77 90 77 :2010 —(2)23a)l (7) alawe Sl £ 1) 5 28]l Al

LSy ade o ualally Guladll g paind dlidially 3dall il
(i) Colsl) e ciladly cdlac g
Ctenopharyngodon idella

S @3 slayy Oun aBlS (uilly adly o Al
syl daala [ de ) A0/ Al 35 505 Alen) aud
LAl
Aland cilaily 218y e cpua)ally (uladll gpaic 56 Al Luh Cypal
il ae L300 138 45)ies Ctenopharyngodon idella iall o)<l
(15) sad (yslally ea (0.5 ¢0.1) S (i Gppaindl o Jadad o il
Opedisall Cppainll 815 ) ae ae bl A gl Auhal) il Lo
il & WS Synergism sk il S Y e gypaiall Lk e Gl
Sy M) e (8 (i 3ie) Oppeainll H35i) A5 (ggual) SSTN
painl) JUSI ykag oS A el el aadlall of Jansl 8y claally
LDl 5 A gl (Lads s 2 540)
daial)
shall diayee Lol 3 luidll dnlls Zpala®) Zalill e dage JleVly Jlaall b
b Ay 3 Akl g sl eliall adlly cpall dallall sl jalias A8
ile el il IS8 ol Leelsl Caliaa ciliglal) e dyglall daelicall cililaal)
Al Al ) ook Al @bkl s3a g o -(Aardt and Erdmann, 2004)
Hogstrand et al. (1994) ALl by dunpka §) s 3ale 2algii Allg 3yl jalial)
LS5 by ) ol cleliall e waall i Ledany Bl eliall saill o
ALl jaliall i (K45 -(Rauf and Javed, 2007) 2l 284l Lagead s 234l
SIS 8 S ye csSl Al 8 Basagal) Slsall pe Dol (o yell 8 Ledids b
Aol Calida b oS e bl ) ALYl e Bagasal) Abesl) Alall s daan
(2005 ¢pan) dblall o LaY)
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lealuaa] 3 bt glall oS5 a5 4000800 ALl Ailes it L o€ Ayl o) ellanyl < yial)
Gl slall Gl giine A e agall e 1A lgtde (o220 ladie lusy) ) Lelisiy o) (3685 sy
llall JEm) aae syl aSaall Ul Al 5))) A8 Ajead dlal alual 4
C. idella il ClS)) dlland @iynal &5 .(Costa and Hartz, 2009) glasy!
) LS i) Ll ey dagall ApalaiY) @llenl) (e Leis Auhall o3¢
dpspall el e legisS Crajlally eladll graie o IS e Al Auall
L) o S5 Tan AL laay LAY ppaliad 3 4080 8 Jeant ) ] Gllaall
Ge sl ol Adee b aad)) Gph oo dlenl] U e aeSlgialy L) b LaySs
LeeSlsi ) s2% Kendrick et al. (1992) (alaia¥l G (o avall jlaa JA
Ohaind e Bl ) ga55 8 lly Aaaye Vs Gigaa by anal) daad] alida
-.(Mukhatar etal., 2009 ¢ Vigano et al., 2003) skl s3] (s il

sl L o ) Robinson and Avenant Old-wage (1997) Ll
Ll 5 synergism Lisls 5 Additive lilae Ll o 8 b Gypeaial
Gy Al ol o clildl Ll Jea cluhall e maall cusal .Antagonism
8l Jss De Smet et al. (2001) duh Lo daw) Jd (e sk eSS
cd, zn-metallothionein duasall clisg ) Jid e Guaylally asealsll o il
iy 2S5 2 Jia lgd o oS5 Cagan agially liplall J8 (g Aagiosa) 2 &
DLl iy cppeaiall SIS (e ddlide S0 galie V) ()lSD) @lland pappaty 1oald Loxie
Alansd cDlac s 340 A8 aadle & SIp Eigaa ) Saglamtimar et al. (2003)
olail) e Jadig sangl uladll e dalide €051 A jeall Oreochromis niloticus
O Ciin Led Lzl gais Gl Bae cawa aSH Gl il 3 4 gl
oSl S dlend adle 4 amallSll il e WSl Gsaa (2005)
Gl Laxie @lldy 5050 ol oLad) 4 (mlidsl ae Carassiuss carassiuss
iuby (2007) aesill Al LS (asmaalSll juaie (e ddbide S0 lenl) Gapiy
Liza abu sl dlad i o Q@) palell el dpidl sl
.(Hikel , 1843)



79 il )& land e Cpalally Gulaill (gyeaiad Sl aialls 3l k)

saa o JS Gmaplally ulaill (g paind cand) 550D (cae Adpra ) sl dufall Caags
gt A Gppainll 2ol Ay gl Sl Gl ol e legd paall sty
GLSHyally yualiall 2ag Losale 4 3 el (€D @llanl Ll 305 aadlad)

-(Aoyama et al., 1987) s34 (uls Jalide 30 28) 8 4ilesl)

Jaadl (5 kg 3)gall

Jaays a2 (LB%17.2) (s Jaray o daS 560 ddhie o lanll) Cimen
sslae il (40) daw 4S5l Galal g 5o Ll 25 aw (0.5 £14.5)dsk
ABY) 558 P Gl cude L 385 IS dllas) (4) wdlss sl e JWA il el
LY e Lkl Jdladll gaen Gpmd el cay Jd dele (24) sad Ced S
cliyySy CUSO45H20 4l (ulaill ciliyyS e JS e (4.3989 ¢3.929)
(1) S paad) JaSly lis¥l o JWN hidl Wl ZNS04.7H20  Agld) (yualall
DS Gpeaa S sl ea (1000) Jolay L sy (U3 [ p2) oA muad f
s A Aaled) Gy bl Jglaal 138 (pe daddiosall
" Sl sl ¢l
il (53 550
> (0.50.1) 385 Guayally uladll cppaiall dlenl) cuzmpe LT 50 lual
oty Gpalally elaill (e bl ) el Cumpe i as e jeaie IS galal
O Adle Ao gana JS (e sana JS SR Galsal b e iy ALl 505
Pl il s il gl die e Slmd il (4) im0 JS ) e A0
celaill gganl) Sl Glaaly Aglal A5kl (s LT 50 a8 Cuwss an (15)
S gt & oadall S dled] cDlae; LSy aadle (A paylalls
LT 50 s dgie) b5l bea cppeaially 30n e juaie JSU jpldl 63a (0.5:0.1)
RS Al e ¢and ) Crandy 385 IS (e Banll Cliall Cinen 5L 585 LY
& i B sl @land W liall o ladly aadal) clug & G andll (o cDlaslls
& (s 25! Alee Cugaal ol Amsn 3add S (e LA Wi lele (gga (g a1 (ialsal]

paiall e sl el je JS sl Sl o 55 =
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SleS W G lekiat s andl e lgle (gialy CDlaally Ll aadlsl) Cand
G die S e e (1) Jiey @liwd) pada 503 delu (24) 324 (105 °C) da)y
(24) 324 (1:3) A 3Oal ciplSopll mslay 5al el (aala L) Canl
lisl) e & ke ele Ll Canal Leahal sy e sles (8 lgnas & & Gaseie b
Bhll Slea 4 desagall Gliall Cauny & celad) daulgle (50) I asal) JlsST 255
@ dohr @Al Glbhdl Slea aaaiuly AL sl e palaill (53854l
Lld Qe dipbe 2 gl e caylally ulsall gl (213.9,283.3)
¢» (1 <09 «0.7 05 0.4 0.3 0.2 0.1 <0.09 0.07 «0.05 0.03)

.(ROPME, 1983) .cliall & (ypeajlally ulaill 3805 () oy salally

il

e Alie eladl) peaied Apulia SST lS el IS @lland o Auhall il <kl
il LT 50 dad cpn Lash asy (6 ¢15) (slaill puaial LT 50 dad cilS 3 (yua)lall
0o sl e3a (0.5¢ 0.1) 381l Alaay) gt vie @iy ag (9 <15 <) Cuaylal
S epiall il Auhs vie W L(1) dsas sas e IS Guaylally (el gpaie
LT 50 af cilaw 3 Lisled oS Ll of sl copelal e Leghals die (yypuaial)
sl e gsldl e3a (0.5 <0.1) 81l a5 (5 <12)

el 3 lama)l gl e ALEN palial) AaSle o lan) 5)08 il cjelil LS
Y Al gy die @llyg Blaell 5 AN gl L ) A el aslad)
o) LY e Sise Gpaially puaie IS e gsldl s (0.5¢0.1) S
Cpelal Cun Ul A saal Cadaill oLl Glany) J8 any gualiall e Galiill 461K
(4 3 2) Usx AV Al e Ay jualiall 5k G el auadial
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5l Ampaal) el ) dlend @laily (LT50) cuad) o) coas :1 Jyoa

ool Caaig saa e IS uasladly aladl) 95)‘4.\;.3 Osadl eia (05s01)
o (15) 530 8L SSU ity Cpppemindl (g0 Tadli] o yetll tie el

CONCENTRATION OF METAL
LT 50 (PPM)
0.1 0.5
Cu 15
Zn >15
Cu+2n 0.1+0.1 05+0.5
| 12 |

O ] cBlac s 45 aadle & Guladll jeaied Slasinlls gad) oS 20 50n
(bl Uasll + Jaaall) (g.gt dry WE.) Tpsie ol

SUA
Sl el K Sy
0.1 0.1 +157.3 0.5+132 0.02 +46.2
days 7Recovery 0.5 +87 0.3 #110.34 0.2 +37
0.5 0.05 +226 0.2 +205 0.2 +58.7
days 7Recovery 0.25 +142.3 0.3 £175 0.1 +52.42
Control 0.2 +112 0.07 +107 0.0 +35.3
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Aol clac s BlS5 aadle b Gpa)all juaial slasinlls (gl &SI 23 Jsaa

(o) 00+ Joxd) (g, dry WE) Do (el i)

ASLAY
S LT 50 S LK “Noac
0.1 <15 0.0 +402.07 | 0.7 +258.57 | 0.03 +92.9
days 7Recovery 0.0 +235.1 0.02+205 | 0.5 +78.3
0.5 9 0.05 +817 0.0£522.53 | 0.0 +137.3
days 7Recovery 0.01 +536 0.5 +483.7 | 0.25 +123
Control 0.0 +187.2 0.0 +185 0.01 +67.3

(HQ.gL dry wWt.) hiie lee Gupainll SIS diapeall el )& Slledd

(ol Uasd) + Jasdll)

aS! il

S8 A LT50 aadle RS e

0.1 12Cu | 025+73.83 | 0.3 +65.2 0.1 +29.1

0.1 Zn | 0.0+292.4 | 0.3+253.5 0.1 £68.5

days 7Recovery | Cu | (.01 +54.2 0.0 £57 0.0 £23.1
Zn 0.02 +173 0.3 £225 0.0 +49.3

LT50

0.5 SCu | 0024103 | 0.5+87.28 | 0.1+37.25

0.5 Zn 0.5 +407 0.0 +332 0.1 +107
days 7Recovery | Cu 0.0 +78 0.02 +76.3 | 0.05+25.3
Zn | 0343276 | 0.05+302 0.05 95
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gl g 3 Lpendl e laialy T puaiall 5850 of ddlall Zuhall gl cyelil
ol &I Hashmi et al.(2002) Ll sié . jaill 585 8 5350 ae il G
Jalsal oo Smd Sbasl) leaSis WHSH ae i ALEN ualiall dend) i)
sl emie o Al ciiy WS L oal) A Laludl) Alladly 2l A8baslly 33050
3a (0.1) 385 & as (15) LT 50 def cilaws 3 Gaayall paie (e dpans
das Al Gpa)lal) e Alaally Guladlly (slally £3a (0.5) 355 (4 o (6) 5 sslally
ce Shsb silally 23 (0.5) 35 8 a3 (9) 5 islally 3a (0.1) 5855 B o (15%)
a3 Liglas 80 OIS 3 ALl TR by Gpeainll Lals die il A g i)
Slo oty 3 (0.5¢ 0.1) Sl @law) (s vie s (5) 5 (12) LT 50 a8
sl
i Lrie Abdulah and Ahmed (1998) 2 e A Al il ass)
(lall yaie e diline 308 Cyprinus carpio salie! )l dlland (o iy
oSl Sl e w e i e (2005) Geea Al
Gisaa Gliuhall Cindl caseal Sl jatie (1w ddliae 3851 Carassius carassius
< Kazlauskiene et al.(1999) Ll L . 5815l ¢ W) aa oLl das 3 (aléss)
(i) i (3 S e Gigaa ) g5 Ll ) 53)00 ALEN jaaliall (el o
DS Gl gt G ldgll Rans Sl g JAT jeatie ol g pelaill Ll xie 4l
S dolll dlee 8 Q8 Giaa gl Ca' s Na's K bt 34 e b
Ay dinmgfle 12ay caeadall AUl ARkl adaat Caey (5530 palyel ) ALY
S e @l ety Lali Laaie Jezierska and Sarnawski (2002)
ol Y Oncorhynchus mykiss @l iy, Cyprinus carpio galscY!
AL ey il (alail) el 3 pppeaie (e daslig san o seaic JS asaalSls 33l
Cu> Cd+Cu> Hg+ Cd> Cd Jully yal jaic f aw adals aie Gy H3Y)
sl o L@ jualiall Gaed Gl i) Jsa (2007) aesall dul, .Hg+Cu>
Oma)ally (uladll (e Cppearie e ol lpoay iy old 3 Liza abu aaal) dle
IS Bl e gt 5l a4l Jaagd 3 osalalls s (5,3,1) SuShill Guding pabia)lly
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JS Lk xie Antagonism ol il @is i i 4 (Zn+Cu 5 Cu+Pb) (e
Al el e be gopaiad il ol 4l A<ad o2 o 585 Ph+ZN (e
) o) bl Al G g ey cbigld) Jelis ASalSh e adied dages Baine
Al abad o GEAY) s ALEN jealiall Acayed) dlad) 8 el il
Jimi Gl blaa) salall i SLEY) Jie pabel e Ll Loy aadlall 4
Wisas el GlER) & Gay eV AaeS el Jlly ol ol Adee Eisaa
3V (gginal lida Caliny dau) 8 4LEN jaliall KI5 o (Handy & Eddy, 1989)
Oe AL Gligin ok S @l g A sualiall o e ey okl oAl
ol iy maiall 385 o aSUA adiagy ST JS8 WSHE O adghy el
Sl sae Ay 4l LS L(Allen, 1995) AY) dyspally daall dalsall ) diLayl
3send AlasSl S ehyal o dpmdly ST (oS5 Aglal) Aald) ISH 3 ALEY yualial

.(Abdullah, 2008) s ,lls oLl
sty S8 \galual 3 ALY pualiall aShe L6 L) @lan) of duhall il cyelif
SIl (gsime Clial a5 A5l U Mgl o3 sale) b Ll e Slmd i) ySs
oShi (sgie (ol aadall cuell 3 cCangival) gl dalag o)S iy eaial) £33 Cina
B Al (ks Bie) gpmaiad) O dlell) e ve il 2ok
dlesd e Aardt and Erdmann (2004) il ae dllall du)ll il i) o sl
AlE Al Laall Auhally Ligdl Cisia 8 MOOI g3 (e 32Uaaall LODEO capensis
sle Costa and Hartz (2009) auay Lussxl 3 Soengianto (2008) e
Y1 pantl) clmad) cilS Cum dlyd) s 3 Leporinus obtusidens <l
L L el ehal Ay ANy aSl ae AlAL ALEN  ealiell A
iy e Gnaplall Ay SV @l sl of ) Farombi et al . (2007)
raliall Gand WS (sgie (bl die @llyy QBB < IS < <adle JBIS dad)
Ogun e (e salaadll Clarias gariepinus dleul oS 40K aadle 3 Al@l
slea) dalse aa3 AL paball o) Murugan et al. (2008) o WS Lpas 4
sie @llyy lan) @Dy @y Tusse aaMall daal adaaty aya Ao LGN Lol Zaaglaly
3 Channa punctatus @l ¢y 4S5 aadle 8 Gua)lall KI5l g5 uld
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Ll .as (45) 5o guaplall puaie o e d g 3 T L g
Mutillus galloprovincialis asde o =l 2 Viarengo et al. (1985)
cassad&lls Gulaill (pe dibiie €I Acayyed die @llyg (elaill paiel 2yl alie] el
Ay B ey ok A J8 cudael 40 o ) WoO et al .(1993) il L
O s (34) 524l asmealSll jeamie (e b2l 3S)E Oreochrmis aureus bl
Gl Ao (Rl L oy Adhaa) Aandl) 3 WS Gl oA
(ligldl U e dagiue 058 Lucad ddadil)l eleacY 1A AVl dualudl) Lglalis
AIS Adall o) Wl 3 Lagady il Jial o)) pisd) it asdlall
i) e ARE) Ak LSl sl pe g D8Lal Gulailly 3yl Andand) Aalidll
L ddazall 4 e aa3 a5 Ll il Gleall Jisi LS e Slms 410
585 g i) WL (Allen, 1995) clislll Ui (e ddagiuall daul) (e lelea 128 S
Lgipall Gelailly ) cpbiadl o ggind @llandl A0 asl ) (g3ey 288 4K 8 Guladl)
(Lucky and VenUgopal, 1977) ¢l §f audl a5] dpals elle o35 (455 e
Sl Glas jnts Gl Gllee 4l ) IS b pea)Al 585 £ ) (gim Lok
Gashaasll eDleliill e yall B 5ine Jamy S 0o b L aylall dgag Ly
tetrahedral metallothionein metalloenzymes, (i duigy Glstea by
Ll .(Murugan et al., 2008) auall (e aull 4llj) 406 ella all; 340 4 zine
Gob oo paliall ol JEm) ) ape 28 COlaall b ALE) paliall (g5l (alisg)
LY Jie gl e aneal) 2wl )2l cloael ) L) clileall DA Ghsall lea
OpsS) Al yall Bl ssise ey mliasy) 1as Mudhusudan et al.(2003)
ol elacY) g cBlaed)l Lies 3 Canli and Atli (2003) dgasal) cilisig
¢ Kargin and Erdem, 1991) 4 L&l yual Wl J 8y e ddy e
3aa Jie Jalse Bae 4gle i «aSIill Jie okl 2y ((Karadede and Unlu, 2000
Woo et al .(1993) .~ S8 J< Laludll Alally paliall G Jeléll) ajhall ¢y il
salally asdlally cehiuall aaally haY) Gpb oo sdle el & Skl i Cua
Jui die a3 U 2y aadall 4 ALED jealial)l 35 4 Sl (@A) o) JAdalad)
Wl I Js anadlall sl sdandl e diailallpabial) s caskaill oLl ) lland)
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Ll a3 3 oliaef Jodi g 3S05 Al Jie g AY) Aandl1 ) f il
ALl g 28l A cuilS a8 DLl 400 W1 . (Hogstrand and Haux, 1990)
Ll Ll daiill cliaeY) o slall ao puile (ulaiy auadlall (O anadlall oo 434l
Onaplally uladll Lli) e Sload Luad ddaiil) slacV) (e il b Clall
bl A bl asad A sl gl S il
Lo (il )5S Ayl 4 ALEN jualiall oS)p e aif ) (Tyrell et al. , 2005)
o 4l i (S (Al A 3l Wy Datua Gapaill QIS 1Y Lagead Wilays Laa
Bkl salall 3 Sl (mlins) Jaadly Ciga ale Calaill oLl b skl 50 e ol Jla

(Murugan etal., 2008) auall dausl 48 (10
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sl el o AL palial) (and @ iial) i3 (2007) Ll de daasa (o sl
87-83:2¢ Sl g1 5w 48 jal) sl Liza abu (Hickel, 1843) 258l
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02 53 5 padl daals

Aardt, W.V. and Erdmann, R. (2004). Heavy metals (cd, Pb, Cu,
Zn) in mud fish and sediments from three hard waterdams
of the Mooi River catchement, South Africa. Water SA. 30,
2:211-218.

Abdullah, A.A.M. and Ahmed, S.M. (1998). Effect of copper on
ionic regulation and blood parameter of common carp
Cyprinus carpio juvenile. Bas. J. Agri. Sci. 11, 1: 39-44.

Abdullah, N.H. (2008). Heavy metals (cd, cu, cr, Pb and Zn) in
Meretrix meretrix roding water and sediments from
estuaries in Sabah, North Borneo. Inter. J. of Environ & Sci.
Educa. 2:69-74.

Allen, P. (1995). Chronic accumulation of cadmium in the edible
tissue of Oreochromis aureus (Stendachnert): modification



87 i) IS dlend e fppmylally Gulaill (g pemiad W jisally 2jiall ik

by mercury and lead. Arch. Environ. Contam. Toxicol. 29: 8-
14.

Aoyama, H.; Okamura, K. and Yagi, M. (1987). The interaction
effects of toxic chemical combinations on Chlorella
elliposidea Toxici. Assess. 2: 341-355.

Canli, M. and Atli, G. (2003). The relationship between heavy metal
(cd, cr, cu, Fe, Pb, Zn) levels and size of six mediterranean
fish species. Environ. Pollut. 121: 129-136.

Costa, S.C. and Hartz, S.M. (2009). Evalution of trace metals
cadmium, chromium, copper and zinc) in tissue of
commercially important fish Leporinus obtusidens from
Guaba lake, Southern Brazil. Braz. Arch. Biol. Technol. 52, 1:
241-250.

DeSmet, H.; Dewachte, B.; Lobinski, R. and Blust, R. (2001).
Dynamics of (cd, zn-metallothionein) in gills, liver and
kidney of common carp Cyprinus carpio (L.) during
cadmium exposure. Aquat. Toxicol. 52, 3: 269-281.

Farombi, E.O.; Adelowo, O.A. and Ajimoko. Y.O. (2007).
Biomarkers of oxidative stress and heavy metal levels as
indicators of Enviromental pollution in Africa cat fish
Clarias gariepinus from Nigeria Ogun River. Inter. J.
Environ. Res. Pub. Health. 4, 2: 158-165.

Handy, R. and Eddy, F. (1989). Surface absorption of aluminium
and acid on the gill morphology in rainbow trout Salmo
gairdneri at the onset episodic exposure. J. Fish. Boil. 34:
865-874.

Hashmi, M.l.; Mustafa, S. and Tariqg, S.A. (2002). Heavy metals
concentrations in water and tiger prawn penaeus mondan
from grow-out forms in Sabah, North Borneo. Food Chemi.
79: 151-156.

Hogstrand, C. and Haux, C. (1990). Metallothionein as an indicator
of heavy metal exposure in two sub tropical fish species. J.
Exp. Mar. Biol. Ecol. 138: 69-884.

Hogstrand, C. Wilson; R.W. Polgar; D. and Wood, C.N. (1994).
Effect of zinc on the kineticks of branchial calcium uptake in



Se @5 elayy ua ABIS ailiy Al e aidl 88

fresh water rainbow trout during adaption to water borne
zinc. J. Exp. Biol. 186: 55-73.

Jezierska, B. and Samowski, P. (2002). The effect of mercury,
copper and cadmium during single and combined exposure
on oxygen consumption of oncorhynchus mytiss WAL. and
cyprinus carpio (L.) Larvac. Arch. Poll. Fish. 10, 1: 15-22.

Karadede, H. and Unlu, E. (2000). Concentration of some heavy
metals in water, sediment and fish species from tatruk dam
lake (Euphrates). Turk. Chem. 41: 1371-1376.

Kargin, F. and Erdem, C. (1991). Accumulation of copper in liver,
spleen, stomach, intestine, gill and muscle of Cyprinus
carpio (L.). Doga Turk. J. Zool, 15: 306-314.

Kazlauskiene N.; Svecevicins, G. and Vosyliene, M. (1999). The use
of rainbow trout Oncorhynchus mykiss as attest object for
evaluation of the water quality polluted with heavy metals in
the environmental: an integrated approach- Vilnius-
Lithuania. 231-233.

Kendrick, M.H.; May, M.T.; Plishka, M.J. and Robinson, K.D.
(1992). Metals and biological systems, Ellis Horwood Ltd.
Chichester. UK.

Luckey, T.O. and VenUgopal, B. (1977). A new classification system
for toxic compounds. J. Toxicol. Environ. Health 2: 633-638.

Madhusudan, S.; Fatma, L. and Nadim, C. (2003). Bioaccumulation
of zinc and cadmium in fresh water fishes. Indian. J. Fish.
50, 1: 53-65.

Mukhtar, M.B.; Aris, A.Z.; Munusamy, V. and Praveena, S.M.
(2009). Assessment level of heavy metals in penaeus
mondan and Oreochromis spp in selected aquaculture ponds
of high densities development area. Euro. J. of Sci. Res. 3:
348-360.

Murugan, S.S.; Karuppasamy, R.; Poongodi, K. and Puvaneswari, S.
(2008). Bioaccumulation pattern of zinc in fresh water fish
Channa punctatus (Bloch) after chronic exposure. Turk. J.
Fish. Aquat. Sci. 8: 55-59.



89 eadind) Sl land e pemylally Gulaill (g paial itally 3kl i)

Rauf, A. and Javed, M. (2007). Cooper toxicity to water and
plankton in the River Ravi. Pakistan. Int. J. of Agri. And Biol.
5:771-774.

Robinson, J. and Avenant-Oldewage, A. (1997). Chromium, copper,
iron and manganese bioaccumulation in some organs and
tissues of Oreochromis mossambicus from the lower
Olifants River inside the Kruger National park. Water SA,
23, 4: 384-403.

ROPME, The regional organization for protection of the marine
environment. Kuwait (1983).Manwal of Oceanographic
observation and pollutant analysis methods.

Saglamtimar, B.; Cicik, B. and Erdem, C. (2003). Effect of different
concentrations of copper alone and copper + cadmium
mixture on the gill, liver, kidney, and muscle tissues of
Oreochromis niloticus (L.). Turk. Veteriner lik-ve-
Hayvancilik Dergisi. 27, 4: 813-820.

Soegianto, A. (2008). Bioaccumulation of heavy metals in some
commercial animals caught from selected costal
water of East java, Indonesia. Res. J. Agric. and Biol. Sci. 4,
6: 881-885.

Tyrell, L.; Muchugh, B.; Glunm D.; Twomey, M.; Joyce, E.;
Costello, J. and Mcgovern, E. (2005). Trace metal
concentrations in various fish species landed at selected
Irish ports, Mar. Environ. Health. Ser., 20: 1-19.

Viarengo, A.; Palmero, S.; Zanicchi, G.; Capelli, R.; Vaissiere, R.
and Orunesu, M. (1985). Role of metallothionein in cu and
cd accumulation and elimination in the gill and
digestivegland cells of Mytillus galloprovincialis Lam. Mar.
Environ, Res. 16: 23-36.

Vigano, L.; Arillo, A.; Buffagni, A. and Camusso, M. (2003). Quality
assessment of bed sediments of the Po River (Italy). Water
Res. 37: 501-518.

Woo, P.; Yoke, M. and Wong, M. (1993). The effect of short term
acute cadmium exposure on blue tilapia Oreochromis
aureus. Environ. Biol. Fish 37: 67-74.



Iragi J. Aquacul. Vol. (7) No. (2) -2010: 77-90 90

The effect of Copper and Zinc (single and
combined) on gill, kidney and muscle of Grass
Carp Ctenopharyngodon idella juvenile
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Abstract

This study was carried out to look for the effect of
each copper and zinc on survival of grass carp
Ctenopharyngodon idella juvenile and to compare these
effects with the combined effects of a mixture of both
copper and zinc in same concentration (0.1, 0.5) ppm
for 15 days. The results of the study revealed that there
is mortality has increased among the juvenile of grass
carp with increasing of concentration of the metals and
with exposure of them to combination mixture .In
addition the bioaccumulation and recovery of both
metals were studied in gill, kidney, and muscle. It was
reported that the highest bioaccumulation and recovery
was in the gill, kidney and muscle respectively.



