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SUMMARY

he main objectives of this work were to investigate; 1- the response of a
local Egyptian chicken strain (Inshas) to aflatoxicosis (AF), 2- the
effectiveness of using three anti-aflatoxic agents with different mode of
actions. The three agents which given continuously for 25 wks( 4-28
wks) are a) Hydrated sodium caicium aluminosilicate (HSCAS)as an adsorbent
which demonstrated a high affinity for aflatoxins, b) Mannan oligosaccharide (Bio-
Moso) as a biological derivative, c) Radish extract (RE) as an antioxidant agent rich
in peroxidase enzyme. A total number of eight hundred and ten unsexed Inshas day
old chicks were divided into nine experimental groups of 90 chicks each (three
replicates/each group) being: control and 8 dietary treatments as follows: (T1) Basal
diet + AF(1.0mg total AF/kg diet), (T2) Basal diet + AF + Bio-mos (1.0g/kg diet),
(T3) Basal diet + AF + RE(10g/kg diet), (T4) Basal diet +AF + HSCAS (0.5%),
(T5) Basal diet + AF + Bio-mos + RE, (T6) Basal diet + AF + Bio-mos + HSCAS,
(T7) Basal diet +AF+RE + HSCAS, ( T8) Basal diet + AF + Bio-mos + RE +
HSCAS and (T9) Basal diet (control).
Characteristics investigated included: Live body weight, feed consumption and
efficiency of feed utilization: relative weight of internal organs (bursa of Fabricius,
the thymus gland, spleen, liver), residual AF in the liver, muscies and eggs; immune
respectivelyonse against NBVD
Results obtained could be summarized as follow:;
1. Al traits studied were adversely affected by AF treatment.
2. The three anti-AF agents studied showed significant beneficial effects in
ameliorating the adverse effects resulting from AF administration.
3. In most cases, the best protective effects were obtained with MOS and its
combinations followed by HSCAS.
4. Radish extract (RE) seemed to be less effective than the other two agents,
5. In many cases, RE antagonized the action of MOS or HSCAS.
6. In conclusion, using anti-AF agents (MOS, HSCS or their combination) have
beneficial effects in ameliorating the adverse effects resulting from AF
administration.
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INTRODUCTION

Mycotoxins are highly toxic secondary products of the metabolism of some fungi
mainly belonging to Aspergilus, penicillium, and Fusarium spp. Toxic syndromes caused
by mycotoxin ingestion by humans and animals are indicated as mycotoxicosis.(Galvano ez
al., 2001).

No doubt exists concerning the negative economic impact of mycotoxins. However,
the main toxic effects are carcinogenicity, genotoxicity, teratogenicity, nephrotoxicity,
hepatoxicity, reproductive disorders, and immunosuppression. Charmely et a/. (1995) and
Garcia er al. (1997) evidenced that economic losses occur at all levels of food and feed
production, including crop and animal production, processing, and distribution. Even
during favorable climatic periods, millions of dollars are lost as a consequence of crop
contamination. For all these reasons, prevention, decontamination, and detoxification of
mycotoxins have been considered issues of great importance.

A variety of physical, chemical and biological approaches to counteract the aflatoxin
problem have been reported by (Ramos and Hernandez., 1991).

Many specialists are of the opinion that the best approach for decontamination should
be degradation by biological matters giving a possibility for removal of aflatoxin (AF)
under mild condition, without using harmful chemicals and without significant losses in
nutritive value and palatability of detoxified feed and feedstuffs (Bata and Lasztity, 1999).

Among the natural oxidizing agents, plant peroxidases such as lignin peroxidase from
white rot fungi, Phanerochaete chrysosporium, has been reported to oxidise a wide range
of toxins, including polycyclic aromatics and polychlorinated phenols (Georgiou, 1987).

Recent studies made with Saccharomyces cerevisiae (SCE) also showed significant
improvements on food consumption, body-weight gain and feed conversion ratio in
aflatoxicosis cases in quail chicks (Yildirim and Parlat, 2003). The beneficial effects of
SCE have been later attributed to mannan oligosaccharide (MOS) derived from cells wall
of SCE. MOS also showed considerably high binding ability (80 to 97%) with AF
(Mahesh and Devegowda, 1996) and it has been preferred for detoxification of AF in
poultry species.

Studies have never stopped to evaluate the efficacy of the available detoxification
methods and to develop recent innovations in this field to reduce the bioavailability of
mycotoxins to poultry and farm animals.

This research was designed to investigate the response of a local Egyptian chicken
strain (Inshas) to aflatoxicosis and the effectiveness of using three anti-aflatoxic agents in
AF-contaminated diets either singly or in combination. The three agents investigated are
hydrated sodium calcium aluminosilicate (HSAS), Mannan oligosaccharide (Bio-Mos®)
and Radish extract (RE).

MATERIALS AND METHODS

The current study was carried out at the Poultry Research Station and the laboratories
belonging to the Animal and Poultry Research Institute, Agricultural Research Center,
Ministry of Agriculture during the period from 1st of June to the last of November 2005.

A total number of 810 unsexed vaccinated Inshas day-old-chicks were weighed. wing
banded and randomly divided into nine experimental groups of 90 chicks each (three
replicates / each group). The chicks were housed in floor pens with an evenly decreasing
day length from 24 hours in the first week to 11 hours at growing period (13-20wk) then
17 hours at laying period (21-28wk). The composition of experimental diets offered to

380



Egyptian J. Nutrition and Feeds (2008)

chicks at starter (4-12 wk), grower (13-20 wk) and layer ( 21-28 wk)are listed in Table(1).
The birds were placed in a room maintained at a constant temperature of 28+3 °C and a
relative humidity of 70+3% .Food and water were always available ad libtum. Body
. weight, body weight gain and average feed consumption were determined individually to
the nearest gram at four weeks intervals up to the 28™ week of age, also feed conversion
was determined. At 6" wk of age internal organs (spleen, bursa of Fabricious and thymus
gland) were collected carefully, weighed and calculated as a percentage of body weight.
Liver, meat and egg samples were analyzed for aflatoxin content methods according to
Association of Official Analytical Chemists (A.O.A.C, 2000) methods. The results
obtained were statistically analyzed using the general linear model procedure of the SPSS
programme (SPSS ,1988). Comparison among treatment was mode using Duncan's
Multiple Range Test (Duncan, 1955). Statements of statistical significance are based on
(P<0.05).

Protection percentage:

For any parameter studied, to compare the anti-aflatoxic effects achieved by the
different agents studied, a protection percentage was calculated as follows;

X-Y
Protection percentage = ———— x 100
Y
where, X = change of AF — group ( T1) from control (T9),
and Y = change of any other group ( T2,.....T8) from control.
Experimental design:
The experimental design consisted of nine dietary treatments as follows:

Treatment Type of treatment
T1 Basal diet + AF (1.0mg total AF/kg diet)
T2 Basal diet + AF + Bio-mos (1.0g/kg diet)
T3 Basal diet + AF + RE(10g/kg diet )
T4 Basal diet + AF + HSCAS(0.5%)
TS Basal diet + AF+ Bio-mos + RE
T6 Basal diet + AF + Bio-mos +HSCAS
T7 Basal diet + AF + RE + HSCAS
T8 Basal diet + AF + Bio-mos + RE + HSCAS
Control Basal diet ( control )

AF (aflatoxin); Bio-mos (mannan oligosaccharide); RE (radish extract); HSCAS (hydrated sodium
calcium aluminosilicate). The chicks were maintained on these treatments from 4 weeks to 28 week
of age.

Available culture of Aspergillus parasiticus NRRL 2999 (Poultry Science Dept.
Maryland Univ., USA) was used for the production of aflatoxin on rice by the method of
Shotwell et al. (1966) and as modified by West er al. (1973).

The MOS preparation used in these studies was the commercial product Bio-Mos ®
produced by Alltech, Nichola Siville. Kentucky, USA. It was supplied at the rate of
1.0g’kg of feed equivalent and mixed. The product contains yeast cell wall fragments
derived from Saccharomyces cerevisiae. The cell wall fragments are obtained by
centrifugation from a yeast culture. The pellet containing the yeast cell wall fragments is
then washed and spray dried.

Radish extract (RE) was prepared by cutting the root of radish into chips and then
processed in a blender, Braun multipress MP32, Germany. The juice was collected in glass

381



Sayed et al.

cups and then mixed with the experimental diet at the rate of 10g/kg diet.

HSCAS is a commercial product of the Integrated World Enterprises Co. USA was
used. The chemical composition of HSCAS was detailed (analyzed by manufacturer) as
follows: Silcon oxide (64.7%), Aluminum oxide (15.5%), Oxides of Iron, Magnesium,
Calcium, Sodium, Potassium (8.89%) and moisture (10.9%). HSCAS was white crystals,
fine powder and usually added to the diet (0.3 to 0.5%) as recommended by the
manufacturer. In this study, HSCAS was added at the rate of 0.5 %.

RESULTS AND DISCUSSION

Body weight:

Data presented in Table (2) shows the effect of the different dietary treatments on live
body weight (LBWT).

-Birds fed the AF-supplemented diet showed dramatically (P< 0.001) supfressed
LBW and BWG since the first month of treatment onwards. At the end of the 16 ™ wk of
treatment, average live body weight change of AF-treated birds hardly reached (45.2 %) of
the control group.

Generally, it could be seen that the three AF-detoxifying agents applied and their
combinations significantly ameliorated the deleterious effect of AF on LBWT. However,
the three agents significantly varied (P< 0.001) regarding to their protective efficacy. MOS
preparation has the greatest detoxifying capability compared to the other agents and
causing more than (95%) protection recorded at the end of the treatment period. In this
respectivelyect , the protection percentage due to HSCAS inclusion was about (72.2 %)
followed by that for RE (65.7 %).

On the other hand, adding MOS preparation in combination with HSCAS or using the
three agents together impaired the beneficial effect of MOS preparation alone. When MOS
was added together with RE to the aflatoxicated diet no ultra-beneficial effect could be
obtained as compared to adding MOS. Similar results have been reported by many other
researchers (Verma et al., 2004; Hassan, 2005 and Qota et al., 2005).

Mechanisms suggested for the deleterious effect of AFB1 on body weight include
inhibition of ribonucleic acid (dRNA) and deoxyribonucleic acid (DNA) synthesis (Rogers
and Newberne, 1967), as well as decreased RNA polymerase activity (Gelboin et al,
1966). Consequences of partial inhibition of RNA and DNA synthesis involve reduced
protein synthesis, which would depress growth. '

Feed conversion:

Results in Table (3) indicated that birds fed AF-treated diets recorded the worst feed
conversion while, birds fed AF-treated diets and supplemented with AF-detoxifying agents
( MOS,RE or MOS+RE) recorded the best feed conversion compared with the other
treatments and equal feed conversion to the control group. This may be due to the decrease
of the amount of feed consumption and body weight gain

Relative weight of internal organs:

Lymphoid organs:

Bursa of Fabricius (BF): Results in Table (4) proved that after 2 wks of feeding
the birds AF- contaminated diet, the relative weight was significantly reduced to reach
about 33% of its value in control group. Adding MOS to AF- contaminated diet was found
to help in overcoming this negative effect of AF. The relative weight of the bursa in birds
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treated with AF + MOS was insignificantly different from the control group. In this
respectively, the addition of RE or HSCAS to AF-contaminated diet resulted in relative
improvement and the BF weight came in the middle between the values obtained in AF-
and control groups, but did not significantly differ from any of them. In case of AF+ RE
groups the relative weight of bursa was about 66% of control and nearly double that of AF-
group records. Correspectivelyonding values for HSCAS groups were 60% and 180%
respectively. The best results were obtained with AF+ MOS+ RE group which reached
370% of AF-group and 123% of control, meanwhile the least effective combination was
AF+RE+HSCAS being about 190% of AF- group and 63% of control records. The
addition of MOS+RE+HSCAS to AF-contaminated diet gave the same effect obtained
when MOS was added alone.

The thymus: Results in Table (4) showed that feeding birds AF- contaminated diet
lead to a significant atrophy of these glands throughout the whole experiment. The relative
weight of the glands in AF-treated birds was only about 32-94.2% of that for control. The
three anti-aflatoxin agents applied caused variable levels of protection against the toxin.
After 2 wks of treatment the highest protection rate was obtained with (AF + MOS) and
(AF + MOS + RE +HSCAS) groups (= 94.2) followed by (AF + MOS + HSCAC) and (AF
+ MOS + RE) consequently (= 88.4% and 78.2%, respectively) and the least values were
seen in groups received the AF- contaminated diet provided with RE and/or HSCAS.

The spleen: Results in Table (4) after 2 wks of consuming the AF-contaminated diet
the relative weight of the spleen reached about double the normal value of control birds.
All the additives studied completely or partially ameliorated this negative effect of AF on
the spleen and the protection percentage values ranged between 122% (AF + HSCAS
group) and 67% (AF + RE group), but in general the best results were observed in groups
given MOS alone or together with the other two agents being 96.3% , 111%, 100% and
111% for (AF + MOS), (AF + MOS + RE), (AF + MOS + HSCAS) and (AF + MOS + RE
+ HSCAS), respectively.

Dietary AF was found to cause a significant atrophy of bursa of Fabricius and thymus
glands. Meanwhile, it resulted in enlargement of the spleen. The atrophy of bursa of
Fabricius has also been reported by (Azzam and Gabal, 1997 and Peroz and Rivera, 2003).
Reduced thymus relative weight was previously observed by Raju er a/. (2005) and Qota et
al. (2005). It has been postulated that the loss of weight and regression of bursa of
Fabricius and the thymus could be the result of loss of lymphoid tissue and infolding of
epithelium, and in the thymus there is a loss of cortex (Riddell, 1987). Spleenomegaley
due to dietary AF has been mentioned by Kubena ef al. (1998).

The gross enlargement of the spleen may indicate the incidence of destruction of
lymphocytes followed by edema within and around follicles and in some cases by
associated hemorrhage. In addition, an increase in germinal centers and pyroninophilic
cells in the spleen is observed (Riddell, 1987).

The Liver: Like the response observed with the spleen, dietary AF caused significant
hepatomegaly throughout the experiment where the relative weight of the liver in birds fed
AF-contaminated diet reached 140.7% (after 2wk) of control values Table (6). The
beneficial effects of the 3 agents studied to overcome the negative effects of AF were clear
since the first weeks of the experiment. After two weeks of treatment, the protection
percentage ranged between 64.5% and 90.9% with no significant differences among the

three agents or their combinations.
Results obtained herein confirm those reported by Verma er al (2004) who

concluded that AFBI caused increased liver relative weight.
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The increase in the relative weight of livers induced by AF has been attributed to the
increase in accumulation of liver fat contents as a result of interference of aflatoxin with
lipid metabolism (Qota, 2003), which produces the characteristic, enlarged, friable, fatty
livers associated with aflatoxicosis in broiler (Ibrahim et al., 1998).

Residual AF in the liver, muscles and eggs:

Samples analyzed at the end of the experiment for residual AF showed that AF was
mostly accumulated in the liver and eggs, while muscles gave negative results, nearly free
from AF Table (5). There are great variation in the results of previous workers regarding to
the values of residual AF in the different body tissues of birds (Abusree et al, 1999;
Arulmozhi et al., 2002; Oliveira et al., 2003).

These highly inconsistent findings could be probably due to (a) naturally
contaminated feeds or to diets containing different aflatoxin varieties, with different levels
of toxicity; (b) the different techniques applied to detect the residual AFB1 and /or its
metabolites as well as (c) species of birds investigated.

Both MOS (T2) and HSCAS (T4) caused 100% protection against accumulation of
AF detected in TI1. The least protection values were those caused by RE alone (T3) or
combined with HSCAS (T7) in case of liver being 29.1% and 31.4% respectively.

In egg samples, protection was 100% except for T3, T5 and T7 being 28.6%.
64.3% and 66.1% respectively.

Immune response:

Results concerning immune response of birds against Lasota as influenced by the
different dietary treatments are given in Table (6).

It is clearly evident that AF significantly impaired the natural immunity of birds
against viral invasions. Average antibody titer records in AF-treated groups (T1) was
always significantly less than those for control groups reaching about 30-37% of it.

All additives investigated (except T7) overcame this negative effect of AF and lead to
a protection percentage ranging between 57% and 75% (primary) and about 72% - 87%
(secondary) with MOS groups (T2, T5, T6, T8). The lowest protection percentage was that
for RE + HSCAS (T7) and RE (T3) groups giving only 25% and 50% (primary) and 28.3%
and 43.5% ( secondary) protection, respectively.

The immunosuppressive effect of aflatoxin has been related to its direct inhibition of
protein synthesis, including those with specific functions such as immunoglobulins 1gG,
IgA, inhibition of migration of macrophages, interference with the hemolytic activity of
complement, reduction in the number of lymphocytes through its toxic effect on the bursa
of Fabricius and impairment of cytokines formation by lymphocytes (Campbell et al,
1983; Azzam and Gabal, 1998).

In conclusion, using anti-AF agents (MOS, HSCS or their combination) in poultry
diets have beneficial effects in ameliorating the adverse effects resulting form AF
administration.
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Table (1): Composition and calculated analysis of experimental diets.

. Starter Grower Laying
Ingredients,% 412wk 1320wk 21-28 wk
Yellow com 62.3 63.7 63.00
Soybean meal (44%) 32.1 17.6 27.1
Wheat bran - 15.1 -
Dicalcium phosphate 1.9 1.0 1.8
Limestone 1.8 0.74 6.7
Premix* 0.3 0.3 0.3
NaCl 0.3 0.3 0.3
DL-Methionine 0.1 0.07 0.14
Sand 1.2 1.19 0.66

Total 100 100 100

Calculated analysis**

Crude protein, % 19.66 15.76 17.52
ME (kcal’kg) 2806.56 2725.30 2718.51
Calcium, % 1.20 0.88 3.02
Available phosphorus, % 0.45 0.40 0.40
Methionine ,% 0.44 0.34 0.44
Lysine,% 1.09 076 0.95
CF,% 3.71 434 3.36

*Vitamin and mineral premix was added as 3 kg/ton of diet and supply 1 kg of diet with: Vitamin A
12000 1U;Vit. D 2200 1U; Vit.E 10 mg; Vit k3 2mg; Vit Bl Img; Vit B2 5Smg; Vit B6 1.5 mg Vit B12 10
Mcg; Nicotinic acid 30 mg; Folic acid 1 mg; Pantothenic acid 10 mg; Biotin 50 Mcg; Choline chloride
500 mg; Copper 10 mg; Iron 30 mg; Manganese 60 mg; Zinc50 mg; lodine 1mg; Selenium 0.1mg and
Cobalt 0.1mg.

**Calculated according to NRC (1994).
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Table (2): Effect of mannanoligosaccharide (MOS), radish extract (RE) and hydrated sodium calcium aluminosilicat (HACAS)
and their Combinations on live body weight (g) of birds fed diet containing 1 mg total aflatoxin (AF)/ kg diet.

Average body weight (g) ‘ Change

8 w from Protection %

Treatment nitial BWT  dwhsof ~ BWsof 12 wks of 16Wksof  control 16 16 s of
(4wks of treatment (12wks of treatment treatment wks of treatment
age) (8wks of age) age) (16wks of age) (20wks of age)  Treatment

T1 (AF) 167.6£6.09  370.7£7.19°  662.4+16.23° 896.2432.37° 997.2422.41F 452 0
T2 (AF+MOS) 169.245.92  489.2+13.58*  877.0+20.26°  1460.6+28.75*®  1780.0+71.9148 219 95.15
T3 (AF+RE) 164.245.09  429.2414.86°  752.7+17.67° 1189.24¢53.13¢  1537.7458.73° -15.5 65.70
T4 (AF+HSCAS) 164.945.19  435.1£14.26°  773.8+33.44C 1190.0+73.96° 1591.4£75.57° -12.56 72.23
TS (AF+MOS+RE) 165.843.92  485.2+14.55  860.6+23.75®  1367.6£35.91"P l667.5i‘_6l.44“‘ -8.37 81.46
Té A B AB BC
(AF+MOS+HSCAS) 164.745.91  476.2+14.49*  870.4+18.59 1380.0+46 .42 1603.3462.06 119 73.67
T7 (AF+RE+HSCAS) 168.743.99  413.647.40°  741.3+2.69° 1102.1+24.18¢ 1394.0+64.62° 234 4822
“ A B B BC
(AF+MOS+RE+HSCA 16551637  4857£12.52%  871.7:24.14 1342.74£37.48 1620.0+43 48 -10.98 72.69
Control 164.146.04  513.5:9.87%  933.0+16.24*  1493.3+42.48" 1820.0+58.80* 0 100

A.B,..: Means in the sume column followed by different letters are significantly different at P<0.05.
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Table (3): Effect of mannanoligosaccharide (MOS), radish extract (RE) and hydrated sodium calcium aluminosilicat
(HACAS) and their combinations on feed conversion at different ages of birds fed diet containing 1 mg

total aflatoxin (AF) /kg diet.

Feed conversion ( g. feed/ g. gain)

Treatment 4 -Owks age 4 -Owks age 4 -Owks age 4 -Owks age of Total feed C:.: a:)l:nge Protection
of 4 wks of  of 8 wks of of 12wks of 16wks of conversion control % %
treatment treatment treatment treatment *
Tl (AF) 4.610.15%  4.41031* 7.611.30% 7.0£0.46 4.5+0.22* -40.6 0
T2 (AF+MOS) 3.740.15° 3.340.17° 2.840.18° 8.8+1.70 2.9+0.13¢ 93 120
T3 (AF+RE) 3.610.17° 4.440.50* 4.310.58° 6.411.02 3.140.218¢ 3.1 106.6
T4 (AF+HSCAS) 433031°% 39403178 3.840.29" 6.540.89 3.240.185€ ] 100
TS (AF+MOS+RE) 3.640.19€ 3.410.158 2.940.15% 6.411.00 3.04£0.12°€ 6.2 113.4
T6 (AF+MOS+HSCAS) 3.940.29%  3.440.17° 3.240.27° 9.5+1.66 3.310.188¢ 3.1 93.4
T7? (AF+RE+HSCAS) +0 16A8C 1740 10%B 4340288 7.9+1 48 317+0 178 -15.6 66.7
T8 (AF+MOS+RE+HSCAS)  3.740.12°  3.840.31%8 3.210.16° 8.610.87 3.310.09°%¢ 3.1 934
Control 3.640.14° 3.540.19® 3.240.22° 6.4£0.29 3.240.15%¢ 0 100

A,B,... Means in the same column followed by different letters are significantly different at P<0.05.
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Table (4): Relative weight (mean + S.E) of liver, spleen, thymus and bursa of Fabricius) as influenced by dietary AF and the

treatment with each of Bio-mos, RE, HSCAS

and their combinations.

At the age of 6 wk after (2 wk of treatment)

Treatment Liver Spleen Thymus Bursa
T1 (AF) 3.840.15% 0.55+0.244 0.22+0.05° 0.10+0.05¢
T2 (AF+MOS) 3.010.198 0.29+0.055 0.6540.22, 0.2740.1478
T3 (AF+RE) 3.0£0.42°8 0.370.14° 0.40+0.12° 0.20+0.075%¢
T4 (AF+HSCAS) 2.9+0.20° 0.22+0.148 0.44+0.20%¢ 0.18+0.13%¢
TS (AF+MOS+RE) 2.7740.23" 0.25+0.06° 0.54+0.1148¢ 0.3740.53*
T6 (AF+MOS+HSCAS) 2.8+0.31° 0.3420.118 0.61+0.18"® 0.2740.1448
T7 (AF+RE+HSCAS) 3.1+0.45° 0.28+0.14° 0.4140.245%¢P 0.19+0.05%¢
T8 2.8+0.478 0.2510.14" 0.65+0.15* 0.2740.17%8
(AF+MOS+RE+HSCAS)

Control 2.7+0.38® 0.28+0.06° 0.6910.07* 0.30+0.05"®

A,B.... Means in the same column followed by different letters are significantly different at P<0.0
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Table (5): Effect of mannanoligosaccharide (MOS), radish extract (RE) and hydrated
sodium calcium aluminosilicat (HACAS) and their combinations on the
residual AF of birds fed diet containing 1 mg total aflatoxin (AF) kg-1 diet

Treatment Liver (ppb) Egg (ppb) Mauscles (ppb)
T1 (AF) 23.33x1.92% 38.03+].15% undetectable
T2 (AF+MOS) undetectable undetectable undetectable
T3 (AF+RE) 16.55+1.14% 27.16+0.58° undetectable
T4 (AF+HSCAS) undetectable undetectable undetectable
TS5 (AF+MOS+RE) 1.07+0.58¢ 13.58+0.58 undetectable
T6 (AF+MOS+HSCAS) 2.06+0.58¢ Undetectable undetectable
T7 (AF+RE+HSCAS) 16.00+0.58° 12.88+0.58° undetectable
T8 (AF+MOS+RE+HSCAS) 15.00+0.58° undetectable undetectable
Control undetectable undetectable undetectable

A,B,..: Means in the same column followed by different letters are significantly different at P<0.035.

Table (6): Effect of mannanoligosaccharide (MOS), radish extract (RE) and hydrated
sodium calcium aluminosilicat (HACAS) and their combinations on the

immune response antibody titre against Lasota of birds fed diet

containing 1 mg total aflatoxin (AF) kg-1 diet.
Treatment va?ceifnoa:eion After 7 days After 15 days
Ti (AF) 1.3£0.33° - 2.0+0.58° 2.740.33F
T2 (AF+MOS) 3.310.3378 4.340.33A8¢€ 6.310.3348
T3 (AF+RE) 1.7£0.33P 4.0+0.585€ 4.740.33°°
T4 (AF+HSCAS) 2.340.338¢0 4.740.3378¢€ 5.740.338¢
TS (AF+MOS+RE) 2.740.338¢ 4. 740.67°8C  6.740.58"8C
T6 (AF+MOS+HSCAS) 2.340.338¢P 4.310.33A%¢ 6.0+0.33A8
T7 (AF+RE+HSCAS) 1.310.33° - 3.040.58° 4.0+0.58%F
T8 (AF+MOS+RE+HSCAS) 3.340.33%8 5.040.58"8 6.0+0.5845C
Control 4.3+0.33" 6.0+0.58* 7.310.67*

A.B.... Means in the same column followed by different letters are significantly different at P<0.05.
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