsne Slge cuan
S g ol e0g, JLbi gl slasbe Bosb 5 iz sl
Js G pe RalS g ad) Sl carge ol o &S
Gld g S Gol> addllas o w2 00,5 o 13
iy sl arls Lol s ssmlie 138 Lo oyl o
GodeSe bglie L slaydss slojlas o gl
22l Jdonr 5o end Glinn, GheS| s
Cod pas cde Ll ol saslie aals jle b awylis
(olo olil ez alse 4 lsioe | o e BN
00938l sk 5 Ol Ol az s (oo b Ll
Khan et al., ) ols cos op> @ bgdanp, ol

(2017
S e 1250 g3 ol plale elBd e
Sk 5l &5 wtbioe ST (fBo g 9 (S
bssye Szl 5 Sbl Laos b Gl 5 (5,550
$adsSse ) Slims loulpslSgisal o5be Jlb
5 03 JW (el e ;0 &5 wiies S8
Van ) wisd e gy ol ade polaisl jsbay
o958 pol> ialesl yo (Muiswinkel et al., 2006
slopz B 5 C slogualis psrilusil 5l (gl
ol b aslie o IgM - jls e yil38l 90 C 4 B
Col osle Hlas Sllllas .0y0,5 wall oy b oadaydss
s 5 a3, 0Skos Wl e paeibugli JoSe oS
Ashouri et ) siasy seup 1) H5.5 SlansT ool clo
o k8 olllle .@l., 2015, Saffari et al., 2017
dian) pobe poile s B uolug a5 39 ools oles
Gatlin et al.,, ) ol v &y50 4 45 Wiwd ogo
Sl 9 00,5 Joe (1986; Fonseca et al., 2013
El-Shenawy et al., ) ol s sloasls
silonST ol s s clbee 5 (2015
1 a5 Wl cuie ,3b (Bernabucci et al., 2002)
NG ady S g Gl L1y 095 ol addllas
9 Cesgdgierme Slalllas b g g Olid 93 ey
388 el oba] Gebow ale 3 OYA) ]S

Sess b oadandss ale S GdpslSsisel (i o


https://fa.wikipedia.org/w/index.php?title=%D9%85%D9%88%D9%84%DA%A9%D9%88%D9%84%E2%80%8C%D9%87%D8%A7%DB%8C&action=edit&redlink=1
https://fa.wikipedia.org/w/index.php?title=%D9%85%D9%88%D9%84%DA%A9%D9%88%D9%84%E2%80%8C%D9%87%D8%A7%DB%8C&action=edit&redlink=1
https://fa.wikipedia.org/w/index.php?title=%D9%85%D9%88%D9%84%DA%A9%D9%88%D9%84%E2%80%8C%D9%87%D8%A7%DB%8C&action=edit&redlink=1
https://fa.wikipedia.org/wiki/%D8%B3%DB%8C%D8%B3%D8%AA%D9%85_%D8%A7%DB%8C%D9%85%D9%86%DB%8C
https://fa.wikipedia.org/wiki/%D8%A2%D9%86%D8%AA%DB%8C_%DA%98%D9%86%E2%80%8C%D9%87%D8%A7

EJC(SLAO:\AQJ:le:\lwaJJQUJ;\E

OKea 5 SHos

o egiomo)ly o (g o« UiRO gy o) (ABLS

o995 ol (shsdssed AWAR o i (5 i g

obple (wlid (93 6305 e g oLl e

camio VAT o )5l oo Lal

W doigd op 015,50l e (Cawgd (Ghesxo

9 O pldezo o (Gg S oS g CwSs

5C 5 E Glagusly 5 150 1Y L 015 o

l2)gSB p (ol phan S e plgie 4 ponile

(Lates calcarifer) bl b ow sl g o,

FY-VE (V)P (ol 4,055 aloms

Abdelghany, A.E. and Ahmad, M.H., 2002.
Effects of feeding rates on growth and
production of Nile tilapia, common carp
and silver carp polycultured in fertilized
ponds. Aquaculture Research, 33(6): 415-
423. Doi: 10.1046/j.1365-109. 2002 .00689
X.

Adineh, H., Naderi, M., Nazer, A., Yousefi,
M. and Ahmadifar, E., 2020. Interactive
effects of stocking density and dietary
supplementation with Nano selenium and
garlic extract on growth, feed utilization,
digestive enzymes, stress responses, and
antioxidant capacity of grass carp
(Ctenopharyngodon idella). Journal of the
World Aquaculture Society, 8(5): 417-432.
D0i:10.1111/jwas.12747.

Affonso, C.M., Da Silva, L.C., Lima, F.G.
and Soares, S., 2004. MW and MVar
management on supply and demand side for
meeting voltage stability margin
criteria. IEEE TRANSACTIONS on Power
Systems, 19  (3):  1538-1545. DOI:
10.1109/TPWRS.2004.831659.

Toba (59l 0> b oddardis (LSS5, VI3 5o
oledl a5 ol 2 B C slagmaliyg cpgeiluogil aline
385 olhale ;5 pye AST ol oy meS a5 cusls
I P R R R A R e

b 0 Slae 4 ol JBlas Silis a5 ol comlin
S Ceolog)S ool 15 055 08 sladsbe ol 5 oS
Al oo olald 4gS 5 ol adllas @l b g
0 e bl Sldlas Wl el ol oLl g
2 yS Oyge pleleld

bl gogl aSels plas Gdiod cnl @l
C slaimelug ot 0)35l ol Sligy ) slo oS
iz pSehS o p S e Ve 5P IV (e B
039 GRIPBN a8 (0e)3 B) (2l 0)9 sl sme S8
Ay g (o, VAR) oy aby 75 (do,0 YIAT) oy
S oo ol jlad b awslie jo (aoy £IYY) aljs,
eyl Joime Ll 4 4y L LI (P<0.05)
Gyl sl 0¥ 5 5lhaudl giel b)) oS
dogs aald op> b sadads lele 4 Cond g
Sl b s ogas 0 san Slallle g
ol @losdon slagatls 5 oS C3b 598 (e
DS O jgo AsS

F W

4.‘ ‘)é‘sm' 9 P 4‘SM‘ [ 4@5&0)}& "C ‘M'JT
S sl eSe il pshw LSb AYAA
‘AJJJU 9 JJ::) Q)Sl.o.c » 03l (5’L""9’)") GJ‘MS‘
2l Gy sty (Fp oy on SLS
.(Oncorhynchus mykiss) LS .55, <Y1J33
AY Ve (D0 bl 438 adore

9 .é “S.;.?u\eLC 9.0.9 @ ‘L"Ln.?J s.k—é 6&7)9.3.20 QSJ‘SL?
— ok S9IeSSsm sleosls alme gl (39,0
FY -0 @)Y (Jsge
olple (g aslilad 55 . olpl )o (5)ksls lele
FE-YY 2 (5l lale

\Y-


https://doi.org/10.1046/j.1365-2109.2002.00689.x
https://doi.org/10.1046/j.1365-2109.2002.00689.x
https://doi.org/10.1111/jwas.12747
https://doi.org/10.1109/TPWRS.2004.831659

Yo (Ve ol ol cale alae

Albrecht, M.A., Evans, C.W. and Raston,
C.L., 2006. Green chemistry and the health
implications of nanoparticles. Green
Chemistry, 8(5): 417-432. DOI:
10.1039/b517131h.

Ashouri, S., Keyvanshokooh, S., Salati, A.P.,
Johari, S.A. and Pasha-Zanoosi, H.,
2015. Effects of different levels of dietary
selenium  nanoparticles  on  growth
performance, muscle composition, blood
biochemical profiles and antioxidant status
of common carp (Cyprinus carpio).
Aquaculture, 446; 25-29, DOI:
10.1016/j.aquaculture.2015.04.021.

Bernabucci, U., Ronchi, B., Lacetera, N. and
Nardone, A., 2002. Markers of oxidative
status in plasma and erythrocytes of
transition dairy cows during hot season.
Journal of Dairy Science, 85(9): 2173-
2179. Doi: 10.3168/jds.S0022-
0302(02)74296-3.

Cotter, P.A., Craig, S. R. and McLean, E.,
2008. Hyperaccumulation of selenium in
hybrid striped bass: a functional food for
aquaculture?. Aguaculture Nutrition, 14(3):
215-222. DOI:10 .111.1365-2095. 2007
.00520 .x 1/j.

Coz-Rakovac, R., Strunjak-Perovic, 1.,
Hacmanjek, M., Lipej, Z. and Sostaric,
B., 2005. Blood chemistry and histological
properties of wild and cultured sea bass
(Dicentrarchus labrax) in the North
Adriatic  Sea.  Veterinary  Research
Communications, 29(8): 677-687. DOI: 10.
1007 /s11259-005-3684-z.

'\

Dabrowski, K. and Ciereszko, A., 2001.
Ascorbic acid and reproduction in fish:
endocrine regulation and gamete quality.
Aquaculture Research, 32(8): 623-638.
DOI:10.1046/j.1365-2109.2001. 00598.x

Diplock, A.T. and Hoekstra, W.G., 1976.
Metabolic aspects of selenium action and
toxicity. CRC Critical Reviews in
Toxicology, 4(3): 271-329. DOI:10. 1080/
10408447609164016.

Ellis, A.E., 1990. Lysozyme assays. In: Stoka,
J.S., Fletcher, T.C., Anderson, D.P.,
Roberton, B.S. Van Muiswisal, W.B. (Eds).
Techniques in Fish Immunology. SOS
Publications. USA, 101-103.

El-Shenawy, N.S., AL-Harbi, M.S. and
Hamza, R.Z., 2015. Effect of vitamin E
and selenium separately and in combination
on biochemical, immunological and
histological changes induced by sodium
acid in male mice. Experimental and
Toxicologic Pathology, 67(1): 65-76. DOI:
10.1016/j .etp.2014.10.005.

Ewan, R.C., 1976. Effect of selenium on rat
growth, growth hormone and diet
utilization. The Journal of Nutrition, 106:
702-709. DOI:10.1093/jn/106.5.702.

Fonseca, S.B.D., Silva, J.H.V.D., Beltréo
Filho, E.M., Mendes, P.D.P., Fernandez,
J.B.K.,, Amancio, A.L.L. and Silva,
F.R.P.D., 2013. Influence of levels and
forms of selenium associated with levels of
vitamins C and E on the performance, yield
and composition of tilapia fillet. Food
Science and Technology, 33: 109-115.
DOI:10.1590/S0101-20612013000500017.


https://doi.org/10.1016/j.aquaculture.2015.04.021
https://doi.org/10.1016/j.aquaculture.2015.04.021
https://doi.org/10.3168/jds.S0022-0302(02)74296-3
https://doi.org/10.3168/jds.S0022-0302(02)74296-3
https://doi.org/10%20.111.1365-2095.2007.00520.x%201/j.
https://doi.org/10%20.111.1365-2095.2007.00520.x%201/j.
https://doi.org/10.1007/s11259-005-3684-z
https://doi.org/10.1007/s11259-005-3684-z
https://doi.org/10.1046/j.1365-2109.2001.%2000598.x
https://doi.org/10.1080/10408447609164016
https://doi.org/10.1080/10408447609164016
https://doi.org/%2010.1016/j%20.etp.2014.10.005
https://doi.org/%2010.1016/j%20.etp.2014.10.005
https://doi.org/10.1093/jn/106.5.702
https://doi.org/10.1590/S0101-20612013000500017

EJC(SLAO“.\Al:\fJ:le:\lwaJJQUJ;\E

OKea 5 SHos

Fynn-Aikins, K., Hung, S.S.0 and Hughes,
S.G., 1993. Effects of feeding a high level
of D-glucose on liver function in juvenile
white sturgeon (Acipenser transmontanus).
Fish Physiology and Biochemistry, 12 (4):
317-325.DOI:0rg/10.1007/BF00004416.

Gatlin, 111, D.M., Poe, W.E., Wilson, R.P.,
Ainsworth, A.J. and Bowser, P.R., 1986.
Effects of stocking density and vitamin C
status on vitamin E-adequate and vitamin
E-deficient fingerling channel catfish.
Aquaculture, 56(3-4): 187-195. DOI:10.
1016/0044-8486(86)90334-0.

Hardy, R.W. and Barrows, F.T., 2002. Diet
formulation and manufacture. In: Halver,
J.E., Hardy, RW (Eds). Fish Nutrition.
Academic Press, London. pp. 505-600.

Harsij, M., Kanani, H.G. and Adineh, H.,
2020. Effects of antioxidant
supplementation (nano-selenium, vitamin C
and E) on growth performance, blood
biochemistry, immune status and body
composition of rainbow trout
(Oncorhynchus mykiss) under sub-lethal
ammonia exposure. Aquaculture, 521: 734-
942.DOI:10.1016/j.aquaculture.2020.73494
2.

Holland, M.C.H. and Lambris, J.D., 2002.
The complement system in teleosts. Fish
and Shellfish Immunology, 12: 399-420.
DOI:10.1006/fsim.2001.0408.

Hung, S.S.0. and Lutes, P.B., 1987.
Optimum feeding rate of hatchery-produced
juvenile  white  sturgeon  (Acipenser
transmontanus): at 20 C. Agquaculture,

65(3-4): 307-317. DOI:1016/0044- 8486
(87) 90243-2.

Jamil, Z., 2013. Effects of inorganic and

nanoform of selenium on growth
performance and biochemical indices of
mahseer (Tor putitora). M.Phil. Thesis,
Quaid-i-Azam  University,  Islamabad,
Pakistan. 260 P.

Khalil, H.S., Mansour, A.T., Goda, A.M.A.

and Omar, E.A., 2019. Effect of selenium
yeast  supplementation on  growth
performance, feed utilization, lipid profile,
liver and intestine histological changes, and
economic benefit in meagre, (Argyrosomus
regius), fingerlings. Aquaculture, 501: 135-
143.DOI:10.1016/j.aquaculture.2018.11.01
8.

Khan, K.U., Zuberi, A., Nazir, S,

Fernandes, J.B.K., Jamil, Z. and Sarwar,
H., 2016. Effects of dietary selenium
nanoparticles on  physiological and
biochemical aspects of juvenile Tor
putitora. Turkish Journal of Zoology, 40
(5): 704-712. DOI:10.3906/z00-1510-5.

Khan, K.U., Zuberi, A., Fernandes, J.B.K.,

Ullah, 1. and Sarwar, H., 2017. An
overview of the ongoing insights in
selenium research and its role in fish
nutrition and fish health. Fish physiology
and Biochemistry, 43(6): 1689-1705. DOI:
10.1007/s10695-017-0402-z.

Khara, H., Sayyadborani, M. and Sayyad

Borani, M., 2016. Effects of a-Tocopherol
(vitamin E) and ascorbic acid (vitamin c)
and their combination on growth, survival
and some hematological and

\YY


https://doi.org/10.1016/0044-8486(86)90334-0
https://doi.org/10.1016/0044-8486(86)90334-0
https://doi.org/10.1016/j.aquaculture.2020.734942
https://doi.org/10.1016/j.aquaculture.2020.734942
https://doi.org/10.1006/fsim.2001.0408
https://doi.org/10.1016/0044-8486(87)90243-2
https://doi.org/10.1016/0044-8486(87)90243-2
https://doi.org/10.1016/j.aquaculture.2018.11.018
https://doi.org/10.1016/j.aquaculture.2018.11.018
https://doi.org/10.1007/s10695-017-0402-z
https://doi.org/10.1007/s10695-017-0402-z

Yo (Ve ol ol cale alae

immunological parameters of Caspian
brown trout, Salmo trutta caspius juveniles.
Turkish Journal of Fisheries and Aquatic
Sciences, 16: 385-393. DOI:10.4194/1303-
2712-v16_2 18.

Kim, K., Wang, X., Choi, S., Park, G., Koo,

J. and Bai, S. C., 2003. No synergistic
effects by the dietary supplementation of
ascorbic acid, a-tocopheryl acetate and
selenium on the growth performance and
challenge test of Edwardsiella tarda in
fingerling Nile tilapia (Oreochromis
niloticus L). Aquaculture Research, 34:
1053-1058. DOI:10.4194/1303-2712-
v17_3 09.

Koyama, 1., Miura, M., Matsuzaki, H.,

Sakagishi, Y. and Komoda, T., 1987.
Sugar-chain  heterogeneity of human
alkaline phosphatases: differences between
normal and tumour-associated isozymes.
Journal of Chromatography B: Biomedical
Sciences and Applications, 413: 65-78.
DOI:10.1016/ 0378-4347(87)80214-1.

Lee, S., Park, G., Moniruzzaman, M., Bae,

J., Song, Y., Kim, K. and Bai, S.C., 2016.
Synergistic effects of dietary vitamin C and
selenium on induced methylmercury
toxicity in juvenile olive flounder
(Paralichthys olivaceus). Turkish Journal
Fish Aquaculture Science. 17: 527-533.
DOI:10.4194 /1303-2712-v17_3_09.

Levander, O.A., 1986. Selenium. In: Mertz W

(ed) Trace elements in human and animal
nutrition. Academic Press, London, pp.
139-197.

\YY

Lorentzen, M., Maage, A. and Julshamn, K.,

1994, Effects of dietary selenite or
selenomethionine on tissue selenium levels
of Atlantic salmon (Salmo salar).
Aquaculture, 121(4): 359-367. https ://doi
.0rg/ 10.1016/0044- 8486(94)90270-4

Luo, L., Xue, M., Wu, X.F., Cai, X.F., Cao,

H.N. and Liang, Y.M., 2006. Partially or
totally replacement of fish meal by solvent
extracted cottonseed meal in diets for
juvenile rainbow trout (Oncorhynchus
mykiss). Aquaculture Nutrition, 12: 418-
424. DOI:10.1111/j.1365-2095.  2006.
00443.x.

Mansour, A.T.E., Goda, A.A., Omar, E.A,,

Khalil, H.S. and Esteban, M.A., 2017.
Dietary  supplementation of organic
selenium  improves growth, survival,
antioxidant and immune status of meagre,
(Argyrosomus regius), juveniles. Fish &
Shellfish Immunology, 68: 516-524. DOI:
10.1016/j.si.2017.07.060.

Moniruzzaman, M., Park, G., Yun, H., Lee,

S., Park, Y. and Bai, S.C., 2015.
Synergistic effects of dietary vitamin E and
selenomethionine on growth performance
and tissue methyl mercury accumulation on
mercury induced toxicity in juvenile olive
flounder (Paralichthys olivaceus,
Temminck et Schlegel). Aquaculture
Research, 48 (2): 1-11 DOl:
10.1111/are.12904.

Moore, B.J., Hung, S.S. and Medrano, J.F.,

1988. Protein requirement of hatchery-
produced  juvenile  white  sturgeon
(Acipenser transmontanus). Aquaculture,


https://doi.org/10.1016/%200378-4347(87)80214-1
http://dx.doi.org/10.4194/1303-2712-v17_3_09
https://doi.org/10.1016/0044-%208486(94)90270-4
https://doi.org/10.1016/0044-%208486(94)90270-4
https://doi.org/10.1111/j.1365-2095.2006.00443.x
https://doi.org/10.1111/j.1365-2095.2006.00443.x

EJCGLAO«MQJ:eJ&SlwaJJQUJ;\E

OKea 5 SHos

71(3): 235-245. DOI: 10.1016/0044 -
8486(88)90262-1

Morgan, B.P., Marchbank, K.J., Longhi,
M.P., Harris, C.L. and Gallimore, A.M.,
2005. Complement: central to innate
immunity and bridging to adaptive
responses. Immunology Letter, 97: 171-179.
DOI:10.1016/j.imlet.2004.11.010.

Muller, E.E., Locatelli, V. and Cocchi, D.,
1999. Neuroendocrine control of growth
hormone secretion. Physiological Reviews,
79 (2): 511-607.
DOI:10.1152/physrev.1999.79.2.511.
Naderi, M., Keyvanshokooh, S., Salati, A. P.
and Ghaedi, A., 2017. Effects of dietary
vitamin E and selenium nanoparticles
supplementation on acute stress responses

4): 282-291. DOI:10. 1016/j .aquaculture
.2009.07.003.

Rodriguez, H. and Rojas, S., 2014. Efecto de

dietas enriquecidas con vitamina ey selenio
organico en el comportamiento productivo
y calidad funcional del filete de trucha arco
iris (Oncorhynchus mykiss). Revista de
Investigaciones Veterinarias del Peru,
25(2): 213-225.

Ronyai, A., Ruttkay, A., Varadi, L. and

Peteri, A., 1990. Growth of Siberian
sturgeon (Acipenser baeri B.) and that of its
both hybrids with the sterlet (Acipenser
ruthenus L.) in recycling system. In:
Rényai, A., (ed) Acipenser Premier
Colloque International Sur [I'esturgeon,
Bordeaux, CEMAGREF. pp. 423-427.

in rainbow trout (Oncorhynchus mykiss) Rotruck, J.T., Pope, A.L., Ganther, H.E,,
previously subjected to chronic stress. Swanson, A.B., Hafeman, D.G. and
Aquaculture,  (473): 215-222. DOI: Hoekstra, W.G., 1973.  Selenium:
10.1016/ j.aquaculture.2017.02.020.

Nayak, S.K., 2010. Probiotics and immunity: a
fish  perspective. Fish &  Shellfish
Immunology, 29(1): 2-14. DOI:10.1016/

biochemical role as a component of

glutathione peroxidase. Science, 179: 585—

590. DOI: 10.1126/science.179.4073.588.
Saffari, S., Keyvanshokooh, S., Zakeri, M.,

J.fs1.2010.02.017.

NRC (National Research Council), 2011.
Nutrient Requirements of Fish and Shrimp.
The National Academy Press, Washington,
D.C., 329 P.

Rider, S. A., Davies, S.J., Jha, A.N., Fisher,
AA., Knight, J. and Sweetman, J.W.,
2009. Supra-nutritional dietary intake of
selenite and selenium yeast in normal and
stressed rainbow trout (Oncorhynchus
mykiss): implications on selenium status
and health responses. Aquaculture, 295(3-

Johari, S. A. and Pasha-Zanoosi, H. J. A.
N., 2017. Effects of different dietary
selenium  sources  (sodium  selenite,
selenomethionine and nanoselenium) on
growth performance, muscle composition,
blood enzymes and antioxidant status of
common carp  (Cyprinus  carpio).
Aquaculture  Nutrition, 23(3):  611-
617.D0OI:10.1111/anu.12428.

Shenkin, A., 2006. Micronutrients in health

and disease. Postgraduate Medical Journal,
82(971): 559-567.

V¥


https://doi.org/%2010.1016/0044%20-8486(88)90262-1
https://doi.org/%2010.1016/0044%20-8486(88)90262-1
https://doi.org/10.1016/j.imlet.2004.11.010
https://doi.org/10.1152/physrev.1999.79.2.511
https://doi.org/%2010.1016/%20j.aquaculture.2017.02.020
https://doi.org/%2010.1016/%20j.aquaculture.2017.02.020
https://doi.org/10.1016/j.fsi.2010.02.017
https://doi.org/10.1016/j.fsi.2010.02.017
https://doi.org/10.1016/j.aquaculture.2009.07.003
https://doi.org/10.1016/j.aquaculture.2009.07.003
https://doi.org/10.1126/science.179.4073.588
https://doi.org/10.1111/anu.12428

Yo (Ve ol ol cale alae

http://dx.doi.org/10.1136/pgm;j.2006.04767
0.

Sritunyalucksana, K., Intaraprasong, A.,

Sa-nguanrut, P., Filer, K. and Fegan,
D.F., 2011. Organic selenium
supplementation promotes shrimp growth
and disease resistance to Taura syndrome
virus. Science Asia, 37: 24-30. DOI: 10.
2306 /scienceasial513-1874.2011.37.02.

Taveekijakarn, P., Miyazaki, T.,

Matsumoto, M. and Aral, S., 1996.
Histopathological and  haematological
changes in amago salmon, Oncorhynchus
rhodurus (Jordan & McGregor), fed a
vitamin-D-free diet. Journal of Fish
Diseases, 19(4): 289-294. DOI:10. 1046/j.
1365-2761.1996.d01-85.x.

Thomas, 1., 1998. Alanine aminotransferasr

(ALT), aspartate amino transferase (AST).
In: Thomas, | (ed). Clinical Laboratory
Diagnostic.2 rd.edn. Frankfurt TH-Books
Verlagsgesellsc, pp. 55-65.

Van Muiswinkel, W. B. and Vervoorn-Van

Der Wal, B., 2006. The Immune System of
Fish. In: Woo, P.T.K.,(ed) Fish Diseases
and Disorders. CAB International,
Netherlands, Wageningen, pp. 678-701.

Wang, C. and Lovell, R. T., 1997. Organic

selenium sources, selenomethionine and
selenoyeast, have higher bioavailability

YO

than an inorganic selenium source, sodium
selenite, in diets for channel catfish
(Ictalurus punctatus). Aquaculture, 152(1-
4). 223-234. https:DOI:10.1016/S0044-
8486(96)01523-2.

Wang, Y., Yan, X. and Fu, L., 2013. Effect of
selenium nanoparticles with different sizes
in primary cultured intestinal epithelial cells
of crucian carp, (Carassius auratus
gibelio).  International ~ Journal  of
Nanomedicine, 8: 4007-4013.
DOI: 10.2147/1JN.S43691.

Whanger, P.D., 1981. Selenium and heavy
metal toxicity. In: Spallholz J.E; Martin J.
L; Ganther, H.E (ed) Selenium in biology
and medicine. 2rd edn AVI Publishing,
England, Westport CT, pp. 230-255.

Yano, T., 1992. Assays of hemolytic
complement activity. In: Stolen, J.S.,
Fletcher, T.C., Anderson, D.P
(ed).Techniques in Fish  Immunology,
2rd.edn Fair Haven, USA, New Jersy,
pp.150- 158.

Yu, H., Zhang, C., Zhang, X., Wang, C., Li,
P., Liu, G. and Ji, H., 2020. Dietary
nano-selenium enhances antioxidant
capacity and hypoxia tolerance of grass
carp Ctenopharyngodon idella fed with
high-fat diet. Aquaculture Nutrition, 26(2):
545-557. DOI:.org/10.1111/anu.13016.


http://dx.doi.org/10.1136/pgmj.2006.047670
http://dx.doi.org/10.1136/pgmj.2006.047670
https://doi.org/10.1046/j.1365-2761.1996.d01-85.x
https://doi.org/10.1046/j.1365-2761.1996.d01-85.x
https://doi.org/10.1016/S0044-8486(96)01523-2
https://doi.org/10.1016/S0044-8486(96)01523-2
https://dx.doi.org/10.2147%2FIJN.S43691
https://doi.org/10.1111/anu.13016

Iranian Scientific Fisheries Journal Vol.30, No.6

Effect of micro coated selenium, vitamins C and E on growth performance, immune
indices and liver enzymes in juvenile beluga (Huso huso)

Pourzelti A.H.}; Seyed Hassani M.H."!; Adineh H.2; Sohrabi T.!
“mirhamedhassani@yahoo.com

1-International Caspian Sturgeon Research Institute, Agricultural Research, Education and Extension
Organization (AREEOQ). Rasht, P.O.Box: 3464-41635.

2- Gonbad Kavous University, Department of Fisheries, Faculty of Agriculture and Natural Resources,
P.O.Box: 4971799151,

Abstract

In the present experiment, the effect of a mixture of microcoated supplements of selenium
nanoparticles (particle size 30 nm) (Pishgaman Nanomavad Company, Khorasan), vitamins C and E
(0.1, 30, and 100 mg/kg: A diet), (0.2, 60, and 200 mg/kg: B diet), (0.3, 90, and 300 mg/kg: C diet)
and a control diet (no supplement: D diet) on growth indices, feed efficiency, immune system, and
liver enzymes of 120 beluga with an average initial weight of 77.34+1.38 g grown in fiberglass tanks
(supplied with a mixture of well and river water) in the form of 4 treatments (each with 3 replications)
for 10 weeks were investigated. The fish were fed at 2% of body weight 3 times a day. At the end of
the experiment, final weight (5%), body weight gain percentage (3.84%), specific growth rate (1.89
%J/day) and daily growth (6.23%) in the fish fed with B diet were significantly higher than the control
diet (P<0.05). The activity of aspartate aminotransferase (SGOT) and alanine aminotransferase
(SGPT) serum enzymes was higher than the fish fed with the control diet. (P<0.05). significant
difference was not observed in serum total immunoglobulin (Ig) fish fed diets B, C and control
(P>0.05), but serum ACHs in fish fed control was significantly higher than diets A and B (P<0.05) ,
also there was no significant difference in serum lysozyme in control, A and B treatments (P>0.05).
The results of this study showed that adding 0.2, 60, and 200 mg/kg selenium nanoparticles, vitamins
C and E to the commercial diet could significantly increase of final weight and growth indices, but
more studies should be done on the effect of microcoated selenium nanoparticles on liver performance
and biochemical indices of this species.

Keywords: Huso huso, Nanoselnium, Vitamins C and E, Growth indices, Food conversion
ratio, Immune system, Liver enzymes
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