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ABSTRACT 
111.: sltlrl!' i~ircslip~ilcs llflc llrr 1ir11ar1r~~ul'I'ltrrm.r g,vr.rrulrrrrrrs Iwrndstrw;h lid ~r.ltlr 

ptrswltlrer limI t l n q p i l ~ p  'Ikc 1hyit11~iwl clT'icls t r r d  prn\~.tl~ ~ r r f i ) m ~ n ~ ~ c e  al' 
lilt lid# \wlc :~sscsml n I h ~  II ~ \ m k a  cslwr i~~~c*~!nl  t i icr t i~~g Tclilr~r~~xi I?!. 4 ~rrvks of  
Ikcrlirig rvit l l  t~cm~lttl l i r r~ i r~ i l z~ t~d (COII~IYII) dic~ T ~ Y  fid~. Nimq?' icst lirh \%LTC 
mdr~(:tilnrl rt>llely 011 grasscrlllcr I'tlwul tapmic illnilurG tvl~ile 30 fish mui r l t a i d  
rltl 11w c t ~ ~ ~ l r r * l  dbi wr\.rul ns Ihc c<~~tm>ls. '171~ tc?it fis11 ntNi~nl riguirici1111 
(pqll 115) \vciphl Iosn conilr;rt at1 to illili:il (prc-lrc.nll~tctll) vnlncs nlal ll~tlfrc or {la 

, C{?IIIW! fisl~. h t l  cslr i~~i lcd ~IICIT~ISKY~ (11 < f).l)5) ~VIIIII  tvil l i i~~ 4 wxcks t3l'h.i#jg rid 
l l ~ c  c r l~ l t~n l  dict. 1 IIL?: alsrr d ~ ~ v l ( l l ~ ~ I  ~l tw ln t~y l i t .  nmlv~rbmtnic rl1~9,luini;~. rud 
Icalcu.u!torix c l t ; t~ i~clu i~tx l  1-v l y ~ ~ ~ l f l l i x y ~ i w i s  u~ul hctmq4lilis IIIILT R ~~xcl is  (11' 
l i ~d i i l p .  Al~nlysis ol' l l ~ c  plasalq aldnbulilus (11' llic tml fisll mwld 
h! 1~11ittIr11~1riit. h\l,rabk ilclllia. ~icirlrlsis. I~ylacrcarillin:~~~~~itt, I ~ p q w i ~ ~ c i a n c l H ,  
1 ~ 1 t i t I  T I  I f I ~ i t  ~ ~ i n r i n l ~ .  (A1,'Il IIIIII rrspp:olniu 
~ ~ I I I I I I ~ ~ ~ ~ ~ I I I S ~ ~ ~ I ~ I S C  (AS1 1. ~!IVVJIIL~I ~~~ISIIKI tqIti;~li~~c ~ ~ l ~ ~ t ~ ~ l l ~ ; ~ ! i ~ ~  [ Al.1'1 l v~ i - Is  \\CIC 

O I * ~ I  v td. nl l i lv  llw In cl:: 111' ~I*ISIWI cz i lc i~~t~~.  pt~ttsld~ttf~is, 111 c t .  pct!11ssiu~ia 
c l ~ ~ ~ l r s t c ~ ~ ~ l .  11 iplyct-I irlc. itI1~11111itl. g l ~ ~ l i i t l i ~ i  ;III~ ; I I ~ ~ ~ ~ ~ I I ~ ~ I . ~ I ~ ~ ~ I I ~ I I  r:~Iio rc~tiitili 
I 11 ~ ~ l w ~ r a p t ~ l  lhrm rp111rul l llc cxl~criil~crllnt pcriixl. 'Hlc biwaald agir ~nrd p l r ~ ~ l n n  
l ~ i ~ t ~ l ~ r ~ ~ i i t . a l  t.l!i~~~bvs in ilw IcsI Iish ~ i r ~ i y  lw :itirilailrtl 11) IIC~;I~~I~~IIII~ i ! p I i ~ ~ w t i o ~ ~ ,  
i Iv ta~*t+:~s~l  I-I~*!~;II 111~1aIwlis1~1. t l r l i c~c~ i l  p r t~ tc i l~  c(111ic1t1 o r  g~itwcitttr~ tlrtq111i11ps 
111111 ~nwsi I~I \~ :iss~xi:tlc~l 9% ill1 lctiic i~~ntr l , i~ l ls  ill g l ~ i s s c ~ ~ l ! ~ ~  l':wtcs All the 
! i i t r~t i ;~t t* l~~pi i -~~I  tltnl I~I~ISIII~ Iir4lcnricr:il rtsarprs ill lllc Reat lisL n '~\ l r l~rr I  lo  t~11.111td 
. I  n r v l s  :tho rcvnaio~i la 11n~ nr?l rlict. slicming Ilt:~l gnwci~l lcr drnp(li11~5 ~trc 
111it1 iIitrrud1y ~ 1 1 1 1 - i 1 ~ 6 i l l ! l l l ' ~ l ~ ~  i)tr~llillrly d+sic (11 ( '/rr~*rtr,r ~ r r h y a r l t u  lwtrrwlsitlck n~u l  
li~-~itt* 1 1 4  t ~ ~ ~ ~ i i r ~ ~ ~ ~ i ~ ~ ~ ~ ~ l  fiq lt4:1l ci~tn+c~tlitn~nl I'LXX~ r q ~ k ~ c t - ~ i ~ c ~ l l  111 ( ptrirpi/111.5 
lidill blrmiitp 

l N ' l ' ~ 4 ~ ~ l ~ I ~ ~ ' l ' I ~ ~ N  
I.isll ~ ~ n r ~ l u c . ~ i o r ~  Ilns heelr recog~:lli~.c.tl xq w e  of l l ~ c  ~\-n\-s by t\+llid~ a l~ in i t l l  prolein can 11c 
cr1s1:ri 11;lh1!. 111:lrle :i\ ailahle to r l~e popdace or d e r e l o l l i i ~ g  couilries, n~d. especial!!. 
I I II~IIC;~~ ~<11111Iries II here (here is nil abulldnnce or u ~ ~ d e r u t i l i ~ d  rlwnure and orgmlic 
i i r  1 hrrlncl~ PI (11. ( Ig)82) e~nphasiir,etl t l ie  de~'elopmw~l o[ high yieldifig lish cut~ure 
st srcllls hnsrrl all r c e d i ~ ~ g  list1 \\.ill1 o w p i c  alnntlre. When applied lo puods. polllir!' 
1itcc.t.s i s  a t i r r r~r  of orga13ic marlure tt1r11 giws IligI~ l~rod~tcti~if> h~ st il~lulnling the grow 111 ' 

ti r II~I~IO~I~:UI~IOIIS w l ~ i c l t  rlre t~nrrtrnl ant1 c f l i c i e l ~ t l y  con\+er(i bie food fish (Hickliilg. 
t (h2)  \V i l l ~  the  curreu! i t~creesed n~~nret~ess niid i l ~ te res l  ill small nnd semi-large' scale 
~I~IIIICP~ icn i i (~ l i  n i ~ d  Tam~i  t ~ g  of grosmi r l e r  as nn nl lemf l t i~ e source or  tlnimnl protein in (his 
c.ttlrrill:\ ( f ) g ~ ~ r i s a ~ ~ t ~ l i  (*I rrl . 2002). ll~e use of gras! a~l ter  ~mrun~re  i n  fish rnrms is on l l ~ e  
iric, c:~si-. .,~~IILYIc 'r*t c r  l. ( 1  ' ~ ~ 1 )  h ig l~ l i gh ted  d a  losrc errcis 011 the ~)arhapli~siology and 
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r\.cigII' &I i 11 o T ( '1trr.in.t f iur ic l~i~~ra hroudstoc~ fisjl ;nai l i la i~d solely 011 i l o a l t ~  faeces ar 
\\rigI\l loss, n~~nemin. h i c g b ~ i a  and Ilepatorennl d~sfiu~ctioz~. 

'I'ocot~ (1992) eniphnsized Ilml nutrilioz~rl fish patholog? ill nqumirllure still remains 
sc ill11 il! studied. I'isl~ Ted excess I P I ~ I  legumes jnch~dins I.eucncrm l m r c o t ~ h l a  IW th 

. Issic srnina acid - nimosinc nnd falwrrnlin en.~tfo~rnes. cuntninins the toxic L- 
catlnvni~ine 11ns.t stjffered nutrilionrml pathologies and eves dear11 {Jackson e i  $1.. IYJ2). 
Sonre ~~ntl~ological conditions a ~ i s i ~  rronl dietaj: imbditnces is well ns the presence of 
soltru !!)sir: a111i-nulriliona1 faclors bnve beer1 reporled (Ukclcl~rrck\\-u ef .I/., 1337;). These 
i t~c l t~dc anoresin. retarded gm~rli~ and poor reed ef l i c ie~~g.  Faln!.e er nl (1999) 
i ~ l ~ r i t ~ t ~ l c r l  llle rise it1 specific h e r  eniyn~e ac~ivit ies and cl~oles~erol level as an indialion 
or l~cpnlosicily sld lipid nielabolic dysf~~ncliot~ on lndian Cnrp (('irrhi~vri~~ rnirgdfi) 
~~lnced olr diels in \vhich soybmnll liiilk residue replaced more dm11 50% groundnu1 cake ns 
n svllrce or prolein. 

- 'l'l~crdore. the esperdiency or pron~rrthig s~stainable fish production, and ttre potentiel 
uscllirb~ess or  inhrtnaliml on the efCec~s of grslsscutier Tames diernty treatments in fish 
I~II rllirlg st imulnled the curmlt investigniion or  rlle grow!Il performm~ce and plmnia 
hiod~mlrisi ry nf t   lor in.^ gnricpinrrs fed solely wi lh gmscr~ t ter raecnl organic Ilwnu m 

hlA'I'EIZIAIS AND I\lETIIODS 
I ~ . ~ ~ I ~ J ~ ~ I I ~ P I I ~ ~ I ~  I.i:rlr 
Or~e I i lnld~wl nt~d tnenfy ('lorins X O ~ I ~ ~ ~ I I U S  brood~tock \\ere used Tor r l~e  esyerimet~t. 
'l'llcy \\ere purclinsed in two bolcl~es rrom a commercial fishpond in I bndnn, Nigeria, The 
11ci~lds or (he fish ranged bet wee^^ I lOg111 nnd t40gm (men11 l20gn1). Ninay or cllem 
scrvcrl as ~ I l e  fish 11-l~ile 30 served ns control. The iesl I i s l i  \itere divided into three 
yrclrlps ol' lf~irl!.. endl plnced in (\vo lnnks coniaining fineen fidl per tnnk for ench group. 

~ i v f ~ c r i ~ i ! ~ ~ ~  titi tli~t.v, J~etIi~tg 4711 (I J ! ~ ~ I J ~ L ~ # @ I I I  e11t iffi.dt 
'I'nrr ty>cs dieIs were used: grasactrller k c e s  were tad as 111e lest M i l e  Ille conlrol 
lisll 11 ere gircn ror~liulnleci diet nude up of  appropriate proponions of various ingredients 
(-l'd~le I ). I ' l le prosi~irnte m~nlyses o f  the test nrld control dieis according to the metIiods 
n t' A.O.A. C. ( 1'300) are sllo~\m in Tnble 2. Grasscutler I'neces (tesl feed) \ m e  collected 
Trent n co~~~l i~erc in l  rnbbitry along Bndagry Road? Liggos, Nigeria and sun-dried Tor 2 
rli~! s. Non-rnecal n~ncerinls such ns \\.ood shnvings and scones \\ere removed, the dried 
I'acccs grr~uirl inlo poivder and l lxn pclIetd. The cttalrol Teed. prlrcl~nsed in pellel rorm 
I i t ~ l ~ i  n feet1 ~nill ill Ibadan, Nigeria and the lest Teed \yere s~ored in different p ly l l~ene 
Ira$ atl)i kcpl i n  a dry place ( 2 M l  "C) before tw. The acclimntiz;ltion, feeding rind - 
Illnllilgclncrll of boltr 1cs1 nllrl ca~~lrol  l i s l ~  uvrc carricrl m ~ l  I i l l l o w i r r ~ g l ~ t : d c  c-1 I//. 

( 14)1)t)). -1.11~ body \\,eigl~~..siandnrd (SL) n~ id  totnl b ~ g d a  I'1.L) of encll iwt nnd- conlrol 
17sli \yere mensurerl weekly ia order to dequnlely ndjust the qunntiry or teed arising iron1 
rhir~scs ill bod! \veighl. Tlie flow-llaoegh s!stem \\-as used ~ % i t l i  water in the tanks 
;rlcc(unrd!- nerard. 'The water quntily pnrnt~leters nwe mninlninecl nt ncceptnble op~imnl 
Ic i  els h r  r ropicnl Cis11 (Boyd. 198 I I 
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/ l l r ~ r j Q  Ci~l/rz./ it~n rrtril Arttrlysix . 
t lrrc arid a hnll'millilirres (1111) nf blood were collecred aar the kginuing (week O), weeks 8 
;11a1 1 2 l'rctm tlrc cilurli~l ~wdo~c l c  or 10 cacli or control and ics~ braodstd as dcscrikt 
IF SmskollT (i0113). 'Ihc bkod snrt~plcs were dispet~scd into t u h s  contnining Ithiurn 
I~c\urrin ~l~ricfiapulnnl. I laerna\nlogi'cal studies werc cnrricd ottt immediately. The blood 
s;~~llplc.; 11cl.r. cwrlrif i~prl st 1,20O<i fir! 5 milr\rtcs ;ti 3O'Y':and tllc ~~~ISIII:I atc~rcd a1 - 
.?5"< ' 11tlti1 IIFC[I l i ~ r  hiocl~cn~ ic;~l;~~lirl!sk. . 
If~ckcd ccll \#olumc (PCV), hacmoglobin (I Ib) concmlratiort red blood cell (RBC) count, 
I (  r1:11 and diNcrc~rtinl wl~itc bimd cell (W I3C) count, rncnli corpuscular volume (MCV) 
;~nrl nlciul rrrrprsr~llar Ii;lc~nagl~bin tnt~cntralion (MC'11C) wcrc cIclen~ined as descritscct 
It! Agltctlc v r  rrl. ( 1999). t'taona sodium nnd putassium conce~lrations wcre delerniined 

' 
Iyn fliu~lc plroiorl~ctry (C'ot-11i11g MCKICI 400. Corning .kien\ifir I.i~nited. England). Plamnn 
~ l ~ l r t l  idc. ~ r h t  rsplltln~s. ci~lciun~ and hicnrbnndc I c t ~ l s  wcrc clctcrmined as dcscribcd Iry 
I al14r illid A ~ k c r t r ~ : ~ ~ ~ t i  ( 1  V7,5), 'Ihc sn~~rplcs rvcm analy~crl h r  ttrci~ by the diacctyl 

1114 ~JI~L~IIIC IIICI~I(YI 01' C'rr~ker ( 1 967); ill ke lint pltospl~atasc ( A l  .I3 activity was determined 
usi~tg il n~tdifrcd tr~cll~od of 1:mjota pr PI. ( 1965); alarline and aspartate antinotransminase 
(A1 it11t1 ASI') kclivities were dcter~iiined using the method described by Reitman and 
I'rivlkcI ( 1957): while gamtnaglutalnyl rmnsiemse (GGT) acliuity was determined by the 
I t i  a s  I .  '1'11~ plastnn infnl proteins and nlb~irrtin levels \vcrc delerrnined 
~~si t tg 1 1 1 ~  ~~tc'tlltttls ~IcscI'~IIc~I h~ I ICIII-y t*t cJ: { f P57). s ~ l ~ i l q  plttsr~~;~ ghhulin lcvcl was 
( i C ~ c r n ~ ' I ~ ~ ~ O  Ily st1 h~ri~clinp thc al hum it^ values linm lotal pmtein valves. Plasma 
~ l ~ r ~ l c s r ~ r o l  lcvcl tuns d ~ t t r ~ i ~ i l l t t l  by l l ~e  mcll~od of Zla~kis PI rr/ ,  (1953) and triglyceride 
Icvcl 1 ~ ; ~ s  .tlclcnirincd ly ~ h c  wlzymnlic method ns described by Toro and Ackcrmann 
( 1 i17.5 1. 

.S1ttti.vtit~ttl.4 11 ~I(I*.Y~.V 

'I f ~ c  t l i t I :~  l i ~ r  tl~c cculitrol n ~ ~ t f  ~r ip l i ta~c grcwrfr of ICSI (is11 wcrr pooled nncl suhjectcd to 
:~nal!sis hl' variirr~cc (SAS. 1987), ahd tire mans wcre compared Tor significant 
dilli*rc!~cc<, -. i f  any. . using Il~c Ila~~can's ~iiolliplc range lest (Duncan, 1959). 

I Z I ~ S l ~ ~ ,  1-5 
'I Itc t~lcitr~ -\vciglrrs ah' t i~c  cspcrinlru~:tl fish fcd grasscltttcr facccs; n~id  thc conirol diet. ns 
s l ~ t ~ \ . n  ill Fig. I ,  1r.trcnlci1 that list1 Ikrl control dict steadity gaincd weight during the 
I kcr l i~~g  trinls rcochi~~g an average or 189% over llre slar4ing \\*eight in week 12. On tbe 
con\r:lr'>. ~hc i t s t  f i ~ h  IOSI weigllt fmi~ week 2 of' feeding up till week 8. when their mean 
~cig111 11~:w 56.5% orlhcir cwtrrd counkrpnrts or 87% d ~ h e i r  starting wight. .However. 

' 

r l l ~ t ~ l l  iictlir~g II~~~III~I diet l i n ~ n  i ~ i c  .'I"' wcck t l p \ ~ d S .  the lest fish gradttrlly regain4 
t\ ciglrt I~ur roulrl lalt m i ~ i c l ~  t t u ~ ~  oi' ~ h c  coniml f i s l ~  irt ~IIC CII~ 11ic fccdi~lg trial at ~vcck 
I 2 I Fig. I 1. No ~i~rtf lal i ly was rccordr*rl ill Imrh co111rol and tcsl lish lots tlirring ihc pcriod 
tl!. \ l l l t l ~ .  



I'lte colitrol lish Itad steady increnses (p4.05) ill but11 SL and TL throughout the period 
01' reeding I r h l s  (data not SII(IWII). 'Tl~cre was no significant change (p>0,05) in SL of  the 
lcst lisir (25.jjr1).4c111 at week U and 25.2A0, I c a )  during tlie 8 weeks o f  the experimenra l 
I'wding wid1 tlie test diet. tiowever, here was a significant increase ( ~ 4 . 0 5 )  in mean St 
values b 27.350.2~~1 at week 12, 4 weeks atter reversiuli la tl~e co~itrol fish diet. No 
signilici~tit chanps ipO.05) were o6wrved in h e  mean volucs orilic 1.1. of hot11 groups 
or' fish I h r t n ~ g l ~ ~ t ~ r  t llc l'ecdi~g iriel. 

'I'he l ~ a e ~ t n i ~ ~ l ~ , ~ i c n l  ntttl plannn hiuel~e~liicnl paraseters of lish fed grassculler raeaecer and 
cui~trol Jicl arc prcser~ted in 'lkhles 3 and 4, respectively. While thure was no significant 
variation {1)~0.05) i r ~  tlic I~ae~nt~gra~l l  bf ca~itltrot fish during the coum of the feeding trial, 
[he rrsc lisl~ wcrt. severely at~aemic (p<0,01) at week 8. with rl return to 11ur11lal 
l~ne~i iogrn~~i in wcck 1.2 ('lhhle 3). 'the nnneniia wns nom~wytic nomiochmmic. 
I .ikcwise.  lie 1 ~ x 1  f 41 cfcvclq)ctl leuct~ytr~sisis ~llanirestucl ns Iympl~ocy tasis and 
I~ctcrol~l~il i" ( 11'0.05 ). Nt1 signilic;l~~( change (p>0.05) was observed in the lcrtcogra~n of  
Ilrc cclnlnd fish tIilhragl~ Ihc liceding trinl. 'the wenn plas~~ia levels o f  sodiu~n. clhoride. 
hicarhot~nlc. crcat hint, uren. tuhl prutcb, albt~niin, ~IiulesteroL ASI' atid ALT of test 
iisli were signilican~ly lower (p<0.05) than those of the control fish at week 8 of the 
lkt t l i~iy trial. '~'IIP.~ plasma pi~fiirneters rett~rlied to their initial levels iolln~viny 4 weeks 
I'eet1ing oi'lt~c fish wiih nom~at diet (l'nble 4). . ' f ie aclivity o f  plasma AI-P wns however 
signilicat~lly i ~ ~ c r e i ~ ~ c l  (y~0.05)  ill the test lish by week 8 uT I'ecditig the fish with 
grasscutler f'rleccs. 'l'his aclivily rettlmed 10 the initial level aner 4 weeks of reversion lo 
nonnl~l dict ('l'lihle 4). 'Ihere were no signi ticant cho~iges (p0.05) in the liienn plasma 
vatuts of potassium. calcium, inorgrtnic phwphurus. triglyceride and GG'r or the test fish 
ihrvt~ghout tlic 12 weeks of exprimenral i'eedirrg (Table 4), 

I)ISTtfSSION 
'I'lie results r Ihc proximakc itii:llysis or (hc grassctdtcr .heces tatilircd in t11is study Y revealed tllul the cn~de protein cootell was 1 7.8% or about hall' of ltic optimuln level or 

'35% reqr~ircd for C'alfisl~ (Ikpree end 1 lu~~er,  1984) and less than SO% of tile controt diet. 
Also. the I'il. cn~rle fibre, and mc~iature conterls of grasscullcr faeces were also lower than 
tl~ose of ci~ntrol diet. 'l'liough there was no mortality, the test fish lust weight, had no 
incrense in sta~lrlurrl Icngth, developed nonnocytic nor~nw hrornic atme111 ia. l y m phopenia, 
helernpltilia and tiloderate eosinophilia within the 8 weeks o f  being Ted solely with 
grasscl~tfer droppings, 'Ihey also exhibited derang~i~ents in plasma biochemical 
pr;~mctcrs sucli as hypnalrcmia, hypli lorae~nia, riietaboiic acidosis, 
hy p)pwteinaen~ ia, hypocholcstemlac~nia, and decreased plns~iia levcls or creatin ine, urca, 
AS'I' and AC1'. ?'bey huwuvcr, cxllibiled iacrcased plasma ALP activity. Tlie above 
plasma derangements are usttally assdciatd with one form of tissue and organ damage as 
a result of toxicity (Agbedt el ul., 1999). Progressive 'weight gain and reversion o r  
bmmalolt~gical and plastll~l biacbewical pnrtuneters lo nonnal levels cl~aractcrizd 
revemion or d ~ e  test tish to cruilrol diet. signalling i~nproved rldritioti and renioval of 
expcnttrc ta toxic maierials. 



Nutrition, especially diehry protein intake is*knbwn Lo affect the live weight gain and 
hae~natological panmeters of anilnsls (Makinde el al.. 199 1 ). Dupree and Huner (1984) 
r e w e d  linear relationship betwen fish weight gain and dietary protein. The implication 
of prolein defici. ncy ir the manifahlion of several diseases has been fairly documented. 
Proteir dc ficiency leads to suscepli bi l ily to disease and hence the rate of  growth could k 
compron~ised (Umoh, 1979; lyayi and Tewe, 1998; Agkde cr a/., 1999). Apart from 
ahsolutc pmlein insufiiciency, d ~ e  deficiency of essential amino acids in the diet has been 
reporled to cause growth retardation of fanned fish (Koberts, 1978). In protein deficiency 
thcre is an indiscriminate liandling of (be amino acids (Egg~rm. 1970; Harper, 1971). 
Under this crrndilion the ~netaholisa' of sonls serum metabolites could be altered. Since 
p ~ ~ ~ e i ~ u  fiw~ii the basic illlit of cells and other substances (wpcially enzy lnes and growth 
lictors) Ihnt alu necessnry Tor kdy  building, repnirs, maintenance of homeostasis, 
regulatiu~~ or vilal body liuvtioas. energy source and defense againsl infectious agents 
( K s ~ ~ e k r ~  1989), tlie lack or iaadcquale supply or proteins in feed usually would lead to 
increased net prrltein cakabolistn in order lo mainlain homeostasis end sustain life. 

'I'he weigh loss iir (he test fish is a direct consequence of low protein intake and may be 
relaled to ihe p #)r palatability of tlle grtlsscuner faeces, which has been reported to 
impair digestihiliiy (Dupree and I ltfner, 1984). Ihe rsct rhat the test fish geadily gained 
wcighi and had increased standard length following 4 weeks feeding with conlrol 
(comyourded) diel, further corroborates the significant disparity between protein 
sullicicncy and deficiency as well as the crucial rule of protein mebblism in body 
building. growth and the nutritional assessment of feeds. 

The observed derangements in plasma biochemical parametmi and enzyme profiles in the 
rest fish could be directly or indirectly linked with toxia materials (high contents of 
ammonia, umtes, nitmtes and nitrit&) in the faeces of grasscutter, as was the case with 
untreated pultry droppings (Agbedq et al,, 1999). Hepatorenal impairment i n d u d  by 
the nitrates and nilriles present in grasscuuer faeces could contribute to the 
hyponatraema, hypchloraeaia and metabolic acidosis in the test fish (Kaneko, 1989; 
Ogunsanmi el nl., 1994; Agbede ct al., 1999). Zilva and Pannall (1984) reported that 
bone diseases w 511 increased osteoblastic activity or hepatic dysfunction coupled with 
involvement of the biliary tract are the commonest causes of raised plasma alkaline 
phosphatase activity in the serum. Onifade et 01. ( 1  999) observed increased alkaline 
phospIiame levels in rabbits fed unsupptemented diet. The decreases in plasma ALT and 
AST activities in the test fish suggest an impaired produdion of these enzymes by the 
liver (Walmsley and White, 1994; RosenLal, 1997) either as a result of hepatic 
dysfib~~ction or low protein metabolism as a result of lowered intake or both. 

In cunclusic~tt illese results show that sole feeding Ciuria.~ guriepin~ts broodstock with 
grassculler faeces had negative impact on the growth ana could be toxic. hence not 
recommended for use in co~nmercial fish farming unless rmtifred with supplementary 
high protein-hwd diets. Some lbnii orprocessing is also advocaied in order 10 &move or 
reduce the level or toxic materials tl~rrt limy k present in grasscutter faeces. 
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