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Veterinary Journal (Pajouhesh & Sazandegi) No 96 pp: 7-13

Efficacy of sodium bentonite and esterified glucomannan on antibody titer in response to infection bursal disease
vaccine during experimental Aflatoxicosis in broiler

By: Ghahri, H, Assistant Professor of Islamic Azad University Urmieh Branch, (Corresponding Author; Tel:
+989141871588) Abdollahfam M. Graduated of Veterinary Medicine, Islamic Azad University Urmieh Branch,
Koohkamari S.J. Expert of Poultry Research Center of West Azarbayjan.

Studies have shown that aflatoxin is immunosuppressive and its ingestion in feed has resulted in decreased immunity
in vaccinated birds .Therefore, the purpose of the present study was to determine the efficacy of sodium bentonite
(SB) and esterified glucomannan (E-GM) of yeast cell wall, in counteracting the toxic effects of aflatoxin (AF) on
immunization against Infectious Bursal Disease (IBD) in broiler feed with naturally contaminated diet with aflatoxin.
Seven-day-old chicks were randomly assigned to 10 dietary treatments in three replicates of 8 chicks. Treatments were:
1) control; 2) naturally contaminated diet; 3, and 4) naturally contaminated diet (NCD) supplemented with 0.5 and 1.0%
SB respectively; 5 and 6) (NCD) with 0.05 and 0.1% E-GM respectively; 7) NCD supplemented with 0.5% SB and 0.05
% E-GM, 8) NCD supplemented with 0.5% SB and 1.0 % E-GM, 9) NCD supplemented with 1.0% SB and 0.05 E-GM,
and 10) NCD supplemented with 1.0% SB and 0.1% E-GM. blood samples were taken in 21, 28, 35 and 42 day of age
and the titers of antibody against IBD were measured by ELISA test. The addition of E-GM and SB to the aflatoxin-
containing diet ameliorated the adverse effects of aflatoxin on IBD antibody titers, but E-GM supplementation to the
contaminated diet with aflatoxin proved to be much more effective in the amelioration of the adverse effect of aflatoxin

on homoral immunity against IBD. These results clearly demonstrated that simultaneous addition of E-GM and SB

~

(Treatment 8) to the AF-containing diet provided significant reduction on the immunotoxic effects of AF.

= <Keywords: Aflatoxin, Sodium bentonite, Yeast cell wall, Antibody, Infectious Bursal Disease, Gumboro vaccin >—)

65L> Lglbo)o Ao o w.:}_»...: S—2 )0 <10 udsjsl l_: 9 Sl Oe—
OIS Gimg3 (VO Y Y )l oo s guw ol pie 3T AFB)Y
(N 539 Ot sl jodus Jalus (go)lgo aS asoly lis o oren
P 81oy5) (5590 e gyl oozl e eig  Olie o STh55 By
20,5 (50  jSerS ST 4 Ms (slvaz g2 ;5 05 (o 035 9 09>
AY.Y)

s3eb 53 (el 00 ol sla (65l 5l (Sgie e Solem
Pl oS cde g a5 o)l gl 0, Sles 3 050 31 g 009—
5 Sobosr e atd Sl (e 5SS T 5 s (52 (5 )l
HMe S G005 (o0 5l ) (gemlicnSTy & uly 20 55
5ol Wge @l 51 (6 Blgre 4 o j9— 97 9 43S (y9 1 0B
JB 55 (oo (Sste oys 5rlom ade 30k Rl (nlple il o
2 et ek o)lpd g maoas Sudgin Guod (nl o 0Bb g e
Ca oS 5 g AlSlax & 90 & Saccharomyces cereviciae a,,
A 3 5 Soie ooy Sobom dde p HgrlinSTy 4 uly (o) 2
a i o azgz 0 65l (nladle 2 Ik 21T e 2 =50
28,5 58 aslllas 5550 (0525 e j5SenS S

I5 gy 99090
3590 Shss olse i siolosl Gl 0y (gantd 9 S g 0 gs

doddo

Sloss 55,0 czrge (7B e py—ons 41 5eb 0 (o To]

Lol 5 ot 3100 5 o o g Csiio 0 (golazil
s Aspergillus flavus oo ¢35 5l a_Lol> pgous o g5 o
Alwd gy 0 3B po—om 0403 o L il Aspergillus parasiticus
,.a.e”..:.la@.o.ﬂ@ﬁ%ﬂjlmomd&sﬁwéqq@rbl
S a5sS VAl i g 00 Lsl o 5 50 (AF) o oS8T 2§
s GY BY BY) aiis Jlom ol oo y0 4 oo aisbis Lyl
oas ools anseis  STygs dlge anl slaoaisS ooyl lgicas (GY
Qb o atwd (pl cuS 5 o 5 oo (Aflatoxin BY) AFBY 4 ol
23555 N (6 sl 395 o 0502 3 LS 5 (ol 9529 (1)
Jseb 3 o liE WIS g Il o le 6,y EsliaS 55, F s
5 b Jld et (sl 29 s 1 2l Loty 095 (0
) 9 sl (K58 Sla gy gaksds enS 9] B3 Ly
slaudss e QI slge jloslanul oy, (pl 3l G el oo 35 atie
S Slyo o5 5 e ks 50 523 s Coigiy Jord ez 5o
) J...:L)so L)"’)‘; oL o )| U" u_ad.> u...:oLY 9 Q*MSQJ){S] L_.) J.:9.~.:
calizes olgo (po 5l aS a ool HLas Yo e ¥ g Voo ) NN Lo Sl
A JOUE S Y S OVt JU | I~ B NS WERLIVE PV ST I PN DUV B
Sloplail (cond (139 9 She Brae (o )9 (9= w0 (silertion

<&

& ((2) 0
0O
(‘;JJLJJ"J},&) ﬂ /
75z



.}-3-1‘-& (S pold 4y 05 AF oyleds

S 5 5] 555 Aipad 5 Al gz alh s il ol S2alos]
oolazwl ‘fY‘ wg))‘ UJQLJWMLQ‘]:$A.>|‘5N6M:Y u_i:]».:l.:
53 53,5 598 ke Jae 5l oolarul b olSiulesl 1o fya5p s a0 ,5
ol ,)§ il az 0 BF 10 e 5 (g lwloz dBB0 VO Caedy jgo) e e e
A 0,3 ool ey B ol T sle a0 -V sleo 0 (495
G5 oS 5l 555al8 (g ko adde (0l 2 (6 pS eIl (sl
Code g shio (Slrdigal 93,0 (5ol loraS ol el (S 1Y
oolazl L 15V iolosl ol po plonil 5 o s (55l (328, 5 s a0
U‘f“ Q_A-OS an 6;79».».0‘5 Ml.‘).i 9 IBM g_i».ll.cy‘ BE*S) oo )|
52 5l 00lo/digas 50 .ol oy anlllas 5,90 ladises (ol BT S
0] Sy CS (golpiin

b5 10g Vo= 110 d0g )+ wigas (Sils o St (ilie + YIYF

S §/P= Aigas 5eS0lee = it ST e SRS~ Sl J S

ey (it JyUS b dunlie j3 09,5y (ol sla i (o Slbe

aslie 5 SAS (51581 o5 a5l ooliiul L b osls by g as y50]

Duncan) ;Sls ye03] ulal 5 ciolosl sloog )5 o o la . Silo
02) 2,5 all

u.n)bj.w.au‘ﬂéj)fwbjdlfbofodfm)‘&ab@b

el 0as ool lis S ojlends Jgaz 0 (Sete (e (5olew ade
)Jasjlé)lo‘rugng‘pb&u}'l)'\d_@b@m@d_?jsl_g
W35 e axrsx Gmle (S50, VY 52 Al i 53 (0L Ol
ngb-kngcﬁ.?lgo.A.&d%;\ﬁL;ud.?-?ngLwMuoﬁ?boa_&
oles mls a S jshailan (P</+0) 05— (0 ooalive (S 5D
S BT 4y 039)T 01 5l ooliiiol Lo o Liul8l L aias
Lgomé\i;\éjoa)fgp.]bMuoﬁpomq@o5;w;§ul
oo aale 3 (3oL 2 e S5 5l S 59 BT (g5l a0 o
9o uéL’> .3‘9,4 £ 90 )l oolaiw!l .cawl suls i L5>9.&C Ly
et 3958 T 4 M (sl Az g 50 (30l S B9t s (7L
NSVOWIPNR WIRLIVE I SR “SWIP Y-S I 0 UL Spp-JYN SYRR VL g )
6 oy Lol 4y dss vl Oj)jl)MLM o u_,ob u‘)...a uu_s‘)sl
Aoy 10 mtaw 56 LlP</00) 0o 5 00 S )3 gl
Sleslaiwl fman 05 ol a0 ) ma 1 s i S gt
Ol s a0 /Y g [0 mdaw g0 B 10 jese (Jolw ojlgo
Ll wus )5 (Sgte o)s Solem aele 2 30l 0si (e 50 )1 (e
P 0) 05 00,0 140 o 56 ) i do s /Y mlaw LG
o ol ooz 315 S o)y 55 3930 g2l 4 57 L
4ol 0093 s Cudgiin U 5l s ol S e 9e—pe po
Qg liee 2 S T 51 alS o jesee Jsles o)lns (5 5le
oolauwl oo B,k 51wl 009y Fge s Sodgin 5l ion (ol
wﬁblfww“fy)bjéjl_}élm 0y 4 ooujoéﬁ‘%,‘_;)ﬁ)“

oanis B = 8 pgens 565 0 08l vall (g0 x> 4o colawl
Jacu! ‘u.wS}:){ST 65l" (SO —= (S 6‘)-3 635 VALY ombji)o
P98 STy Sl @l areagll )8 e alesT ) Sl 0 p90 )3 e 4
oBiulesl 5| A parasiticus g AHaVUS g 3 s g 4gs e
2 50550 Dy ol 00938l 5l 050 D)0 4 g angd (—wliliz )8
olo g Do 4y Ao 0 YO Cygboy 10 5 01,5 il g4z 0 YO (sloo
ot OV 5SS a5 00g)] SIS ylyeds 4 S ol b ol (g )loa S5
5 s)S SiS )b ad; Ay Cuz Sl e e )3 Jee ol
40390l D)3 (3508 23l b S SN (5ol (talej] sLso o
Ol St salojl sloe i Coled 50 5 900,5 A el 2,0 gl
) B Ll 5o 5 Jlwl eltylesl ay (oS BT Glie 35T, 5
S5 55,5 (39 5l oaliial Ly s 0 gl 5l (S 5T 0
e (Thin-Layer Chromatogrophy) (TLC) ;L5 4y
3,51 PPDYO - 009l )3 (g9l ialej] (slae pum 10 S 5]
Lol due )0 YAIF oo 10 dg—2g0 S ST S 51 ()05
G S T doj0 VY (BY oS8T s j0 A B S 950081
Sloo i wulats gl ol o J S GY S 8T | oo 0 VI 5
lasleiing 5l Shs5 olpe plond SLS 5 dslne (sl 5 (ol
sslizl (NRC) 2555 (slodrgr e wlalinl o il Jglas
(V)5
VE byl pll dolas SlS b (B o S anllas oyl o
B 50, Y Sae aYr A uly dyga (1095 059,50 (g4 g2 aalad
o 002 b g Wal (6,13a5 (s pdysle S ol gal> e 9,0
o OLeSG (339 b az g aalaB YT+ (F59, Cadn (o )3 il 405
iy, el YY (6,98 (sauli py o g alinS 2595 0 Ve a4y Bolas
4 bazem aad (g )laSs Ol g e ol Bras 5 (SO0 el S
6lo Lo aiiS 1505 51,55 52 o axkad A g LY L olejlog 5 -
S T (gsl a0 —F el sl o -1 2 el ol
Sl 0 —F Lo Cigiin o yd /0 + (S BT (ol 0 u Y
+ oS M (g9l 0 —0 et Cedgiin Jo o ) + S ]
0y IV + S ST g5l 0 =5 pasee Jlos 01555 50+
Cgins Qo [0 + S gME] (g9l 0 =V 1 atre gk o500
+L}"'“‘S9">{3] Gl 0z —A L jedie ol 0)lg30 dus )0 [0 D + o
0> =% yats ol ojlgi0 as )0 /) + i Codgin an, ¢ /0
ok 01530 0oy +/+ B+ 30 Casgitis o yd |+ (peanS BT g5l
N e Codgis oy Y+ S BT (g9l o -V ¢ L atke
5395 V0 910 (i ;0 by g o pedee (b 020wy
& oz Sl ) 5 i 4y g gy 5 lane e
S g a3 lbaz g 5l So3 (sladiges Aigd mumdl  dolo)l (slmog,S
AR (ys )3 3,5 el (980 oy Solom dule (5 0ke - T3L
Lo azgz 09,50l (g )lam acle (g0l (0l i Lull 1 (ST3s,
Code il g5 I "CEVAC (5, S o b ousy STy 5l ool il
1y bt 4Ty _aselis] s, 4 (CEVAC? IBDL) L,
GrNs 4l Sshe e 6oler arle n I0ky S (65 ol
axly yo 5l jelate pl (gl aus )8 (S5, TY g VO YA LYY (s o

& (Q)O
0O
(S wisls e 5) ﬂ /

O




G A g Sy
S D0 ol oo jlesl il mls Jgao w4z b
03,8 (Fghe (i Silem dde p o0k S ialS w03
(o] s 45T im0 o lis alisee @l 5 (P )l
STl S eMal caijls SYL Cpnlis S o] 4y Cod jaubo
sabls b (soal g Jhgegn (ol pincms 0ls 1,8 250 e L

ot 4ele 35l 3 E8lS e ST 5 3 ) e
S o b odd 4385 sl az g2 a0 ek (el 0ol Jgde ()
o) yodie (Jolw o)lgmd oy /08 g s Cudginy ao 3+ /0
05l0 Ao ;0 /Y 5 e Cudsiin oy ¢ 10 (g9l 0 b g (Voo Lo
Ok i 55 sl Lo b anslie 15 (A o)Ll jles) yodee (Jokw

P+ 0) wiogs Jloye5 5 oYL

5598 355 Oleo 5 yacke Sy 0920 9 wistus Cerigtiy 1 o0liiusl 1) Jgux

S 2395 9T & Mo (oS (5L Az g2 53 gde g1 (ko dule

YVo£/£Y b VAOY/Y - dce \-fa/0- abe YEUVY \
VYAVIYY € AAEZZARNC a-VAave YFYIAY Y
YOV-/¥Y b \#YO/- - dee \--f/f- abe YEa/ay Y
Y-\VA--dc AATYERN< vegioy de YVY/f- ¥
\eAsIPY d \OYV/SY de \Yeq/¥-a YOFID. o
Y\VQ/eC YAVY/YY be VVVY/EY ab Y. IeY 4
YAYA/XY b Y-V - ba \YAS/f-a Ya. /vy 4
TYay/-- a YYAY/SY a \YYa/50 a \aNE A
Y\OF/e e C Vafo/y de AYY/AY be INEIAE q
YYFAXY b yYav/sy dee \ - OMAY abe AVY/AY )

(P B)uiily (o0 Hlo (Sro BB g1H10 i g S5 I 0 Wglite B9y b slac!

RO PRV-APRVINPR S PR S Cppee PRE- TSR
(P e B) sl Hlo (Sao o380 B o j0 OIS i

G 03 —F i g 00 +/B + (oS 3T (g9l 0y —F (S ST (53l AL 052 —Y ol B 0y — fired 57 g bl 21
S 01390 00 )0 /) + S gTMET (g9l 0 ju> —F . podio Johuw 031930 Doy ¢[00 + CyuunaS GIMBT (G5l 6 yur — B oy s Ceigiths a0 )3 Y + CyanaS 57T
+ g g S yd /B + yansS gTMET (9l 0 3z A . yadkn (ol 041990 o yd ¢+ + o3 It i g A0 33 ¢/ B + yunS GV (Gl 0 yuz —V . poio
A0 53 ) + s 95 MET (Ggler 6 jur Vo . y0tko (Johuw 051990 o )3 +[+ D + a9 o g A 30 V4 pueansS 95 MET (Gl 0 i — . ko gk 041990 o 43 o/

oo (Jokw 01928 duo 8 /) + i Cadgiy

<

8) & 0
0
(;-\JJL&Y}JAJ.},") ﬂ /
7 o7



.}-3-1‘-& (S pold 4y 05 AF oyleds

Ll S 0T L 0 30 VY 5 5o gy socmtliog ;S L s
e g4l 1035 £5 a5 e o 55 Cyaized (Y Vgles Lol
Syl sl 0gd oo ol pede (Jobo (g0l 51 a5 SLusSI
2 05298 oS T e D31 51 il o g el (5 5V (L]
cson] i (G05mg S uled (65T sl (el e (59,
IGA (l5me 5o Gl s cyglByy sloe yuz j0 oS 5 cpl g
5 s 5 oo 50l ez )5 s () V)l s Lowsdly 18G5
I a5 (o9 9ibe 5l (bgline o 59ile abessl il janmgy S
Jlasl ailpe 500 oz slachues S 5 Lap 565 51
@ logs 2L (S Jlasl gadavlgay el (31557 olSiws & bags 25T
Ssl> DY gams jloslaial (nlplo wilse jsiles ol b5t
Nlgi oo (oo (Jobo 505l adoz 5D 50ile (sl Shyoog S
s (9 1Bk dnhe 039, (1595L (slas L ge Al 5o
ok 505le20 b Loy a5 olaaid (6l (SIS (oal Gl o (o]
gl as 5093381 (VYY) o plis i ls calid jesee bg (6 ,2SL
0sS Sld Az sx 0> Ay yeste CuiS e (Quoyo /Y g o/) o0)
Ol¥ 0s7 (el STV - - - PP 58 - PPD (g5
P9 P (e Eg—eme o2 Olenily (am (339 58 IS (xe
POl i Sguge oy 50 |y JeslS g5 (g )ler Jilie o HT (50l
ok oyl Lt (S T Dl 5l (3L Wlgi oo e 5o
oole (pl lausgi joulo ol pas (50529 S 2 (uizrad g yedee
ol 50020 59581 ;51 50 0 e g (30l S dgage () )uils
Sz 2l 5l (U Wl so (S ST (g5l (slde ez 4y ;oo
Loyl 528lS giganl 0l i 5 3,165 ol 10 laey3eily Sl 2,88 oo
o)l bwgiar oS o (lanST Sl cdlad 2als i 6 sl
oatehe gl Jouz )3 99290 gl 4y a2 5 L V)bl jesie (Jolu
Qlgs o0 (5258 poens L3> ool goy0 oS 5 5l eolaiulaS 00 3 s
S5 0 4G ek Bl 0 55 Slge (l (slme eolitul ) 5 S
ok 0)l50 ao 0 /Y (5 ogdhay s Sedgin do yd /B (g9l 00
Ol 02 6,10 (Fre Rl s ;00 sl ooz b analie 55 jose
P 0) (S5 o)l Jloges) sl 00us 5 50l s

ol ailgs o L3l oole 90,0 (gol> 0 o ol oS ol
S oS M iz s alS 0 00le 93 (nl oS 5 0l (2l
035 SGS D, gol> olAE 0 10 39290 Al press A 00,
035, ;3 o Slso 5 35k b 6L el o el s S 2
Ol pole gl 5o az gl B aiSS ol s sl jlers b aalie o
Tolw ol 0 Load 4085 slo az 9> jo ljgen Sl aS ol
b (ruSTy il 50 Gosly CalsS pate 5 035 Chond (S T
Llys jo o5 (slas,jo bl il )0 5989 b aled (oo ol cnalols 5 50
odalive la a9 ;0 Lasedie (SeialS g (b 2o 592 D9 O
ooliil a5 25 Az o co ol anlllas gl ulul 5 05
50 oy [0 laRe 4y o Codgils g dmoyd /) Gl 4y s ek
S35l 0,z SIS 1alS )0 Wl (oo (oS 5 D90 4 092 00
50,5 &8y fgo Jygen (srorl s 2 (LS ) 005 S5 )3
P</-0)

Jlgess (ol s Bn & ol (PIiles (o0 Jlos! (oo
Olidze (Jy sl ouis pasite JalS 5 by oS 53T (gl
=S SleS 5 e (ol wlesged sleiiny ol sl ) plapenslSe
M)z oo JoSid |y Jlsegn cesl plaaen ol sjz a5 o
5 sl A Glaosl ey i | Conilon (galimsgdy (S I
olaslos o S 5 b OemslinnS s DNA a5 il joopas]
D550 g 59,55 405 b o P g Joke Sy i Jee
Sl Pt lagioly jiinw 13 (wgamn b ()50 9 e Jodos b
L35S Lo (3ol )3 16 o by oS 5T paiman (V)AL oo
stlwg I o SlopaslS )l (B yne Joe 45 295 o0 Sl
o s ol oo 5 utsi a5 B slacsin 4 Lajlés S
Ol prede by ralS ol wdgs 5 3k cnl 5l g oo DL
st oo sadshd a8l ol S 5l o b LS 5301
Jol 52les o551 0l 0 B (glacnssiid aS cnl Jdods ¢ ugans 26
i arg LYY )awes ol ], (poly adey auiles o wdiS oo
aS > Cenloogs lo e loy dS Ly ol e oS Jol>
o Sloslitul (50,55 Jobo e ol 055 e a5 (SR
TR R COMRSUEINUUM S L N SUPRPRLNON. %) V1T OO |
(Vaisl oo (Dose-Dependent) ;s 4 auoly (o 535S 55518
b Coayl Ghals g JoSo alse Codlad (1alS s (S 95201
095 Sldaz sz hxd grly o Solgd 50 g oad (Joku salauly
AV Jless 5o 3ol 28 g L (TV)00,5 (oo 58 gemlimnSTs &
b P<-/-0) oo)fLs,o)lS..i‘j ool adey Wy, U.M.Sy)ls—l g9
S T /0 PP (g5l (g0 e 51 45 j0ls E 0 (590 (i
ol 5 5 lor acle p g—mlinnSTy plonil 5l oy 99y 00l ool il
b anslin )0 (g)lom cnl ade n (530h 2 (lime )0 (gl sine 2alS
ol g mels (6,50 adllas o .(VF)ass § cnslin wals 0,5

65L> Lgo).o)l 0 4)&:.: LgLﬁd.}s} o ‘) 5)91.@[? Lg)L.o.u A.A.l.cf
(D)l 00305 (5,135 emnS T Y+ - pPb
3leolaiwl el oads ools s gl Jeaz ;0 a5 ;5 lailen
3 $98E o Solem aele (Ol S5 Sgne s e Sl
g el o..\ﬁ.))f w.«fy)bT Gl 0> Lo 4,055 glo a> o>
Ol &89 (nlpls 5 oS 9T ol By (2alS 525k 5l oy
23,5 o (soosl i a5l 6 S ela s (0165 oL s
0343 s Casigin 33T ela JIGol, b pnS T Lgs,S L peicns
@4z gi L (0205 oo ranS T Ll alS s 525l (3l 5
30 Ao, 10 Jlade 4y eyt Sodgin leslaiul pols asdllas mol
(053 oo oolaiwl oo prad 10 55 (6005 Lyl s a4 S) o
yodle el odgs Jge ol 5 iali8l o ws o ) mhaus 5l g
oy O By 5l xS ol S 4 ey 4 /0 1 YL olaw
oo Jolsolass sloslatul mraw codsin ailos .ol (oo el
adsi Gliee 50 )l Lo [l58l s doyo /Y mda 0 05y
032 boad 4385 o axg2 ;0 (Sede i S)lom ade p 53k
0o plogl Slidizs olwl p (P<e/+ 0)a30,5 S 9] g9l (sl

& (Q)O
0O
(oS wislas i 5) ﬂ /

o




3500
3000
. 2500
51 STRUN
L
Y 2000 LAN
:’}) WA
7 1500 m e
) N ¥Y
1000
500
0.0

43w (FbsS gl Az g 50 (oo (o )sr rlom dule (0l gl (e 1t s (Jolw o)1 9 mr i Cudgidy jl ool F1: iy 0 )ladt yl3ges
(5383 FY 1Y) (025 ot 395mnS ST

7 EXSVETOR PR Y. SPURUWIORICITRWINE PRI SRR 201 LI BT ENUE I TR 25 SO o) BP A FERVATFYUCE SN IRV RSeS|
o (Jokaw 01930 duo 33 +[+ ) + vy daws Cagis Ao 33 +,0 + yansS 9TMBT (Gl 0 jux —V . yocko (Jods 01930 S0 yd o) g0/ +B + puansS 9T

Q0 y3 [0 + 3 s Cani g Ao 33 ) + S BT (G9lo 03z — % . pako (Johuw 01990 Ao yd o) + o3 s Cani gy Aoy ¢/ B + cyuanS ST G9le 0y —A

oo Jokuw 051920 duoyS +/) + i Caigiy M)Q\ersﬁﬁéi 9l o -V ezo (Jokw oylg

6- Boulton, S. L, J. W. Dick and B. L. Hughes, (1981) Effects of
dietary aflatoxin and ammonia-inactivated aflatoxin on Newcastle
disease antibody titers in layer-breeders. Avian Dis, 26: 1-6.

7- Bridane, Y. O., Cole, R., Basmacioglu, H. and Oguz, H.
(2004) Effect of estrefied glucomannan on aflatoxicosis: 2) Serum
biochemical-hematological and bone parameters. Worlds Poultry
Congress. Turkey, Estanbul. 2004.

8- Campbell, M.L., J.A. Doerr, J.D. May, and W.E. Huff,
(1981) Immunity in young broiler chickens during simultaneous
aflatoxicosis and ochratoxicosis. Poultry Sci, 60: 1633.

9- Davis, N.D. and Deiner, U.L. (1983) Some characteristics
of toxigenic and nontoxigenic isolate of Aspergillus flavus and
Aspergillus parasiticus. Southern Coop Series Bull.Craftmaster,
Opelika, Ala, 279-285.

10- Devegowda, G., Aravind, B.I.R, Rajendra, K., Morton, M.G.,
Baburathna, K. & Sudarshan, C. (1994) 4 biological approach
to counteract aflatoxicosis in broiler chickens and ducklings
by the use of Saccharomyces cerevisiae cultures added to feed.
Biotechnology in the feed industry. In T.P. Lydons & K.A.

oolaiwl 050 2olo
1- Araba, M. and R.D. Wyatt, (1991) Effects of sodium bentonite,
hydrated sodium calcium aluminosilicate (Novasil), and Ethacal
on aflatoxicosis in broiler chickens. Poultry Sci, 70:6.
2- Aravind, K. L., Patil, V.S., Devegowda, G., Umakantha, B.
and Ganpule, S. P. (2003) Efficacy of esterified glucomannan
to counteract mycotoxicosis in naturally contaminated feed
on performance and serum biochemical and hematological
parameters in broilers. Journal of Poultry Science, 82:571-576.
3- Association of Official Analytical Chemists (AOAC). (1995)
Official Methods of Analysis. 6th ed. Association of Official
Analytical Chemists. Washington, DC.
4- Azzam, A.H. and M. A. Gabal, (1997) Interaction of aflatoxin
in the feed and immunization against selected infectious diseases.
1. Infectious bursal disease. Avian Pathol, 26: 317-325.
5- Bailey, R.H., Kubena, L.F., Harvey, R.B., Buckley, S.A. and
Rottinghaus, G.E. (1998) Efficacy of Various Inorganic Sorbents
to Reduce the Toxicity of Aflatoxin and T-2 Toxin in broiler.
Poultry Science, 77:1623-1630.

@

8) & 0
0
(‘;.GJ'L“JJ-’J},',) ﬂ /
7 o7



-“S.&},nb 4 i AF o ylols

and combined mycotoxicosis (aflatoxin, ochratoxin and T-2
toxin). British Poultry Science, 41:640-650.

18- Romer, T.R. (1975) Screening method for the detection of
aflatoxins in mixed feed and other agricultural commodities
with subsequent confirmation and quantitative measurement of
aflatoxins in positive samples. Journal Association of Official
Analytical Chemists, 58:500-506.

19- SAS Institute, SAS User’s Guide: Statistics. Version 6
Edition. SAS Institute Inc., Cary, NC. 1985

20- Savage, T.F., P.F. Cotter and E.I. Zakrzewska, (1996) The
effect of feeding mannanoligosaccharide on immunoglobulins,
plasma IgG and bile IgA of Worldstat MW male turkeys. Poultry
Sci, 75 (1): 143.

21- Stanley, V. G., R. Ojo, S. Woldensenbet, D. H. Hutchinson
and L. F. Kubena. (1993) The use of Saccharomyces cerevisiae
to suppress the effects of aflatoxicosis in broiler chicks. Poultry
Sci, 72:1867-1872.

22- Stewart, R.G., J.K. Skeeles, R.D. Wyatt, J. Brown, R.K. Page,
I.D. Russel and P.D. Lukert, (1985) The effect of aflatoxin on
complement activity in broiler chickens. Poultry Sci. 64:616-
619.

23- Surai, P.F. and M. Mezes, (2005) Mycotoxins and Immunity:
Theoretical Consideraton and Practical Applications. Praxis
Veterinaria 53:71-88.

24- Thaxton, J.P., H.T. Tung and P.B. Hamilton, (1974)
Immunosuppression in chickens by aflatoxin. Poultry Sci,
35:721-725.

Jacques (Eds) Proceedings of Alltech’s 10th Annual symposium
Loughborough: Nottingham University Press, 235-245.

11- Devegowda, G., B.I.R., Aravind, and M.G., Morton, (1996)
Saccharomyces cerevisiae and mannanoligosaccharides to
counteract aflatoxicosis in broilers. Proceedings of the Australian
Poultry Science Symposium, Sydney, Australia. 8:103-106.

12- Eshdat, Y., I. Ofek, Y. Yehuidit-Gan, Y. Yashouv-Gan, N.
Sharon and D. Mirelmann, (1978) Isolation of a mannose-specific
lectin from E. coli and its role in the adherence of the bacteria to
epithelial cells. Biochem Biophys Res Com, 85: 1551-1559.

13- Huwig, A., Freimund,S., Kappeli, O. and Dutler, H. (2001)
Moycotoxin detoxification of animal feed by different adsorbents.
Toxicology Letterse, 122: 179-188.

14- Ibrahim I. K., A. M., Shareef and K. M. T. Al-Joubory, (2000)
Ameliorative effects of sodium bentonite on phagocytosis and
Newcastle disease antibody formation in broiler chickens during
aflatoxicosis. Res Vet Sci, 69: 119-122.

15-Kececi, T., H. Oguz, V. Kurtoglu and O. Demet, (1998) Effects
of polyvynylpoly-pyrrolidone, synthetic zeolite and bentonite
on serum biochemical and haematological characters of broiler
chickens during aflatoxicosis. Brit Poultry Sci, 39:452—458.

16- National Research Council. Nutrient Requirements of Poultry.
9th rev ed. National Academy Press. Washington, DC. 1994.
17-Raju, M. V. and Devegowda, G. (2000) Influence of Esterified-
Glucomannan on performance and organ morphology, serum

biochemistry and haematology in broiler exposed to individual

& &O
0O
(oS wislas i 5) ﬂ /
75z

@




