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Abstract—The present study was carried out
to investigate the influences of sub-lethal toxicity of 
cypermethrin (25% EC) exposure to Oreochromis 
niloticus (fingerlings). The consequence was assessed 
on the basis of impact on short term exposures of its 
below safe concentrations (1/2 (0.05 μg/L) and 1/10
(0.01 μg/L) on some haematological (RBC, WBC and
Hb) studies. The sub-lethal exposure studies were made 
on the same day and after 7 days of exposure. 
Haematological recovery was also studied by 
maintaining the cypermethrin exposed fish in a fresh 
water system for an additional 7 days. The blood 
parameters viz., total red blood cells (RBCs) and white 
blood cells (WBCs) count, Hb values were analyzed 
using standard methods. A decrease in RBCs count and 
hemoglobin (Hb) value were found in both 
concentrations of cypermethrin exposure while total 
WBCs count were increased in both concentrations of 
cypermethrin as compared to the control fish. Complete 
recovery was obtained in all the studies after a recovery 
period of 7 days and significant effects were observed 
for both concentrations in exposed fish. 

Keywords—Nile tilapia (Oreochromis niloticus),
Cypermethrin, Haematology, Recovery
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!)"'5().-)&#$*3($$%&'()*86*&(>'0#)&2*8-0(.-2*
()-* (+* &<-* .(2&* '.3(5&#)&* 35(8$-.2* ')* &<-* Y(5$4*
Z?[L* O'2<* #5-* .(5-* +5-Q%-)&$6* ->3(2-4* &(* &<-2-*
3($$%&#)&2* 8-0#%2-* '&* '2* 8-$'-"-4* &<#&* 5-/#54$-22* (+*
Y<-5-* &<-* 3($$%&'()* (00%52B* '&* Y'$$* -"-)&%#$$6* -)4*
%3* ')* &<-* #Q%#&'0* -)"'5().-)&L* J-2&'0'4-2* #5-*
->&-)2'"-$6* %2-4* ')* #/5'0%$&%5-B* 8%&* #* 5-2'4%-*
5-#0<-2* #Q%#&'0* -0(262&-.2L* X<-6* #5-* %$&'.#&-$6*
&5#)2+-55-4* +5(.*3<6&(3$#)\&()* &(* +'2<* #)4* <%.#)*
ZM[L*!#5$'-5*5-3(5&2* ')4'0#&-4* &<#&* &<-2-*0(.3(%)42*
.'/<&* 8-* &(>'0* &(* &<-* Y'4-* 5#)/-* (+* (&<-5* #Q%#&'0*
(5/#)'2.2* ')* /-)-5#$* #)4* ')* 3#5&'0%$#5* ')* +'2<* ZI[B*
Z][B*ZG[B*#)4*(&<-5*#Q%#&'0*(5/#)'2.2*#)4*.#..#$2B*
&((*Z^[L**

C6)&<-&'0*365-&<5('42*#5-*')2-0&'0'4-2*&<#&*<#"-*
8--)* ')&5(4%0-4* ("-5* &<-* 3#2&* &Y(* 4-0#4-2* +(5*
#/5'0%$&%5#$* #)4* 4(.-2&'0* %2-* Z_[L* ;Y')/* &(* &<-*

->0-22'"-* %2-* (+* 26)&<-&'0* 365-&<5('42B* &<-*
-)"'5().-)&* #)4* Y#&-5* 5-2(%50-2* #5-* 8-')/*
3($$%&-4B*&<%2*-)4#)/-5')/*#Q%#&'0*$'+-*4'5-0&$6*#)4*
<%.#)*$'+-*')4'5-0&$6*Z`[L*@%-*&(*&<-'5*$'3(3<'$'0'&6B*
365-&<5('42*<#"-*#*<'/<*5#&-*(+*/'$$*#82(53&'()*-"-)*
Y<-)* 35-2-)&* #&* "-56* $(Y* 0()0-)&5#&'()2* ')* &<-*
Y#&-5L* X<'2* ')* &%5)* '2* #* 0()&5'8%&(56* +#0&(5* &(* &<-*
2-)2'&'"'&6* (+* &<-* +'2<* &(* #Q%-(%2* 365-&<5('4*
->3(2%5-2B*8-0#%2-*+'2<*2--.*%)#8$-*&(*.-&#8($'P-*
&<-*365-&<5('42*-++'0'-)&$6*Za[L*

S63-5.-&<5')* '2* #)* ')2-0&'0'4-B* <#"')/* Q%'&-*
-++-0&'"-* #)4* "#2&* 23-0&5%.B* /-)-5#$$6* %2-4* &(*
0()&5($* 0(&&()* 8($$* Y(5.* Z?H[B* ')2-0&2* ')*
#/5'0%$&%5-B* <(.-* #)4* /#54-)* Z??[B* #)4* #$2(* &(>'0*
+(5* .#)6* #Q%#&'0* (5/#)'2.2* #)4* +'2<* Z?M[L* X<-*
-2&'.#&'()* (+* &<-* -0(&(>'0($(/'0#$* 5'2\2* ')* )()F
&#5/-&*(5/#)'2.2*(+*&<-*-0(262&-.*'2*8#2-4*()*4#&#*
(+*&<-*&(>'0'&6*#)4*-++-0&2*(+*3-2&'0'4-*35-3#5#&'()2L*
O'2<* #5-* #.()/* (+* )()F&#5/-&* #Q%#&'0* (5/#)'2.2*
Z?I[L* X<-* .-&#8($'2.* #)4* -"#0%#&'()* (+*
063-5.-&<5')*')*+'2<*'2*2$(Y-5*&<#)*')*.#..#$2*#)4*
8'542*Z?][L*

S()&#.')#&'()* (+* Y#&-5* 86* &<-* 3-2&'0'4-2* 0#)*
$-#4* &(* +'2<* \'$$2B* 5-4%0-4* +'2<* 35(4%0&'()* (5*
-$-"#&-4*0()0-)&5#&'()2*(+*%)4-2'5#8$-*0<-.'0#$2*')*
-4'8$-* +'2<* &'22%-B* Y<'0<* 0#)* #++-0&* &<-* <-#$&<* (+*
<%.#)* -#&')/* &<(2-* +'2<* Z?G[L* ,#-.#&($(/'0#$*
#)#$62'2* '2*05%0'#$* ')*.#)6* +'-$42*(+* '0<&<6($(/'0#$*
5-2-#50<B* +'2<* +#5.')/B* &(>'0($(/6* #)4*
-)"'5().-)&#$*3($$%&'()*.()'&(5')/*#2*#)*')4'0#&(5*
(+*3<62'($(/'0#$*(5*3#&<($(/'0#$*0<#)/-2*')*+'2<-56*
.#)#/-.-)&*#)4*4'2-#2-*')"-2&'/#&'()*Z?G[L**b$((4*
'2* #* 3#&<(3<62'($(/'0#$* 5-+$-0&'"-* (+* &<-* Y<($-*
8(46B* #)4* &<-5-+(5-B* 8$((4* 3#5#.-&-52* #5-*
'.3(5&#)&* ')* 4'#/)(2')/* &<-* 2&5%0&%5#$* #)4*
+%)0&'()#$*2&#&%2*(+*+'2<*->3(2-4*&(*&(>'0#)&2*Z?M[L*

7.()/* &<-* #Q%#&'0* 23-0'-2B* &<-* +'2<* #5-* &<-*
.#U(5* &#5/-&2* (+* &(>'0#)&2* 0()&#.')#&'()L* O'2<* #5-*
$#5/-$6*8-')/*%2-4*+(5*&<-*#22-22.-)&*(+*&<-*Q%#$'&6*
(+*&<-*#Q%#&'0*-)"'5().-)&*#)4*#2*2%0<*0#)*2-5"-*#2*
8'(')4'0#&(52* (+* -)"'5().-)&#$* 3($$%&'()L* 9'$-*
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!"#$%"$&'Oreochromis niloticus&' "(' $' !)#)*(!' +",)#-'
,"(!."/0!),' $.*01,' !2)' +*.#,' +"!2' )3*1*4"3'
"4%*.!$13)' 5*.' 5"(2).")(' $1,' $60$30#!0.)7' 8!' "(' $'
9**,'/"*#*9"3$#'4*,)#'5*.'!*:"3*#*9"3$#'(!0,")(',0)'
!*',";).()'32$.$3!)."(!"3(&'1$4)#-'!2)".'2"92'9.*+!2'
.$!)(&')55"3")13-'"1'$,$%!"19'!*',";).()',")!(&'9.)$!).'
.)("(!$13)' !*' ,"()$()(' $1,' !*' 2$1,#"19' %.$3!"3)(&'
)$(-'.)%.*,03!"*1'"1'3$%!";"!-'$1,'%.*#"5"3'.$!)&'$1,'
5"1$##-&' 9**,' !*#).$13)' !*' $' +",)' ;$.")!-' *5'
)1;".*14)1!$#' 3*1,"!"*1(' <=>?7' @2)' ):%*(0.)' *5'
$60$!"3' *.9$1"(4(' !*' ;).-' #*+' #);)#(' *.' (0/A#)!2$#'
3*13)1!.$!"*1' *5' %)(!"3",)(' "1' !2)".' )1;".*14)1!'
4$-' .)(0#!' "1' ;$."*0(' 2$)4$!*#*9"3$#' $#!).$!"*1('
<=B?&'$1,'"1'!2)'5")#,'*5')1;".*14)1!$#'40!$9)1)("('
<=C?7' D$)4$!*#*9"3$#' 32$.$3!)."(!"3(' 2$;)' /))1'
+",)#-' 0(),' "1' 3#"1"3$#' ,"$91*("(' $!' ,"()$()&'
%$!2*#*9")(' *5' 204$1(&' 4*1"!*."19' *5' %*##0!$1!('
<=E?7' @2)' );$#0$!"*1' *5' 2$)4$!*#*9"3$#'
32$.$3!)."(!"3(' *5' /#**,' "1' 5"(2' 2$(' /)3*4)' $1'
"4%*.!$1!' 4)$1(' !*' 01,).(!$1,"19' 1*.4$#' $1,'
%$!2*#*9"3$#' %.*3)(()(' $1,' !*:"3*#*9"3$#' "4%$3!('
<FG?7'

H'104/).'*5'(!0,")('2$;)'/))1'.)%*.!),'*1'!2)'
)55)3!('*5'%)(!"3",)('*1'2$)4$!*#*9-'*5';$."*0('5"(2'
(%)3")(' "1' ,"55).)1!' %$.!(' *5' !2)' +*.#,' <F=?&' <FF?&'
<FI?&' <FJ?&'<FK?7'L0!&' !2)'(!0,")(',)4*1(!.$!"19' !2)'
32$19)(' "1' 2$)4$!*#*9"3$#' "1,"3)(' *5' 5.)(2+$!).'
5"(2)(' ,0)' !*' (%)3"5"3' %)(!"3",)' %*##0!"*1' $.)' (3$.)'
"1' 81,"$7' @2).)5*.)&' !2)' %.)()1!' (!0,-' +$('
3*1,03!),'!*'"1;)(!"9$!)'!2)')55)3!('*5'3-%).4)!2."1'
*1' 2$)4$!*#*9-' *5' M"#)' !"#$%"$' NOreochromis
niloticusO' $(' $' +",)#-' 3*1(04),' 5"(2' (%)3")(' "1'
81,"$7'

887 PH@QR8HST'HMU'PQ@DVUT

A7 Maintenance of experimental fish
D)$#!2-' 5"19).#"19(' *5' Oreochromis niloticus

N=J7BK'W' I7F9' *5'+)"92!&' =G7CG' W' =7K' N34' *5' !*!$#'
#)19!2&' $(' 4)$1' W' T7Q7O&' +).)' 3*##)3!),' 5.*4'
U)%$.!4)1!' *5' X"(2).")(&' H1$1!$%0.&' H1,2.$'
Y.$,)(2&' 81,"$&' $1,' +).)' $33#"4$!"Z),' "1' =KGG' S'
3$%$3"!-'3)4)1!),' !$1[' 5*.'*1)'4*1!2'/)5*.)' !2)-'
+).)' !.$1(5)..),' !*' !2)' !)(!' $60$."$7' U0."19'
$33#"4$!"Z$!"*1&' !2)' 5"(2)(' +).)' 5),' +"!2'
3*1;)1!"*1$#' 5"(2' 5)),' N."3)' /.$1' $1,' (*-$' 3$[)'
"1=\='.$!"*O'$!' !2)'.$!)'*5'=G]'/*,-'+)"92!7'^$!).'
60$#"!-' 32$.$3!)."(!"3(' "1' !2)' ):%)."4)1!$#' 01"!('
+).)'.)3*.,),'$33*.,"19'!*'HYDH'<F>?7'

B. Experimental design
_-%).4)!2."1&'!.$,)'1$4)'_2$##)19).'FK'NFK]

Q_O' +$(' 0(),7' X*.!-' 5";)' 5"19).#"19(' *5'
Oreochromis niloticus',";",),'"1!*'!2.))'9.*0%('*5'
=K'5"(2'"1')$32'+).)'[)%!'"1'3".30#$.'5"/).'!$1[('*5'
KGG' S' 3$%$3"!-7' @+*' 9.*0%(' +).)' ):%*(),' !*' =`F'
NG7GK  a9`SO  $1,  =`=G  NG7G=  a9`SO  %$.t  *5  ($5) 
3*13)1!.$!"*1(' *5' 3-%).4)!2."1' 5*.' ();)1' ,$-(&'

+2"#)'!2)'!2".,'9.*0%'().;),'$('3*1!.*#&'+"!2*0!'!2)'
$,,"!"*1' *5' 3-%).4)!2."17' U0."19' !2)'
):%)."4)1!$!"*1&' 5)),"19' $1,' $,,"19'*5' 5.)(2',*()'
*5' 3-%).4)!2."1' +$(' ,*1)' $1,' !2)' +$!).' +$('
32$19),'*1'$#!).1$!)',$-(7'H5!).'):%*(0.)'5*.'();)1'
,$-(&' !2)' !.)$!),' 5"(2' +).)' [)%!' "1' 5.)(2' +$!).'
N+"!2*0!'3-%).4)!2."1O'5*.'$1*!2).'();)1',$-('+"!2'
,$"#-' .)1)+$#' *5' +$!).' $1,' 5)),"197' X"(2' +).)'
*/().;),' !+"3)' ,$"#-' 5*.' 4*.!$#"!-' $1,' 5*.'
/)2$;"*0.$#'32$19)(7'

C. Blood sample preparation
X";)' 5"(2)(' 5.*4' )$32' 9.*0%' +).)' ($4%#),

"1"!"$##-' $!' !2)'/)9"11"19' N*1' !2)' ($4)',$-O'*5' !2)'
):%)."4)1!'+2"#)'5";)'5"(2)('5.*4')$32'9.*0%'+).)'
($3."5"3),'$5!).'B',$-('*5'):%*(0.)7'R)4$"1"19'5";)'
5"(2)(' "1' )$32' 9.*0%' +).)' [)%!' "1' 3*1!"10*0(#-'
5#*+"19' 5.)(2' +$!).' 5*.' .)3*;).-' .)(%*1()' 5*.'
$1*!2).'*1)'+))['$1,'+).)'($3."5"3),'$!'!2)')1,'*5'
!2)' ):%)."4)1!7' @2)' /#**,' ($4%#)('+).)' */!$"1),'
5*.'$1$#-("('/-'();)."19'*5'!2)'3$0,$#'%),013#)'$1,'
3*##)3!),' "1' $%%)1,*.5' !0/)(' 3*1!$"1"19' QU@H'
$1!"3*$90#$1!'5*.',)!).4"1$!"*1'*5'RL_&'^L_'$1,'
2$)4*9#*/"1' 3*1!)1!7' Y2-("3*A32)4"3$#'
32$.$3!)."(!"3('#"[)',"((*#;),'*:-9)1'NUVO&'%D'$1,'
!)4%).$!0.)'+).)'.)3*.,),'!+"3)'"1'$'+))['<F>?7'

D. Analysis of haematological parameters
@2)' 2$)4$!*#*9"3$#' %$.$4)!).(' (032' $(' !2)

!*!$#'3*01!'*5' .),'/#**,'3)##(' NRL_(O&'+2"!)'/#**,'
3)##(' N^L_(O' $1,' 2)4*9#*/"1' #);)#' ND/O' +).)'
$1$#-Z),7' @2)' !*!$#' RL_' 3*01!(' +).)' )104).$!),'
"1' $1' "4%.*;),' M)0/$)0.' 2$)4*3-!*4)!).' 0("19'
D)1,."3[(' ,"#0!"19' 5#0",7' L#**,' +$(' ,"#0!),' "1'
=\FGG +"!2 D$-)4b( 5#0", <FB?7 @2e !*!$# RL_ +$( 
3*01!),' "1' !2)' #*$,),' 2$)4*3-!*4)!).' 32$4/).'
$1,'!*!$#'104/).('+).)'4)$(0.),'"1=G>':'44I'<FC?7'
@2)'!*!$#'^L_'3*01!('+).)'$#(*')104).$!),'0("19'
T2$+b( ,"#0!"19 5#0",7 L#**, +$( ,"#0!), =\FG +"!2 
^L_',"#0!"19'5#0",'$1,'%#$3),'"1'2$)4*3-!*4)!).7'
@2)' J' #$.9)' N=(6' 44O' 3*.1).' (60$.)(' *5' !2)'
2$)4*3-!*4)!).' +).)' 3*01!),' 01,).' !2)'
4"3.*(3*%)7' @2)' !*!$#' 104/).' *5' ^L_' +$('
3$#30#$!),' "1' =GI' :'44I' <FC?7' D/'+$(' ,)!).4"1),'
/-' 3-$14)!2)4*9#*/"1' 4)!2*,' <FE?7' @2)' .)$,"19'
+$('!$[)1'*1'2)4*9#*/"1'!0/)'(2*+"19'%).3)1!$9)'
*5'2)4*9#*/"17'

E. Statistical analysis
@2)'.)(0#!('*/!$"1),'+).)'(0/c)3!),'!*'$1$#-("(

5*.'4)$1'$1,'(!$1,$.,',);"$!"*17'@2)'4)$1';$#0)('
+).)'(0/c)3!),'!*'(!$!"(!"3$#'$1$#-("('0("19'*1)A+$-'
$1$#-("('*5';$."$13)'NHMVdHO'!*'!)(!'5*.'!2)'#);)#'
*5' ("91"5"3$13)' /)!+))1' !+*' 3*13)1!.$!"*1(' *5'
3-%).4)!2."1' !2.*092' (*5!+$.)' TYTT' N;).("*1'
=J7GO7' @2)' ("91"5"3$13)' *5' ,"55).)13)' /)!+))1' !2)'
4)$1 ;$#0es +$( ,)!).4"1), /- U013$1b( 40#!"%#) 
.$19)'!)(!'$!'!2)'K']'#);)#'NYeG7GKO7'
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!"#$ %&'"#'$ #()*'#+$ ,*$ '-%#$ .*/.#/,0-,&*/'$ *%$
.1)#02#,"0&/$ '&3/&%&.-/,41$ +#.0#-'#$ &/$ 567$
.*/,#/,8$!0#-,2#/,$9&,"$.1)#02#,"0&/$9-'$%*:/+$,*$
.-:'#$ -$ +0-',&.$ 0#+:.,&*/$ &/$ ,"#$ ,*,-4$ .*:/,$ *%$
567;'8 !"e  0#+:.,&*/ 9-' +*'#$ +#)#/+#/,<$ -'$ ,"#$
.*/.#/,0-,&*/$ *%$ .1)#02#,"0&/$ &/.0#-'#+$ ,"#$ 567$
4#=#4$ +#.4&/#+8$ !"#$ =-4:#'$ 2#/,&*/#+$ >!-?4#$ @A$
'"*9#+$-$'&3/&%&.-/,$+#.0#-'#$&/$567$-'$.*2)-0#+$
,*$ ,"#$ .*/,0*4$ >BCD8DEA8$ F4'*G$ -$ '&3/&%&.-/,$
0#+:.,&*/$ 9-'$ 0#.*0+#+$ &/$ "#2*34*?&/$ *%$
.1)#02#,"0&/$ ,0#-,#+$ 30*:)8$ H*9#=#0G$ '&3/&%&.-/,$
&/.0#-'#'$ &/$"#2*34*?&/$9-'$ 0#.*0+#+$ &/$ %&'"$I#),$
&/$.1)#02#,"0&/$%0##$ %0#'"$9-,#0$ %*0$J$+-1'$>!-?4#$
@A8$!"#$=-4:#'$ %*0$ ,0#-,2#/,'$ '"*9#+$-$ '&3/&%&.-/,$
+#.0#-'#$9"#/$.*2)-0#+$9&,"$,"#$.*/,0*4$>BCD8DEA8$
K()*':0#$*%$Oreochromis niloticus$,*$.1)#02#,"0&/$
0#':4,'$ &/$ +&',:0?-/.#'$ &/$ "-#2-,*4*318$ K-04&#0$
0#)*0,$-4'*$'"*9#+$,"#$':0=&=-4$*%$%&'"$-,$':?L4#,"-4$
.*/.#/,0-,&*/G$ #=#/$ -%,#0$ )0*4*/3#+$ )#0&*+'$ *%$
#()*':0#$MNDO8$

!F6PK$@$
567G$Q67$FRS$HKTUVPU6WR$WR$6PUUS$UX$

OREOCHROMIS NILOTICUS$SY5WRV$KZBU[Y5K$!U$@\]$
>D8DE ^V\PA FRS @\@D >D8D@ ^V\PA BF5! UX [FXE 
7UR7KR!5F!WUR[$UX$7_BK5TK!H5WR$FRS$
5K7U`K5_$BF!!K5R$FX!K5$URK$QKKa$

Concentrations 
(μg/L)$

Exposure response  Recovery 
 response

0 days   One week   One week  
Total RBCs count (x 106 / mm3)$
7*/,0*4$ ]8b@$c$D8D]$ ]8b]$c$D8D@J$ ]8b@$c$D$8D@D$
D8D@$ ]8Eb$c$D8Dd$ ]8d]$c$D8D@e$ ]8e]$c$D8D@f$
D8DE$ ]8dDc$D8D]J$ ]8]e$c$D8D]]$ ]8E@$c$D$8D]]$
Total WBCs count (x 103 / mm3)$
7*/,0*4$ @e8NecD8D]Jg$ @e8d]cD8D@bg$ @e8d]cD8D@Jg$
D8D@$ @e8fbcD8D]]g$ ]]8DEcD8Df@g$ @e8fEcD8DEEg$
D8DE$ ]@8@bcD8DNEg$ ]N8]dcD8D]Eg$ @b8fJcD8DENg$
Hemoglobin (g %)$
7*/,0*4$ e8Ndc$D8DNeg$ e8d]c$D8DNeg$ e8Nbc$D8D@Ng$
D8D@$ J8fec$D8DN]g$ J8N@c$D8DNNg$ e8@@c$D8D]fg$
D8DE$ J8NJc$D8Dfbg$ f8e@c$D8DEfg$ e8DJc$D8DeNg$
R$h$E$%&'"$&/$#-."$30*:)G$g$[&3/&%&.-/.#$4#=#4$,#',#+$-,$Ei$4#=#48$

H-#2-,*4*31$ )-0-2#,#0'$ -0#$ &2)*0,-/,$ &/$ ,"#$
"#-4,"$ ',-,:'$ *%$ -/1$ *03-/&'2$ MN@O8$ W/$ %&'"#'G$ ,"#1$
-0#$ :'#+$ %*0$ .4&/&.-4$ +&-3/*'&'$ *%$ %&'"$ )"1'&*4*31$
9"&."$ &'$ +#,#02&/#+$ ?1$ ,"#$ #%%#.,$ *%$ ,"#$ &/,#0/-4$
-/+$#(,#0/-4$)"1'&.-4$#/=&0*/2#/,$MN]O8$7"-/3#'$&/$
"-#2-,*4*3&.-4$ )-0-2#,#0'$ 2&3",$ "-=#$ ?##/$
?0*:3",$ -?*:,$ ?1$ .1)#02#,"0&/$ -'$ -/$ -/#2&.$
.*/+&,&*/$ +:#$ ,*$ +#.0#-'#+$ '1/,"#'&'$ *%$ H?$ -/+$
567$/:2?#0$&/$"#2*)*&#,&.$*03-/'8$!"#$0#+:.,&*/$
*%$567$ &'$2-&/41$ +:#$ ,*$ +#=#4*)2#/,$ *%$ "1)*(&.$
.*/+&,&*/$+:0&/3$,"#$,0#-,2#/,$9"&."$&/,#0/$4#-+'$,*$
&/.0#-'#$ &/$ +#',0:.,&*/$ *%$ 567$ *0$ +#.0#-'#$ &/$ ,"#$
0-,#$ *%$ %*02-,&*/$ *%$ 567$ +:#$ ,*$ :/-=-&4-?&4&,1$ *%$
H?$.*/,#/,$&/$.#44:4-0$2#+&:2$MNNO8$$

K()*':0#$ *%$ C. Gariepinus ,*$ ':?L4#,"-4$
.*/.#/,0-,&*/'$*%$.1)#02#,"0&/$.-:'#+$-$'&3/&%&.-/,$
+#.0#-'#$ &/$ ,"#$ =-4:#'$ *%$ #*'&/*)"&4'G$ H?G$ B7`G$
567G$ 4#:.*.0-,&.G$ 412)"*.1,#'G$ 2*/*.1,#'$ -/+$
,"0*2?*.1,#'$ *%$ ,"#$ %&'"8$ [&2&4-0$ 0#+:.,&*/'$ 9#0#$
0#)*0,#+$?1$#-04&#0$0#'#-0."#0'G$[-2)-,"$#,$-48G$MNdO$

&/$ Oreochromis mossambicus 9"#/$ #()*'#+$ ,*$
U03-/*)"*')"*0:'G$ U2*0#3&#$ #,$ -48G$ MNEO$ &/$
Oreochromis niloticus 9"#/$ #()*'#+$ ,*$ %*02-4&/G$
[=*?*+-$ #,$ -48G$ MNfO$ &/$ Cyprinus carpio 9"#/$
#()*'#+$ ,*$+&-j&/*/G$ -/+$V-?0&#4$ #,$ -48G$ MNJO$ &/$C.
Gariepinus 9"#/$ #()*'#+$ ,*$ 0#%&/#+$ .0:+#$ *&4$
)0*+:.,'$I#0*'#/#8$$

!"#$ ,*,-4$ Q67$ .*:/,$ 9-'$ '&3/&%&.-/,41$
&/.0#-'#+$ &/$ .1)#02#,"0&/$ #()*'#+$ 30*:)8$ !"#$
%&'"#'$ #()*'#+$ ,*$ '-%#$ .*/.#/,0-,&*/'$ *%$
.1)#02#,"0&/$'"*9#+$,"#$2#-/$=-4:#'$>!-?4#$@A$*/$
,"#$ '-2#$ +-1$ -/+$ -%,#0$ J$ +-1'$ *%$ #()*':0#$ *%$
.1)#02#,"0&/8$ H*9#=#0G$ ,0#-,#+$ %&'"$ 0#.*=#0#+$
%0*2$&44L%-,#+$#%%#.,$*%$.1)#02#,"0&/$9&,"&/$J$+-1'$
-%,#0$ 9&,"+0-9-4$ *%$ #()*':0#$ ,*$ ,"#$ 2#-/$ =-4:#'$
>!-?4#$ @A8$ !"#$ =-4:#'$ 2#/,&*/#+$ -?*=#$ '"*9#+$ -$
'&3/&%&.-/,$ ."-/3#$ -'$ .*2)-0#+$ ,*$ ,"#$ .*/,0*4$
>BCD8DEA8$

Q67$ &'$ &2)*0,-/,$ &/$ ,"#$ &22:/#$ '1',#2G$
?#.-:'#$ *%$ ,"#&0$ 2-&/$ +#%#/'&=#$ %:/.,&*/8$ !"#$
Q67'$ 0#')*/+$ &22#+&-,#41$ ,*$ ,"#$ ."-/3#$ &/$ ,"#$
2#+&:2$ +:#$ ,*$ (#/*?&*,&.$ ,0-/'%*02-,&*/8$ S:0&/3$
,*(&.$ #()*':0#$ )#0&*+$ *%$ .1)#02#,"0&/G$ ,"#$ Q67$
.*:/,'$ 9#0#$ #/"-/.#+8$ W,$ &/+&.-,#'$ ,"-,$ %&'"$ .-/$
+#=#4*)$ -$ +#%#/'&=#$ 2#."-/&'2$ ,*$ *=#0.*2#$ ,"#$
,*(&.$',0#''8$W/.0#-'#$&/$Q67'$.*:/,$*..:00#+$-'$-$
)-,"*4*3&.-4$ 0#')*/'#$ '&/.#$ ,"#'#$ Q67'$ )4-1$ -$
30#-,$ 0*4#$ +:0&/3$ &/%#',-,&*/$ &/$ ',&2:4-,&/3$ ,"#$
"-#2*)*&#,&.$ ,&'':#'$ -/+$ ,"#$ &22:/#$ '1',#2$ ?1$
)0*+:.&/3$ -/,&?*+&#'$ -/+$ ."#2&.-4$ ':?',-/.#'$
9*0I&/3$ -'$ -$ +#%#/'#$ -3-&/',$ &/%#.,&*/$ MNeO8$Q67$
"-#2-,*4*3&.-4$ 0#')*/'#$ ,*$ ,"#$ #%%#.,$ *%$
.1)#02#,"0&/$ .-:'#'$ -$ '&3/&%&.-/,$ &/.0#-'#8$ !"&'$
0#')*/'#$ 9-'$ #k:-441$ *?'#0=#+$ &/$ .*22*/$ .-0)$
Cyprinus carpio -%,#0$-.:,#$#%%#.,$*%$)"#/&,0*,"&*/G$
&2&+-/$ -/+$ +&."4*0=*'$ MNbO8$ !"&'$ 2-1$ ?#$ +:#$ ,*$
0#4#-'#$*%$9"&,#$?4**+$.#44'$%0*2$,"#$')4##/$&/,*$,"#$
?4**+$',0#-2$,*$.*2?-,$,"#$,*(&.-/,8$

!"#$ )0#'#/,$ ',:+1$ ':33#',#+$ ,"-,$ ,"#$
)#0,:0?-,&*/'$ &/$ ,"#'#$?4**+$ &/+&.#'$-,,0&?:,#+$ ,*$-$
+#%#/'#$ 0#-.,&*/$ -3-&/',$ ,*(&.&,1$ *%$ .1)#02#,"0&/$
,"0*:3"$,"#$',&2:4-,&*/$*%$#01,"0*)*#'&'$*0$2-1$?#$
+:#$ ,*$ ,"#$ +&',:0?-/.#'$ ,"-,$ *..:00#+$ &/$ ?*,"$
2#,-?*4&.$ -/+$ "-#2*)*#,&.$ -.,&=&,&#'$ *%$ %&'"$
#()*'#+$ ,*$ ?#4*9$ '-%#$ .*/.#/,0-,&*/'$ *%$
.1)#02#,"0&/8$ !"#$ ,*(&.-/,$ .-:'#+$ "-#2-,*4*3&.-4$
+&',:0?-/.#$9"&."$.*:4+$ 4#-+$ ,*$ &2)-&02#/,$*%$ ,"#$
%&'"$ -?&4&,1$ ,*$ .*2?-,$ +&'#-'#'G$ 0#+:.#$ &,'$ ."-/.#'$
%*0$':0=&=-4$-/+$0#+:.#$,"#$)*,#/,&-4$%*0$30*9,"$-/+$
0#)0*+:.,&*/8$ !"#$ &2)0*=#2#/,$ &/$ ?4**+$
)-0-2#,#0'$*%$,"#$,#',$%&'"$&/$0#')*/'#$,*$,0-/'%#0$,*$
.1)#02#,"0&/L%0##$%0#'"$9-,#0$%*0$J$+-1'$-%,#0$-.:,#$
#()*':0#$ ':33#',#+$ ,"-,$ .1)#02#,"0&/$ #/,#0&/3$ ,"#$
'1',#2$ +&+$ /*,$ -..:2:4-,#$ &/$ ,"#$ ?*+1$ -/+$ 9-'$
'4*941$ #4&2&/-,#+G$ 0#':4,&/3$ &/$ 0#.*=#01$ %0*2$ ,"#$
)#',&.&+#$ ,*(&.&,18$ [&2&4-0$ *?'#0=-,&*/'$ 9#0#$
0#.*0+#+$ &/$ ,"#$ ',:+&#'$ .-00&#+$ *:,$ #-04&#0$ ?1$

!!!"#$%&'()&#*+,#,!&-'&&!.+

X CONGRESO DE CIENCIA Y TECNOLOGÍA ESPE 2015

ISSN: 1390-4671 39



!"#$%&'$()*(&+,-(./01(23(*#)(*24$5$*6(27(568)'9)*#'$3(
&3"( 5&':27;'&3( 23( #&)9&*2+2<$5&+( 8&'&9)*)'=( &3"(
')52>)'6($3(Labeo rohita,((

?@, ABCADEF?BC

G#)( &:2>)( 2:=)'>&*$23=( 5+)&'+6(
")923=*'&*)( *#&*( &( =#2'*( *)'9( )482=;')( 27(
Oreochromis niloticus(*2(568)'9)*#'$3(&*()>)3(>)'6(
+2H( 5235)3*'&*$23=( $=( =;77$5$)3*+6( )77)5*$>)( $3(
"$=';8*$3<( 8#6=$2+2<$5&+( 8'25)==)=( 27( 7$=#( &3"( $*(
9&6( :)( ')52>)')"( 7'29( $++( )77)5*=( 27( *#)( 8)=*$5$")(
:6(8'2>$"$3<(&(#)&+*#6()3>$'239)3*,(

!AICBJDKLMKNKCG(

G#$=( H2'%( H&=( =;882'*)"( :6( *#)(
E3$>)'=$*6( M'&3*=( A299$==$23( OEMAPQRFNFS-(
C)H( L)+#$-( ?3"$&T( &3"( 8&'*+6( :6( *#)( C&*$23&+(
F)5')*&'$&*( 27( U$<#)'( K";5&*$23-( F5$)35)-(
G)5#32+2<6( &3"( ?332>&*$23( OFKCKFAVGS-(
K5;&"2'-(F2;*#(!9)'$5&,(

QKRKQKCAKF(

./1( Q,( A#&3"'&3-( !,( !,( F$>&%;9&'-( F,( N2#&3"&==-( &3"( N,(
!';5#&9$-  WK77)5*  27  5&"9$;m  &3"  X$35  23  &3*$24$"&3* 
)3X69)  &5*$>$*6  $3  *#) <&=*'282"- !5#&*$3&  7;+$5&Y,(A298,(
Z$25#)9,([#6=$2+-(>2+,(/\]A-(88,(\00^(\0_-(0]]`,(

.01 M, Z)<;m, WG24$5$*6 27 568)'9)*#'$3 23(*2*&+(+$8$"=(&3"(7'))(
7&**6( &5$"=( $3( +$>)'-( 9;=5+)-( %$"3)6( &3"( 2>&'6( 27( Clarias 
batrachus OD,S  &3"  ')52>)'6  ')=823=)Y,  G24$52+,  K3>$'23, 
A#)9-(>2+,(abO0S-(88,(0`c^0_]-(0]]`,(

.c1( U,( [2+&*-( R,( E,( K'%25-( Q,( @$'&3( &3"( B,( I25d&%-
W?3>)=*$<&*$23  27  &5;*)  *24$5$*6( 27( :)*&568)'9)*#'$3( 23(
<;88$)=-( Poecilia  reticulate”,( A#)92=8#)')-( >2+,( \e-( 88,
ce^\\-(0]]0,

.\1 F,  F&#&  &3"  !,  I&>$'&f-  W!5;*)  *24$5$*6  27  =63*#)*$5 
86')*#'2$"( 568)'9)*#'$3( $3( 7')=#H&*)'( 5&*7$=#
Heteropneustes fossilis OZ+25#SY,  ?3,(g,(G24$52+-(>2+,(00O\S-
88,(a^c0`-(0]]c,(

.`1 I, I28'h5h &3" Q, !6"$3- WG#)  *24$5 )77)5*s 27 86')*#'2$" 
")+*&9)*#'$3(23(*#)(529923(5&'8-(Cyprinus carpio )9:'62=
&3"  +&'>&)”. [)=*$5,(Z$25#)9,( [#6=$2+-( >2+,( a]-( 88,( \b^`c-(
0]]\,(

._1(N,(!*&9&3&+8-(N,(F,(I)+)=-(U,(?,(U&+$+2<+;-(&3"(N,(F,(!'&=-(
WG#)  )77)5*s  27  568)'9)*#'$3  O!  F63*#)*$5  [6')*'2$"S  23
=29)(:$25#)9$5&+(8&'&9)*)'=(OA&-([-(C&(>)(G[S(27('&$3:2H(
*'2;*(OOncorhyncus mykissSY, G;'%$=#(g2;'3&+(27(@)*)'$3&'6
!3$9&+(F5$)35)=- >2+. 0_-(88,(//`b^//_]-(0]]0,(

.b1 F,(F&35#)XPR2'*;3(&3" N, @, Z&'&#23&- WA298&'&*$>) =*;"6 
23(*#)()3>$'239)3*&+('$=%($3";5)"(:6(=)>)'&+(86')*#'2$"=($3
)=*;&'$3)  &3"  7')=#H&*)'  $3>)'*):'&*)  2'<&3$=9=Y,
A#)92=8#)')-(>2+,(`e-(88,(``c^``e-(0]]`,(

.a1 g,( Q,( U$++-( !i;&*$5( 2'<&3$=9=( &3"( 86')*#'2$"=,( [)=*$5,( F5$-(
>2+,(0b-(88,(\0e^\_`-(/eae,(

.e1 Q, @$'&3- R, E, K'%25- U, [2+&*- B, I25d&%- W?3>)=*$<&*$23 27 
&5;*)( *24$5$*6( 27( ")+*&9)*#'$3( 23( <;88$)=( [2)5$+$&
')*$5;+&*)Y,  K52*24$52+,  K3>$'23,  F&7-  >2+,  ``-  88,  a0^a`-(
0]]c,(

./]1 N,( L&>$"-( F,( Z,( N;=#$<)'$-( Q,( F#$>&%;9&'( &3"( M,( U,
[#$+$8-  WQ)=823=)  27  Cyprinus carpio OD$33S( *2( =;:+)*#&+(
5235)3*'&*$23( 27( 568)'9)*#'$3j( &+*)'&*$23=( $3( 8'2*)$3(
9)*&:2+$5  8'27$+)=Y, A#)92=8#)'), >2+.  `_-( 88,( c\b^c`0-(
0]]\,(

.//1 g,  U,  g))-  R,  N&='22'  &3"  g,  A,  I&3<-  WQ)=823=)s  27 
568)'9)*#'$3P$3";5)"( =*')==( $3( #&)9&*2+2<$5&+( 8&'&9)*)'=
27( I2')&3( '25%7$=#-( Sebastes  schlegeli”,( !i;&5,( Q)=- >2+.
c_-(88,(aea^e]`-(0]]`,

./01 F,(!"#$%&'$-(Z,(F&'%&'-(!,(A#&**)'f))-(A,(G,(N&#&8&*'&-(F,(
!66&88&3-  WK77)5*s  27  568)'9)*#'$3  &3"  5&':27;'&3  23
5)'*&$3( #&)9&*2+2<$5&+( 8&'&9)*)'=( &3"( 8')"$5*$23( 27( *#)$'(
')52>)'6($3(&(7')=#H&*)'( *)+)2=*-(Labeo rohita( OU&9$+*23SY, 
K52*242+((K3>$'23,(F&7-(>2+,(`a-(88,(00]^00_-(0]]\,(

./c1 g,( @)+$=)%-( G,( J+&=2H-( [,( M29;+%&-( k,( F>2:2"2>&-( Q,(
L2:=$%2>&-  D,  C2>2*36  &3"  N,  L;"X$%-  WK77)5*=( 27(
568)'#)*#'$3( 23( '&$3:2H( *'2;*( OOncorhynchus mykissSY, 
@)*)'$3&'6(N)"$5$3), >2+, `/O/]S-(88,(\_e^\b_-(0]]_,(

./\1 Q,( !,( !3=&'$-( F,( Q&#9&3-( N,( I&;'-( F,( !3f;9( &3"( F,(
Q&$=;""$3-  WIn vivo 56*2<)3)*$5( &3"( 24$"&*$>)( =*')==
$3";5$3<()77)5*=(27(568)'9)*#'$3($3(7')=#H&*)'(7$=#-(Channa
punctata Bloch”,(K52*24$52+2<6(&3"(K3>$'239)3*&+(F&7)*6-
>2+.b\-(88,(/`]^/`_-(0]//,(

./`1 !")")f$- B, I, !")6)92  &3"  F, !, !<:)")-  WK77)5*s  27
"$&X$323( 23( :+22"( 8&'&9)*)'=( $3( *#)( 5&*7$=#( OClarias
gariepinusSY, !7'$5&3(g,(Z$2*)5#32+-(>2+,(a-(88,(ce\]^ce\_-(
0]]e,(

./_1 !,(!,(R23*&$3#&=PR)'3&3")=-((G$+&8$&(8'2";5*$23,(?3j(Q)$=P
U)3'$i;)=( N!( O)"S( !i;&5;+*;')( #&3":22%,( !5&")9$5(
[')==-(A&+$72'3$&-(88,(/c`^/`]-(/eea,(

./b1 I, g, !+&<2& &3" ?, I, K, K%H)2X2'- WF;:+)*#&+ )77)5* 27 *#) 
"$=8)'=&3*( M2+"5')H( 23( =)+)5*)"( :+22"( 8&'&9)*)'=( 27( *#)(
!7'$5&3( 5&*P7$=#( Clarias  gariepinus”,( G24$52+2<6( l(
K3>$'239)3*&+(A#)9$=*'6-(>2+,(e/O0S-(88,(cce^c\c-(0]]e,(

./a1 Z,( M;=*&>$32-( I,( !,( F529&f)3<#$-( F,( N$3$==$( &3"( K,(
M552**$-  WN$5'23;5+)$  $3";5)"  $3  )'6*#'256*)s 27(Cyprinus 
carpio O*)+)2=*)$-( 8$=5)=S( :6( mP'&6s  &3"  52+5#$5$3)=Y, 
N;*&*$23(Q)=)&'5#-(>2+,(\e\-(88,(/`/^/`e-(0]]/,(

./e1 R,(g)3%$3=-(g,(F9$*#-(Z,(Q&f&33&-(E,(F#&9))3-(I,(E9&")>$-(
@, F&3"#&-  &3"  Q,  N&"#&>$-  WK77)5*  27  =;:P+)*#&+(
5235)3*'&*$23=(27()3"2=;+7&3(23(#&)9&*2+2<$5&+(&3"(=)';9(
:$25#)9$5&+(8&'&9)*)'=($3(*#)(5&'8(Cyprinus carpio”,(Z;++.
K3>$'23,(A23*&9,(l(G24$52+-(>2+,(b]-(88,(eec^eeb-(0]]c,

.0]1 g,( @)+$=)%-( K,( F;"2>&-( g,( N&5#2>&-( &3"( k,( F>2:2"2>&-(
WK77)5*s  27  =;:5#'23$5  )482=;')  *2  *)':;*'63  $3  529923 
5&'8( OCyprinus carpio D,SY,  K52*252+,( lK3>$'23,( F&7)*6-
>2+,(bc-(88,(ca\^ce]-(0]/],

.0/1 C, C,  F$3<#  &3" !, I,  F'$>&=*&>&-  WR2'92*#$23  $3";5)" 
#&)9&*2+2<$5&+( 5#&3<)=( $3( *#)( 7')=#H&*)'( ?3"$&3( 5&*7$=#-
Heteropneustes  fossilis”,( g,( K52*24$52+,( K3>$'23,( N23$*-
>2+,(\-(88,(/cb^/\]-(/ee\,(

.001 Q,  C&*#  &3"  @,  Z&3)'f))-  WK77)5*  27  8)=*$5$")= 
9)*#6+8&'&*#$23(&3"(568)'9)*#'$3(23(*#)(&$'P:')&*#$3<(7$=#-(
Heteropneustes  fossilis”,( K3>$'23,( K52+-( >2+,( /\-( 88,( /_c^
/_`-(/ee_,(

.0c1 ?,E,  I#&**&%  &3" N,!,  U&7))X-  WK77)5*  27 9&+&*#$23( 23(
:+22"(8&'&9)*)'=(27(*#)(7$=#-(Cyprinion wabsoni”,([&%$=*&3,(
g, k22+-(>2+,(0a-(88,(\`^\e-(/ee_,(

.0\1( L,( N,( G&>&')=-( N,( D,( N&'*$3)=( &3"( I,( F,( C&=5$9)3*2-(
WK>&+;&*$23  27  *#)  #&)9&*2+2<$5&+  8&'&9)*)'s  $3  Piaract
mesopotamicus U2+9:)'<( OB=*)$5#*#6)=-( A#&'&5$"&)S( H$*#(
Argulus sp. OA';=*&5)&-( Z'&35#$;'&S( $37)=*&*$23( &3"(
*')&*9)3* H$*# 2'<&328#2=8#&*)Y, Q)>,(Z'&=,(k22+-(>2+,(/_-(
88,(```c^````-(/eee,(

.0`1 N,( g,( [&'9&-(!,(D2*)=*)-(N,(A&98&3&-( &3"(A,(Z&55#)**&-(
WA#&3<)s  27  #&)9&*2+2<$5&+  8&'&9)*)'s  $3  Prochilous
lineatus O[$=5)=-( ['25#$+2"23*$"&)S( )482=)"( *2( =;:+)*#&+(
5235)3*'&*$23 568)'9)*#'$3Y, K3>$'23,(Z$2+- >2+,(0aO/S-(88,(
/\b^(/\e-(0]]b,(

.0_1( ![U!-( F*&3"&'"( N)*#2"=( 72'( *#)( K4&9$3&*$23( 27( J&*)'(
&3"(J&=*)H&*)'-(/`*#()"$*$23-(J&=#$3<*23-(L,Aj(!9)'$5&3(
[;:+$5(U)&+*#(!==25$&*$23,(88,(//c\-(/ea],

.0b1 C,( N$=#'&-( [,( I,( [&3")6-( g,( F,( L&**&( N;3=#$( &3"( Z,( Q,(
F$3<#- WU&)9&*2+2<$5&+ 8&'&9)*)' 27 &3 &$' :')&*#$3< 9;" 
))+-(Amphipnous cuchia OU&9SY,  g, R$=# Z$2+, @2+,  /]O_S-
88,(`_b^`bc-(/ebb,(

.0a1 N,(N,(J$3*'2:)-(O_*#(K"=,S(A+$3$5&+(#&)9&*2+2<6,(D)&(&3"(
R):$<)'-( [#$+&")+8#$&-( D$:'&'6( 27( A23<')==-( ['$3*( EF!-
/e_b,(

.0e1 Q,(M,(D))-(g,(R2)'=*)'-(g,(g;%)3=-(R,([&'&=%)>&=-(g,([,(M'))'
&3" M, N, Q2"<)'s, J$3*'2:)n=PA+$3$5&+(U)9&*2+2<6-(/]*#(
K",( D$88$352**( J$++$&9=( &3"( J$+%$3=-( C)H( V2'%-( EF!-
/eea,(
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!"#$  %&  '&  ()*)+),)-.  /01123*  41  56782*9)8  34-32-*+)*:4-  41 
;2*)5<5*4=> 4-> 52823*2?> 4=:?)*:@2> 2-A<;25.> *:5562>
+25B:+)*:4-> )-?> > > > > > > > > 9)2;)*484C<> 41> *92> 1+259D)*2+> ):+E
7+2)*9:-C  1:59.  F9)--)  5*+:)*65G&  H25*&> I:4392;&> H9<5:48.
@48&>JK.>BB&>KLM>NKLO.>KLOM&>

!"K$>P&>Q&>I)R2+.>S&>0&>T:8@2+*4->)-?>F&>Q&>H)88:5*2+.>U-*+4?63*:4->
*4>;2?:3)8> V)74+)*4+<> W239-484C<. X*9> 2?-&> I46-*<> H+255
V:;:*2?.>U7)?)-.>(:C2+:)&>BB&>MMO.>J##K&

!"J$ Y& Z& [?2<2;4. /\)2;)*484C:3)8 )-? \:5*484C:3)8 01123*s
41> F)55)@)> ;:88> 011862-*> :-> Clarias  gariepinus”.  [1+:3)->
Q46+-)8> 41> I:4;2?:3)8> S252)+39. @48&> O.> BB&> KX]> N> KO".>
J##]&>

!""$ ^& F92-. _& `:-. T& \6. `& \46. /U;;6-4*4=:3:*< 41 B2-*) 
3984+4B92-48> 4->;)3+4B9)C2> :;;6-:*<> )-?> UC'> 523+2*:4-
41> *92> 3+63:)-> 3)+B> aCarassius auratusbG&  Q& I688& 0-@:+4-&
F4-*);&>W4=:348.>@48&>X".>BB&>K]"NKc#.>J##M&>

!"M$ Z&> T);B)*9.> T&> Z&> d28);-:)> )-?> S&> Q);25.>
/\)2;)*484C:3)8  39)-C2s  )-?  *92:+  +234@2+<  :-
Oreochromis mossambicus )5>)>16-3*:4->41>2=B456+2>B2+:4?
)-?> 567E82*9)8  82@28s  41 08)865G& [3*)> \<?+:47:484C<, @48&
"].>BB&X"NO".>KLL"&>

!"]$ 0& Y;4+2C:2. W& %& 052<:- )-? H& F& Y14,2RD6.   /F9+4-:3 
21123*5> 41> 14+;)8:-> 4-> 2+<*9+43<*2> 346-*5> )-?> B8)5;)
C863452> 41> (:82> *:8)B:)> Oreochromis  niloticus”.  [5:)->
P:592+:25>53:2-32.>@48&>X.>BB&>KNc.>KLLM&>

!"c$ '&> T@474?).> d&> V65R4@).> Q&> _+)5*:394@)> )-?> d&> e8)72R.>
/W92  21123*  41  ?:)A:-4-  4-  9)2;)*484C:3)8  :-?:32s  41 
34;;4->3)+B>Cyprinus carpio”, [3*)>d2*+:-)+<>I+6-4, @48&
X#.>BB&>M]XNMc].>J##K&>

!"X$ f&> f&> %)7+:28.> 0&> f&> [;)R:+:> )-?> %&> (&> Y&> 0A2+:.
/\)2;)*484C<  )-?  C:88  B)*9484C<  41  Clarias gariepinus
2=B452?> *4> +21:-2?> B2*+4826;> 4:8> 6-?2+> 8)74+)*4+<>
34-?:*:4-5”.  Q46+-)8> 41> [-:;)8> )-?> d2*+:-)+<> [?@)-325, 
@48&>ca"b.>BB&>McKNMc].>J##X&>

!"O$ P&>0&>e&>'&>\)552-.>T*6?:25>4->?:52)525>41> 1:59>3)652?>7<>
\2--2C6<)> :-125*)*:4-.>H9&_>W925:5.>P)368*<>41>d2*2+:-)+<>
'2?:3:-2.>T62A>F)-)8>f-:@2+5:*<.>0C<B*.>J##J&

!"L$ e& T@474?4@). I& d<R454@4 )-? V& %+439. /H25*:3:?2s )-? 
1:59> B4:54-:-C&> [C+4392;:3)8s  )-?  [-:;)8  H4:54-:-CG&>
[3*)> d2*+:-)+<> I+6-4.> @48&> c#.> BB&> ]ONcJ.> KLLL&
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