[ Downloaded from jair.gonbad.ac.ir on 2026-04-20 ]

[ DOI: 10.22034/jair.10.2.51 |

@ SO (bl plo sl g sy Ay il

. Journal homepage: http://jair.gonbad.ac.ir

2T 1,396 b 4g2190 43 (Cyprinus carpio) o gome ygu8 dlo WS wliicdl 9 o 10 JoSo il

Lo ke ! goilo ooy < (60l sl Jlomal ! 10 )95 32 oo T (Giloj g < dkaign b gy 7 can ggndd U9 ¢ (i ook

" e o ol o 3B N JNg Tyle L eoljude Tudy ) (g s

Ql):‘ sulf)f sulf)f =_\~Ja c;L.c 9 ‘5)')9U;§ia9l.c oKislo ‘M)Ja.\m 9 O saSlisls el 05; !

ul).»l ot ‘OLL.:Q; oislo ‘LS'L"‘JG GL;.A sasisle ey Jm.?m 05; v

ol

S o 51 oolaiwl gy¢ml 31wl 5185 51 llo S Seles sud Caumdy v )35l S9rg AT w4 axgily
VOE +[FY F39 (eilse b (Jgaroygu5 (plodzm YO+ Slani .oy o0 ;ids 65908 slown dlo yuldi (s
9 oo w0 )G9l 02 (pWdlo Wuoyd +[B (G9lo 0 ¢ (wOlo WBL 0 09,5 Sl 59 39, FY Cuew
Sdods B gl ouiulS Cdalé duo g0 B og )5 51 p1uS B Ay e A sl o oy ¥ (59l 0y
— oL wbls J1 3 T 35l g udle (py2e 0 45 ladle cuwlbiedly (b ouny s a3LSN 59,00,k
09,5 Ll b dunlio )0 Wl (nl a5 9bay D9 S <l yo g LSl s luial jg, euins
395 4 e BTl lowd a5 ol (Ll pole Guind (ol 5 A s (g )buuy MBS el
9 0T9l i Gslon )0 S5eleilgumnd ad)le az ST 00,8 (lble HaeS WS 50 (L Gl
S35 51 oo sy g0 yLiidy dly IS edhe CALe l391 b ol o Lol s sudlies i Sl
el ol y JBluz as 1) (Jgare 1925 0SBl p ol ©)3gil i

sl sloojly

oMo 578 53656 cenglio Sgaga (5 32T

:llio g4
Jeol o295

https://doi.org/10.22034/jair.10.2.51

e azsu )b

SNV sl s
NVIYO il

4550 s o g

5 s oaSils WIS 09,5 it -z,
swbale 5 65sliSpsle dR iy jlane
Ol GBS S

roholla_veisi@yahoo.com : ||

4 yamis Ologas a4 azxgil 05 )8 axgis o0 ;00 b el
45 (5300 L Lol o 98 Sl (e D39l (loonnsS 58 08
Gob el Sslicte o3l Lol Ly oy b ooty lozsle ki 5]
dwglis ;o (5 i Caow o )3 9l aS ojls ] s il atils
5 S, 5,ls wlgi oo (6308 w353l 0S sl 255 3
) oty s Sl sl o Gyl cal 515 Wis 530 slacsl,
ek 5 oo SSE 4 e Cel (S alts (pl Laias ol
Chang et ) 55 (535 o s s <58 5 330 50 2l sl
Sy lsieas 4 el 0aiiS e o w3 janix Lol @l 2012

w5 iz oodle 95 g 85 08 bl wnld | ole Jpams
555 (Soder et al., 2010) ¢l 5,51 5l (28 aie S lorea
4 Gleie 5 Slesawl lale 0o, 51 (Cyprinus carpio) Jsexe
ppl glase sl jo g cwl (Cyprinidae) Lals,s.S oolgls
Obole cp 5o 5l S5 g (sattari et al., 2003) o ls zuSTy !
288 (oo wgmite Glpl g s ;0 )l g (B9 n

o Ol 31wy w40 (Hedayatietal., 2013) o )Sen 5 2ulan
S 155 6L 5 (CUO NPS) e 0S5 ¢ 55, 9S4l o0iS”

doudio | )
S9) & sz 3 3 sl Sl 5o (6559555 9l 5 9 g e Ay
ML doiizr o a5 03525 alide ot 5 mlio ) )k
4 o $3leSsl w3l sladle jo cl os I e Jeio
Serd S Sdyia @ g, sleoie GiiEee 5 Ot 3l
Sl 2 gl s el oad (wlidianm ) g (owdigs pole (oo
5 lerdgySlgsd (olnd ()5 Jyere yf lpogas
L .(Gong et al., 2007) aiee Glaseiily a5 5,50 o S xSl
ol Gl Gl whilas l e b s )5ks og j5eby 4 axs
Splil cwl 4855 Sjpe Eds Qb)) Cay ke
LBl o9y JolSS a8 o g aites iy gl egian DI04
4 oy Slogrge Sogll fgelin g0l SIS ol bl
@la; o )lax jlablg o @lidgl w)ls 2929 lapT b bl ogas
L adlgs o (ol wdmil )0 08 jeee Cd> e g (JoS
il sl Jolss b Jobo 1o b mhaws (55, 5 s sloJsSho
R 6 ot (g0l o Dlogrge (sedl 258 g0 Ll alins ()
205 sl S5 (g piy Pl asle 35l la Sy w0 S
3 G 90 wldie 00l o Jolo Lad &y 3985 S5 5 Ll (o

995 aS olisls | £y ©

Vo (7)) XFA-QF ) Fe ) o600, 5 polis olo slo ying i 4 piii


https://doi.org/10.22034/jair.10.2.51
http://dx.doi.org/10.22034/jair.10.2.51
http://jair.gonbad.ac.ir/article-1-810-en.html

[ Downloaded from jair.gonbad.ac.ir on 2026-04-20 ]

[ DOI: 10.22034/jair.10.2.51]

OHSed g (g g

SO bl plo slo kg 4yl | f

4 oS slecdl gjlwoslel a5 Jie oKiule;] 4 cwliiedl

plxl (sl —elenS gilon (50015, 5SS pliizdl o,
(Hedayati et al., 2013) o5

@Y
S 0955 5 etalejl slajless 51 o e o ialojl 090 Jsbo 5o
P 38 ploale (cwldidl sl ow) oS oanlive e 5 S e
slas,lual j5, caups las wazily 18 el @l 34l 5 e
—Cdb b anslie jo Ol ool a5 (g ek 09 oS Cil o (g sl
Joir b ol i 5 catls (gl V5] sals g F csla
2 Jyora )9S (ple 05 S8l adgieie (ab @5, as)le 90 5 o
ygots o2l G e 5 000 50 e oy Wle sloles
OV JKs) cls 092y caas

Frorey5S ploaS il ol py5 4 )le 99 5 S Jslor 3ok
S5 ke g depop e 5 ool S e el e o
ygots ol gl jlad )0 5 iSO jgo s ps S Gadle 5 ol
<l 0l ey ad)le 93 9 S gl Gl LV JSE) udls 2929 (595
s oMo 5 o8l S sl s Jlosd )0 Jsane5S (ole oS
Ssry hwgie Dison ol gl Jleg 0 5 s Ojs0a v
A5 Cdl Sabo,z aole g0 5 SO Jlas Gk (YU clls
5 0l Sy e oy ol et o Jsene S ale
Dygods dops Sy e g ol S5 les 5 dop0es e
bogie Sjgot do)s 93 Wle g ool coS 5 jles 0 g ciis
LSl gex ad)le 93 9 Ko Jslaxr b (FUSL) cls s
e 5 ey S e Jled 0 (Jgee S ple WS 8L
(OUS) bl o927y ks g8 000w WO 5 8] oSS
So e Jlard 5o (OUSE) hiy095 ad)le 99 5 S Jslozr 5ok
57y ed Doy woydeed oMo 5 8] oSl 5 e
o > dyonssS oale 5 il (PUSE) 55,5 adle Sty
i 0508 0o 3 e 5 (2T S sl 5 o0 S e
595 S Jshaz b bl 252 bagio & jg0a ol 9L e )0
p ol Sl 50 (Jsene)enS ale w5 8L Thho 55, 4l
Y JSo) csls 842 Cinds & g0t ol gl lewd 10 g ooy

F3o20 1315 (Blo WS b adg g o B8 (5198 PeSwy S gl -V IS
(400 X) ;T wl559i6 b agerlgo 30 (o b o Jlond o

5 05> slaygSh bl eaiiSeon Conn S oy 5 psilid
(Rutilus rutilus) aelS § Jgere,su8 o8 ale  iiul <l
» aslllae L (Handi et al.,, 2008) ., Ken 5 gaza sl ,
Sz a5 Widged Glo ol Gy el @lyd o Sles 0gu 5 LSl
5 (05 eslital CULS 5 pewilis &3l 5l alie ol ,0) &,3gil
30,5 0 bl pge S ] 595 2 d57ae Tse 9 el L
oyl jso ale il JLb gl 8l o Slge cl iz Jg
looan ¥ (5 ymay0 (28,5 )18 000y oo plosl 5t ST (5 lg50 3
ol el oliioan] oliglel WS 5y ale il slo
oist oxi¥T Sl gy 5 (Sosll Glie 2L pslaiear e
‘5~$l4 C.\‘).t:..u 65‘5 B J.M:l.:‘so OJJ)' U‘Q?}o RS sl> u‘))‘
o Sl ol o cdale 5 re 0 0l Sezge (58,513 31 5 aS
Cople 0590 30 Sledbl aS sl 0aiy 39250 3l oiiSTy (B o j5 5
Sl lipms Glotaloj] Col (6952 5)0n! 5l el yitio goms
(Finney etal., 1971) 5 .5 & 50 cilises Lol

b b9y g lge | ¥

G 59, FYod anll gl atin O) 59, PV Goeds Gudss ]
9 Sl Olindos 35 50 e 50 (2156 25250 55,0 Fepadle L
(}’L‘U" 9 6‘)’)5Li‘5 ‘951.6 ol&adls il 05; Lsolg]ﬁ u.l.@.% ).»ob S
L Joonnys.S ploaze YO olaws lanl ol plxl 85 ool
S gogat B yan 9 5SS SThe 5l YOR <PV 55 (Silee
Sygo ol 6T dapg 5T (gilwoslel § Ssheas 5l am s ,S
Bl slp wion Jie oKiske;] slapg loST a4 s 28,5
9 S S o atan G Saeds islesl lae b o

Ol plardsSeid slo)gsh Glalejl oy90 Jsb 5o ainds (5,le&
gle o5 le ax,0 YVEY 0T gles Jol a5 ol (5,500l
5 yd 5 pS e V- ekxe henST clale £V — VA (PH)
YL ks 5o 9 5k T B o Giolesl oo, )90 5l axin
odle 2oy < [0 sol> 0z (V jlewd) e W8 o fulis )‘)XJ
Aoy ¥ Gsl 0z g (V)lewd) (oo a0V (g9l 0,z (Y leus)
Y olee 4y ailyg; o sale VYAV (o) ai plosl (F L) odlo
A dad 4385 chalol (slaeya b g, 50 5k 90 5 o g ey
Sdeds Q.QT ldgl eSS cdale asyo B0 Djglre jo lale
Sl A g ,o a5 (Hedayati et al., 2013) wzs 3 )15 50,0 F
& el o8 bl 5o a8 o (LS5 ke YH) LSS Y L
3 s 90,8 alad molde cel YT lanl oS cél v, 0 jokaio
Vooo chale b Sonee )09 50 Bolay jgbay oo A Jleg o

ot 5 5 058 i ISl 5 b s i 00l 13 ol
Sladllas plodil jglaieds g cculi wo o Ve dle 3 o g las wuS il


http://dx.doi.org/10.22034/jair.10.2.51
http://jair.gonbad.ac.ir/article-1-810-en.html

[ Downloaded from jair.gonbad.ac.ir on 2026-04-20 ]

[ DOI: 10.22034/jair.10.2.51]

o |

e 9020)505 Blo A il p Do ISE JaSo i

230) 9,5l goxi (GMd) i P93 §399 PSws Sue gl —OUSS
b agzlge 30 odlo b o Hlod iy (Jgome 905 oplo uuS by (Judaimmo

(400 X) ool wly34i6

F90203925 (Blo 95 S8l 59,50 (6555 9wy ySao yguai —F S
(400 X) oo @13956 b agarlge 3o o b oo ylous s

o055 (Blo s CBli 1500 995 ) (59 Sy S i guad - Y S
(400 X) T &51,3g56 b agarlge 3o wilo b ouds ylous s

PYET YU I PRV OL TR [PSYC RPSYs REPCOWPIC SPRPW N f S

(400 X) ol &ly3950 b agrlgn 30 (oo b ooy yloud sy

Foor0,955 (Bl wuS Bl (sl 057 (5398 9wy ySme yguar T S

(400 X) a7 1,35 s agrlzo 55 odha s o slons e

Fox0)525 (Blo 0SSl (Sl 052 )95 Peiws Koy guai —F IS

(400 X) 52T 1,35 b agrlzo 5 oo b o slond e

(++) bagio o(+) dds (=) wdyle sanline pas) juiie wilo 1A JoSo b agalgo 55 (Jgonoysus Blo o cdl o lee -1 Jouo

() dul

oy 90 Wi  do o SO (wibo

Ao 3 o

ol

+

+

(Dilation of sinusoid) us ;g o (3.8,

(Hydropic swelling) 1 ¢ ,s5

(Cloudy swelling) s, ¢,

(Lipidosis ) Sas o,

(Macrophage aggregates) ;s Sl xozx

(Lateral nuclei) aws oas l>

(Hemorrhage) o5 s>

(Necrosis) ;5,5

|).6..a.)55)



http://dx.doi.org/10.22034/jair.10.2.51
http://jair.gonbad.ac.ir/article-1-810-en.html

[ Downloaded from jair.gonbad.ac.ir on 2026-04-20 ]

[ DOI: 10.22034/jair.10.2.51 |

OSoR g (o g Fd

02315 (bl Pl sy &y )

Loy (+) cipdts (()adle oanline puse) AT 9 5 iy (Ve 2l Joo b agzze 53 Jpato s3u5 (Ao wuS Sl B)lse Y Jgu

() wols o(+4)

90 ot pplgil S WMot BTl Mot (Tl il oIl walis as,le
Qo yd Qo yd Qo yd
+ (Dilation of sinus0id) wdg)giw o 53,
+ + et (Hydropic swelling) of ¢4
+ h (Cloudy swelling) s ol p,55
t+ + + (Lipidosis ) Sas w >
+ (Macrophage aggregates) 55,5l xoox
(Lateral nuclei) a.s ool oS>
+ (Hemorrhage) 5 s>
+ A (NECrosis) 35,56
"

lio 555,

39 8L sl § &lss ol Yoero (Palacios et al., 2000
5 42lge ploy (Ble g8 wplye 590 4 i D35l Cuogonne
bl 5 pges 3l JWid g peddilie )3 (55lS Sl S5k
Syge 5 LISL ol YL Gloyoss o Joiee s b
o 03 pye b agzlae (2yre)d Pt (e Sl L Congenne
w." U"‘ u‘)—o.ﬂ L] oolie J.llﬁ )Jés]o.u t519‘& le.&bgaﬁl.: )JLMJ aQ
9 4>l30 oy (Blo (r 9 95 g le 93 WCngons Eo8 & A
Paris-Palacios et ) coul wglite (b9, ol (olooanis s 58 Loyl
.(al., 2000

33 @ Sl g 5l 5 CS g @i Gl e (ol S
Jlie olgreas .l @il p 0oVl olge b agalge 5l o oS b
b g b ) g e Sdee /Y g Y NN Glachals o)
el Gy 56 a5 ol las (Rutilus caspius) aels cale oS
aobe )3 (rydemges @oa 5 (G959, cslatan wjeSy
3 ,» (Mohammadzadeh et al., 2013) o lajlag,Slegsdle
» teliv 536 (CUSO4) o lidgus 5 (CUNPS) 0,3555 oS 5
oL axzlse 595 5oz Sl om ) S eSs, YIJB e oS cdl
3955 qeedlygion (aBabeSly glatan oS ol oS wsls
Al-Bairuty et al., ) og sl Slegdle (il ian 5 JelS
yole zhw (Bandani et al., 2015) ., Ken 5 JSloss (2013
Ble oS g alae S8l o 1) (69) 9 p9sS pereslS wopm) 3k
&35 Ol o2Vl Wil Win S gy a8 il Jrlges jo 58
55 7 50 59y ST 0,350 Cons 238 5] sy oS L o |,
ool b Wilgs e 0,956 ()l 45 0u3,5 oalie g ol oy bys s3]
(Wong et al., 2010) wilw ool bd Joho 2 gu5lonnST o yind!

S5 a9 oy | F
@laplil oot ¥T SI3l b3l 5o calie 5030 @395k s
S8l o 4 s oS ool 358 s e CoblB oy g 00y
50 Sl 0ads 35 1eie pladl b ol iy sl Sldlas ooy sl
Olyae o] 5l solaiul b as 05381 golse olg3 o lle (2138 0,0
@l Jyame 4 6555 o 5o plFien 9 998 S pleale 0B
b i 505 5 il Coms 6V oSl i 5 kS lan
—a 1y aliee o i ol jo OL“}J ablas & a8 olge (ol 5l ool
oyl (Sukhoverkhov et al., 2006) s, YL slaba>e LB 50
Jocmeyo g Wloads aBlil Jasl 9 0l GloS e laie L olge
ol o il Glale o130 10 She (sdreslge £ 3o willel o
2 0kl Cuglie o Vb 5wy Gl Gl (olié Slge iz
(Sukhoverkhov et al., 2006) 5o L calises slo 25 il
Ao g cslhe @l sl S e ) colanwl 45T gog2g L
Sl (Sl o)lse 5 BT 51 Gl sed Lol cl ools il )l 1, g5
0 0 Shmpde oS bt pbpl oo slacdl  olse ol
st Bl libonnl Olnis logas 5 il> BT o)
Camargo ) aw, oo ,hia 559,50 Hbpl o siesl 5 o, GlocS e
O 38, sloasle walllae ol mls 4 ax45 L a5 (et al., 2007
3955 5955 g Sle e (Sud Crx (GRR0gs WSgigem
A odalin oS Cdl o 50 dle e glacdale (o lya0

e Losjj @ALLS Lot Cngomne 50 0554 O)len 5l g lews o
cualine uL..ﬁLo O S uiM c.o‘j @Mbr; 6)L..9) 9 M
Olee ol H3B (SSL sl (o) 2 69,190 iz )0 &S w0pis
Sl slaigy cnl 5l So S glalis 1) ool slacen]
b olsice Slse il 50 &5 sl (28l ulidonl oo

ParlS') als )‘)3 I POy90 IRSRA LIt N »))|9.4 o 4=


http://dx.doi.org/10.22034/jair.10.2.51
http://jair.gonbad.ac.ir/article-1-810-en.html

[ Downloaded from jair.gonbad.ac.ir on 2026-04-20 ]

[ DOI: 10.22034/jair.10.2.51 |

oy |

o d9one )9S (ol S wliBdl p ke (IS JaKo 5T

S1oyd g ;S | B

5 ShsliSpole olRils sorne 5 3l slaculos b G ()l
2 85w e GhlsS 5 s 5l 085 Ojge (55 anbale
pledon 6wl isgas Saslue Jagh

O S 5 S g SN Sy

roholla_veisi@yahoo.com (S 0
roholla_veisi@yahoo.com e 9T g,
pariahooshmand71@gmail.com adigr b
zamani_wahid@yahoo.com tslo) dumg
mohsen.barkhordar@yahoo.com 0,95 9 Cymaite
esmaeil.zare90@gmail.com 1 63b] ool Juslows!
pariahooshmand71@gmail.com PS{EP Y
Alireza.kashiri1353@gmail.com 1§ S Lo yle
roholla_veisi@yahoo.com ool e lals
roholla_veisi@yahoo.com [ Pa e
faezehsadatsadati@gmail.com (Shle o pls
roholla_veisi@yahoo.com t ol 0 o

REFERENCES

Bandani Gh., Khoshbavar Rostami H., Yalghi S.,
Shokrzadeh M., Nazari H. 1394. Surface of heavy
metals (lead, cadmium, chromium and zinc) in the
muscle and liver tissue of carp (Cyprinus carpio) off
the coast of Golestan province. Iranian Journal of
Fisheries, 4: 10-1.

Rocky M., Peykan Hairati f., Dorafshan S. 2016.
Pathological changes of gill tissue and liver of
Zayandehrood bride Petroleuciscus esfahani coad &
Bogutskaya, 2010 after exposure to water-soluble
silver nanoparticles and silver nitrate. Journal of
Applied Fisheries Research, 4(4): 79-95. (In Persian).

Sattari M., Shahsoni D., Shafi'i S. 2003. Mathematics 2.
Publishing a lawyer. Tehran, Iran. 597 p. (In Persian).

Hedayati A., Jahanbakhshi, A., Ghaderi Ramazi F. 2013.
Aquatic Toxicology, Volume One, First Edition, pp:
70-76. (In Persian).

Al-Bairuty G.A., Shaw B.J., Handy R.D., Henry T.B.
2013. Histopathological effects of waterborne copper
nanoparticles and copper sulphate on the organs of
rainbow trout (Oncorhynchus mykiss). Aquatic
Toxicology, 126: 104-115.

Alkaladi A., Afifi M., Youssef Mosleh Y., Abu-Zinada O.
2014. Ultra structure alteration of sublethal
concentrations of zinc oxide nanoparticals on Nil
Tilapia (Oreochromis niloticus) and the protective
effects of vitamins C and E. Life Science Journal.
11(10): 257-262.

Camargo M.M.P., Martinez C.B.R. 2007. Histopathology
of gills, kidney and liver of a Neotropical fish caged in
an urban stream. Neotropical Ichthyology. 5(3): 327-
336.

Chang Ya., Xia L., Zhang M., Zhang J., Xing G. 2012.
The Toxic Effects and Mechanisms of CuO and ZnO
Nanoparticles. Materials. 5(12): 2850-2871.

155 dlo yo 5algl LS o e 5l oolail il axdllas ol o
ool b las ;0 a5 ols lad b 5 )5 )18 oy 050 Jgane
reS Soyd g0 e g ol gl S jles 40 g adle o iy
Sl pbpidde )T amiii lyie a5 0 oanlive 05 b as e
W55 (ol WS Bl o adjle g2y Cel s ol WO
o2l yme Ol il Ghals el gu> b ol 56 b oS5 j0 Jy
Alkaladi et ) -,Sen ¢ Lawgs S a5 slasdllas jo ol oo
5 kdl (ple ;o 59) wmSlgil oonts clile g, » (@l 2014
as ol plad bl wsls plxil C g B loiymelng sdaitlxe ol 5
Db Ol Sl (59) wnSTHl il S L Vg ) slacdile
oS et o gl glaSalail ol il 5 oS glacdly o
L C ooeelus a5 5 oo slid coodyguil oSt (558
vt 55Ty agte b cipas el cel Llé oz 0 B ool
A ek CgE el oS 5 Gizpn 9800 (8L sladshe 5
SIS L 59y weSTel 5l (B0 Sl DS p gloaS s
slme Bk 5l 59y weaST D36l Coen laddllas yo 0l (e
51 ol sloplail wis,S sanline Loyl aisls 8 sy 3,50 (oylsS
3 g W deao J 7S 09,8 b duglin ;o 4S50S ) oS alox
a5 oanlie amsl 30 5 Sl sl Jsbos 4o 45 s 38, oy
anST 0,3 iU 5l oolaiwl L s (slasllas 4o (Wang et al., 2008)
- e e el VY lan oS wisls ol (STed Ojgen s,
M S g @ig 4S5 A ohga beelail yo (g9, paie 5l )l
Caglie p pseike b Ko idss s (Cho et al., 2013)
C.) JsorayssS calo 15 1y oy bamwgs o sl geilaemsST oyl
Oy 5D Sgzga oy a5 olo ylid Badiz gl oD o, (CAIPIO
slonnST oyl sbml el gz 5o pgealanSTy olel b
bsg oS 5 she S8l Sl Wi pgile Grizes g
Slomyl okt 5 aaall oo ool Glie SRl L o Coans
Ozkan-Yilmaz et ) wS 5, 5¢l> sl ol jo SlasT
Ol 5 aess Judoas 8L Slols cpl 590 S, ebas .@l., 2013
I Olpsar S Sz cwl guS Gladsle B 0 e
“3BgSle ozl pogdle S (oo Joe o 53 (2lSjp Sl
P95 9 Elasl ol o Wl o ()15 LS 5 G0 o Tl o
32 Shad iz ) ggeme )3 358 laluugils o gl
2 S ek Sl Wlgioe ST sladsbe Jyere Lo
y o 90 SlaS 5 g a3l 0dgi 5 (Qlieolse (yogei o5l gilie
(Rocky et al., 2016) s;le o
e (2l e a8 slolas ol i ol (6 S Az
adyle a4z 51wy S lale)sS a0 8k Glhcew! 5n «
W osalin 1 wle 5 2l5L oS 5 sl )3 Sujellyinn
Sy Sk il pals Lodle cale il b bagan] G Ll
oMo bawgi Jgexe,nS a8 b p el Sldgl ke (5 1S S

] 00y JBlos> 4


http://dx.doi.org/10.22034/jair.10.2.51
http://jair.gonbad.ac.ir/article-1-810-en.html

[ Downloaded from jair.gonbad.ac.ir on 2026-04-20 ]

[ DOI: 10.22034/jair.10.2.51 |

OSoR g (o g Fd

SO ol plo SR g} 4y | o

Cho W.S., Kang B.C., Lee J.K., Jeong J., Seok S.H. 2013.
Comparative absorption, distribution, and excretion of
titanium dioxide and zinc oxide nanoparticles after
repeated oral administration. Particle and Fibre
Toxicology, 10: 1-9.

Finney D. 1971. Probit analysis, a statistical treatment of
the sigmoid response curve. Cambridge. UK. 256 p.
Gong P., Li H., He X., Wang K., Hu J., Tan W., Yang X.
2007. Preparation and antibacterial activity of
Fe304@ Ag nanoparticles. Nanotechnology, 18(28):

285-604.

Handy R.D. 2008. Manufactured nanoparticles: their
uptake and effects on fish-a mechanistic analysis.
Ecotoxicology. 17(5): 396-409.

Mohammadzadeh P., Jamili Sh., Mashinchian A,
Matinfar A. and Rostami M. 2011. Study on the lead
effect on liver and gill tissues of Rutilus rutilus
caspius. Animal Environment, 3(1):59-68. (In Persian).

Ozkan-Yilmaz F., Ozlier-Hunt A., Gundiiz S.G., Berkdz
M., Yalin S. 2014. Effects of dietary selenium of
organic form against lead toxicity on the antioxidant
system in Cyprinus carpio. Fish physiology and
biochemistry, 40(2), 355-363.

Paris-Palacios S., Biagianti-Risbourg S., Vernet G. 2000.
Biochemical and (ultra)structural hepatic perturbation
of Brachydanio rerio (Teleostei, Cyprinidae) exposed
to two sublethal concentrations of copper sulphate.
Aguatic Toxicology, 50(1-2):109-124.

Soder K.J., Hoffman K., Brito AF. 2010. Effect of
molasses, corn meal, or a combination of molasses
plus corn meal on ruminal fermentation of
orchardgrass pasture during continuous culture
fermentation. Professional Animal Scientist, 26, 167-
174.

Sukhoverkhov F.M. 2006. The effect of cobalt, vitamin,
tissue preparations and antibiotics on carp production.
FAO Fish, 3(44): 400-407.

Wang B., Feng W., Wang M., Wang T., Gu Y., Zhu M.,
Ouyang H., Shi J., Zhang F., Zhao Y. 2008. Acute
toxicological impact of nano- and submicro-scaled
zinc oxide powder on healthy adult mice. Journal of
Nanoparticle Research, 10(2): 263-276.

Wong S. W., Leung P.T., Djurisic A.B., Leung K.M.
2010. Toxicities of nanozinc oxide to five marine
organisms: in fluencies of aggregate size and ion
solubility. Analytical and Bioanalytical Chemistry,
396, 609-618.

Wl ol 4 ol g

S Golleg s cp oy vy Sy e Siadisn ) minded v
RSB EY e v Shole e Jly s oolide v 5 pmiS wo el
(Cyprinus carpio) Jsese,5.S ol 0S wliiscdl ,» e o3 JoSo
SO0F V(7)) 0,5 owlid ale sla ipghy 4,8 .Q.:J 1,396 b agzlse yo

https://doi.org/10.22034/jair.10.2.51 . fA

Ghani S., Sheikhveisi R., Houshmand P., Zamani V.,
Barkhordar M., Zare E., Hatami P., Kashiri A., Alizadeh Y.,
Vali S., Sadati F., Sahli M. 2022. The effect of molasses
dietary supplement on the histology of liver of common carp
(Cyprinus carpio) in exposure to iron nanoparticles. Journal
of Applied Ichthyological Research, 10(2): 48-54.
https://doi.org/10.22034/jair.10.2.51



https://doi.org/10.22034/jair.10.2.51
https://doi.org/10.22034/jair.10.2.51
http://dx.doi.org/10.22034/jair.10.2.51
http://jair.gonbad.ac.ir/article-1-810-en.html

[ Downloaded from jair.gonbad.ac.ir on 2026-04-20 ]

[ DOI: 10.22034/jair.10.2.51 |

oF |

o d9one )9S (ol S wliBdl p ke (IS JaKo 5T

The effect of molasses dietary supplement on the histology of liver of common carp (Cyprinus carpio) in

exposure to iron nanoparticles

Ghani S'., Sheikhveisi R'"., Houshmand P?., Zamani V2., Barkhordar M., Zare E*., Hatami P'., Kashiri Al.,

Alizadeh Y., Vali S, Sadati F*., Sahli M.

! Dept. of Fisheries, Faculty of Fisheries and Environment, Gorgan University of Agricultural Sciences and Natural Resources, Gorgan,

Iran.

2 Dept. of Fisheries, Faculty of Fisheries, University of Kurdistan, Kurdistan, Iran.

Type:
Original Research Paper

https://doi.org/10.22034/jair.10.2.51

Paper History:

Received: 16-02-2022
Accepted: 14-04- 2022

Corresponding author:

Sheikhveisi R. Dept. of Fisheries, Faculty
of Fisheries and Environment, Gorgan
University of Agricultural Sciences and
Natural Resources, Gorgan, Iran.

Email: roholla_veisi@yahoo.com

Abstract

Due to the fact that the presence of nanoparticles affects the physiological condition of
fish, the use of safety stimulants such as molasses seems very necessary. A total of 250
juvenile carp with an average weight of 25+0.62 for 42 days were divided into four
groups: diets without molasses, diets containing 0.5% molasses, diets containing 1%
molasses and diets containing 2% molasses. Then, 50% of the lethal concentration of
nano-iron was added to each group for fourteen days. Histological studies of fish
exposed to molasses and iron nanoparticles showed structural abnormalities in liver
tissue. So that these changes were very different compared to the tissues of the control
group. The final conclusion of the present study showed that nano-iron treatment led to
tissue damage in carp liver; although histopathological complication was also observed
in the combination of nano-iron and molasses treatments, but the severity of injuries
decreased with increasing molasses concentration. Molasses seems to minimize the
negative effect of iron nanoparticles on the liver tissue of common carp.

Keywords: Aquatic, Strength improvement, Metal nanoparticles, Molasses.
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