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

olle (il (3 (Gl sl

SasSwgSan sy 0 ol Gagh @l b
(ald 32 ) b 05,5 aen 13 63k by ol (]
G e e S dee VB e Slilges 09,53 ohag
b Aqzlgn Sl iy 59y )0 0B oM pj b
A Sk MO e Sl 09,550 b
5 (Congestion) s>, «Deformity) i ,8s Jolis
595 5o (Y US) o sanliw (Hyperplasia) sl
Slilges 05,550 b ol (it cagzlse 5l Gy 000
(S et Jald gl e S e VO s
595 0 (FUSD) wo )5 eamline 53 59,55 9 (S5l
Slalgas 09,5 )0 b ol (i sz lse 5 Gy e
SElp g G B Jold il jo S e VIO e
39 pglme 4id (59,95 (e 9 59,55 (S n g WD
@ aelse 5l o ol (o 595 )3 (BJSD) 995 i
39 el 9 i

AO

dslie ;o (PS-/40) gylo sime (S 2 0 05 L
doyd (Y g ¥V ) slelogel) o csmlice dall 09,5 L
wall 09,553 59, 10 5l G (Silejl woys  Suilesl
3oy do i )3 S e Ve e 00uST 9l
Ve Sllgw g il 50 e S e Yoo e 9l 098
VO e Slalgas 09,550 9 2o j0 AD 1) 50 05 s
) S atls anlie g ao)s Ve i 5o 05 e

Sl 00 djb‘ Y J5J.> )

a picd
507
407
i 3.07
13 207
3
3 107
2
% 007
&
-0.93 i3, 39 ARETY ARSTT

Ref Lo a8 VBa il Lo BYeopf Lot

Yorpl len n g LR

olojl (b plale (139 (il 1) Hlog05
Graph 1: fish average weight during the test
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Table 2: Comparison of Amur fish growth indices.
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Figure 4: Gill cutting of Amur fingerling on tenth day after treatment
09,5 € 39,55 N, De Hy .Co  \/omg/l o wldgu 09,5 b H&E, X40 o, cDe « S5l 5 HY (G955 COAMY/l o i g 09,5 00
a8l 09,5 € « De H&E,X10 Hy Yoo MY/l a0 duunsST i 09,5 :d « De H&E,X10Hy (CO ¢ Yo+ Mg/l (yuo dusnsST g5l

o 31 g, ot 393 390 T 48 Sl Gleblo il Syt O JSb
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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