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Abstract

The aim of this study was to assess the effects of some mycotoxin absorbents on biochemical and
hematological parameters of broiler chickens fed on aflatoxin B; contaminated feed. Total of 200
broiler chickens Arian 386 in a completely randomized design with 5 treatments and 4 replications
(10 birds for each replication) were used. Experimental treatments were: group A or negative
control (soybean meal and corn diet), group B or positive control (basal diet+1mg/kg aflatoxin By),
groups C, D and E were formed by addition of 2.5 g/kg of Milbond-TX, natural zeolit and Polysorb,
into diet B, respectively. The results showed that aflatoxicosis significantly increased AST, ALT
and LDH enzymes activity in comparison to the negative control group (P<0.05). Adding absorbent
additives decreased these enzymes activity compared to positive control. The amount of total
protein and serum albumin were significantly lower in positive control group compared with the
other groups (P<0.05). The use of additives significantly reduced the serum cratinine in comparison
with positive control group (P<0.05). Addition of zeolit reduced serum uric acid compared to other
absorbents. Serum cholesterol, triglyceride, glucose, calcium and Zn were not affected by
aflatoxicosis (P<0.05). Red blood cell counts in positive control group was significantly lower than
the other groups except E (P<0.05). Hematocrit in positive control group was significantly higher
than the negative control group (P<0.05). The hemoglobin value and erythrocytes osmotic fragility
were significantly influenced by the type of added absorbent. In conclusion natural Iranian zeolit as
well as the two commercial mycotoxin absorbents reduced the aflatoxin B1 induced biochemical
and hematological alterations in broilers.

Keywords: Aflatoxin, Absorbent materials, Broiler, Blood biochemistry, Hematology parameters
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2 Aspergillus parasiticus
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¢ Alalnine aminotransferase
7 Aspartate aminotransferase
8 Alkaline phosphatase

° Lactate dehydrogenase

10 Red blood cell

' Hemocytometer

12 Packed cell volume
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13 Hemoglobin
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15 Mean corpuscular hemoglobin

16 Mean corpuscular hemoglobin concentration
17 Erythrocyte osmotic fragility

18 Phosphate buffered saline



WA Jlo /Y o plauds VY als / ol pole (gl yingy & i

w3 B3P o i O

2Iaf slas jua (s ol g S b g ouian LSS gl k- (g

(S39070 - TV ) sy (S390Y -V ) o] by oo s i
A o/ ¢ =03
Y/ YV/VY l:'J-‘-“ (& “-‘L‘.-\AS
\AA VA- Lo 0250
\/oA V/AQ e S
\/-Y AH Sal S
AL -/Yo "l g JoSo
.J¥o ./¥o ¥ Saae ol ge oo
/YA AR ofsfe DL
Y Y WIS 5 5asa 0y 5l
JAR /Yo ol K
oud drulas (oalsasdi s 3
Yao- ya. . (pSSlS 5o MEHLS) ol e L5 (5503
v vy (3o 9) L& 05550
<AL ./an (e ra) ol
WiA “JEA (we ) pusiens B8 i
VY VA4 (te59) Crlal
"[go “JEA (wem59) Osie

Kz ey o SY E ol g 0 58V D3 folin g ALl fpas aaly Yoo v v v

A Cpaling el G aalg e gla Jualing JaSe a S Y/0 5o

oalsS a8 Yo o H pualing o Sl V- Brz o S ks Vo Bo o S\ Bo 2 S ¥/a¢ Bs o S YAV Ba s SAA B2 (aoliss 008 VU BL Gaeliss S VA

Ll

ol a /Y 5w a SN (ue a €V s a R ALY (ol a0 (30 2 KARYY (gula Sune JaSo a SIS Y/0 5a¥

Ao aald slass 8 o 50 G a3
53 ool o Lol el (gl e (soloT s cutio
S ST 5 asars D3la ol &S Lo sy S 565 S
618 ore solel olis wis S sl o Gleyen 1, Br
8505 L9 JooiwlS Gloae 4S QS 3 (pas odls wea
Ll 65 5 (Bl eSS ST + il al53) D
ook 4 (Br paS sl + TX-w50ke) C 55 S 50
(P<e/r0) um Sou slasy S 51 Sidw uls (S
S ST+ anls el $55) D g S 50 5S6K 1o

9 poem oila ulse & lasys £ u Lo

wcl Wues 80,8 @il Glodyen |y By oS sl
© (B paSgdaT + cul 93) D sg S 5o Lals oS
os ofie wala ey K 5l S (ol Sae b
© e aald 658 ) a e S lose (P<4/40)
(P<:/-0) us Lo s S b 3 b (s5ls (S Hb
15B1 G ST 5 gans Qila slge S plass S
Gl e solel @la wu g 80, @db,a Gleyas
9 JosilS S lhae il Al aald o5 S L



b0 B9 gy (S sladxinld g alerdon Syt 3 (2B pgew OOl sy 93938l (2 Auslie

Llad 5 Wl el seay ol e (_;‘)l.AT o olas
e aald 5 (oS oule aald glasy S (guae
855 Lo EOFas s wiug laie pyidas sl
Lbéj_)gxb_)‘)ﬁe:ss)‘du_\m)‘ﬂamuﬁu&u
aall GJ; L Jc\%).o EOF Q._..s‘)las .(P<'/'0) S5
ol S b 5 Lasg S sl «Slla o g oo
.(P<~/~0)433...'z|4 LSJ‘AL;."ALSJL“T

S slatasn 59 LGS ST L s yarus
A bl G 5 (plardign lads Guas b
paidn BB ssd LIKAT A gla il ol
ol Buld Lo (VA GLlSes 5 anaS) el
slSlas wule AST 5 ALT la asyil cullas
5ol ol) Wil o aS cullad suias LA A
.(Y"/\ C)‘JLSAA

rala Giabe3T 5o sael s & i Lol

s sn s oo ol 4 Bl LS ST [ paa
cullad Glhee Lo ol Gre Gildl el aa S
655 b wanlie 5o LDH 5 AST ALT (slan]
aald a5 8 o «S (oub (Ydsus) ad i aals
LDH , /31 ALT vy AST a5l el e
ml cullad (g 05 (e wald 65 S ) sl /oY
weadlas Aie oAl s S Lol e ol ALP
oadla Glaie o gaS slamnl cullad Gl
OIS S 5 aS lacis sarues 9 (oo uliea
ook Ol (Yol oLlSaa 5 3) ol sad
Suis 6lis sl See ALP 5 ALT AST
(V¥ Ohaa 5 o)) il oS adl Ho uaS
posaie ayw AST 5 ALT gl 5o oy
allbe sl 5,100 Olsie 5 s oS slacan]
Jobes sliie (ndy 358 5 Jsles Slo oy olsuis
€ ol sad IS (VA0 L) adl e

+ooose ) B 5 C olass S 5l s (Br
(P<+/-0) ugs (B1 spaeS 3T
dse 3 Ao s dBiae oliE slaspa Ll
el sad suls LS € Jgan Ho GeA A Soae
obel oyl Giline slas s G 5o pealS Glie
0508 59 asealS i oy sidas Ll bl gl e
ool aald 05 8 50 il Glhae ags cufle wald
05 Gie aald ey K ) Jliw ol S b
3 poan oila dlge S plasy S (s Lo (P<-/-0)
D 58 Las wis < @il gleyan Iy Br fues g3)s1
858 4l (58S S (e (5ol Fae b 4
slass S 3 595 Oldas P/ 0) cls e wals
538 b ol e ool @B E 5 D e valn
ol e sk 0 C ooy S L 5 bl e wal
(P<:/-0) 35 e aalis o5 K 51 38
Gan s Gbiie ol glassa b
el s suls L 0 Jsua Lo s sladaiod
L ocule aald o5 8 0 Osa Je08 sladmK slass
S5 e aald a5 8 5l S (ool Sae b
3 C as8 50 0 s e psam Qila ulse (P</00)
29 05 308 slad el Ll Jae Gl &el D
0355 o (P<e/r0) b cfie aald 655 b nlis
okl cfe aala 55 S L ool e ol E
e sald 058 Lo cuSsles wans oid
Sl D osyg K 5a 0 Koo slasy S L« at sualine
ool gan cbile (P<-/i0) cutly ol Sae s b]
S E 5 C oo (e wala slas S G Lo osa
sl san Gloee ot 5 el ol Sas )bl
S 6ol (Sae b 4 aS ad sualie D sy S o
055 55 MCV (P<-/-0) s E 5 C slass < 3
o slae 5 8 51 S (uls e sk 4 cule wals
ook 4 oaie vals s S 0 50 MCH (P<-/-0) 44
ss B a0 S lasy S ) i ol e
simbesT slasy £ o MCHC Llad 3 (P<:/-0)



WA Jlo /Y o jlauds VY als / ol pole (gl yingy & i

g S oS o OF

oS 5 1oal) asdipe S slacasa 5o ALT
(Va4

p RIS Hu a8 Jle Vo Gl 4 Br a3l

085 pom ST cullad o Alids ol (slaoyua ST Jgua

e 56l o IIT b,k las yua
(UM 5535 50580 (un (UM el s gual  (TUM) 5 a0a) 5 gusl JPRIRYS
yov/Ve §A- YO \o/A-P A
A% ovyo® Yo\ /AN B
Y- A/Ve© £ 0 VYYD C
YAV 001 VA-/+3P D
Y.Y/o.© g VAY/YVP E
Ve/t VEY Ao SEM

(P<‘/‘°)C.u.ul.&uei.il:hnued‘)‘d(_s_\a.ad)l:\a‘gbmdumuPﬂJJﬂmﬁwpydﬁsﬁu:Sles.AJL_\M\_Q‘JA.I‘SEM

L nlio 5o ases Cposall 5 13 G550 Glise 3o
O3l oo Lle Sme olpadd ad cude aald s S
oalS 5 Ll 5 S 4 ol saias Gl Lagadls
il oo L0 SIET 8 e 31 o (5 5y S
Shans wl 5 b ) Joasd S (b o LagpaS ST
o JLa3 RNA 5 DNA S Jlad el e (503
A Ssdee e wls GRS caew il
sl b s Jalss aauts DNA 5 By (e 301
OSaa 5 H0) cl JsSlgo s Sle saian Sy
S palada s 59 pow el 5 Al Gl (VAAY
oila sole slyea 4 LS el Gl Buaa
S5 B8 Byas cuishge Sige —ou)nelS SL
e ol GhalE Jals wpp ol S @b
Sige —ewdsel€al buwg Br alSaiWd
3 @yl (Yoo OlSea 5 (o8) wsr cwishsse
Oaso8 S waS S (Yeov) glKes
Holes 5108 5 aralS-anans Glhua SISk sie
el Br e gWT € sugll o132 §ua 4 el

S oo Lagaa L cul hae 5o 5adS Bl oS sla

e B 4 a0l psen Qi ulse a8l
Laas T gl clile (2alS sels By b€ 3T (515ls
BXRKITY I ,fsi: swias GLds 4 sed o a3
5 3855)) adl oo Br anK ST lns hals
Cila alge 5 sala Gibell u (Ye oY GKaa
5 olSli piae o) it BLS S L 200 psac
olH gl gols Pre Hob 4 (bede (s o)) 50
2B L € was guS glapnl callad b 2
Voot GLlSen 5 GES) sl cills Gdiae il
Juse ¥oo1 pl1 5 (Bo XY GLlKas 5 58
(VA LS8 5 aaaS o VY GlLKaa 5 olagll
o Lo s S O oSsla Bely agaS 835l
GEalS dam o (VAAY wolas, s oeiily) wisd
L ocoesans 5o dsene 51 S poe 0o
pobs 59 sl ook ©owdl o lagaaS S5]
oaald Olsie @ asw Gaesdl 5 Al (s
OKas 5 (o) wib oo pohe (Sl ST cas parus
Oresall 5 7Y Al (55 sala Giules 0 (Y: 41
aald sy S 51 LS ole aald 09K L0 VAT A
oila sole pob 58 Gugddl (Y Jsan) us e
Sel Br opuS T sl apmn € (20l psen



oy B9 gy (S sladxinld g alerdon Syt 3 (2B pgew OOl sy 93938l (2 Auslie

095 p o (e g slagadld Ay 3 Alide ol glao i fHY Jgaa

< ¢ . slasy S
Ko w5 ol il S el Sl el aB 0 -
sdnbe)!
(mg/dl)  (mg/idl)  (mg/dl) (mg/dl)  (mg/dl)  (gidl)  (g/d)
VAAEY® yovyy P vatlBe o valD EAVVYvved g).aye A
YAo/eY®  NeVEAR  vy/ae S v AVAS AL 8 LR 70 0 - B
YY/8Y2 \AA/-YAR A0/ASAP < /YASP /- Yol SYVYE y/ane? C
\VV/-oP Veo/¥eC V\A/A40% L)y YP /YYD SJ¥EVR §/Y\Y2 D
YA \YA/Neo®  AY/VAARE jyayd 0/oAVR LJyy.2 $/v-Y2 E
-/\Vo AVARYY £/Y10 AN LJYS- Y “\A- SEM

(P<-/-0) crula Sl G Hlo Sme YEA (o smian LS G sie 58 o wldie jue 5Y G :Sile Hlae el :SEM

5 ORI W (553 dacpaS ST B yme b o S
prae o Gasnl 5 whipe (RAS ase JosinlS
5 bl ol lagadls cpl 5l Glise 59 o806
Goougll o132 §pua oS Wwu S LBLIR (Y0 oK ea
5 ol 65 Ol re (halS Gely aus T
Gl asdiee JAS 0y S 4 cud ase JosiwlS
Lagadlis Gl Gl Gely ciglisse cige 8558
ook 4 S 05 S L danlie o palie (pl (Jy ad
w5 5 JoielS (il um S (5ol Sae
o9 Bl e LS ST B yime S 5o A po
(Yo7 OlKan sy ghl) adl s sl 4am
e (Al Gl LS ¢T oS el s (3,18
o8 (VA4 m,tle) Wsdie Osa pow SSE
e sabld slas s S o 3SHK Ol pala Giale)]
9 el ol Olie SBS gl e ol e
9 @S (Yorf) oblaa 5 KK slea)liS
Sats 555 (Voo 0) OlKaa 5 56850 5 (VAAA) Gl Kan

R P |

858 09 pow (il S 5 Sl wsl Ol
aalin 898 51 Jidas /WY 5 /¥ 3 5 4o ol wall
213 B 4 Dila wlge Gusldl (Y saa) s e
ladaioal 3 ol (2alK sel Br S o514 sl
Jue slednle)l 50wl ool wlie b gy o
(VA3A) OoSaa 5 2S5 (Y2 F) OlSen 5 Sl
0 el ol G e OB8 L s el G 58
o LB Ll b Sl sl pdo (ualS wle
9 S555) Wb Gial3al e Kool sl Gloae S g,
Cims 05 GELIE (Y444) s siies (VAVY S
Osu 5 b oS odET @ sl o2 (slas s
Sl Glore 59 5ol (S LRI el aaans e s
EY G oo Ad S slada g pw (sl S 5 Sy
Lo Gl 0155 o (a8l Gol Ll S 0 (S5,
2l el ST G me 31 0
slaand gloas, oia ) oo (Ba S slanl
o 253 O T s b guS S 5 (2lie Soua
o JooielS lose 5o ol S e sldie Gus
5 >ub8) ol sud (B S slag,len o
3 ol Olae suala Giale)T 5o (VA48 ol lS0n
Sl cule 5 Ao aald slae s S 50w (53
05,158 (V444) s, sl (Y saa) cudilas gls aae



WA Jlo /Y o jlauds VY als / ol pole (gl yingy & i

9 S35 oS oodis A

09 p o $9) 9 e aanulS (50 3 BliAe ik glae yaa 51 -F Jgua

TXS) Hd arelS ..
(Ug/dl) (mg/dl) (mg/dl) s slao e
/vy £/vy-P Va/AVe? A
ANAYE WAL G YY/YYAR B
/ErVe o/1yo® Y- /ANYR C
V/VVeP £/vaoP Va/£aA? D
4/AYV? o/aA-2 Y-/y.2 E

-/¥Yo <JAVY -[oaY SEM

(P<-/-0) il Sl Gy Sl e A (g saian L G sl 58 5o wldie e 8Y Ggoa  Sile Hliae (3l :SEM

@0 po 03 B0 Ol OB sely Bhhaa wllS
(VY LK 5 ol Juae) o s
Some € cal suly plas ol slagiubes]
o OBl S VBT L e garus alia 5 3a 3
OLlar 5 auaS (VAVe GhKaa 5 Sig) Wl
o4 LAu:u.uSJS)LQT 39 «< JJJ)S ULJ‘; (\ﬂﬂ/\)
O P pualS sely aa S glaass Shss
89S b wlle 5o MCH 5 (05K sen cou S giles
s MCV e 3 slad s Glsae (g b oo JoS

prand oo 5o uads olal el la e T

OblKes 5 (LL) wisde Mo siud 5 K
Ll (ol dasis o cl (Sae @lpuas ol (144
SAed 5 prelS Laalwil Gl oS 0l w9555k 5 su )
09 (V48N iS5 (aYS) WS o b |, T a2
O5x pow pal Glhae Blad 3 sals Ghales]
Sed (lhae ks saaliie Aliae glasles (i (S
aald o S b danlio Ho oo aald 058 a0 asw
Sila alse Gagidl o Sk ol Sae b G
pore S&d Oliae 5o Lla Gae GRS el a g
ot BB oS b 5 ad cule aald 558 4 s
il i (EJsin) cadlas ol sine ol 5 S
ol clilas (VAAA (LlKea 5 aaas) gladsil b
o9 OBl el Gl ST @ sull SIH A B yms
g G998 5 Sl oe pe Hhad 5 aalS Gl
GialS (lae Lo (80 cuwishsse whge 5 e
(Yoo oKan 5 LLL 5 1488 5y sml) coils
ol 5 e aald 65 S 50 Gud a5 90 Ol
S ol sad GiylS cdls ol Gae olas
Ol Eel eSS aWT @ sugll Shya as
9 ol UK 058 @ o ase 5o g0 Olee

i olGha eIl 5 cishoge cige Gagll



o4 B9 gy (S sladxinld g alerdon Syt 3 (2B pgew OOl sy 93938l (2 Auslie

95 sladaiud B Ay AliAe 3k glas pa B0 Jgaa

EOF MCHC MCH MCV Hb PCV RBC s3ad slas pua
(%)  (gidh)  (p9) (um®)  (g/dl) (%) (numberx10°/ul)

ev/e® /YA ¥/eY?  AYUVE® 4500 vy ve .t ¥/0d® A
Yo/ VAR s YYE VWEAR Y- veyve.? Y/-V° B

\A7ESERYL /NL I S VIT-LRNRY VY o VAR 4 74 PP Y/oYP c
ve/od ¥ald YAARS veY/eY? A/AYYR yYjve.® vy .2 D

LA7A CEEERYA 7V AVFAC N 17\ GNP VLY (V. VA 0 Y/A° E

VA Y NYAY ofeve TARE “IYYA YARE SEM

(P<-/-0) crula (,:Slia G Hlo Sma BYEA (5 saian LaS s 58 0 wldie e 5 Ggoa . Sile Hlae 8 ,all :SEM

slasa s O (2l S8 ST HLas G 5o Gos ans
oL Gnal58l b lagaig s ool il Goa Jola
Bia 5 055 o 4ol Cla Ca G55 L9 (shanl
che Jals 58 & S S 5o sl (A paa
0% O buae wly (EAlS Ladhy Ho LagaiS s o)
O o sl Sufspls ok carss b owlis
ralas Ghledl o mbipe (alS elule s 5o 555
oo wald 058 50 psm (el 5 ol G g5 el
o Slowds Gl palla et (Y Joaa) @bl Juals
Ol ol SallS G a aaa (K oHse 4 Wl
3008 slad s cudd (il 38) c G 0A paa SualS
S ol Cose woon Seilea QLKL G o
rala Galedl 5o (Yer8 GhlSes 5 Gs0) 98
a5 e aald slae s S (5o G e (e
S olasy £ G o ki il gols See o plss
2o psan Dila ulge slyes 1) Br S ST
9 sl s Lo e oslE wo g su S sl
Shss Gipas € wa < GBI (Y007) ollKea
reie (ol a)lpa slres 4 puS ST 4 sull
O san Slle 5 a8 slad 5 Glie 555 580
o S gilas oo Ll il g S glada sa A
Sme Sila suls G 1) G ST oS 8y K o
ol adly (Rl (gols Pae sk w4 us suS
53 EOF _al€ 5 _iie salis 5,8 Lo EOF samys

S WS GIIS (Vee ) olKan 5 55850 (ainas
slad s slaas Slo ae (ualK Gel laguas ST
s Ssige OsEsmn 5 MOV oy S 5lan 53
T otaes sizls MCHC 4 MCH . sk
53 5lT S, 0a 4 ol sl a5 380 4S Wi S sualine
ladainl 3 5o 5l S wsse Sely S SWT &
Joal alaas 5iaS susla Gialedl 5o sl (Soa
Slge Gl g s culle aald 85 S @ bssye 3058
slasd Gl Eels sull olie §oua 4 agan L3l
ek cle aald 65 S b wwlie 5o 503 lad B
OBAIS a5 WIS (oo (Sun sladadil i 5o Huss
LGS ST L cusgane S5 50 Lagniisy S
peatilSo oS Wwaly GlEs (VAVe) Gl lKea 5 K65 ails
0 5SSl (b o co Sl ol (alS
b sl by (5a 208 sladnl o A3
aal (S sl 59 51 T Ghalol o S silen o sede
Slhe Glald) cle 4 oy Solea Glald) Jol adla o
) 2 esde adbipe (s Lo 308 slad s ulaxs
Galn omid 3058 sladsl s € J)sa o
OoBalS (Lasdy) s gole (s paa ok 51 5wl
el o s b abee ol oo Salas Gl wlb
Slasd 4 sgdi oo padidie o8 lad sl Gioled
bl GhalS cule S 6y S 50 e 8 slad s
G 5 s o Jelse Cage O (Ss (0 Jsan)



WA Jlo /Y o jlauds VY als / ol pole (gl yingy & i

9 S35 oS odie P

S dals
e Sona lalelT ool 5l Jeals il © a5 b
(poSlS 5o a8 e ) Br S 5T 45 ol
slagaals o ol S olpudd o) Gl
S slaan S glaaial b 5 ol s
ol TX-wsilie (o5la3 Qila ulse o0dl s g
2IE S 0 a SIS o a S Y/ e 4 o) s
s O3 5 (bt o olhnas (BalS siel sull
5538 il ok ol ) o 15 S slads sa
O o ealn olas Qila ssle s b (Sl aa
blad 4« € calgdy 3 olee S aase olas
oila Olsie @ cwl 5 dse 4 Guste gulal
S S slada s ol b o Bl S ST

S suldnl

St ol sl S5 oSpd ) do i
S e Saste Ol e LT slasa sl <
.‘L_s)‘d ‘) Ls_;ld‘)d; K] ‘)Saja: JLAS 6L;‘Lo JSJ (slBT ;.;ts%

O g0y peae o glaS SIS abas 5 1 e aalid 8 S
ovbasl s s Ol pom el 5 Al
o Jlael 53 308 sLad K (g raml (St o 505]
-0 dala L1551 Lo lad sl «S (PBS Jglas) (swaa
S 5 (o) Ladsle (L8 buae Lolpd b sl
S EOF u0lie 505 g0 0)ls lag sl 40 (5538
Oresall 5 Al s ol e asdee sualiie
olid halS Ca e oo aalid o5 8 W 5 )9 4
F sl s 5 el st Loy Ol s Lo S Sl
-0 018 333, PBS (a2 5u ol8ui s col 568 sla
0508 O8W b tanlie o S Sl b winS
PYL o e sall 5 a5 Ciig g plaes S e waln
o s Wiols YL S5 S LS e o
855 09 idm a8 sladmK e o el
plKia 4 culie wald sy S L awlie Hu i aals
S gispla buss 5 (Al ghawl Sed b alse
5 Ol G8s) osd g0 ghrewl SakE g

(Y“ - Q‘Jls.a.b

ouldicul v, 40 c.;l.'u

Abdel-Wahab MA, Nada SA and Khalil FA, 2002. Physiological and toxicological responses in rats fed
aflatoxin-contaminated diet with or without sorbent materials. Anim Feed Sci Technol 97: 209-219.

Adaw SS and Govindwar SP, 1997. Effects of aflatoxin B, on liver microsomal enzymes in different strains
of chickens. Comp Biochem Physiol 118: 185-189.

Arab Abousadi M, Rowghani E and Ebrahimi Honarmand M, 2007. The efficacy of various additives to
reduce the toxicity of aflatoxin B; in broiler chicks. Iranian J Vet Res University of Shiraz 8(2): 144-150.

Aravind KL, Patil VS, Devegowda G, Umakantha B and Ganpule SP, 2003. Efficacy of esterified
glucomannan to counteract mycotoxicosis in naturally contaminated feed on performance and serum
biochemical and hematological parameters in broilers. Poult Sci 82: 571-576.

Bailery H, Kubena LF, Harveyr B, Buckley SA and Rottinghaus GE, 1998. Efficacy of various inorganic
sorbents to reduce the toxicity of aflatoxin and T-2 toxin in broiler chickens. Poult Sci 77:1623-1630.

Baptista AS, Horii J, Calori-Domingues MA, Gloria EM, Salgado JM and Viziol MR, 2004. The capacity of
manno-oligosaccharides, thermolysed yeast and active yeast to attenuate aflatoxicosis. World J Micro &
Biotech 20: 475-481.

Buffenstein R, Mccarron HCK and Dawson TJ, 2001. Erythrocyte osmotic fragility of red (Macropus rufus)
and grey (Macropus fuliginosus and Macropus giganteus) kangaroos and free-ranging sheep of the arid
region of Australia. J Comp Physiol B: Biochemical Systemic and Environmental Physiology 171: 41-47.


http://www.google.com/url?sa=t&source=web&cd=1&ved=0CBIQhgIwAA&url=http%3A%2F%2Fwww.elsevier.com%2Flocate%2Fcbpa&ei=olwuTPCuK5COOICLzdUB&usg=AFQjCNHqiUzjgJ5c04M9gzMyCrScUXvuYA

£ B9 gy (S sladxinld g alerdon Syt 3 (2B pgew OOl sy 93938l (2 Auslie

Denli M and Okan F. 2006. Efficacy of different adsorbent in reducing the toxic effects of aflatoxin B1 in
broiler dites. S Afr J Anim Sci 36(4).

Doerr JA, Huff CJ, Wabeck GW, Ghaloupak JD, May and Markely JW, 1983. Effects of low-level chronic
aflatoxicosis in broiler chicken. Poult Sci 62: 1971-1977.

Eraslan G, Essizd, Akdogan M, Karaoz E, Oncu M and Ozyildiz Z, 2006. Efficacy of dietary sodium
bentonite against subchronic exposure to dietary aflatoxin in broilers. B Vet | Pulawy 50:107-112.

Fernandez A, Maria TV, Gascon M, Ramos J, Gomez J, Luco DF and Chavez G, 1994. Variations of clinical

biochemical parameters of laying hens and broiler chickens fed aflatoxin containing feed. Avian Pathol
23: 37-47.

Gallo A, Masoero F, Bertuzzi T, Piva G and Pietri A, 2010. Effect of the inclusion of adsorbents on aflatoxin
B, quantification in animal feedstuffs. Food Addit and Contam 27:54-63.

Glahn RP, Beers KW, Bottje WG, Wideman RF, Huff WE and Thomas W, 1991. Aflatoxicosis alters avian
renal function, calcium, and vitamin D metabolism. J Toxicol Env Health 34: 309-321.

Gokhan E, Bilal C, Berrin KG, Ayhan A, Ayse N, and Latife B, 2004. Evaluation of aflatoxin toxicity in
japaneae quails given variuos doses of hydrated sodium calcium aluminosilicate. B Vet | Pulawy 48:
511-517.

Huwing A, Fremund S, Kappeli O, Dutler H, 2001. Mycotoxin detoxication of animal feed by different
adsorbents. Toxicolo Lett 122: 179-188.

Harvey RB, Kubena LF, Ellisalde MH and Philips TD, 1993. Efficacy of zeolite ore compound on the
toxicity of aflatoxin on growing broilers chickens. Avian Dis 37: 67-73.

Jain NC, 1986. Schalm’s Veterinary Hematology, forth ed. Lea and Febiger, Philadelphia.

Jindal N, Mahipal SK and Mahajan NK. 1994. Toxicity of aflatoxin B1 in broiler chicken and its reduction
by activated charcoal. Res Vet Sci 56: 37-40.

Kaplan MM, 1987. Laboratory tests. In: Schiff L, Schiff ER, (Eds), Diseases of the liver. J B Lippincott Co,
Philadelphia, PA, pp. 219-237.

Kececi T, Oguz H, Kurtoglu V and Demet O, 1998. Effects of polyvinylpolypyrrolidone, synthetic zeolite
and bentonite on serum biochemical and haematological characters of broiler chickens during
aflatoxicosis. Br Poult Sci 39: 452-458.

Kubenal F, Harveyr B, Baileyr H, Buckley SA and Rottinghaus GE, 1998. Effects of a hydrated sodium
calcium aluminosilicate (T-Binda) on mycotoxicosis in young broiler chickens. Poult Sci 77:1502-15009.
Leeson S, Diaz G and Summers JD, Poultry metabolic disorders and mycotoxins. University Books, Ontario,

Canada.

Liu ZP, 2006. Toxicosis of Animals. China Agriculture Press, Beijing. p. 224. (in Chinese)
Miazzo R, Rosa CAR, Queiroz Carvalho ECDe, Magnoli C and Chiacchiera SM, 2000. Efficacy of
synthetic zeolite to reduce the toxicity of aflatoxin in broiler chicks. Poult Sci 79: 1-6.

Murthy TNK and Dewegowda G, 2004. Efficacy of modified glucomannan (mycosorb) to adsorb aflatoxin
B: in gut condition of broiler chiken. Poster presentation at XXII World’s Poultry Congress, Istanbul, 8"
to 13" June.

Novelli ELB, Rodrigues NL and Ribas BO, 1995. Superoxide radical and toxicity of Environmental nickel
exposure. Hum Exp Toxicol 14: 248-251.

Oguz H, Kececi T, Birdane F, Onder F and Kurtoglu V, 2000. Effect of clinoptilolite on serum biochemical
and haematological characters of broiler chickens during aflatoxicosis. Res Vet Sci 69: 89-93.

Oguz H, Kurtoglu F, Kurtoglu V and Birdane O, 2002. Evaluation of biochemical characters of broiler
chickens during dietary aflatoxin (50 and 100 ppb) and clinoptilolite exposure. Res Vet Sci 73: 101-103.

Pasteiner S, 1994. Mycotoxin in animal husbandry. Biomin GTI Ges MHB (Ed.), (St, Polten, Austria,
Europatz 5 A-3100).

Phillips TD, Clement BA, Kubena LF and Harvey RB, 1990. Detection and detoxification of aflatoxins.
Prevention of aflatoxicosis and aflatoxin residues whit hydrated sodium calcium aluminosilicate. Vet
Hum Toxicol 32(Suppl): 15-19.


http://www.google.com/url?sa=t&source=web&cd=2&ved=0CBcQFjAB&url=http%3A%2F%2Fbulletin.piwet.pulawy.pl%2Finstruct.htm&ei=HFsuTL25FZ6cOJ-K9PgB&usg=AFQjCNEZiOK77khiponVUOBSidsUxqsHUw

WA Jlo /Y o jlauds VY als / ol pole (gl yingy & i g Gy g0 coedae FY

Raju MVLN and Devegowda G, 2002. Influence of esterified-glucomannan on performance and organ
morphology, serum biochemistry and haematology in broilers exposed to individual and combined
mycotoxicosis (aflatoxin, ochratoxin and T-2 toxin). Br Poult Sci 41: 640-650.

Robens JF and Richard JL, 1992. Aflatoxin in animal and human health. Rev Env Contam Toxicol 127: 69-
94,

Ramos AJ, and Hernandez E, 1997. Prevention of aflatoxicosis in farm animals by means of hydrated
sodium calcium aluminosilicate addition to feedstuffs: a review. Anim Feed Sci Technol 65: 197-206.

Rowen D, Frandson W, Lee W, Anna DF, 2009. Anatomy and Physiology of Farm Animals, John Wiley
and Sons, pages 528.

Santurio JM, 1999. Effect of sodium bentonite on the performance and blood variables of broiler chickens
intoxicated with aflatoxins. Br Poult Sci 40:115-119.

Shotwell OL, Hesseltine CV, Stubblefield RD and Sorenson WG, 1966. Production of aflatoxin on rice.
Appl Microbiol 14: 425-428.

Shi YH, Xu ZR, Feng JL and Wang CZ, 2006. Efficacy of modified montmorillonite nanocomposite to
reduce the toxicity of aflatoxin in broiler chicks. Anim Feed Sci Technol 129: 138-148.

Tung HT, Wyatt RD, Thaxton P and Hamilton PB, 1973. Impairment of kidney function during
aflatoxicosis. Poult Sci 52: 873-878.

Tung HT, Cook FW, Wyatt RD and Hamilton PB, 1975.The anemia caused by aflatoxin. Poult Sci 54: 1962-
1969.

Xin-Yan H, Qi-Chun H, Wei-Fen L, Jun-Fang J and Zi-Rong X, 2008. Changes in growth performance,
digestive enzyme activities and nutrient digestibility of cherry valley ducks in response to aflatoxin B;
levels. Live Sci 119: 216-220.

Yiannikouris A, Poughon X, Cameleyre CG, Dussap J, Francois G, Berting and Jouary JP, 2003. A novel
technique to evaluate interaction between Saccharomyces cerevisiae cell wall and mycotoxins:
Application to zearalenone. Biotech Lett 25: 783-788.


http://www.google.com/search?tbs=bks:1&tbo=p&q=+inauthor:%22Rowen+D.+Frandson%22
http://www.google.com/search?tbs=bks:1&tbo=p&q=+inauthor:%22W.+Lee+Wilke%22
http://www.google.com/search?tbs=bks:1&tbo=p&q=+inauthor:%22Anna+Dee+Fails%22

