[ Downloaded from journal ofbiosafety.ir on 2026-07-02 ]

[ DOR: 20.1001.1.27170632.1395.9.1.5.7 ]

(i (ag) Adaa
\Y4ad JLH‘\ bJLAA.‘ﬂsq 5,494

e Lo il 3 Gl Caglie g 03 C 9 E R (maliy g lams) AT

V&i‘v\k J.:S| JP-;\:AAG*\JL:: t’fbb MLU
O‘J‘l‘ EJC—:J):’- s:@.\fud.o- o'.’.l"...)a Oﬂ_,r)l;ol{&.;b ‘w_,}l.:s‘_,‘sv'li): r_,l:« o JSLES)s ‘CJ}\.:J ‘5,253‘5_,;:.'.\:—\
U‘x‘ ‘ulSJS suls;‘;t:.b CL‘JGJ.)JL‘:S (-‘,.\5« oKﬁJ\: s § .]a.‘?u_, QM a..\g.;.;h ‘Q)L:J UJS )lﬂbb‘ -y

Darabitabar@gmail.com

oNS>

k4

e nl 6 | el ol 5 Ol el 53 (St el Sl S0 51 6 ol e ST S0
Olabe LSy Olsee ol 5l eslizal L oS 3580 63l Olale oA o 53 Ol o L g5 sl sls slls
oramen 8L G (VL CldS L 5 CudS Olea b olg e 4 (%S Ol 03 5 050 S R
cnl o Vb lalade LB Olsoe 15 iliss (S 20 ol 53 0Ll ablie 8 g cnl 5l ealinad b 015 o0
oo 53 Sge i slge ol Ll el 45 Il e ys 5 Lledd antlid asl 5 iy S e Ol s b sl
Gl 53 0Lyl Cuglie 03 2 VU 5 Ay Olse il bl o olde e Sl (il il s sl olalbe olis
53057 GGl ) w5l 45 Az Julge C S E bty Jol (aliteST T 0 e Sl cilises
Slalas & 5 b oS o Jas gSlenST il a3 sk glis A Ol 5 edd STy plgl S
22 C by VL Ao ss 505 € sl s Sl (6 i il pml Gt li 48 5500 Ol Ol 5 r 0 ol el
s o 0L 355 516 e BT ¢ sl e S S 1 a5 landss Sl s Obale e e

ol VT OleST 5T ¢ asl S s € S E (slamel s g dS iladS

sl s A, S e Olge L oslge pl s doddo
sl Ll g5 ood &S b= ey g Lo sl LoaS 5580 (g3lge Ol oo Olale plde o, 5o
03 kil Slale oM o D3 S sdie Slse 53 iy Olale ) Olpe el Sl eslial
W5 A, Ol SRl (2lde slse ol 5153 Olor b olg Jsame 4 (525 Oloy L3 Ol5
Sl dilms gla 25 ol s 0Ll cuglis 0 cromat b Cows (65VL CudSL o s CukS
LS g 5l 5 Lasyls 5l a8 csladle (YA) 16 e 55 0Lyl ablie cud olge ool 5l eslizal b Ol 5
Wb lale il gla Sl Olys gl VU (slaba=de LB Ol 4 oy Cilises sla 25 il 5
¥


mailto:%20%20%20%20%20%20%20%20%20%20mj_khani67@yahoo.com
mailto:%20%20%20%20%20%20%20%20%20%20mj_khani67@yahoo.com
https://dor.isc.ac/dor/20.1001.1.27170632.1395.9.1.5.7
http://journalofbiosafety.ir/article-1-111-fa.html

[ Downloaded from journal ofbiosafety.ir on 2026-07-02 ]

[ DOR: 20.1001.1.27170632.1395.9.1.5.7 ]

MAFAD g o) o lad cd 590 ¢ ) e Alaa”

2 gl iy g8 ) o S s ol ol
S S s Jlme pelus g V) 5 O
5ol (S5 Sl (See b Q12 sl
el slacod Wil oS e s Ll 2
L 5 s b 5L sy glagmelus oled b
Ll Vb laaSTs 5o spmsipl bodule el
rab s slge 0ST e s oS eaas o 20l e
LS o S Cmer Ol L gl ki
263k Caal Sl lae o 4 sl 5 035530 e
03,5 Jos 55 wole Lol g 390 0 Jls 5
slse OLS 54y G e (gl O oUls 5 Ol
5 S sl Sl e el e
Olale sbaa S Lol 3 bagmlus & olazs
o 53 3l cpl bl il sl ot Ses S
Lis iy Ol e bl b cou
e gME S5 sl by (S5 s
oen 5 e Luld DT s o ol
T e I
() sl 13 B8 oK o S 55l Sl
S Ol oy 5o bagslys 3 Il
Ol Gpemen Ll (655,830l S el
Mo s Lol Gar b Ol
ool e 3 35 Sl i S
(0) ol (gu5 0

P e,V

Sapl OAane 5 (S a ST (S
L ol 03 A Olgr el 53 5 ol
53 1) Ls § e slas oS Sl mlie ol
Uil sl sl SOl ale (ol slakaoes

S s Jﬂ sl o3 03 poey slasa NI S

fy

b ol bl g oslinal o sSL la S50
3 b S S Jlie o o S Ceslin 5550
Oemed 3 s Olale O 55 sl e
5 e el ol SaNT ol
el DLl sy e s Sl RS
Sl eslizal el Gdle 3 B sld cam el ol
S el 5 A S 4 gy b S
Ve 5 basolen 5l 680 ln o ml S s
Gy i gl a5 0Ll Caslie 03
(V)58 555 4 gm0

Pl S0l by g BlS st
Ol 555 (oS cop b SN OIS IS Al S e
2ol GBS e Koo s gl Jypl S
o)l el 5158 Ke 5 Olale eyl s
S sbdile Jos Joged e S e
Sl ol obslas gladls el
b Sbdshe K Sol iamen 5 L s
(Y0) 5% o Olale 53 (g3l ST glageuly 5 eis
Wl ) Mg Rl o al G o
257 45 Lph oo OladieS Slaitiy 5 LaonS ) 2]
Aisd o T 5B lacom i) c b Sl o s
L ety L Coaglie 3B gl S s
Wa3ls Sl 0t Il o g 5 035 byl Olials s
Lls Ik el 3 ee i Olale s oS
Copde 53 el G e 28 plply sd
Lol Cuslie 03,5 YU 5 0Ll slagslan K
(T il IS5 ciisen sl ) o
Gl slaise Bl K Olpea dagsluy s
Ay gl S e s STt ey LSS

0y D RG] LS)))"E QL\V&,EL}»J;):}


https://dor.isc.ac/dor/20.1001.1.27170632.1395.9.1.5.7
http://journalofbiosafety.ir/article-1-111-fa.html

[ Downloaded from journal ofbiosafety.ir on 2026-07-02 ]

[ DOR: 20.1001.1.27170632.1395.9.1.5.7 ]

"o Caaglie 354 53 C S E (slameli s ST mT 3 mlaa o ola "

o o oldl glacdle s edes sba 5
(e Sladsly Clay il o ol of lalases
O Sl Jel ol (JE s e ooslis
Shail V528 s ol b s lacs s
JSis e apls B 5l 20 Sl 5 il
ormen Az ol o S s K Sl e
Dyl Ly e e O30 sy (S S0
s S s ol Ol Al JialS Al
© bl 5 Coen e w izmen 5 e 5 S
2 PSS sl e (gl oy 55 e
(7)) Sl o ale G5 e

SIS p o

CMans 51 S ST p e b Ol e (So T
g Bl 4 48 050 0 e James Do
S eslial ann s (Al SBT ¢ g5 5 (s5slis
o el il Sl 5, oS p o
3ol Gkl s hE e b sedl
Lsde ol Glalame 3l 55,5liS sl i)
o3zl 5550 ($5o5LES 53 &S 2SS gy (V)
5 el S3ited Gu b Sl SIS e S e LB
s T e sl e gl o 5 0lT L
@kl AL e Gble (555 UL i) Ceames
e @ p e 3955 o Ll o 0T 525 51 S
el s isesl ) s o3l 3 pd ol of
0,57 o2 4 Jod 5 ok aoms CSU sl
Sl 5 SIS b Sl Jols
S Dl e 5 0l (55,5lS DY suas
sl dal e Oludl el 59y g

ool ZodS 4 cpyew DLOLS DI 55, Ol

)\J_“e u.,aj’u B QLA) coslaul QLA) e ‘Lf’w

fr

M s Akl G 5V 53 Oleals 355 e 88
) e Son bl s Ll S 5
e 3 257 se oy B o o aei Y
AN Ll 1,

g e ks D glite slaslS s I eV
WAL lre slge Jold et NT IS sbe
Sk s S le e IS ST ey s
o S S s N ik (e s
Ul odiy Do se K3l ST 52wl
Gk 5 Sadl sll i e wsls Sa
a Sl Slals & das e 55 Sl Lodls
5ooki ol lake 3)l5 wdii o513 s
Al aeSt Sl (Sl GBS
S sl oo L b glaeesBls S
23 2ph sl ol LS 285 o Ll e
S b 055 W e 53 oS plerd oS3
R N L RCHryepriy e SN e ]|
23 S5 s ) Akl aa JB
Wil SUjlast s Wlge ol Glagieew S|
L e = Ol 3 a8 (golge 5l s O o350
(2 Sl S S35 p alaed VT e Dl
O slr 5 QLS Jasd aisls 5 plesd o3l ¢ 5 @
3 sbend Sl &S 1z sl Ko ele OF @
Gl 4 el 5 Cosens Sbml b
Ll o ol G2l Olslr Sl Glapienn
(M

Sao slas VT sauaid

e A

ol sbes S 5l S Ulsee S Sl
FRUC R PN JU ISP P PSS PR e ]


https://dor.isc.ac/dor/20.1001.1.27170632.1395.9.1.5.7
http://journalofbiosafety.ir/article-1-111-fa.html

[ Downloaded from journal ofbiosafety.ir on 2026-07-02 ]

[ DOR: 20.1001.1.27170632.1395.9.1.5.7 ]

MAFAD g o) o lad cd 590 ¢ ) e Alaa”

G S Conli= (V) ssd e eslizad Lol
bl e coslite e g 4 ale Cilises
il Olabe (655 selido sl bl 50!
(V) 5,8 o Syso

Ll o ST ST SlapslSe GLls 5 La ale
gls olaz| Sl 5l 4 0l o LOT der S5l oS
«(SOD) 3L yamms> LS| s Joli JlonS] 2T
516,50 3lAa ol enas 4S5 S o Ll (CAT) VLIS
L Sk Slast sl s Sl (glee yome a5l
2 sl sl Gl o g s e |35
LSl g w3l Obe cpl 3 08) Wsls edge
Gla e il e obs L - 35l (SOD) b yes
Ol LS| s ISl 51 b sl
(CAT) VU w51 3,b 51555 oo o gmms (02)
Sl g Jsbor 53 dyons Ga0IS) 5T 25 5
Sl O Joo pedlSe 5 el s3l5n
S 3 b Y) el 0381 5 O w05 a0a
S b oS Slest ST el sla il
5 o3 dstome sl 65 ol 5l sl
gl sl o olie b Olale (6,551 5 2 me 5o
ssba 1 Lol Gl s GYVsb 5 baea VI
S OLS 5l g 53 LS e g s
Lol ege alex 51 asle Sl
Ll ey eSSt ao Ol J caea el g
cromen 5 3051 SISl (6,8 IS 51 5SS
Q) S e Jlas! LOT g

NSt o1

555 o 3 e oS s el e Ll T
soekd il sty pll s s sl sladSsl,

soldenSt il ol s Jske gl e Olgea

3

Nt O s Ul 5 (63555 e ZBlE (5 S
5 opslle Sope w L iScdl Sl eslizal 5,0
535 Lol 55 a3 ol lantew ST 5 03 208
Slos OAS S S g 5 0303 I3 Ll 5 0
o) 55 A (Shrinking genetic base) .}
Llg bl b cnl 2sdi eS| 5k 5 058
el Olsl &S | o il o op BT et 0Ll (gl
5 Al aher ol ladame 53 5550 slalie
(Y8 il e K

slye pb O ast

03 Sl S 13E 5 T Gk Sl 0Ll IS be
53 6ol Sldllas W8 13 Sl U S e
elosil 3150 5L L Olpl (68003 L2 sme 55 b alaly
Jlis ATV sl Y VY elis UL G s el ol
Ve Gy e sl 5L culiden Lol s
(V) Gl o iz ale Cilisee g4 S

Sl 5l g Bl g5k O3 b s 4 xS L
5 2Ll Gy e sl D3 ol Il
Il 31 b sba S350 el 0 K o) 50
P 03 ey Do ge 5 lanils s e e S o
ol b dleds S8 500 b S350 L eSS
35 5 s o 5 gas D130 &S o )
S ol d s lasll s Bl Al
s LOT L o3 sy ge So gl Ogel e (345
(8) 55l

OQ}J

Sl ST Do grse o fege 5 S Olala
Flee 2 Sl 5 ol 250 Cde o
Slp 5 Lmes ls,5 5 ol Coanl 5 Laed Y

3 A 5 S5 ISS 5581 sla il


https://dor.isc.ac/dor/20.1001.1.27170632.1395.9.1.5.7
http://journalofbiosafety.ir/article-1-111-fa.html

[ Downloaded from journal ofbiosafety.ir on 2026-07-02 ]

[ DOR: 20.1001.1.27170632.1395.9.1.5.7 ]

" Caaglin 30 33 C SE slagmeln s SluanS| BT Mo a5 5l ol

5 onb s o5 b 0S| 3T S C b
Jshe Cilises (glacand 5l a8 ol T 56 55 e
Jskowe 035,55 5 05S1 35T SIS, 2l
Eeb E 5 Cruluy oS 5 .S o cbli>= of s
ied 3 dphe bded OplnSly el
(A) &S o Ll 1 OS] 5T slag 5T s
L gl ROS & oo SS| 5l C ol s
s oS plr O, mpe S JE b
b OV aS e S o OselaeS]y
ol o jasiie add plnil & (Gl Dl
5 o) R 5 C el s sy s Ol Sl aS
M & D S N L] Zaslie S
3ol Grl el dsa 3 B0 51l bl
Sl cals 5 celagulyy gll o esla
Ao 0lis Slallas sy Sy sl daal b o
A s pde s 4 (Gl Olale 81 S
S 2B GlanST 0S5 Ol e o
S Gl G55 W wenss SN SIC i
o adss el Sl pelos ol L s e
oS s ) ey © il 2y s
oy O plad 5o 03 28 bay 5 s e ol
3 oRIB s ok Ol elus opl s
5wl 2B Ol 5 el b iSl gl
Ao sl il Sidas lac s
sl sl 5 s sane iz s il
4 buy QLU'.J ciles glaw S glas N s
S Al 3 C ol gl LeSe (6,508
sotantl e gl 035 YU Bdes oS e 3l
(FY) el

E el

fo

Jold SlST 2T s (slailSe S o fos
sl 5l 6,8 e o) ch..«wlébb;-ck.ww
gt 020 om 1Y e O3St s RS 6l
D5 Gby T che w0pSl Ll RSl
O5eeS) pdy STs ¢l 51 Jan 55 0 sl (s
Q)

C oeltrs

GLls 4 03 pubo lagmal sy 51 (S0 C ol
Wiy Sl des S gsden Spbe gla 28
Mo 35 e 5 S o 5l S5l 5 (Sl
Jelse ol 5o Cawslie 5 el SIS alS
08 b Jedd 5 o Slas o0 5 0550
(ol 3 Jlos gla el 5 45 ol os L 5L 2
05 5 A ety Gl O 53 £ el g Jiles
3H.OA) Las o OIS 555 31 g g S 4JJYL: polde
Al U C sy s SlnST T falge aher
ol Sb s palie el &Sl S sSul
e ) OF ol ys w atels dba ale 381 55 el
03558l s S s sla iasn b ool lie
WS 05, VU b o, w0 C ulus
T SISl bl 5 ila i o Ll
5 dol glownd S5 eas H20; OH Of
(O apsl Jesa (6,8 gl slanST la ezl
Cblis 3 (555 OIS Olsen C cpole s
S e G GRSt el S s sl
Jlae s by Olgea ulus cpl LS s
s 05t 3T laes S b eauS ST al e
ST GGl Il pls 4 Giyb Sl e S
Joo Lo 5l LOT Gl 5 sl sl
(YY) 353 00 ad sl


https://dor.isc.ac/dor/20.1001.1.27170632.1395.9.1.5.7
http://journalofbiosafety.ir/article-1-111-fa.html

[ Downloaded from journal ofbiosafety.ir on 2026-07-02 ]

[ DOR: 20.1001.1.27170632.1395.9.1.5.7 ]

MAFAD g o) o lad cd 590 ¢ ) e Alaa”

(OY) &S o (5,5 s 358 o sl 5la

O 3 350 SlAsS] ;;"j Jolss oled A5 sbas
s Jske 0503 Gl ks s
O Bt R K VUK. { I+ PR EPRCH W, g
(TAC) IS SlonsSI 5l b b Olgie o San
b 5586 ) Soleas (YY) Wl e odsels
03 sprge J§ eS| sl Cb b Ol Sl
YY) el 33T Gty 355 5l g

S S

S 3 p0 Ol Olge edd ol Slallas x5
2013 C el 51 (gt g U (il el
S lale 13 oy 53 C ppsla SV s
T ) s S 5 o s il s
JJ; Ao b e Ol s 5l e
S e dleds s Side slberle
E cpelus JUS 55 C bty e sl sla ol
sl 48 Gl G Soleay Al e S5 e
Sl 6 il adls gl Bl s 5L 50 €
5 Sdds Bld s sl s g5
2B ds e SR J il sl ol G5
FeS glachle LS 53 € by JYL glachle

Al e Sae A o g 03 B el

References

Sl i 03 dsloes Glagmslus Sl 55 B sl s
M Jals 5 3l e Js 85 OF (placd pb oS
0335 53 opeluy cpl e ke 1Y 5 LIy
o il OF cnlio o gl 52,8 o plo
S Gl sl opl A2l adls Hpa> oo g
35 S (YA) ol C sl s tilen Slauns| sl
b 3ls 5 e O g1 A0l 3 51 (5,8 5k
Sl cpl cblis aiby o ol clae sl
A5 (ROOY) JeuS1 15T SLadIsls 1l 55 g

0V0) 35 edge 1l g o O gl lenST 50l
cls 53 opl Glp oS SIS ST B w4 s L
opl e il Oledl Ol o el 0l a3 5 ka5 s
s s opl el o FKn C ol 3 i
e S5 3 e slamll 85 ks L
RS B ool A8 4 s bl e ol
3348 Gl O S b 5 5lnST ozl
Pl b s epes ol 5 i sie
C omlus LS 2 B pelns J1 solew 550 0L
Chli- CeL B ol 5 (YY) 55 dal gt 53 9l
S Ol 4 Jsho mhaw 5o 5 els Jok Llis
(st glis 55 Ol 3oy S o Jes OlST 3T
3 baSly by o gl Olist

5 St glaaslp Jub s &S ST s,

.&) l.a.w %Jl?:d\j-.[\ ).} QLLJJT LS'JJ"’ E) O.L\.LC« LQLA oJL@J 3 A.L.Lau“ L;‘b-i-“ le"""“‘) “‘A\ c.o ‘d‘)J.lJLA JU-U‘ —\

s VI L5l ol

oslow 05 SSSd sl sla el 53 Ogu3ls 50 AYAY 'f_‘dﬁbﬁ‘ EIgY ‘LSJ-“Q.‘ 0 i3l e "t“’{:‘)ﬁ' -y
Ya4-£Vy P A 09> 22 o)w ‘U\jj\ ‘_5’“:"1’ CLAA Uow cQM 4.3),«:..: JALA

A4


https://dor.isc.ac/dor/20.1001.1.27170632.1395.9.1.5.7
http://journalofbiosafety.ir/article-1-111-fa.html

[ Downloaded from journal ofbiosafety.ir on 2026-07-02 ]

[ DOR: 20.1001.1.27170632.1395.9.1.5.7 ]

"o Caaglie 354 53 C S E (slameli s ST mT 3 mlaa o ola "

olile uﬁb clale O AYAR (St c.t_g‘_;;l.w‘) ) c‘;ilﬁ ) .Cg‘_;;l.q}) S - (S0 “p cd.)‘.)‘u\?’- -y
apme 5 CaBl s Ollas et Gl OT Gl b 53 Sl 5 0,k SIS S ST e
Yo—YoV & UL‘“’&"wJR calla

(-\) AR cfl.: L;))Ld MLA\A C)}k:.«.:: DL yb ‘5)_5[,.9 &thjjts “‘«\ )C‘J}bﬁﬁ 3 r ‘C,‘..::Joj.h &Jd—:& —i
No-\Y

6- Amar, E.C., Kiron, V., Satoh, S., Okamoto, N. and Watanabe, T., 2000. Effects of dietary
Bcarotene on the immune response of rainbow trout Oncorhynchus mykiss. Fisheries Science, 66(6),
pp.1068-1075.

7- Aebi, H., 1984. Catalase in vitro. In Methods in enzymology (Vol. 105, pp. 121-126). Academic Press.

8- Akturk, O., Demirin, H., Sutcu, R., Yilmaz, N., Koylu, H. and Altuntas, 1., 2006. The effects of
diazinon on lipid peroxidation and antioxidant enzymes in rat heart and ameliorating role of vitamin
E and vitamin C. Cell biology and toxicology, 22(6), p.455.

9- Attia, A.M. and El-Demerdash, F.M., 2002. Potent protective effects of melatonin on cypermethrin
induced oxidative damage in rats in vivo. Journal of Pest Control and Environmental Sciences, 10,
pp.91-104.

10- Bhattacharya, K., Davoren, M., Boertz, J., Schins, R.P., Hoffmann, E. and Dopp, E., 2009.
Titanium dioxide nanoparticles induce oxidative stress and DNA-adduct formation but not DNA-
breakage in human lung cells. Particle and Fibre Toxicology, 6(1), p.17.

11- Bhagwant, S. and Bhikajee, M., 2000. Induction of hypochromic macrocytic anaemia in
Oreochromis hybrid (Cichlidae) exposed to 100mg/l (sublethal dose) of aluminium. University of
Mauritius Research Journal, 5(1), pp.9-20.

12- Burton, G.W. and Traber, M.G., 1990. Vitamin E: antioxidant activity, biokinetics, and
bioavailability. Annual review of nutrition, 10(1), pp.357-382.

13- Chiron, S., Fernandez-Alba, A.R. and Rodriguez, A., 1997. Pesticide chemical oxidation
processes: an analytical approach. TrAC Trends in Analytical Chemistry, 16(9), pp.518-527.

14- Dabrowski, K. and Ciereszko, A., 2001. Ascorbic acid and reproduction in fish: endocrine
regulation and gamete quality. Aquaculture research, 32(8), pp.623-638.

15- Di Giulio, R.T. and Meyer, J.N., 2008. Reactive oxygen species and oxidative stress. The toxicology
of fishes, pp.273-324.

16- Flora, S.J.S. and Tandon, S.K., 1986. Preventive and therapeutic effects of thiamine, ascorbic acid
and their combination in lead intoxication. Acta pharmacologica et toxicologica, 58(5), pp.374-378.

17- Finney, D.J., 1964. A statistical treatment of the sigmoid response curve. Probit analysis, 25. 3rd
edn. Cambridge University Press, London, pp: 333.

18- Halver, J.E., 1980. Vitamin requirements of finfish [Deficiency symptoms]. Nutrition and food
science; present knowledge and utilization.

19- Halliwell, B. and Gutteridge, J.M., 1990. The antioxidants of human extracellular fluids. Archives
of biochemistry and biophysics, 280(1), pp.1-8.

20- Johari, S.A., Kalbassi, M.R., Soltani, M. and Yu, 1.J., 2013. Toxicity comparison of colloidal
silver nanoparticles in various life stages of rainbow trout (Oncorhynchus mykiss). Iranian Journal

fv


https://dor.isc.ac/dor/20.1001.1.27170632.1395.9.1.5.7
http://journalofbiosafety.ir/article-1-111-fa.html

[ Downloaded from journal ofbiosafety.ir on 2026-07-02 ]

[ DOR: 20.1001.1.27170632.1395.9.1.5.7 ]

MAFAD g o) o lad cd 590 ¢ ) e Alaa”

of Fisheries Sciences, 12(1), pp.76-95.

21- Li, M.H. and Robinson, E.H., 1999. Dietary ascorbic acid requirement for growth and health in fish.
Journal of applied aquaculture, 9(2), pp.53-80.

22- Mahfouz, R., Sharma, R., Sharma, D., Sabanegh, E. and Agarwal, A., 2009. Diagnostic value of
the total antioxidant capacity (TAC) in human seminal plasma. Fertility and sterility, 91(3), pp.805-
811.

23- Miller, N.J., Rice-Evans, C., Davies, M.J., Gopinathan, V. and Milner, A., 1993. A novel method
for measuring antioxidant capacity and its application to monitoring the antioxidant status in
premature neonates. Clinical science, 84(4), pp.407-412.

24- Mellanby, K., 1967. Pesticides and pollution. Pesticides and pollution.

25- Mulero, V., Esteban, M.A., Munoz, J. and Meseguer, J., 1998. Dietary intake of levamisole
enhances the immune response and disease resistance of the marine teleost gilthead seabream
(Sparus auratal.). Fish & Shellfish Immunology, 8(1), pp.49-62.

26- Magsood, S., Samoon, M.H. and Singh, P., 2009. Immunomodulatory and growth promoting effect
of dietary levamisole in Cyprinus carpio fingerlings against the challenge of Aeromonas hydrophila.
Turkish Journal of Fisheries and Aquatic Sciences, 9(1), pp.111-120.

27- Piri Zirkoohi, M., and Ordog, V. Effect of some pesticides commonly used in Agriculture on
Aquatic food chain. 1997. Tesis for Ph.D. degree submitted to the academy of agricultural sciences
Budapest- Hungary, pp:1-31.

28- Traber, M.G. and Atkinson, J., 2007. Vitamin E, antioxidant and nothing more. Free radical
biology and medicine, 43(1), pp.4-15.

29- Sukhoverkhov, F.M. 2006. The effect of cobalt, vitamin, tissue preparations and antibiotics on carp
production. http://www.FAO.com.

30- Sekhar, K.C., Chary, N.S., Kamala, C.T., Raj, D.S. and Rao, A.S., 2004. Fractionation studies and
bioaccumulation of sediment-bound heavy metals in Kolleru lake by edible fish. Environment
International, 29(7), pp.1001-1008.

31- Secombes, C.J., 1996. The fish immune system—the nonspecific immune system: cellular defenses.

32- Mandelker, L. and Vajdovich, P. eds., 2011. Studies on veterinary medicine. Springer Science &
Business Media.

33- Verlhac, V., Obach, A., Gabaudan, J., SCHUEP, W. and Hole, R., 1998. Immunomodulation by
dietary vitamin C and glucan in rainbow trout (Oncorhynchus mykiss). Fish & Shellfish
Immunology, 8(6), pp.409-424.

fA


http://www.fao.com/
https://dor.isc.ac/dor/20.1001.1.27170632.1395.9.1.5.7
http://journalofbiosafety.ir/article-1-111-fa.html

[ Downloaded from journal ofbiosafety.ir on 2026-07-02 ]

[ DOR: 20.1001.1.27170632.1395.9.1.5.7 ]

"o Caaglie 354 53 C S E (slameli s ST mT 3 mlaa o ola "

The antioxidant effect of vitamins E and C on resistance improvement of fishes
against environmental pollutants

Fatemeh Darabitabar?’, Seyyed Aliakbar Hedayati?
1- Ph.D. student of Fisheries, Marine and Ocean Sciences Faculty, Marine Science and Technology University of
Khorramshahr, Khorramshahr, Iran
2- Assistant Profosor, Department of Fisheries, Faculty of Fisheries and Environment, Agricultural Sciences and
Natural Resources of Gorgan University, Gorgan, Iran.

Darabitabar@gmail.com
Abstract
The end product is the same quality in less time and achieve even higher quality and can be used to power
these fish fight against various stress was significantly high. These substances have been identified as
drivers of growth and safety and at the same time that they cannot replace the nutrients in the diet of fish,
increase nutrient absorption, increasing growth and raising fish resistance against various stresses very
effective. Antioxidants, including vitamin E and C are factors that cause loss of free radicals and other
reactive and as defense cells against oxidative stress act. According to studies, it can be concluded that the
safety index greater effect of vitamin C. A higher percentage of vitamin C in the diet of fish in terms of
nutrition and stimulates the immune system works better than the show itself.
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