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W d C Cfui $-p ,)DWt;p aauJt i*-;t ara..*:Jt slji:Jl

Ctenopharyngodon idella *,;alt +;(Jl :Jtrlt

**ot'J!.,J' 6ruJt J.!t *r-. ***,.*rJ' 
C".l;r ,,s*. ".s-9t(Llt 'rd p-'q fl./

,neJlt
,s-r,,-.p 6)L-j{ ir,r-lt U.o )l)il jl ,\s:rlt *16' :Jwi tt-n'ei d C;41q' F; a:*.r$ i

o,al,r, "e$r 
,Jrr,.ulr ,;g$lr ,-r.$r ;, ,F Q <vrt 24> q.dt 6'rr ;r-ti *l $i a;'I,Jt l.j ;ry.t*Jt

glTr;1f.-u 0.34 +28.40s 1.46 + 40.60 ,0.74 + 19.60 ,1.60 +76.40 .1.01 + 72.80

Jy)\ j?ti3t C ;rt+r;r i-air.:tr crr,-s-tt+ arjilr jjwlr .rJ as,Jr i;rrlr ;rrslt cr;Di.Jtlt .rtr

dJ,. A.airG:Il .:t-r-lr j 6"-:t ip*.-:Jr 4.rj!l glJltjl \)jJ 1"5.:rr^tjl c',ltjlt ',4 €1=4-:Jl -h'J)

;,ri-!l \(.la!. L{tdll t->l}tl gwj)11 V)t1.-'rl g g'r:'titl erf!1j e-::Jl 'bri{ -:t' dll C ;rt+t

. .:'>\.:u,J r;, ;gJ(! t, JsJ t . 0-)1iJ \ 3,, *\ ) 6 ll I 6 Ji-, I

ar&ll

e.!13il1r ;arv r-z'-i.p.r,-1 C6H3O6 .5lr C q;r-'ir c,qt'Jt {t5- C .rt'i 'Ji .lt

,,. Xi ;.tt1 *;$.ll)!-!a 4;) jerb ,ie41t;*5 y e-a'-1 't|y*jl Cf Elj Jib-'eJjja e;* O&'S

.i,.rrrlr #tll ,r 61rlr ora ,,i>t-si.;g$t;rlt.;lr1rz*rv wtf a*rab|;:ts '\f nJrr! gurlr

Sl':vS e Js\:.111 rprlJ e-* &;Yr:"'Jl ''i" d'4 flt*'-f ' o'trGJt >yX p.c, a31

J<, J' {'-}' ., t-<, J<rr;n1t.rJr .lJL-.111; Dabrowski; Moreau ..rr:rLjr t} ;Lq"<Jt

- etpt Lr-E Jy<-!-y i-.Lr(Jr ;+rr=iJr qJt'e c&{ .5jJrj dehydroascorbic acid .).*
.118; L-.,,- t*.So V-S'v

(CoHrOo) L-ascorbic acid Jr JJ*r ..rl )F r6Jt d C ;rt'i e;,erJ J''t-11 6)Ul ol

rj.o e,:.ri .rle 6;:t! ,, gtrl)l ,.rr .1131 s.L' 1fi1J-*',J 8s:* 'rt;: gtll ei a,-.rJL 'r>leue

FjJl 4Jrr' l& lt irrrii Jr r4,- g;..a:Jr il, * .*-!rr 6j5 c.,t6 -J 'l3Xl 
,J c;vt;'dl

C7 t*t2 cy.:lw1r g C ;yr'i a/ fJ' C-? ,t"t".r .118,6; Gulonolaetone Oxidase

ef :qy-.giJr j^i.rirg S <7't ;/l,.:JFr g.fr a$ f e*...rt ),Jr ojal 181 ,)'ilJ *f ,?t-Pt .#
.119,15; ir'r,il c,L-LJt3 1;rilt2.rtlrf .r'-rr';aiJl; pr}rJr; :L,rJr i:rj)l q' 6j5

.rtr-.,:-l iil.s,Il oi.o a.bf e..z .,.:rlr *r6t.:Jrdl e";rlr 'rr1*lr i-'l..1: cj e"''Jt ti'o 3

wu; fti a-rr.rJ ljrz J)e € i C w,*, g* 250Q00 .150, 100' 0'501 C irt'i ;rr iiu3

.g$lr,.r5lr rp-a)hJl d Ur+tr 4!,r},l irllr:Jl i-rl1:.2 o,al.tt -F.,-Ul ,Jt;xlalt ,gg$Jr ,-r$Jt 4 C
.r>Lzrlt1

.ilfl.)ui{- V};5;Jtt p3jrlt artll "

Otfl,)ui.r )l&.t asq- .9 JriJr !-tlt ;-l5 **
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a{tl1rl cr;rhu gtJr U.l,Jr ,r}l eg1

e,.*Jt 4tp1 rt;J,t

+ 75 .:Jwlt ir1.9 J.rre ot5 .rprl a}et* q, L ,JIr ,ttrl)t 6; c/ .,e5r +16' ;le J*t i
2A-$ i.rl rr;rir e*ql as;tlt "o)s lut;o}t a.l.ldr r.r Jr er:Jr J-'lt -tJ? d, gr4r)r iJJr c^il .r, g
6,.d*r 6;.*;le*SsIt{ 6j6* te2.5 el .raf xti Lr aa,{ ;atyt,, td, ?th*Jr + # L-*

Lt- i*-uJr irLJl i9 f-il\ df .i-iil::ra) 15 F .it*s srrr- g)U 6rf J*q;!j pr.r*-t,
.iiiJr lriijl .Jrti t"r* i Jll, ietJl !r.a:Jt g lwlr b Jr .rirjr Ja ,rqas cn$et e."z ,ip tlut1
;p-{;Xtr 016*1 cu -t 40 & **.:JrrlIladl "-25 x 70 x 30.rr*E 1..lV),,ft-rr i:.rrt:-,1
. ?25 - 16 ;,,>..1rJ * ,y-61rlt n*1:,[:+; i: ]l*8 - 7.5 Jr,{; ,"rr5 t;+;et a} ;re
d-q ec irljJl 6.r.. il*b 6f is r+ "[r ;$ a .0.3 t 7.5 J.rrf .1t^' :l g:*:114Ar .,,/Xl .J,rj f l.'
*) IJ-JB ajriiJt a4J.rJr c,*.p .9_lr ..t1-9 ;r 61.*r Jw)U %l c.;6 Ar-h.lr ,)Ut \$S) .V,

.112; New tar5i tJ111; J_9.re d:-t#Jr ::rlajl crr.i,.at.i,r

1ll1jtuJr :;.LrJr l.Jj :l JsE

2482,{ I *24 Bl . I.u lzK, ru 60 E ,I.u 1000 D3 ,I.u 6000 A; c,,r,-or-,;r1

, rrs l*24 86,et l*120 Niacin ,F,S lr,t"60 panthothericacid,.rt/.rt
, i, I ptl" 540 Choline chtoride, d I Frl" 6 Fotic acid, €S I & 0.24 Biotin
Co,0.1 I,50 2n,20 Mn,3 Cu,50 Fel fc,t I *)rrrrdr .nii I d,0.024 Bl2

.10.1 Se , 0.01
Jt-llf;r([r jk* .1y;lt 4...; rdJr.i; a e-,. e Jsrz);A*U jt+SJr J:la:Jr trgr i
Jqrlr i,, t' Ur ,;;,i J;p ;c :ult1 Soxhlet cJ;-(fr i{* rrg.rJr-9 Microkjeldahl
'r*r"- .f', 

'or v,fl, *a ; \;at ,lrjlt 'silr ;trat s2p c q*)t ,.rir oJrs)Muffle furnace

.11; +4l,Jr J ali.lt airlJr ,,,.ra; f L"t .

1%; a,-y'r;*:Jr ;+iJrJt ,ru.l

35 Casein (vitamin Free) ;s.1l5

5 Gelatin;D1";

48 Dextrin ;t_#t
3 Cod liver oil :r(Jr "5.i-j) Soybean oil \tFJt Jy *rt
2 Corn oil 6ljJt c"r;

Mineral mixture .Jrh, lalt
Vitamin mixture irtri J+J;
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J;t)),t g,Jr)-, :1 ,rjw>tJ i,,iLr.lr r'ua,yj ir?.'-:JlJ *;t,.|Jr ur-,:'dl ctrzt ;o1l:'!w1r pr'r:':-'i 6

u .i.ri GJI 
(-Jl euiJl .)yrh, J/ alh, F .r,rF ai'-,li gry, ef F., s(ri f €) i *

:;i6j e,il3 eU-JL-q C ;43t i

,,-ited6, /C;ortipr'r"50:T2 4JuJr alull ,.iLf6. /C,oa*ie!f 'T!l J1)t ajetrlt

, .ile d5: / C ;oa'ri fri, 150 : T4 a+rjl i}tJt , .,1' et i C Al''i ftl" 100 :T3 i':Jujt aLtrlt

d/C;r**250:T6n-:uJral"ohll..,J9e(/C;yt,;el"200:T5i*et}tiletelt
..ile

,w ,F J/ &Li" bt :* rii arrfitr cLiae)l c-lrlr a"""/rf a"4--Jt 'rtr''iJt ial.,'tJ1

ai,-rb c.r;r i4r-;Jr *'a' J." t-lt A".-.lJ {-rol (hl$ J:tr:lr ;Jre, Ft Q €y-: p-1.1\&

uj;5lr ,,t|st*aJlrarr-./all pr-r:.:-,ta*irct-a,'Jl dC;1rr'i ftlS*pvt '1l4;Pearse

.116; Manickaml Sadasiram P ,y ttf -*l 44'"rLx

ICRD) JrKr ;rs:,rtr *r-a,lr Pr'r**r! ai"rrlr 1r -oJi' a'y' jt'a')l 
'|-I-:Jt '9;t

:.rr:Ir ;,51;r ltr:rr .!rr:-,1 *i!.r>teulr ,X. O)-l\ Alyg lkz), Complete randomized design

,0.05 Jr..:-t 6y 4s <4> Duncan #;r g'alr Duncan's multiple range test :l'tlt

.1171 SAS Tt'J:t grurJtl'ut*'t 't!1

a;".61{r: dblJ,

#t ..lt(Jl .:Jtci gta-ei C oF i c-P f C crr"p yi;

LEr)r Jl ;pd Jt,Jalrl ;s1*r ,.r$Jr ,, ,F C U:*Gusrr.C wQ Fi'sJ* 'fu
*f.i.lL.i,1 1T3 ,T21 A.-Li,.Jl r,1,1" t&e rq 'r>trulr rd! g "jl'i'( T61 a-:tJr il'bll r' 

'sle'il

24 t;,.J,lr ,J|, gl7tf 3$av 0.74+19.601 1.60+76.401 1.01+72.80Jt.1-a=l 10.05 > i ;

g 15y Lovell; El-Naggxp i;r! ', b j r" 3' UrJ.r el::Jr lrir 1 11; Ji'rz Jw)l tli 't v't*\

e,iJr1t i C .*rri a/ clrr, c;l.r-.;-o Jt"r:-'r 'r:r Jr:''hJri gp;*r1 'r"*t ," JS g C ;rt'i +'; Lwlr

Fracalossi g dj5j *e i-ai;'* o\P Jr":-'r a!!t g Lal'r:'-r 'i''' Jl 6uJr 
"7 

glrl'' a"$Il

iral-alr pu7t}l el-ioat"oJ' ,y,J-?.,!c .Lr'4 rjr-1 Jr:.JaJr d C;fr,i 6-P../S J;.e 161 a'rta-1

ug;t\ oo*-l ,i"z.U]t .rr*t}-l d/ fi csl )-2 .rrr,. r, JE-r, ";9 
l:' 'u!tt)t ;ft rer 'Jr:e ;**] alf

a.*,;il 4 o{-;6)u-j J! 6;s-ji\ S)i X iiJ'Jl .i C l4rq''/ 4r'Jr 'r6t"a)r rrt 'rq'r)! Jt tl't

A.irJijr a.iJrll .it+Sjr.l=t-:Jt :2 J1Je.\P" v

(h1aj:\t a)t ,5yLrSJt Jr1lt

30.93
'rirr

3.66 .J,!)

1.92 :b.l

4.32 4*;

59.17 .rtgpyf NEF

.ile o,t / i|l ii$ ay- jtS 3566 iLlt Aitlajl
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*t)jt oJ,,rt grJt s&Jl f it e,6,

i:tr-.1 Qt1 gr}dt cstlt :JwK g,.::lt r*rr J1 .rlurtr ,.p e.!a it ,;gJ(Jr-9 .rSJr r(+ Uv s.'*slt3

@.05 > il q.l-It 6i!jl1 ii <31 J-l.r* U: u L.rj .19) L$a-ir d crr+rjr y .r.lj.ir C -ig I jr- rA

1.46+40.60 J! .{Frlt qti d J-a:t O-,tr ,16' rJuii .e^er1 oe,"V C C qauj .sy_J
bJ"t , t6i t4 .r>ttrtrlt ,/! g i;ltir 1T6y i-rtJt ilulr .r;e ql'I, .,Il gl7tf 1f.at" 0.34+28.401
C ivqi GJ* Usw Jy 12; Mahajanl Agrawal ql1 lui rr g aii,, gr:;lr e.lJU .rrr+i a.&,..Jr

-it(Jr p-y Qs,-a*A '!.ai,, 
c-i+- oq;*.tr .rtrr .l! t',;rzl s! 6rlt ostlr :Jtrll etarxr ,.:JJ,, d

illL+Jr t.ra gr nJtr .rrr-,,;-.c.-J!s 6Jr1 CAt ab..ll aJ-L::lt cL&.cXt i*UfS a)ttl er*J) L6tX
J-i L.+{ cc.rt2,.,-lt #t Jt t{iib .pti3t y ojl}t .2bti ,-eAt-l ru.:Jr J-.ai d Jr}r Jn U jtl
,P ,l d-f ;r g! gr-Jt ,r(+r ..j-r, d C ;rq, .3i or Jt <lty Dabrowski-e Moreau

..tLlt; c.,>t;ar,Jt J:r ia-ill

g-rJt .f-,(Jt .:Jrs,! a**)tlaJtdl +-)t uo7r.llt

Gills 
'o-a>{rJtp-a)tl rrrr,.-:lr *.il, Xgi + U.ri4b" f-Xrjl A fi1J)lr aLrrlry C;fr+g,.46..rrr.}r,

iti4lJ Distortion ops l,,ri/;J' C!- ..,Il lr.Li)r iol:4;.,*w rrs 1l J*y.pp,Jr v,(Jr
br a:*-alijl itia]j Hyperatrophy g:.-r:Jr Jrj & >rol *:"rf, qrK' .:Jrrl) d",.-4li)t blJlts
r.rLi=l ;e ){-ai n-a)ti,Jr ,-r)P oFj d:ir.aliJ t Sr^t tl illi.eJ' crQb Cf Q p j} ,.5*ii to"J
:L.os ;'r.lr 6Lr)t a*i-ur !-)ttr t6.!'l 4:{t6:J)r rr->{}rr 3us1!r g qtsJr qy.rJr eplrr Congestion

C 4t l.i! -8 , Macrophages o5*r g)tJr kor. )6tit irfrt !){Irr p-a:,rrlt g,,., gu;rr ;;,
e,f (;,iJ,rJl d ift+rJr c-F 6srr_j gr 

'to, t) LLs .rrryrlr ..jJJ., Cy, i .tT3 ,T2161;r, G,lrt,
4 ibiit;s e-r ii,--a:11 6ru(Jr ;" #4 i ;r1 rrr6*xt aruj J! *tiit lt crr+iJr pr;rrjr r.sri_

;gJ;lt d/ q45 Jtl .-,--J eL-Jl Jl dLJr-9 ,JCr :lc-r e 5rt-j;* Jrrl)l grrs i fr .oS--S1fr

Q o:ll illuJjl U.6 Jl !.aiJl Jt L-r 6-*$b C-)lijt vt)*r 3 0..-clrrrr .15; *,.-alr sbt}t d-UJ

..,c,-1t-.ailt_9IE Jt; ;t^,rJI iau;It ;,c-6

.G-t*t 24 a''JS JJ)l lirlr-lJ 6:e +1r5 & c*y*l *"J 6ha, :l $l
.1x40; ,H and E e*,q!rrcr-2 6* ,*s:c r(,r-r bs :b rr)lijr st*s ,t)*i oJ,:j :a :Ji.2!
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Anel1rl ,^}J*+.lJ gLJl f"lrJt lftt g61

Liver.rSJr

g o;tri.et3,r5Jt u;rl v.1*J 12 J(:yO."rlr ..r1r(Jr .:Jtci .rKJ UI"1JI !,.rJJt &c 6o la-7
C irtti d/ 4Jt- aiJr..rte iJ-i.rjr J, Capsule iLilr g, elrrdrl ./t6ijjr e4+, 

^-.,'as) 
iutib.l1u

a'iJr rJ-)t teo*.l Necrosis r$Jr; g Fatty change,eJ Ja, b_l rie r,a,.- uf .J1Ir aLulr;

g.frrrlr {Ii c-b#r a ( T3 ,T2fo})t,ilrt, ., c,,61r cl.l,, .3S;e ,f :t , iyrt, i..c1)r Jjz
.rS.U ;r;.q1t .-er$lr d Jy+lr Jt gli i4,or+4Jt G-p O ua;;Jt o! j":, (d4lrJt ii a11r+rJt rs-9:.*.r 6rt1,

Cf J!f:i;rt+dt uefi ot1 J:ilFt p1 & C cyqr..I*,- e".. !)}r c.,y Jl*:jtir ;;Jr .-...n

.rt ;5t ir,1 ,ut uo( c a;titz l1.ruj r$r ;.tj qyal6a.rJr ,irJr d,sbsqr5jr r,)tJ-r d Jt;*Jfr

.rt+rlr bt SaS il.IJ<Jl it? ?sS g1,..€Jt 6rrr jlil (., rSJl J>t+r ,_i ii 4iltdt d C ;rqe g uaaJr

.13;,'Jt d al"{t.rJta+*,)t*- y-F d 4t

.b.1-l 24 aull JJII et.k-U #i, ./JtS a<r rSJ .r"- *i" :2 )5.-t,

.1x40;. H and E;i.., ( ij1*Jt tv1)t )y, rJ_rrte+ b ..,,.o.rJr.nsJr a :-E,I

Kidney 4J(Jt

ar:! ,-J" 6.r-r Hxsmorrhagic foci r*ly s1 tszs 13 ;*y Uq3ll .y'jt o.r,i)t dbl
Q ,b aj b-l u*=-:Jt ue,At.r-l.1 , J1Ii ilrhtrr n,-j.tJt .rr ggJ(lr Medulla .J3 Cortex
uyr! Jxlr a!,*JJ -i5 Cvsts ir-1e.rrr 4p11r ori=r g Interstitial tissue lsKr] dyrr c-:Jr
c? €-F ut6:.lt pl .* qy'<' cJt:Jr ilr6b Degeneration 

"S"r ,b'1*i at{t 6.pJJ a*iJr

1T3 ,T2y i..Lr..Jl l:l,t " t€j rr;rt+rJr s-p asrrjU ,ptg:lr l]Jt,"r*sl Chronic nephritis
+ft :rtt bile pigment rr,i.ajr 6:rlr v*,; e| d)1,' A+t ., jy T3 ;Jeuir .r;e b j *

d cvt+rjt c)u 6.!tJ-j e. ;ot;'tr.:Jb sr i .JkiyJ i*ialjr r/-ylr{ J>rrr e*lr Cs.rr.l Oedema
.:-.- cfJ(U disl*ijr .-e,Gjr ,, Jy*fr J! :f 4.iJrjl J C Wu"i if qjrlt ir-j,rJl ot .c.iri i i;Jr,r

;i A-S Jl .:lJ{ qs} reJ! at*rJr :rrl,r A,i43) Cf, .Jl9 r6*t,ri .i^j4, .:!+r Cflt j Lrelst d/ Jln
4& 4 Jrr," C .rr+i .rr e.,e.9 ,q.r5Jr q>{.,.1! Jyrr e*Jr :i gwlr g oKr :Jl ar$ C q}t
d ,yS il*.a;Xlr ir-efu .q;ifr Q ;k lt..rtlriro.ra y-;S; il, Jl {sria^a$op r"}t pJr .rqf

.110y .-rlr 0sbs tt+! Jtg:j,-

t
a
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.dyrr eJt iS a: Ji:) .Gr,24 arg eJuJl ;Jrrr.lJ gr:r; ./)sl a(rl i.$J .r"J *i" :3 JS;
.1x401,HandEat..r

Muscles 9Y;4'Jt

.Le b} 6 ,14 $r;.rX.erl' e!-,, Jl* Ji).../)l^ ",.-l'g 'r)LzrJt tt}lt b-j

Pyknotic ;gi:Il 4.,-i1l; Ja$:.:lr rrri:zl gr iJ-a'Jl giu)l JlrS'l{ ;":It o>t-a'lt ; ua=-;lt ueant

Aiujr ilrhll rq ,ic\p)l ,j,tti .Fs 1T11 C ira* a/ 4J$l el,ull 'l.:, i.iJjt t';$q q7ljj1l1 nuclei
-lEv/

gl 1T3; A:JuJl ;!t Il .ts b-l j^r !i 4*{.JJl l,)ilJ ii.lf srr.j bJ) + (6..Li:" aj"tr gl fT2l

gusl)r; iJ-arJr ..tr"lIr ptr g Cytoplasm pj>L.jcrJt e*rv;r,Jr 'r>t'a'lt p t'at 6l'r+ i!t"

g G. a.iJJr q:t,.r Cs-rll .r)tarjr .f -*-:,$j,Jr vr6' jJwt ar.(l nr>Ut:a;JJt tJ->\lt,,

It.1r ("* .1T6 ,T5y iiJr;l .i itaqr]l G-y arr,-j g *)t ;at;'l I ,:lJ; rai*' a (T4) A'''Ul  lhll

Hydroxylation of +Jr-o,r alJyr.o 4,*; JJi C.rt+J ul J! (10) Dabrowskil Moreau

c, *$r crL+;ll J-l p.giJr 4z)f | ;t.& e:4 d'l&jl )\ a,r,a dl1 J1I'JJ<JI J"t* C n6lt1 proline

rl5 Jr ir:ji ;n1UJJl ria tti rlll ..4ltajiJl; d;)L:urJr; ltbrJr-9 iL+rJl 4a.;)l ,y-6 e;JJiJlJ f'+l
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HISTOPATHOLOGICAL CHANGES DUE TO LOW LEVELS

oF VITAMIN C IN GRASS CARP FISH Ctenopharyngodon
idella RATION

M. J. M. At-Kawy* B. A. Al-Kasiy** S' A' Al-Shawy***

ABSTRACT
The concentration of vitamin C in the organs of grass carp was measured,

It increased with increased vitamin concentration in rations, as experiments

terminated after 24 weeks, values of vitamin C in liver, kidney, spleen, ovaries

andtestesreachedT2.S0+1.01,76.40+1.60,19.60+0'74,40'60+l'46and28'40
+ 0.34 pB / Bm, resPectivelY-

Clinical symptoms showed gross and behavioural changes for grass carp in

vitamin concentration reduction in weight gain, appetite with some nervous

states. Histopathological changes with low concentration of vitamin showed

hyperplasia of gills filaments with distorted, heamorhage, necrosi s gills, Iiver,

kidney and muscles showed areas of heamorrhage, necrosis, odema, infiltration

with inflammatory cells, mostty lymphocytes and mononuclear cells'
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