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Alls't'ItAC'l'
'['lrc cxpcrin]cnt \\'as can'icd out to li.rrorv thc tlcculnLlliltivc cl'lcot ol'unripe acliee apple
ll'trit tlr tlre lirrgerlings ol-('/rrius.q,(tt'icl)inrr.s. [{ansc lincling test (96-hour bioassays)
rvas corrdlrctcd to detcrrnirrc thc concctrtrati()n t() bc ttsecl lirr actttc untl sub-lethal
ttrxicitl,tcst ol'rrrrril-lc aclicc a;l;llc liuit orr catllsh, ('ltrrirr:; gtrrit'ltirrrr,s lingcrlings.
,/\cute test rvas cclndrrctetl to cletcrrline its toxicity Llsiug thc 96-ltour bioassavs uucler

lrboratory coudition and the [-C19 wils clctcrrtrinetl graphicalll' as -3.-l0ppt. Mean
nrortality was 0,40,60,70 ancl ti0% in tlre concerrtrations ol'0.3.33,3.-17,3.60 ancl

3.73pp1. ('ltrriu.s gtrrit,ltirtrr.r shorvccl erratic srvintnrirrg pattcn.r, loss ol'r'cllex rvhich
increusecl rvitlr irrcrease iu cor.rccntratiorr. Statistical arrall,sis ol'thc rcsults slror.vcd tlrat
therc rvcre signilicant dil'lcrcnccs (1'}'<0.05) ort tltc e I'lcct ol'concctttt'utiott. Mortalill,
incrcascrl rvitlr incrcirse in corrccntratiurt ol'toxicartt ancl cltrnrtiort ol'cx1'losurc. Strtr-
lctlrul tcs( rvas carrictl orrt arrrl it lastccl lilr l4 clavs.'l'hc conccrrl.nrtions rrsctl rvcre 0.

1.50. l.(X). 1.50 lnrl -i.0()ppt. 'l'ltc irttrorluctiort ol'tlrc toricant tlirl ttot rcsult in high
rnortulitt btrl u,us chlonic thlorrqh acctrntrlatitrrr.'l'lrc highest nrortality recortlccl rr,as

-10'li, arrtl it occtrrrctl hctuccn [i'l' arrrl l-l'l' rlav ol'tlrc expcrinrcrrt. Ilistopatltological
charrses n,ere rcvellecl in the gills. sli,in attd heat't ol'tlte tlsh used.

I(cl,rvortls: Ael'cc applc. ('ltrritt,v gtrrialtitttt.;. toxicity. sub-lcthal

l rrll l.errgtlr licseirrclr l'aper

Sub-leth:rl toxicity of
on

I N't't{ol)t.lc'l'IoN
Bligltiu .s'ttpitlu ol' tltc laurilr Sapiurlacac
is onc ol'nattrrc's gilis rvhich have lrccn
lrighly' utiliz-ed lirr various ltLrr'ltoses by
nrarr. lt is lroth linorvrr lbr its lbod valuc
ancl ils poisonous properties (Morton,
l9li7). lrol rrtan\' ),clrs, it rvas bclicved
tltitt tltc trrtripc uclice ll'rrit ntit)/ ltc
l"roisorrorrs contairrirrg a nattrral toxin.
'l'his is lrcing Ltscrl b1, litrntcrs to hitrvcst
lislt obrroxiousll'. nnd u,heu thc I'islt is

tulictt. eott lrl leacl to vorrtitirtg, gilstr'()
irrtestinal eontarrrirration anrl scizul'c.
'l'hcrc is no stanclalcl rletlrocl ol-trcatirrg

unripe al<ee appl e (Blighiu sapidu) fruit extract
C I urius gu ri cpi n u.s fingcrlings

this problcrn (Atolarri rt tr1.2009). As
rclrtrrl.cd b), n,i.',r,,,t'tt t't trl. (2002), thc
clirrical artrl cltcrrticll sttrdies carricci out
ort acltee revealed tlrut it contains toxic
substancc calleil hypoglycin A (llCA)
and hypogll'cin [] (llC'il]). It is linorvrr
tlrat tlrc unripc arils contairr hypogllcin
A (rr-arrrino-0 (2 ntctlrl,lcuc cyclolrropl,l)
propionic acid in a conce ntration 100

tirncs lrigher thurr thosc in the ripc acliec
liLrit (Colclerr. 2002) arld it is believecl
tltat thc toxic srrbstance is clispcllcd bv
light as tlre.iacliet of'the ripc liuit opcns
(Barenncs t, t. trl.. 2004).
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Onusiliulta ancJ l.J lbdilie (2000)
|e;lo|tcd thc el'fcct ol- sub-lethal
conce ntratiolr ol' acltcc apltle olt the

tissuc chernistry ol- All'ican catllslr which
rvas danragecl to the livcr ancl gills. 1'hcy

also rcported that llypoglycin A is a

rvater- soluble Iivcr toxin that induces
hl,poglycaenria by inhibiting
glucogeucsis ancl lintiting the lctivit)' ol'
colirctors tltat arc reclLtirecl.

l.irtvirottrncrttal lhctot's sttch as pll.
tulbiclity, allialinity, clissolvccl oxygcrl,
tcrnpe raturc antl cotrclttctivitv irt l'lttctlcc
llrc ralc ol' rcuction ol' tltc pollutattts
e ulcrirrg the rvate r or tltc lcthal cllccts on

r.rtltntic ot'glrttisttts (l:agtrcttro. 2002).
\\'rrtcl e \tnle t ol' tlrc llontl ol' llliglttr
,sttltitlrt har'c becrt rcportcrl to bc toxic to

aclrr lt ('lttritr,s grrrit'ltitttr,s cattsing
inclcasecl opcrculal arrd tail bcats and

nroltalitl, (Orrusiriuli.a ancl Lllbdilie,
2000). 'l'hc lesult ol' this stucly sltotvccl
tlrlt urrripc uckec a;r;rlc liuit is lrighly

1-loisorrotrs und nl()rc lcthal lct ('lttritr,s'

gLtt'it'ltittrt.t lingcrlirrgs becuttsc ol' tlte agc

arrcl size.

N{i[l]EIll ALS A N I) M li'f I I Ol)
(' I trt' i tt.s gtr t' it' 1t i t t r r.s li ngerl ittgs ( I 0g*0.2)
n,crc acclimatiz-ed in 20 litres capacitl'
plastic taulis lirr t*,o davs prittr to tlte
c()r'nnrcnce rne nt o l' tlre sttrclr'. 'l'he 

1' u e rc
stirn'ccl lirr'lti lrouls Io crltl)t_\ thcir'
gastrtl-intcstirtal tlirct. IJrtril'rc itclicc
applc conccntratc \\,AS prcparccl b1'

rlissolvirrg ortc 1.locl tll' ll'trit cotttaittittg
threc largc arilli 1100}0.9) in 75cl ri'ate r

ilt r'oonr tcl)1pcral.urc.'l'hc colrccntt'atc
u'as sie vcd Lrsing a 0. lrttrtt sicve . '['ltc
solution rvas llltelccl to rcrrrove particlcs.
[{ange lincling tcst \\,as carrierl out to
rletcnninc thc concentlation used in thc
tlcllnitivc tcst. 'l hc lrslr rvclc clistributerl
rautlornly in triplicate treatnrents irtto l5
plastic tanks ( l0 llsh per tank) ancl tlie
exposure treatrrents were 0.00, 3.33,
3.17. 3.60 and 3.73ppt. 'l'hc irrtroduction
ol'tlre concentrate \\/ils lbllorved b),

srvirling the wate r u,ith '['ellorr to
clis;rcrsc thc tcst rnalclial.'l'hc cxposurc

2

lastecl lor 96 hours and the experitnettt
rvas monitorccl at 3lrours intcrval (Ward
ancl Parrislr. l9ll2). Mortality ol'the llsh
rvas recorclccl ancl lirilure to respond to
crtcrrral stinrrr li rvas usccl as criteria lbr
cleath. Sub-lethal tcst \vas cat'r'icel ottt ittltl
it lasted lbr l4 clays. 'l'lre cottcetttrations
rusecl wcre 0. 1.50, 2.00, 2.50 attcl

3.00pp1. 'l'hc tentl-rct'atut'e ()l' tltc rvatcr
trsccl rvas rtrcasttrccl ttsittg tttcrcttrl'- in-
glass thcrrnouretcr, plI rvith pl I mcter.
clissolvcrl ox),gcr.l rvitlr l rligital clissolvccl
oxvgcn nretcr anrl clissolvcd carbon
clioxicle rvitlr clissolvctl carbon dioxiclc
nrctcr.'l'hc rvatcr arrttll'sis lvas carriccl
oul. evcry six hours lirr thc ()(rltottt's ol'thc
C\1're f i111c111 IIistopathologicaI
e xaurirtatiort rvas cart'ictl out tltt thc gills;
lrea rt a rrcl sli in o l' clcacl li s h u s itt g

stanclarcl histological tcclttticlues
(Colunrbia CNM'l't- I listologl latroraton,
Manual, 201 I-2012) allcr tltc orgitns ltacl

bccn rcrnovccl and prescrvccl irr l0%
lirrnral salirtc solution. 'l lrc l.Cs,, lbr'

acutc tcst rvas clctcrntittcrl gl'aphically
rusing Boyd, (2005) tttcthocl.

ITIiSU L'I'S
A clellnitive tcst (acutc tcst). shorvccl that
rrortality increased rvith incrcase in

concentration ol'aclicc applc ancl time ol'
e \posure (l'igure I ) ancl tlre [,,Csg lirr
ilcutc tcst u,irs 3.-10p1-lt (lrigrrt'c I ). lf trrthcr'
sttrclies to tlctcrtnittc tltc ucctttt'tttlulive
cll-ect ol' aclice apple or1 ('luritr.s

gtrt'it'ltirrrt.t lingcrlings involvccl sub-

lcthal tcst ancl the lristopathological
sturlics is as slrorvrt in platcs l-6. 'l-hc

sliin, gills arrcl heurt ol-tlrc lrsh werc
exaurinccl lristologically and these
shou,ecl patlrological ohanges except ir.l

tlre control experirnent. Plate l, 3 ancl 5

shorvccl Ihc norrnal (corrtrol) strtrctrrrc ol'
thc sliin, gill and hcart o['C'luriu.s'
gtrricpinrr,s lingerlings respectively,
exposecl to 0.00ppt conccntration ol'
aclice applc ancl shorvecl no histological
alteration. l)lates 2, 4 arrcl 6 represent the

lristological charrges obscrvecl in the llsh
e x;losctl to conccntration 3.00 ppt rvhich
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was tlre highest corlcentratiolt testcd.
I)latc 2 sholveci the skin ol- the llslt at

corrcentration 3.00 ppt revealiug several
lyrnphoid aggregations rvith Ilbrotrs
conrrcctivc tissrre at thc rlcrnral attcl

3

epiclernral arcas ol- thc sliin aucl erosiot-t

ol'thc clcrural laycr. l)latc 4 also sltorved
the clamage ol'gitl lllanrcnt ancl lantellae,
thc gill stnrcture rvas alterccl aucl this
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involved vacuolation, ' cellular
infiltration, epithelial hyperplasia and
mucosal erosion. Plate 6 revealed the
heart of the fish showing significant level
of cellular changes while there were
traces of lesions on the heart tissues with
degeneration in muscle bundles, fbcal
area of necrosis, vacuolar degeneration,
atrophy of muscle bundles, edema
between bundles and splitting of
muscles.

4

The water qualiry variables in the
control and exposure concentrations did
not differ. The pl-l was 7.2*0.01,
temperature; 25.30+0.13 and dissolved
oxygen; 5.45+0.04. The result of this
experiment revealed that fish of the sarne
age and size react differently when
exposed to dillerent levels of ackee apple
unflpe fruit extract.

Platel' Skin of Clurias gariepinu.t exposed to 0.00ppt (Control experirnent) s6owing
no histological alteration. (Magnification: X40)

Plate 2' The skin of fish at concentration 3.00ppt showing erosion of dermal layer.
(Magnification:X40)
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Plate 3. The gill of Clarias gariepinus exposed to 0.00ppt (Control experiment)
showing no histological alteration (Magnification: X40)

-d

a
r'ir

i.

*-/
t#n

td

Plate 4: The gill structure showing alterations in the gill firament
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Plate 5. The heart of Clarias gariepinus exposed to 0.00ppt (Control experiment)
showing no histological alteration (Magnification: X40)
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Plate 6. The heart oF the fish exposed to concentration 3.00 ppt showing significant
level of cellular changes with degeneration in muscle bundles. iMagnificalinnlx+o).

'fhe behavioural changes and
mortality in Clarias gariepinus
fingerlings when exposed to different
sub-lethal concentrations of unripe
Blighia sapida unripe fruit extract are
presented in Table I. Loss of reflex was
present in concentrations 2.00 ppt and
2.5 ppt but highly present in
concentration 3.00 ppt. Erratic
swimming pattern and peeling of skin
was present in concentration 2.50 ppt but

very high in concentration 3.00 ppt.
Discolouration and hyper- ventilation
was noticed in concentration 1.50 and
2.00 ppt but very high in 2.50 and 3.00
ppt. Mortality was recorded in
concentrations 2.50 and 3.00 ppt which
was 20% and 30% respectively. The
varied morphological changes recorded
were more evident at higher
concentrations and increased with time
of exposure.

Table l: Behavioural changes and mortality of C. gariepirtus cluring exposure
ackee anole rrnrine liui, exfr:rctackee apple un
Behaviour

fiuit extract.

0.00 1.50 2.00 2.50 3.00
Loss ofreflex + + ++
tr,TTATIC

Swimminq
+ ++

Peeling of
skin

+ ++

Discolouration + + ++ H
Hyper-
ventilation

+ + ++ ++

Mortality(%) 0 0 0 20 30

Key: Not present, + Present, ++ Highly present
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DTSCUSSION
'['lrc strrdy clearly revealecl thal l]ligliu
,tttrri1ls unripe liuit is poisonous to
('ltrritr,v gtrt'it,1ti trrt,t lirrgcrlirrgs as showlt
in the histopathological changcs ol' the

lish organs suclr as the l-ive r rvhich is tlre
rurain organ lbr cletoxillcation that
sul'lcred scrious nrorplrological alteration
at lrigher concentrations. l-hc same elltct
rvas rcportecl b5r [31'1oye cl ol., (2004)
rvlro strrclicd the acutc toxicity ol' Ptu'kitt
ltislolto,stt ttntl lilrltlritt vitti.fartt cxttacts
on (' I t r r i t r,r gt t t' i t, 1 

t i n t t,s.i u v Lr n i lc s.
'l'he liuit aril ol'acliee applc is

edible rvlren lirlly rippecl but rvhctr

trrrril'lc: it is lrclicvccl to [rc 1-loisor.rotts.
corrtairrirrg a nattrlal toxirr (Atolani at ul.,
2009). 'l-he trnripe ll'uit ol'acliee is

corrsiclcrcrl to [rc rcs;lonsitrlc lirr thc
r,0rrriting sick|rcss, iill i.rcutt: ctlrttliti0n,
l'recltrcrrtl-r' obselvctl in .lunriricr.r. n'ltich is

clraracte rizccl b1' v. orritirrg arrcl a conra
(Mcclu, l99l). thcsc coultl lrc the reas()n

lirr l cluurgc irt bcltitvioLtt' ol- ('ltrt'itr.s
grriapintr.; irnnrccliate ly the toxicant wits
introrlucccl into the rvatcr usccl. l.arsclrt c/
rrl.. ( l()94) r'cportecl arlditioual synlptorlrs
assoe iutcrl u itlr e lrronie aclicc upplc lirrit
ingcstion inclutling cholestatic .iuunclice.
atrclorninal grain ancl clcvatctl lil'cr'
Iunction valucs.

(-'lttriu.s gttrialtintr,r lingcrlings
n,crc strcssccl prngressivell, u,ith tinrc
bc lirrc dcutlr uncl at h igher'

eonccntratiorrs. rltc ol' nrortalitl,
incleascrl, this \\/as alsu lcportecl [r),

lrttliol'e. (2012) *'ho carrietl .ttt an actttc
lncl strb-lcthirl te st ol' Irvc plants
(Alrnonrl-'l't, t'rtt irttrl itt (utul)l)u, I)arv1rar,-
('ttt'it'tt l)ul)u.t'u. Neertt- ,1:tttlirtrclrlu
i rttIit'tr.'l-o['racco- l\t ic'ttI ittntt tttltttctttrt ttncl
('ltssrtva- ,\ ltrttilxtl <,.st'ttlt,rrttt. olt rvhite
t ila p il. ( )rt'o<'Itrtttrti,s tt ilotit'tt.t
('['rcrvavas). l:ish ol'the sanre agc antl
sizc reacts dil'l'crcrrtll,tu the tilxicattt attcl

rttot'tltlitv occurrcrl at tlil'lcrcrrt pcriorls,
tlris u,its sintilru' to tlrc lrrrclings ol'Janrcs
and Clre ryl, ( 1993) lvho slrou,ccl that
Irltrrid ol' stripccl bass ol' llrc sarrc age

7

exhibitecl clil'lcrential tolerattoe to lethal
arnrnonia concentration.

Dissolvecl oxygen level reduced
greatly rvitlrin the 96 hour bioetssay ancl

the great alte ration in gill structure tnay
leveal loss ol' oxygen-carbon clioxicle
exchange. these rray act as critcrion lbr
rnortality. -l'he sc histopathological
changes irr gills are sinrilar to epithelial
clarrages causccl by caclrniunr (Oronsaye.

1997). Ilighcst percentage ol' nrortality
rvas lecorclcil rvitltin tlrc lirst 2"1 hours ol'
acule tcst: this *,as sinrilarlv re pttrtecl by
[::ile en ( I 99 I ) rvho rccorrle cl total
nrortality rvithin 24 hours rvhcu copper
conccrrtrltions ol' 2.(r I artcl 5.60 nrg/l
\vcrc usecl on .|uvcrtilc re cl clrurn.
,\r'iuarrups ocal lul tt.v untl 9Joh rnortality
rvithin 24 hours rvltcrr I .3(r nrg/l ol'
coppcr \\/ils rrserl. n vcr')' signiliclrtt
otrscrvittiorr u,irs tltc eltitttge itt colottr ol'
tlrc catllslr to light lclloiv rvhich nral'lrc
talicn irlicl thc colotrl ol'toricurtt Lrscrl. A
tlrin lar,'cr ol'thc toricirnt u,as obscrvccl
covering tltc rvltolc surl'uce tll'thc u,ute r

tused lbr tlre cxperirncnt, this rctarded the
ratc ol'clissolvecl oxyge 11 u;ltaltc [r), lvatcr'
ancl so carrscrl a lowcr clissolvccl oxygcrl
conccntration ancl rlortalitl, ol' thc llsh,
tlris \vas also rcportccl bl,Oronsaye
( 1997). Water clralitl, variables \vcrc
rvitlrin acccptablc rangcs Iirr toxicity tcst
(AI'}lln. 1985). thcl' rnav not lrave actccl

sl,ne rgisticalll, u,itlr tlre toxicant to al-lcct
thc lre haviour a:j rr cll ils rrtortalitl'
rccclrcled in llsh. 'lhe slure obsclvatit-rn
rvas rnacle ['r1, l(erenrah ct trl., (2010) irt

t'clittivc toxicitr ol' lrltrcotts lcltl- cxtnrcts
o| l,L'lxrtltrgrtl ltis trlrtltat'trroitle.s (r,alrl) to
tlrc clariids. L'luritt.t t:ttt'icl)intt,\ lrrttl
I I a I a ro lt ru ttc' I t t r.y b i dosnlr.r Ii n gerl i n gs.

Irt cortcltrsion, tlre use clf'ltlant
poison to cutch llslr is still usccl in rnan1,
places in tlre rvorlcl toclay. Most llsh
poisorts, also callccl ictlryotoxics or
pisciciclcs. occrrr in scvcral ltlurrt spccics
attrl a varie t), ol'clrcnricals lourrcl in tlrcsc
plants rvill stun llslr rvhcrr it passcs

tltrough thc gills or in sonte cascs
ingestccl. lhe lish then l'loats to thc
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sLlrlircc lbr casy catch.'l'lte rcstrlts has

shorvn that unripe acliee applc extracl is

toxic anci liills L'luriu,s gurie ltitt tr:;

lingcllings (thc rccruits) litstcr than tltc
aclult Ilsh at all concctttration tlrerclbrc.
avoidauce ol'its use in harvesting lish in
thc rvilcl is aclvocatecl.
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