[ Downloaded from isfj.ir on 2026-02-02 ]

[ DOR: 20.1001.1.10261354.1397.27.2.1.7 ]

[ DOI: 10.22092/1SFJ.2018.116699

Y oslad/cia g e Jla (DOI): 10.22092/ISFJ.2018.116699 Ol oMt ale alas

Wiy Sl g wo Ol gw g uo ST O 43 90 (slamlio I iy
2907 Hlolo 4w s T b (b g

Toal3ll 2 b Cesl3 bl L Floslidile aibls

“fatemehabdollahzadeh915@yahoo.com

Ol e caguiie aaly oMl alyT sl€asly ol psle suSaIS (0 5SS cany 85,5 =)
C)‘)i‘ ‘Ae..:f.uo L;gujd‘)é ém‘d :4.£L=.l ‘AJJ.C éﬁd‘d -Y

VAP bl th oy gl IVA0 a3 sl yo g0,

WAS  Sghe o Glare 4 ol e Slagas 5 (O NM 631031 L) Lo 0wST 13 5l Sl 31 Sb5 ) jekaie 4y Jol> gl
Yoo jehaie ol 4ol el (Ctenopharyngodon idella) lgsile j5.5 L jgel ol il g o, slaasls ,
9) Sbale b o Slilga slajlons g 9ol (slo 09,550 59, ¥ Se 4 (p )5 FIOE /0 059 (oSl L) (oole ey askad
g Shist Lo 6 eSS LSS am )0 2 o a8 e Ve g ) e Gleilale b s 0nST 9l 5 i) 5o 0,5 Lee 11O
g &by slagasls Wl el 6)lsp Wges aplye 5l (o g S 03 @i lajg) ) WNad AT )5S egate
0)3 b g 5 50 oS ko VB oo Sligas (lo 09,550 28,5 18 aglin 050 (lole ] Sy g Se laalies
120) 39 yeS b 095l 5l ( Swilejl we 5 5 (59 (eSle (Cundg (2Pl g ol il )3 )5 oo Vo0 s 0S|
oo ligas 09,5 05292 (Al 31 128) b 09,5 das (il o .0t anlis (g s Line BB iy slaasls plo ,o(P<
55 b odss oiis] adyl ks el 5 Lo ks o Blox w g 1Sl Jold olb ol Sl 53 i s VIO
9 5l 50 pS sk VB e Slilgas (slo 09,5 50 ol (8L gl ol 5 (Swilojl duopo sy slaasls (Lol aos
ol @158 e 5 g 8 Jola jo il Coeal Lo a4y 5wl oags g d 0,8 e Voo e anST 56U ] 5l
ST eolaul 5 ole 6 45,0 (sl 0aiS Seae wS laie 4 e Ollgu sl cdale 1 eslaiul pgy) wols 4o

\)9.....' <° M}J S .\.H.MS‘ o)\S 5.5[.:
O“"“"’] u.wl.a.w M’l (AW ) duu@‘.«u ‘)9‘4" LS'QL" e KWy 0)5 yl; e uLO.l?m :6“ Ow

Jyfone oy

A


mailto:fatemehabdollahzadeh915@yahoo.com
http://dx.doi.org/10.22092/ISFJ.2018.116699                           
https://dor.isc.ac/dor/20.1001.1.10261354.1397.27.2.1.7
https://isfj.ir/article-1-1591-en.html

[ Downloaded from isfj.ir on 2026-02-02 ]

[ DOR: 20.1001.1.10261354.1397.27.2.1.7 ]

[ DOI: 10.22092/1SFJ.2018.116699

OlKaa g sol)dilane

w3l o bl o Sl le el 5l (S s Jobs
(LCsp) oS cale .(\YAY (), Se g (500 sl
VIFY el YF Goe a0 jeel ole j0 e Slifgu
.(Nekoubinetal., cloods 5,155 md 1o 0,5 Juo
Sl ol 55 o Sliges oaisS el 2012)
ol amlie Sl ctmgn jo w515 @8 N0
3550 YT U355 (ale 30 o 9081 0,0 5l 5 o ligs
Pl Slilgar a5 0ls Glis ol 285 )18 (o)
(Al-Bairuty et al., 2013) s,ls  ziol p (5 i
¢ oo Dlilgus aloz Sl (S S8 (S 256 (o)
55 ol el p oog Slisw 5 5, Slilge
035, 5 el ldS S 3 g0k e ! (oo
BB 56 b g alae o Ll sl ools olis slale
Onzmad (WYY oy godw,) ouid csmlive 4>s
S Olime Bl Sl S slajls gon pends )
Soas SHIS potle 5 (2T 5 wad Coew s e
Gbox OVAY dpdy 5 o) s @b
5 e Slilgs g alie 1 wid el sloings,
3,80 5ol Bl S sle Eel n oy Sl
S S e Sllgw Sl &S 85 15w p
oy o oezes (Nekoubin et al, 2012)
(Fyome 55 Olszsd O S e Dl35L (Sl
2 S le Gl g engy 5o (Sl (e
sy ol Limgh Co,ee .(Zhao et al., 2011)
Aoy e Slalgw g o deST gl oole g0 i
Sl ol Grizen 5 03, glaasls 5 (Subil

g lyile 1.8 cale ghital (8L

JB gy g9l
5 FIOEID (59 (eSiloe L jgel (oo azm Yoo oo
ObelP) Halics o glbeS e (ole ygn S e
Sl aS o b ol e b )l S (92,
Lopo)lsST 0 50 5 Jite olfaglosl 4y oad olse
L3 5l a5 (G YA jewile YOXFOXO - olal

o, idg odd  Jgacdd g il i o lS g0
2l Yepg lsST 1o o (Ghazala et al., 2011) wos

EVRV-TY

Okale,sS oolgils I (Qrass carp),lysile ;5,5 ale
Ctenopharyng idella e & L (Cyprinidae)
sl ollS Sl wds s 4y Sy e e
A 0l o wgmie gl GlalS eaisS S8
boe St 5l bl g 4z BB golal
5 S g9 (Ble I O Gl en g 55 Slin)
03,723 (ol 4 VLl el obsS (dy (5 L il
) 33l (o0 o & hilete sdes G 55 0k
obale 4ol 4 4z b OYAS o Kon g dlga s
P e Sl o e cde a gbo)S
SIS ghe WS I (Ko i Sode Sleesle (5%
Sobom Jalge g bo Sl 705 sl osliinl 590 slo
CLIE | a5 Eonl CUSOLEHL0 ol e Slilgun o5
ol g Lulpd @ iy o g0 08 e #/ YO
b 5 OYAY () Ses 5 i) 99 oo oolinul
2 S sla clay s b 5 (Saie sla AL
Ot 45 A S Sl gilie pyolie osl ploS
oM 0 gz g (Soddl czrse ol (sle Lazme 4 055 ]
U .OYAD ), 5 (ZL) igd oo s3] Slos>ge
Comd (S,yp Jdo 4 e gl V-V e e oslail boclyd
(Changetal., wjls oYU Jd o) (o> 4 zlaw
syl g 6,5l gls wisS o 5 4l 251 2012)
by w05 (oo (e adgi Olints 5 gilananST oyl
5 ros sk GelS Sl Gl eyl &b
ST 23 5L (Roh et al., 2009) wij)ls o5l
sla Lz 4y w0059, (S5 55 lsl2 eoliiul b e
sl col jo goumie o ol g a0yl
SeneST 13 96 s 0iS o Sl s3] Dlogge
Al (JUd 5eST slo 4355 adgs Byl 5l S & e
ok S sl ot (5T 035 058 e B2k |
I, DNA sy so Jad 5enST lo ais8 .ail o
$U (nl o SIS 30 05 Ol g Sy
Sllad (05 w9 gelaenST oyl sl Jolds w03
(Chang et al., 2012) sibo b mpl 5 b oy
5 Gioml pelati (ouis slajls Jlaml Lo a4 ]

AY


http://dx.doi.org/10.22092/ISFJ.2018.116699                           
https://dor.isc.ac/dor/20.1001.1.10261354.1397.27.2.1.7
https://isfj.ir/article-1-1591-en.html

[ Downloaded from isfj.ir on 2026-02-02 ]

[ DOR: 20.1001.1.10261354.1397.27.2.1.7 ]

[ DOI: 10.22092/1SFJ.2018.116699

Ol 2l pale lae

30 0> CEM) (siug) (59 28Il gSiss Sa 5l ol
b o2 (Al by & ol 63l @l sletagh
(Al-Bairuty et al., 2013, Zhao.,et o sl b
Y. wy R 9 u.by 99 O s.iuﬁ.«.u‘)...b‘ oo 5o u—|
(Abdel-Khalek et al., 2015, Zhao et al., 2011)
clale o g ead ags ol olisle;l 5 Ll S pe

Wd,5 1,8 eolaiul 550 i j0 0,8 L VIO ) sl

obole azm (Zriuwcon
9 e e ey Sljg) 5 plale (e
b plol [0V cdo b s 6ojl 5 b lews 5l e pl
L glale (oo alb Slel b ojsy S5 5D S Jsbo
A (6 yS oplal e leo ofe) ZE L zyoe S
Bb YL 50 (VAR () See 5 dlgem 51 (o)
T Jsb 5 (a0 el ) (ol & 5o 4
(WG) L olols az SluiST 55 slaasls 5 o
(DGR, daily growth 4il;5, o, # 5 < weight gain
specific growth rate L o34 o, #,5 Jate )
FC consg asle WG% (55 iol38l oo, (SGR)
feed conversion Ratio L _lié bos oy g
555 amle 3 sladsed &b 3l (FCR)
AT oS g jeeedlé culic)

e A 000 18 Mga 6l (6 AT L oS Do 4
Sl aie ¥ Gl 4 ayax bl a b o) 55l o
s 5ol o b sliE b g 55l o 5o aplse
oley SoU g e celo VWY Lyl e ol o
cels Cog 90 0 b ol (Koprucu, 2012) o
O 039 v Y0 lie 4y b 5l om0 5 e
tJels lale (gaiy 09,5 aian g0 5oy ool eolié
o i p pSike VB b e il e
peSske Ve g Ve Galale b iogl O s 3]
Nekoubin et al., 2012., Al- o sl salis 09,5y )
ol oleisd sla,gss (Bairuty et al., 2013)
P 8 5 alsgy O 5 09250 laarlis 4,326 1 55T
YUY PH= ALY els a5 ol ool ageie SB §
K= 1Y Nat=Vfv0 ca?t=vv) mg?t=
Aoy g o9 VAF/FopendS e YENF=S
&5 o3kl WTW Inolab level 2 ;s pH (sloalKiws
AV (oS lor ey alewsy Jolome (35S e 0
P JsST O VY alie, s (5,05 VIOOE- /00 MO/L ;)

.(Nekoubin etal., 2012) o jags o

©l)3 93l (59l & gumilm g dntd Sl 0
b oLty S8 50 5l gl B¢ o 0T 2,3 5

b e 0,3 96 (650 g (o, il JBT .ol ags ageien 5o

(DGR)=(gr) 5595 0590 shal ;o oale (35— Soyan 0590 0bl ,o (Blo 2l 039/ Soygn lojg, slaxs XN+

LG sk il = il Jsbo -edsl Jsb

(FC) camsdy (asli= (2,5 ol g9 X Ve + /(e L)L (Luz., 2008)
SCR%e55 05 wayoi LN a5l 59 = LN addsl 59 XV« + /55, & (3590 0,99 (Koprucu,, 2012)

Sibejl o yo = adgl ale slass + saile ale slass xV++ (Linetal., 2012)

5 0 o, (One-Way ANOVA) 48, S il

ssbie @y ol ) EXCEL 13 o5 55 abgype Jslor
o diges oo o ol b « o gy ,Sue Slalllas

AY

Aoy o Bolas Mals oo ool b ol iagh
50UT L sels 5 cilise sloles oo SGR 4 FCR,


http://dx.doi.org/10.22092/ISFJ.2018.116699                           
https://dor.isc.ac/dor/20.1001.1.10261354.1397.27.2.1.7
https://isfj.ir/article-1-1591-en.html

[ Downloaded from isfj.ir on 2026-02-02 ]

[ DOR: 20.1001.1.10261354.1397.27.2.1.7 ]

[ DOI: 10.22092/I SFJ.2018.116699

OlKaa g sol)dilane

ood ol 5o d92ge O3Sl Gl (oo 0pS]
Olid s, AYNY |y ez g0 e ljue 5 o0V YA
Jolis b ol OS> pol> g jo () Jga) ol
5k S S > B g pn)lsST alsS o (ud gor
Rapid opercular il g ood ates g

A8 eanlie (MOVEMeNt)

s “ [

(SEM) (pouimsST 03 i ysalaia, b : ¥ S

Figure 2: a, b, copper oxide nanoparticle images (SEM)

S om 9 8 68k aoy Vel jBllSes o
—oeheeSslen Sheel S5, 28l sl ol pll
(YYAQ coblfw.:o 3 PV 388 Oy A ral:;dl Cﬁ)?ﬂ

b B ad 1 Slee b oolainl 3)50 (o 3T 0,3 b

0,5 gl Sl s (V5 ) sl SK8) og yw

(TEM) o dusST 0,3 g5l y3 guaai o) JSio
Figure 1: Copper oxide nanoparticle
image(TEM).
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Table 1: structural analysis of copper oxide nanoparticles.
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Graph 3: fish specific growth rate during the test
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Graph 1: fish average weight during the test

0.8
0.7
0.6
0.5
04
0.3
0.2
0.1

otabagl 2398 ol 5 oble Gmag padlh

i3, Vs Y35 ARST)

Bmg) . ol B Mg\ /o olilzn B mgi-. sl
mgye«« gl 3§ 2L
o3l (b bl Cursg s Ls Y ol
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http://dx.doi.org/10.22092/ISFJ.2018.116699                           
https://dor.isc.ac/dor/20.1001.1.10261354.1397.27.2.1.7
https://isfj.ir/article-1-1591-en.html

[ Downloaded from isfj.ir on 2026-02-02 ]

[ DOR: 20.1001.1.10261354.1397.27.2.1.7 ]

[ DOI: 10.22092/I SFJ.2018.116699

OlKaa g sol)dilane

i 18 Lo M| ailis alie pul Bgyo «ygol ylodlo 0 L0 g Bio Y Jgu
J Joo e S92y Gl DS 2, 9
Table 2: Comparison of Amur fish growth indices.
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Figure 4: Gill cutting of Amur fingerling on tenth day after treatment
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Figure 5: Gill cutting of Amur fingerling on twentieth day after treatment.
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Abstract

This study was performed in order to investigate effects of CuO nanoparticle (50 nm) and
CuSQ,, 5H,0 as a disinfectant, on growth indices and gill histopathology of grass carp
fingerlings. For this aims, 200 grass carp fingerlings (4.5+£0.5g), were divided to four
treatments included: copper sulfate (1, 1.5 mg/L), CuO-NPs) 100, 200 mg/L) and control
group with triplicate, then were studied during 30 days. They were fed with 0.8 French
BioMar carp and sampled on, 5™, 10 ™", 15" 20™ 30 ™ day after exposure. Growth indices of
fishes were analyzed by SPSS software. Also, the gill microscopic studies were done. Specific
growth rate, condition index, average weight and survival respectively, in copper sulfate 1.5
mg/L group and then CuO-NPs 200 mg/L had significantly decreased (p<0.05). But other
growth indices did not have significant differences. All treatments had gill injuries, especially
in copper sulfate 1.5 mg/L several abnormalities such as hyperplasia, congestion, deformity in
secondary lamella and degeneration in primary lamella, were observed. It seems that copper
sulfate 1.5 mg/L and then CuO -NPs 200 mg/L, showed higher influence on growth indices,
survival and pathological signs on gills. According to important role of gill in gas exchange,
also synergy between these two substances, precise use of copper sulfate concentrations as
disinfectant for any kind of fishes and necessity to consciously use of CuO-NPs is
recommended.
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