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Introdction

Fumenisms are a gronp of cavirasrrensal
myeaioxins prodused by (ungi of ihe genes
Fusariym, canceially 2 mondlifirme -F
veviiciliioides Sace) and £ proliferaium
Vierzuidenhoul e @, 1988: Nzlson, 1992

sin B, Hacmizotugy and Srowins Pigs.

Meize, whichk is 1l raor cereal used in the
praduction of livestozi. lveds as the i enersy
feusee, has beea reposted (Lillchaj. 19875 to he
pasticuluzly valnersbie 1o degradation by thesc
myvulexigenic fuagl Shephard e of (1996)
repocted that nvaize s the only commodity it
Lntdng signi ficant acnoumts of fumonisins; hanee
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Paefos e e of pins for aisine fumontsin @5,

Il patenciul dor these toxins o be found rfeets
and toudsie gy s g, Six femaonisia aoelogocs
have so (a0 beer reporten ( Cawpod i ef., 1951
Gelderplem of L, 19%2 1 but tumanisin B (1750
s L majer fumonisin produced o ocoliure
(Bezuidenhoul ¢ el 19887 and oaterally
g 0 Ndize. meize-based feeds ami vods
(Rheader o w1032 Uoasaquerncly
poivehin sl sudios v the turusins e Boen
soncentriies cn Ul

Fumaenizin B, is krown o he 1oaic to
comesliv Equine  leukseous
phalorealagia (Kellsman er 20 (9900 and
poteine palmenery edera LI R Osweiler of @l
YA e sunce of the most treguent diseases
caused v fumonizing, Ltpaallel with snereasing
dictars FH . bndy weighe and averege snly
weoiglht pain have besn shewn o daeicass *n
chicks (et el w9920 and vats (Gondy ey
ab. 908y a3 weil 2z raduced weight g2in and
foed srraks i raabils (Founla o0 ol 200314

Al

Pwmer isins kave also een shown o canse
hopatic Siaeaves s poeldehlon e 2T,
reduard wo gl &F organs (Gzace arar 2007,
lovweered nuirient uwiilizacen 1Ghere and
Egbinile. 200700, reduczd sparm produclicn end
1epraductive perfamzance O hure st bghuniks,
2008y, Ghose, 2004} in crowiog pizs
Awlitiaazily, the cccumenve ol FIS in foods has
reen assoieled with & Jigh incidense of human
oesuphagcal cancer (Rheeder ar 2! 1992
Mukeula e !, 19UA)

Gl i mnpestant index of phasiolog cal
and puthological changes i aa organism, and 0t
5 sy usal o assessing the bedy’s abeliny 1e
pespuead 1 hacmetelegval sl Haper of of
(19797 vetablished that blond constitienls e

nifectad by fecd comperenly: wsessment of
“slood metaboliles i Mo svpvides a ruilew: tor
shemical stadizs of animel autritional st
Blnnd zontain: wanyrisd el metaeltes and other
sonstivue s, whicl, pravide & wavable tnedine
for elinical iavestipation ard essesament of
avrivionnl sty of bumer daires and animins.
He ez, the use of blood anl semien Biechzimical
paeamatani mes il eateisonal assessment and
surves of animals 1Olorode #f 2 19%%),

Pizs are paticclaly zuzceptible
fariowising, a8 Somamzmoates Ty dudin [zom sevizl
cxpzeimental and nalaralke 2equired outireess
(Haschek e w992, Colvin and Harnisin,
1992, Reteer ¢ @, 19960 T vicw o7 the
physodegical eifects of thiz ciycoioxir m
anirtals, this stedy was desigrenl 1o #ssess the
ellects ol varivd levels of dictary FB oo
haein tlowical paremeters of iowmg, zigs with
& view te suggestimsalletany B Revel below
whir ey s SignTIRaEnt Immunspgresson
without over Wexicily i growing, pies

Yaterials and Methods

Susoclaved anize greim: wery calued With &
wedez eMRC 2867
winenler obrained trom thy Plant Pallogy
Laboratory o the Tnternational Institues af
Trapical Agricultazs (AL Thhin, Nogeria, to
produee 1 s deser t2d by Nelson er o (1994)
Phe ground cultensd mrawee weas subistiteed for
eround mmucksy 2. nonceluned ogize myericas
propestinas o forrnleie four divls contiining
G2, 5001008 15 09 FE kg, 23 determuine
stz the fumanisin quantitacive CO-ELISS test
kiz ™Neoaen, Lansing, 48 1SA ), eonstituting die
Ticontrn Cetland dietz 2, 3 and 2. resgectively.

1OXIZemC s ramn ol & overtee
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Tweray purclinicas v nosmal male Lasse While
weaned pialas of abag ¥ - % wevl: of dpe
averinng 894 = 0.Z0ke wore sourcad frorm the
Piazenw | oev olthe vowling and Ressaveh Fasn,
Lirsversity of [badan. madan. Nigara, he
apivals ware bousul individuslly in coneeere-
Coorindoar prns. and weee rendomly diviced
70 o Sronpes ik replicss per gie u;:,‘l, wih
cizh grcuy recziving ore ofhe Mo dives afiera
2-week physiologc | whustment pesiod.

e Ieeding trial, which was condacted at
thz Ania-al Physiolesy Unic of the Teaching ana
Keseurch Tarm, Univessity of Teedase Thadan,
Nigeria, lasieul 4 mmonths. The Fouding, was
sivided inte weanling (startes) wna pori-pulenal
lgrewen) gy, e comapazitor of the aietz
(e Yor & and 10 waeks during the weanling an:d
pei -pubertal phases are shown in libles | and
2 zespoctivaly the ahes sadisded she nurren
tryaitemenls of the animals oo the 1wa
recomicidud by the
(L ENRCE P998).

physiolngical phises us
Natonal Rezearch Coub

The ase ol Frzarim wertioidiioide: pollgre
mateial. frequzarly emploved by other wml'em
CColvie and Magrisen, 1992, Osweiler ¢ ai,
1092 feor toxicoiongical studies in swine was

choser for this ssudy duz to the large smount of

FB, necezsauy Lo mun 1he sxperimert.

FVie andmals ware fed thei reapertve dists
ad Gfiteem an] Uresk wacer was made avinlsble
throuchen: the cxperimaalyl perroZ. Feed
consLrphon for eich animal was manibred
caily ard five weight shanges ofthe mimals were
sahen weekly throueheut the evperiments)

ericd. The dictwy: FB | oovelsund =12 ° feantrol),
2, Manadresaed maverage daly BB rgke o
0.2, 6.0 115 aed 12 viiglhn
tespecively based on consumetion by sreinals,
Atthe cad oline exbnirial, blood saple was
vollected frons the v verr o 2ach aniral o
Marojzz! vacutaiazr contaicing D lene
diominesterranienie (ZDTAL fop

ha it gl pnasysiz.

& ngly live

el

Thy packed cell volume [(POV) was
determined by spinriag about 23 al el each b o
satple in herarmsed cazillary sube in a
haamatnesit ceotrifuae for ahonr S runules, and
was then read an bacnraneric reader as Eeseribied
by Denson  ef 2l (19890 Pmilirocyle (RBC),
reukoyte O HC  ancd the deiterential counts wers
deteriped usine haemney?ormeler as desoribod
by Zaad {19511, The Fzemwplohin (Hb)
voncentration and the blood corstanes- awan
conprenker velume {MCV). 0 zan corpuscular
hazmagiolin IMOH) aad mean 2arzuscilar
razncglobin coneenization (MCHC) wers

sremiingd wsirg syancchacmozlabin methos
and opprepriate farely respectively as
deseribed by Juin (1985)

Ihe Jala obtzined were sansjerted to one-way
ANOVA procedure of SAS¥1999% anl the
Durear’s multiple rénge lests of the same
sofiwase was usyd 10 separate all meais & 595
probabiliny lesel.

Results

“he perfonmanc: of gmwing pigs exposed ‘o
vanieal diswry FB Zevels are shown in lable 3.
Toe meanliy aler inabee (DM, and the Ay
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T Cadiy waighr fanns (WG wzie Ly
I B,con:u.nua wn-dependent. Thase perametors
Aetreosed with incrcages dletars FB . Al ongh
Leevr war v spificant diffcrense in e Zaily
D ol ke ancmazls fin ) reziment geon ps, the
efficicney 07 Jeend convension of e aninals fed
d'ets 3 g 4 wera sgait cartly (P=0.05)
Izwer thar Ihose fae dists 1 and 2 The DwWG
of the animals fed diet 4 was significanily
[P0 0&) lawer SFanthose tad diafs T, 2 and
3. The iy tod dicts ¥ and 4 hadsicrifeanty
(b G053 loveer feanl vanversion cfficieney than
thoze Fal diels | and L The eificicnes of lesd
caRversian for aninuils on €izls 2. 3 and 4 wete
2, 1.5 aml $.3% Lawer 1 an shose on dier ]
respectiviely.

The venmological iidices uf growiag pigs
feed waried fovels ol dhstary FB for L6 wecks are
asshywnin Tanle 4 The ervihiney!e, Hi, and
PCY wvalues decressed significerily (P<0.03)
with mereased detigry F B, concen rativas whiiz
B leukocyte and MOCY valuss sipailicsntiy
(Pt UZ: fnorsased] wich inorcased ey FB,
canczelretions. The moaoseyies, MOY and
MOHC did not Follov &y particulz: el while
ke dhiferential lenker=e c2unts were net
influencrea by dictary FE .

Talde 3: Pariirmancs of

igE eXDIAcL o var

Discussion
Therz geeru . o owwarney
picfers (Lviers oi v "7 P 2N

and wrowimz nd Saatee gy Hliaas e o

2002, THim ey 2 ol Jiiey s particala: v

sensitive Ly [ed-Boane Favaorinm, nocol cns
I 6 present stacy, e mrowah oF the piss,
CEReSse s 1YW and the kol DM coicealh
declined with irwerzase mothe s FB aeer
Iy 3 montlis teries: ol experanunkl (eeding
seress the groups Ths 1caals sizz showed a
dietere TB 2o ter adon-depzadent destiae in
fnal Tve weignts, The overal Jeed efficiar sy
aerr s & maonths senecally deelined wita
increasad dictary PR, vislying 1hat the nsam
ellect of fumsnis r was to reduce fvvd
utlization an addition o reduced foed
LrSUMBEDr 38 ieperied by Rottar e« {1994}
and Gbuore nc Eghunibe ;2007), Thase supyes!
that femor sie conld play adverse v Pocts T foxd
titiske ol vatricnt whibzstion wd e resuitaot
growth pz-lormance noaimals, especially
Sy ing g5,

“he wesaive effeer ol 18| sometimes
ubserved o feed intilee conld b dhue o repallan
W@3IC ar esonr of contam natesd freds or aliere
bieaie peurochensivy o5 observed hy Swnmy e

ird lavels of dies v FB,

Coonred ¢4} Piot 2 et 3 Diet 4
Fataewer th 2mp 188 S B8, Hithog P Fithrpr TH;  SNEM
Iaitinl Live Waghi (ke £ 74 9 71 N
Final e weinr (ke &3.7 335 X" 6.2 Lrs
[aily Dry Maza ke v) 11590 Led2al 1208 § | 702 & 12,02
Craly Weight Cainia) 59,00 sme AR sler Y47
Feed Corverso. stk 2y 216 247 2.27 .11

T e oo wime rov Ay anilerer § prisesipts o Ner sinificanrbe (=0 3}
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T M= s T tha came ress werh differend siparas s dittar :iﬁ".i-r'l:::lr.rl‘_---:l"':li' St
Mo Compuezi e Hhigmoglakbin: ** Mem Ceerecalor Hacrmog lobin Sencesnrztion; $44 Pacaed Cell

Yalwene

el (20002 e pags consurmimg, deoxyrivileraol-
cortzmiagted feed. In additon. dizestive and
i abelic disonters caused By F3- ace probably
invabved inoraducing velunaary ntzke. Faonla
er ai, (2003), ior exumpiy. oaserved oild el
praliferations nothe eonex, stomazh aad sorall
intesticul fenicn mucosa and cevcol mucosa
eeastaen ool okl Gad 8 veenieilicanke
cubture material contzining micro doscs of
trmon sin for sighy weeks “Thas resall 5 oan
indcetica of he rale thac FE | can play ia cel
prolifen: un e growik, s by exlension, Sezy
iatake end the resoloane less wezizht zain in
anioels. esprcially gnpviog izs
The zesults n this study revealed that the
vniozals exposed to diet 4 suffreed sigoiicandly
O the spnchass of ed 2ond cells
{ervthrogenasis). The mean MCY crd M)
vitles o the anirisls et diel 4 wsie within the
repared referency runges ol 30— 68 J1acd 17.8
18 8 g by Phom (20007 and Mitruka and
Kawnsiey 1907 respectively for voung 2cul
boars. The churavieristic neeymal MO et MCTI

w th leereised sirnher OF 2opthroeyles snd ow
PLY abzarved for aninals fod dies 4 indicated
gurpocylic apaerus, This orighl lave
centributed to s sipnificantly lower daily
weight smin ol oncoels e diel 4

[acmogzlabin (ITE), an iron-containing
gonjuiadated protein, hos bren described
UM itruke aed Zawnsiey, 1977) o have
physizlezical Znction of transporting oxyeen
and cachon dincade, The value af ' Th fnranimals
fod dict 4 was significantly ‘ower than for the
comrgl b comparth'e 10 vinlues obGines for
animals on diet: 2 and 3. However, the vahaes
wetrinztl aeross the wioops were watkin the 160 _
- 160 2/L reference vadues for voung adult boars
reportzd by Blod (1999Y aml Thom (2000).
The resulis kowever, suerested that <he animals
fed et 3 suiTered,significaatly depressed
respiramary capahility and zas-cxchange
v paisy of the R1ICS

The compara2lct valucs obscrved for the
plriclets ncross the proups revasled thal dietary
¥R levels hetween § — 15 ma'ka ware Lot
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Ciberc. Oenetnde, Ry 0 L5benc Sy

izl do cause splenic atrephy @ coatrad o lhe repurt ot "ot urd

characieristis petiologic 1rombecs tosis which.
amorg nther “actorz, was reported by Co e
119861 0 cavse irsborytopenia.

Tl cncilating leukotyie roums of 21 Lie
=xperimental anjtnuls weee within the 110 -
220 1GML reference values repettad by Blood
19925 and Dharn (2000 fur seene. This
ienliwales thatall tie vxperimental anomls in this
study il wol suller from leukueyvosis, 2ithoun
b2 arimals fal dict 4 ad e highas leikeoyts
CoLet P2 053 LeuRosviugis, acomding o
Looles (I98R), may =ezull from mloxicatians
including Rese piadoced by metsbatic
sistaThances amang orkers. This sugigestz thacthe
ecimals zxpoged o the o et containing 151 mg
POk might beeve sufferad rtoxication from
altesul rmytaboliam as reported by Caore and
Cebunike (C007) therehy comributing to ihe
signlivandy Tower daily weight g of the
ariméls sumpured w0 other groups.

The zereadly sisnificent influerce of i
cizlary FB O oweatemsnt ¢n some o lhe
hezmalaleyici) paramete-s mvestizated 2 need
wih the findings of Roteer o ok (7996) that
reponted changa i scleaoivd haewateloy, vyl
PAFEICIENS inn pigs ar Sietary lovels as Lo as Jog!
ke, pere Zamonisie amd thuse of Fspadi er ol
FI99% whe revealed areienl acmatelogical
pitcinmzressin biaile ey ded Sizes Sonntaes (rom
B wsicifioladi s euiture atera) contaiang
mdke wnd Ak lononisin B . Alsu, atered
lewmmatelegical parzmelers have been sepuried
n n:ir.ks. (Mowel) o7 al., 19946, mhoit susks
(hwnol and Eaivanike, 20081 and piss (Chige
and Fghuruke. 2308b} fod dicziny (smenisin.

The reszl®s of ths present study, bowsver,

Farchment (19983 Zochor:ds e g
2002) ane Ozurlade w0 o8 RGO <] e
ertsicered fumomis ey iy nom -l
RveRIoNing Uhy variability in beemmeol ogical
paromesers of livestork 862 femon.s o venurring
d'ats s beductaslilenent T320z ot faononmin
tdminisicies, the zpvcios of hvestork yzed. of
the enath of caxsare ol such lives ack 19 1he
Fyeatonin. Tngeneral, the sonploms obszs verl
noen animal fallowing the cons implion af
My tclnvin-contammited teed, acenniling to
Warazas and Nelson {19870 lepend an e
amaureliosinanhe forg the reriod fue whick
the fead is inzested ond the noeiiional stams of
the feedy

The dietzr: P concerlistions used in this
sty breckered the published Uited Suaes Food
ard Drag Administiatines recommen:ler
dvirvaes levelof 10 pprd— 10 mackg Jietd zota:
femonizing tor swine (HUSEDRA, 2001), The
resells i rhas presenl studs Supesst that the
USERA recemmanded msioam level is abywy
the po-ohszrvable-adverse-c gl Jovel INOARL ;
[or «<wine.

't oA,

Conclusion

Ihis stucy hias shuwa that dictasy exgesore to
FH' al # rgncentration of wooar (0 meka or mees
for & fow-nomh scriod way result in
signilicantly reduced synliiesis and eovceniration
of RBC and conpseouucnt anaciniis wilh impaired
respirlory capaciny in boarz, The siudy alio
demonsirales Laa: growing pgs exposed o
chron dietayy finnunis v corventeation ui ot
S0 mgtky and above nnay suller depressed feed
utshztion and conseguen:ly reduced weils wain
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