[ Downloaded from isfj.ir on 2025-08-10 ]

[ DOR: 20.1001.1.10261354.1397.27.5.14.6 ]

[ DOI: 10.22092/1SFJ.2019.118088 ]

0 ool [oda y s Jlo (DOI): 10.22092/ISFJ.2019.118088 Ol oMt ale alas

¢ (Rutillus rutillus caspicus) y3 b 38 4ol Blo 9 ywo 1,390 pb
A CBL o T g Sl | (T (slap 3T Ol g

Y . . ) . . \ W7 .
‘)ﬁ“—‘iﬂw&"‘ Ls"fdl'c%'wl"é‘" ﬂ;ﬂlﬂsbj@&

'dhas ol IS 5 e S
“ali2m@yahoo.com

JﬁJlLJA‘J:wL‘JbTA&i&‘J 4@[3‘)4&\93\5‘:\9.‘.& a._\Sj.‘S‘J ‘in‘)d 633“3&:‘°JJ§ =
Ol (loes Ol oliadas
Ol 085 5088 s 8 5 Ui se) olBlas Gledlu 5iS (S agle LSS duus 9o Y

AYAV ala yo 1Byl g, WAV cndigua ) sl 5o o,

ouwS>

3 U3 o it 4 B3y 2l 03 ey Sl 5 s 03,528 3 ) o 356 09l
Yo dsb u~§*‘~° b ale s VY sl shie cpuy ezl (Rutillus rutillus caspicus) = b3 «lS” b
O g /Y /N easS Cow clale bl (o 5o el s Ol ,{v Y @Uu&;ujﬁw Voot
o uw)& JJM&J‘-L@&’MLNJLM 0> e askd ¥ ju;)‘)ﬁJ}JY\ QJAMMU]JJ}JL’J‘HJJV%
e PH =VE s 4)..er)§.1.»&/\’ Jglons O3S 31,8 5l ey YYEY b ST ST s Sl Lol
(:).»LgLa uw,@;ywlgﬂ.ﬁ Sge 4 ol o 5l ol aw cagalse 51 e VAE-YY S, 55 5 YV pPM
VBT 5 56 s> STl s Slgms 5T (o) 2 b Ol (5T (lgmy 5T s a8 sl T 5187 il 5 055
05 YLK J’L?}M>A~.§IJ.:),»LSL€.MJJTCAJL¢ \J;aljlufb-w&}j;u: CL" Mrbulwdauuypwﬁ
p<+/+ \)k}yu;J‘ﬁwu\bebj‘JﬁJJ)rﬂﬁ N clle 5 ae g &S sy Slab O o WJl azia
oslal J=l bl g s 4S8l ol Wi M,Qmutw,l @wﬁwwmw 16 5 1Y Glgble ;s Jy
ol G *«%-{ DB on 3030 o5 PSws Sor bauy 41-’)-{ el ‘-<-’J H&E 25, « 8L o5l
5 A 53 G55 S0 WSl (68 a ks 03 G5 ke (Da e Il (S S Sl el
53 Bl o Sl ) g 2l a5l gl s Obey e 5 D3 sl chle I8 L oS 5 s wts Oad 0555,
b 03 e S Sl 1alS s 8 gl e il Bl e e L3S0 S AL e SIS o g
01258 SISG 5 (g ] Sl Ml b e D3 E AT Sl OT Sl (ST il o oS sl T 5 O
ABL 5 sbs el Al g0

Rutillus rutillus Caspicus «;bgewss 3puSTpgm VLI ¢ 8l awlid col (e 356 $ (GodS IS

Sy o

\Yo


mailto:ali2m@yahoo.com
http://dx.doi.org/10.22092/ISFJ.2019.118088
https://dor.isc.ac/dor/20.1001.1.10261354.1397.27.5.14.6
https://isfj.ir/article-1-2057-en.html

[ Downloaded from isfj.ir on 2025-08-10 ]

[ DOR: 20.1001.1.10261354.1397.27.5.14.6 ]

[ DOI: 10.22092/1SFJ.2019.118088 ]

oA sbos G ale s e &lL3 606 LG

OoSan 5 oan S aalsT

& eledon oS lgn () aPlS s
sle 0o¥T jeax j0 g 35,00 dgmg 0d) Sgge Gy
3,5 wmlym i 0y dgzge iy 5o Wl e laume
el o yege 51 (Oliveira Batista et al., 2014)
5 SOD' b ST (T lomssl oS logs
b oSt J0ol, slo wief a5 wiil o CAT
Ll J5S 5 (oogn G 5 93 o 4125 |, ROS'
ety o)lys Sl oMbl a5 Sl 5Ll
& o) Sl jeae a4 mal o 65 b
Sl Sl Shaki (owyp @ Ghegn ol AL
By o 55 lsm e & CAT 3 SOD ol
oy O el odd a8 )8 Glas o JlaS] G‘;ﬂ
S Olge 4 aS 28l e D360 8L Ol 50
1 ooke ol s liae Wlgice cale Sl (slgolat

25 gy g 9lge

(Cat, no 007440-50-8, wlaseiv L e l)34
glem®  aiuils (gl £+ o3 nle Stock , US)
CAE b e S350 Jsloe A9/8 5 s Losls A/
L Sonicator olKews ;o 5 w5 ags (O mgL'l)
4 250 w, 40 kHz. 25°C. Wiseclean) &laseiw
Syo glasl lawgy Dl3gl g 8,5 J18 aa B Ve Do
035 0aiSTy Jolore jusl pus 5

R als b b 2l th;iloi 5 &)k oole]
Srewko Voo Ve Job .Sl L (rutillus caspicus
Gasn 9 S S sl eSS TR S Sk
@ple oS A pldS plisl )o &8ly Jlgmew (2L
Gy 3 o s Joiie Oladod pole oBiglo;l 4 o
5 o)l ke b Slole (o )55l by Gae o
L opo,lest 2 50 ool Ve lainge,S Gl aslice (59

! Super Oxide Dismutase
? Catalase
* Reactive Oxygen Species

FPRVTS

6ok b e 4 38 SS9 G sl o
Olydgl Wgh go Wy Seio 5 (KB Slas ol
RWE) .)‘3.0 aLQH).IoLu da u.......JL»lS ‘LS)lf 6LQ)9M IS e
(Xu et al., 2012) wx,ls sl 00,8 5,15 oL 2SU
S « S5 plo il gnaz pls> Slils slse )l
abasly 4 g il oo Vb clad 5 ok e @ s
Shaw et ) ceul axsl (il Liludl 5 os) Slog>ge
zhw cplp ogdle @l., 2012; Khanna et al., 2015
5 weled (oo iz |y (s Sldsgase 9 kg lgegl
ON 5 (6 dnn plgs SISl dagy ool sloul Coes
& e 3)ls Ay g b Bras s anl
Dol ansls pl Olgzge oyt OlSly wigl
oo ST L abal) s oS Lis Sledbl wSST >
Sl ey Rl Slsrse o Slse
(Bagherzadeh  Lakani et al., 2016)
Bl S el (gl 4 (STleSenS gl
o) bl ol g <SS U osjloy o Slgegl
Khanna et al., ) 05,5 Jol> olge opl 5l eolaal
ot ey 3 (SUSS slo el Gehie (2015
a4 olale o Sl lawy gulocnST L pwl olx]
O u‘y < alos QT )‘ Y o\.\.SL...») lnL?u‘
Oen 5 Xia «(¥Y+V)) ol Ken 4 Karthigarani
sWang «(Y+10) ., 5 Abdel-Khalek (v 1Y)
(YY) o,Ken 5 Kiran Reddy «Y-V#) Ko
oLea 4 Federici «Y-+#) ., Kea 4 Trenzado
S0l o)L.i‘:| AKX

0 by yo olaidl 5l L lab jl auds ol
L ass (pl Comezr p3l Gldle o o5 wiz e ail,
5 SO olius; o B8 g o dwe Jdo 4 ;)
(Hoseini et al., 2013) cwl a8l jzals oo ...
Sledy) 5l (o WS (ge 0B 053 L o 5 Wl
YY1


http://dx.doi.org/10.22092/ISFJ.2019.118088
https://dor.isc.ac/dor/20.1001.1.10261354.1397.27.5.14.6
https://isfj.ir/article-1-2057-en.html

[ Downloaded from isfj.ir on 2025-08-10 ]

[ DOR: 20.1001.1.10261354.1397.27.5.14.6 ]

[ DOI: 10.22092/1SFJ.2019.118088 ]

Ol 2l pale lae

il e 5l e al g oS ol a0 Ve oo
Sl sl 2 e N oS Ll L STy
Lyl & Jsibsr 5l oo 5 o igne JLols
3B 58 2dx g o e il j0 Feee o aids
A5 65 o3l Jobey hlie jo gl OF: )5 (a9,

ab oo Uml oty jo cols

YU 0 5T oy

o3l (VAAY) AeDi by, b pyus o YLIS colles
O3 SeST ai Gelulyy Ny (nl w8 625
oo 10 50,5 BLSI Ly el 0uds b VLIS Ly
g9y (iSly bols 4 0+ MM ke | Hp 05 51 2
2 05900 deSTy i 5l (AU Gl rels L u
YO Jolsd o VB Codles b anlito a5 yogil Y-
Gl xSk 4 axg b og 605 ol aids ¥
A S oyl UMMl cavs 5 VB codlad aibs o

8L b digos g3lw oolel Jol o

Blad (5] Jole (b5l g S 2L sla diged
il s S g Sl b (6,5 sl s il
e Sas B slbn 4 psSee olfies S 4
oo ol oolo 1,8 ol aids leoY (595 g S ony p
H & E) njsil 5 oebeSgilon el S5y i) &
ez 5 oY alesg LY G ol el K,
Hme $)P PwgSan S8 5 035 Jlige L
IB by oS g adlas 5y50 Jluzms e &
.(Roberts, 2001) a3 5

Wools (g Lol Juloxs g 4 jox (g
Oh9) 4 iz pl 0 edel Caws 4 slo ools bl
5 (One-way ANOVA) as,b o wib,ly 5JGT

Ohgo ol b eolaiul (Tukey) it Qyoj
P<+/+ Vs bl zluzw! S 3 oi &1l Mean £ S.E

Sllad ol (Saen (o) p gl ol w85 L o

\YY

Gl 59, VY Sde a4 ol poler o) gL™ ascils
Sl S OF Joloe (5enST el S il 4z
adl bl p.og YVe PPM Ol e PH =VE-/-
aelw 7 canns clale (Sle o Kaegh ple
Hua et ) se oo, 5,15 V1= YE mgL™ 0,
py odale o ks aw ol zegy o @l 2014
dald 05; ;i: o‘).o.b & e ul)oyb IRRAY
mgL ™" To=+/¥y mgL™ Ti=-/\ mgL™! To=control)
aals 09,5 Ll o8 s J1LSG aw o (T3=+/0

ST LQ:05; )JLAAJ w Mals

S10 2 diged

ssb a ol anw lel Sl pse 5 e sl aie o
ojlas Jolxe jo pliale ol Ll 05,5 5o ) (Solas
2097 o WBlo glad I e g Wah G SSus
lod b Souin yilo 10 5 0l (5] gaz Llalojl (sladly)
3Bl 093 e 08 Gendn yile oS (Sl ax e F
S oy p ooy B -Ae los o 5 0l las oal aisd
Sh3gl (8 DLl s p slp S SIS ol
Pl (9905 (gt Sl o AelS (2le 0S5 e
Jslo 5o alolidl Lzil . aslis ale 0S5l cand
celo £ ooy e b 5l g 5 4 Conns )+ oplla b
S8 7V e olle B Jolons Ioazme g adss (L3 b2
5 adlal Lezdls

SOD 3 gouns > oanS Ty 300 2 51 (o0 32
Kakar s, Gob jUgomsd amST pom (g0 Solled
S5, e Uisy ol ebel Al 605 ojlsl ((VAAF)
ST g awgi Glileygd podsilys o St
—olilgmgio 5o3ld ol STy byle y0 Bgenns
—elol agelSs o sl el GeSs
(Phenazine NADH poudgslyiishg s
oo,5 aslsl L aSly .cwl Methosulphate-NBT)
53 YO-UM cdale U NADH  Joloxs 51 yid (Lo +/Y


http://dx.doi.org/10.22092/ISFJ.2019.118088
https://dor.isc.ac/dor/20.1001.1.10261354.1397.27.5.14.6
https://isfj.ir/article-1-2057-en.html

[ Downloaded from isfj.ir on 2025-08-10 ]

[ DOR: 20.1001.1.10261354.1397.27.5.14.6 ]

[ DOI: 10.22092/1SFJ.2019.118088 ]

oA sbos G ale s e &lL3 606 LG

Q‘J‘S.A.Aju.ai‘)s‘)f.al:q-“

mpl Clld o Guzes (P<:/e) g T=+/FY)
5 e LLS) 55 VB 5 bsess 9enSTnow
il Cdlis (<)) g = 1PY) wd ssalin o jine
chle om0 a5 Slele g9 e 0 SOD
wan o Wogr 48,5 L1 e &l,3gb 5l /) mgLt
S Gl b (Jy a0 Glie Sl 4y
5 (pow 5 pod sl wde )3) o By ;o b
o IV Glplale) o l,Sgl cdad Ll paimen
Ll g3gne Sg) (i p o Sdee 10

- 350
g' 300 b

2 20 N

g} 200 II

5 7 day
gn 150

a 14 day

100 m 21day

3

£

S

=)

control 0.1 0.5
d mg/L iaea sdldici) 4 pa sl lag cBlE

U/ml SMES a3 Sullad &l i

o3e3l 5 VBB w3l g bsemnd apSTnse o]
2 eolazwl Spearman Sivoes

a bled o SUgenns anST pgu M}JT Sl anllas

AP<e/N) 09 wald 09,8 5l in b pme b
9 ome O3k clale o )b Sae g Cude bLS)

o‘|‘|

control 0.1

g

55
=

ddd

u7 day
14 day
m 21day

mg /L s sdial 3 pe sl el GBI

8

w
[=}

=)
=

=
=

S5 el B9y (D)VUL w31 callad Olpuad Hloges ()36 gomsd damST ygm w31 Cadlad Ok Hloges ) S5
AP<+14Y) Col (355665 Glelo ) 5o cilizeo (gl Clalé s I Smo MBS T Kily Loy 1 0 Wlice
Figure 1: Changes in the activities of Superoxide dismutase (a). Changes in the activities of Catalase (b) The same

letters are not significantly different (p<0.01).
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Figure 2: a) Normal liver tissue without any abnormality. (He) hepatocytes- (Bs) sinusoids. b) liver exposed to 0.1
mg/L CuNPs, Hypertrophy (H)- Blood congestion (C)- Nucleus boundary(D)- Necrosis (N) .
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Figure 3: a) liver exposed to 0.2 mg/L CuNPs, sever necrosis (N) pyknosis (P). b) liver exposed to 0.5 mg/L CuNPs,
central vein (CV) - Blood congestion (BC)- severe vacuolation (v)- pyknosis (NP).
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Table 1: Histopathological scores of Caspian roach liver exposed to continuous exposure of Cu—NPs .
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Abstract:

The current study has determined the toxicity effects of copper nanoparticles (CuNPs) on the some
vital organs such as gill, liver and kidney of Caspian Roach; Rutillus rutillus caspicus. For this
purpose, 120 fishes were used as experimental fishes and exposed to 0.1, 0.2 and 0.5 mg/L of Cu
nanoparticles for 21 days, and 30 fishes as control. The mean water temperature of the aquaria was
22+2 °C, dissolved oxygen 5.2 mg/L, pH at 7+0.004 and the concentration of Calcium Carbonate was
270 ppm. On the 7, 14 and 21 days after exposing the fishes to CuNPs, three fish were randomly
selected from each aquaria, sacrificed and samples from their liver and blood were taken. Changing in
antioxidant enzymes level were determined by evaluation of superoxide dismutase (SOD) and catalase
(CAT) activities in the blood of fish. In first week, the samples that exposed to 0/1 mg/L of CuNPs
concentration had more activities in SOD and CAT levels (p<0.01) but other treatments (0.2 & 0.5
mg/L) didn’t have any increase in enzyme activities. The liver microscopic sections were prepared and
stained by H&E method and examined by light microscope which showed histological alternations in
the liver tissues. Histological changes in liver included blood congestion in the central veins,
cytoplasmic vacuolation of the hepatocytes, cellular hypertrophy, congestion in the blood sinusoids
and necrosis of the hepatocytes and nuclear pyknosis. The degree of damages was more intensive at
higher CuNPs concentrations. Evaluation of these changes could be useful in estimating the harmful
effects of CuNPs. The result of the study showed that CuNPs could cause decrease in antioxidant
enzyme activities and severe damages in the liver tissues of Caspian roach; Rutillus rutillus caspicus
and have lethal effects for fish.

Keywords: Copper nanoparticle, Histopathology, Superoxide dismutase, Catalase, Rutillus rutillus
caspicus
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