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Impact of Aflatoxin Contaminated Feed and
Yeast Cell Wall Supplementation on Immune
System in Broiler Chickens
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[5-4]. The presence of potential toxigenic strains of fungi
(Aspergillus, Fusarium, Penicillium) and AFB1 in animal
feeds has been extensively reported in previous studies [714]. Aflatoxicosis is characterized mainly by hepatic, kidney
and spleen lesions, immune suppression, impaired
productivity parameters and antioxidant functions, [15-17]
as well as been carcinogenic, mutagenic, teratogenic, altered
organ morphology, serum biochemistry and hematology in
poultry and human [15, 18-19].
Various methods have been suggested to evaluation of
immune status in chickens such as measurement of immune
organs and antibody titers. Such immune related organs
include thymus, bursa of fabricius, spleen, and liver.
Development of these organs is vital for optimal antibody
synthesis [20]. The thymus and bursa of Fabricius are the
primary lymphoid and immune-important organs in broiler.
Thymus and spleen plays an important role in producing
lymphocytes cells and bursa of fabricius is the primary site
of immunoglobulin synthesis [21].
Due to sensitivity of chickens to aflatoxin, consumption
of aflatoxin can affect profitability and immune system of
poultry. Aflatoxin B1 was shown to have adverse effects on
immunity which decreased relative weight of bursa of
Fabricius and contents of serum immunoglobulin, and
increased percentage of apoptotic bursal cells and debris in
the bursal lymphoid follicle in ducks [22]. The detrimental
effects of aflatoxins vary according to the dose, length of
exposure, natural or pure aflatoxin, and animal breed,
species, age and nutritional status susceptibility [23]. There
are various treatments and dietary approaches to reduce
adverse effects AFB1 on animals in contaminated
commodities, such as addition of mineral and biological
adsorbents to the feed [24]. The present trial was conducted
to evaluate the efficacy of a commercial yeast cell wall
product as an aflatoxin binder on immune system in broiler
chickens exposed to aflatoxin.

Abstract— Aflatoxins are a major problem in poultry
industry and causes global economic losses. This
experiment was conducted to determine the effect of
aflatoxin and supplementing diets with yeast cell wall
(esterified glucomannan) on the immune system in broiler
chickens. A total of 256 one-day-old Ross 308 broiler chicks
were randomly assigned to 4 treatments, with 4 pens per
treatment and 16 birds for each experimental unit. Dietary
treatments were: 1) control diet, 2) diet supplemented with
0.2% glucomannan; 3) diet supplemented with 1 ppm
afatoxin B1 and 4) diet supplemented with 1 ppm afatoxin
B1 and 0.2% glucomannan. Feed and water were provided
ad libitum throughout the 35-d experiment. At 35 d of age,
blood samples were taken from 8 chicks per treatment and
the titers of antibody against Sheep Red Blood Cells
(SRBC) were measured by haemagglutination inhibition
test. The relative weights of the spleen, thymus and bursa of
Fabricius were measured at the end of the experiment. The
relative weights of the spleen and thymus were not affected
by dietary treatments. Feeding contaminated diets
significantly decreased relative weights of bursa of Fabricius
and antibody levels against SRBC (P < 0.05). Glucomannan
supplementation did not prevent or reduce the toxic effects
of aflatoxin on relative weights of lymphatic organs and
antibody titers against SRBC significantly. In conclusion,
our results showed that aflatoxin impaired immune function
in growing broiler and addition of yeast cell wall could not
alleviate the adverse effects of 1ppm aflatoxin on immune
systems.
Index Terms— aflatoxin, growth performance, yeast cell
wall, broiler
I. INTRODUCTION
Aflatoxins are the most common mycotoxin produced by
strain of Aspergillus flavus, and Aspergillus parasiticus [1].
This toxin has been categorized as a carcinogenic agent to
humans by the International Agency for Research on Cancer
[2]. For this reason, many countries have set legislation
restricting the levels of aflatoxin B1 allowed in cereals for
human consumption and animal products such as milk [3-4].
Aflatoxins contamination of poultry feed in some
agricultural condition are unavoidable because of the
ubiquitous nature of Aspergillus species in the environment

II. MATERIAL AND METHODS
A. Production of Aflatoxin B1
Aflatoxins were produced via fermentation of rice in
vitro using Aspergilus parasiticus NRRL 2999. For this the
sterile rice, placed in Erlenmeyer ﬂasks, was inoculated with
2 mL of the mold aqueous suspension containing 106
spores/ml. Cultures were allowed to grow for 7 d at 28°C in
darkness. On the d 7 Erlenmeyer ﬂasks were autoclaved, and
culture material was dried at 40°C in an oven for 48 h.
Aflatoxin B1 content in rice powder were measured using
HPLC method. The ground rice was incorporated into the
basal diet to provide 1 mg of aflatoxin B1/kg of diet.
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B. Animal and diets
A total of 256 1-d-old 308 Ross chicks were obtained
from a commercial hatchery and randomly distributed into
four groups, with 4 pens per treatment and 16 birds for each
experimental unit. During the 5 week experimental period,
birds were fed the following diets: (1) control diet, (2)
control diet supplemented with 0.2% glucomannan
(Mycosorb™); (3) control diet supplemented with 1 ppm
afatoxin B1 and (4) control diet supplemented with 0.2%
glucomannan and 1 ppm afatoxin B1. A standard cornsoybean meal basal diet was formulated in accordance with
the specifications of Ross 308 guidelines to meet the
nutrient requirements of broilers. Diets were fed ad libitum
from d 1 until the end of the experiment. A starter diet was
given from d 1 to 14, and a grower diet was provided from d
15 to 35. The control diet was a typical commercial diet
consisting of approximately 20.16% crude protein, and 3025
ME kcal/kg. Birds were maintained under standard
conditions of temperature, humidity and lighting regimen.
At the end of the experiment, 4 birds from each
treatment were killed by cervical dislocation and lymphoid
organs, Spleen, thymus and bursa of Fabricius, were
removed and weighed. Lymphoid organ weights were
expressed on a relative BW basis. At 28 day of age, 4 chicks
per treatment were randomly chosen and 0.1 mL/kg of BW
of 7% SRBC was injected into the brachial vein of chick.
Eight days after injection, blood was collected in tubes by
puncturing the brachial vein. Blood plasma was obtained by
centrifuging at 1500 × g for 10 min at home temperature,
and stored at -20°C until analysis. Blood plasma tested for
total SRBC antibody by the procedure of Wegmann and
Smithies (1966). Antibody titers were expressed as the log2
of the reciprocal of the highest dilution in which
agglutination was observed macroscopically.

the dietary aflatoxin B1 and yeast cell wall product
(Mycosorb) on immune systems of broiler chicks are shown
in Table 1. In the current study, relative weights of the bursa
of Fabricius and total SRBC antibody titers decreased in
birds fed the AFB1-contaminated diets. Contaminated diets
numerically reduced the relative weights of thymus, but the
reductions were not statistically significant. The relative
weight of spleen was not altered by 1 mg/kg of aflatoxin B1.
The current results support the earlier work of Chen et al
2013 [25] for decreasing of the bursa of Fabricius and
thymus weights. The reduction in relative weight of the
bursa of Fabricius might have been due to necrosis and
cellular depletion by the aflatoxins. Similarly Chen et al.
2014, [22] reported that 0.3 mg/kg of aflatoxin decreased
relative weight of bursa of Fabricius and contents of serum
immunoglobulin, more vacuoles and debris in the bursal
lymphoid follicle, and increased percentage of apoptotic
bursal cells in broilers.
In this study antibody titers against SRBC were
significantly decreased in aflatoxin fed groups. Similarly
Girish and Devegowda, 2006 and He et al., 2013, [26-27]
reported the reduction in antibody titers during
aflatoxocoses. Aflatoxin B1 cause hepatotocity by the
formation of AFB1-DNA adducts [28] and can also
impaired the thymocytes and B cells and induced
immunosuppression. Supplementation of contaminated diets
with Mycosorb did not alter antibody titers to SRBC and
relative weight of spleen, thymus and bursa of Fabricus. The
results are in contrast with finding by Raju and Devegowda,
2002 [29] and Girish and Devegowda, 2006, [26] who
reported improvement in the weight of lymphoid organs and
antibody titers against both Newcastle disease and infectious
bursal disease with the supplementation of glucomannancontaining yeast product. The lack of efficacy of
Glucomannan at the 1 mg/kg level of AFB1 is may be due
to saturation or limited binding capacity of yeast cell walls
that was used in this experiment.

C. Statistical analysis
Data were analyzed by analysis of variance using GLM
procedure of SAS (2002, SAS Institute Inc., Cary, NC).

TABLE 1. EFFECTS OF AFLATOXIN B1 (AFB1) AND YEAST CELL WALL ON IMMUNE ORGAN WEIGHTS AND SRBC ANTIBODY TITERS IN BROILER
CHICKENS

Treatment
AFB1
(mg/kg)
0
0
1
1
SEM
P-value

Glucomannan
(g/kg)
0
2
0
2

Organ weight
(g/100 g of BW)

SRBC
(log2)
5.50 a
4.25 a
3.25 b
3.75 ab
0.58
*

Spleen

Thymus

0.15
0.13
0.18
0.16
0.02
NS

0.75
0.78
0.57
0.71
0.09
NS

Bursa of Fabricus
0.18 a
0.16 a
0.10 b
0.12 b
0.01
*

2

Means within a column without a common superscript differ statistically (P < 0.05).
*P < 0.05

When the F test was significant, the meansamong treatments
were compared by using Duncan’s multiple range tests.
Statements of statistical significance were based on P<0.05.

IV. CONCLUSION
In conclusion, feeding aflatoxin B1 contaminated diet at
levels of 1 mg/kg from d 1 to 35 had negative effect on
immune systems and addition of 0.2% Glucomannan to the
basal diet was not effective in preventing the adverse effects
of aflatoxin.

III. RESULT AND DISCUSSION
The present study was conducted to determine the effect
of feeding diet naturally contaminated with aflatoxins on
commercial broilers and the efficacy of yeast cell wall
product to counteract the toxic effects in Iran. The effects of
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