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Association of the severity of tongue lesions in broiler
chickens with the quality of corn in feed
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Abstract — The objective of this work was to determine the correlation of the physical attributes of corn
and the mycotoxins present in its grains with the severity of tongue lesions in broiler breeder roosters. The
occurrence of the aflatoxin, vomitoxin, zearalenone, T-2 toxin, and fumonisin mycotoxins was detected in the
corn grains used in the feed formulation for breeder chickens. The percentages of moisture and broken grains
were positively correlated (Pearson’s correlation) with the presence of aflatoxin. Milder lesions (grade 1) are
positively correlated with aflatoxin and negatively correlated with fumonisin, and the most severe lesions
(grade 3) are positively correlated with vomitoxin, fumonisin, and T-2 toxin.

Index terms: aflatoxin, aviculture, fumonisin, mycotoxin, T-2 toxin, vomitoxin.

Severidade de lesdes de lingua em frangos de corte
associada a qualidade do milho em ragdes

Resumo — O objetivo deste trabalho foi determinar a correlagdo entre os atributos fisicos do milho e
as micotoxinas presentes nos seus graos com o grau de lesdo de lingua em galos reprodutores de corte.
Verificou-se a ocorréncia das micotoxinas aflatoxina, vomitoxina, zearalenona, toxina T-2 ¢ fumonisina em
graos de milho usados na formulagdo da ragdo das aves reprodutoras. Os percentuais de umidade ¢ grdos
quebrados foram positivamente correlacionados (correlagdo de Pearson) com a presenga de aflatoxina. As
lesdes mais suaves (grau 1) correlacionam-se positivamente com aflatoxina e negativamente com fumonisina,
¢ as mais severas (grau 3) estdo positivamente correlacionadas com vomitoxina, fumonisina e toxina T-2.

Termos para indexacdo: aflatoxina, avicultura, fumonisina, micotoxinas, toxina T-2, vomitoxina.

Mycotoxins are toxic secondary metabolites
produced by fungiand are involved in the contamination
of grains used in human and animal diets (Gimeno,
2012). When ingested in high amounts, mycotoxins
can affect the health and performance of animals by
decreasing their immune response and increasing their
mortality rates (Murugesan et al., 2015).

The most important mycotoxicoses in breeder
chickens are caused by aflatoxin Bl, ochratoxin A,
T-2 toxin, and diacetoxyscirpenol (DAS), and fewer
cases of poisoning are caused by vomitoxin and
deoxynivalenol (DON). Adult birds are less resistant
to zearalenone and fumonisin B1 (Gimeno, 2012).
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Corn (Zea mays L.), which is the primary product
used in bird feed production, may be contaminated
with different mycotoxins (Savi et al., 2016; Wu et
al., 2016). The quality of this cereal is affected by the
physical attributes and primary structural defects of
its grains, including cracks, foreign matter, impurities,
and breakages, caused by mechanical damage
during harvest and storage. These physical defects
may facilitate fungal colonization and mycotoxin
contamination in the grains (Brasil, 2011).

When laying chickens consume food products
contaminated with mycotoxins, there may be
inflammation and necrosis in the oral cavity. The
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performance of birds with oral lesions is impaired
because of immune dysfunction, reduced feed intake,
and lower daily weight gain (Diaz et al., 2016). Brake
et al. (2000) evaluated the effect of trichothecenes in
the diet of breeder chickens and observed that DAS
caused oral wounds — the most affected areas being
the salivary glands and the tip of the tongue —, lowered
body weight, and reduced feed intake.

Tongue lesions in birds have been reported in
Colombia and in other Latin American countries,
including Brazil. Their etiology is unknown; however,
it has been postulated that trichothecene mycotoxins,
such as T-2 toxin, DAS, and vomitoxin, play an
important role (Diaz et al., 2016).

The objective of this work was to determine the
correlation of the physical attributes of corn and the
mycotoxins present in its grains with the severity of
tongue lesions in broiler breeder roosters.

The study was conducted at a poultry farm in the
southwestern region of the state of Goias, Brazil. The
entire production period of five batches of breeder
chickens was assessed for two years. Tongue lesions
were evaluated in five consecutive batches of breeder
chickens, each consisting of 36,000 females and 3,600
males of the Cobb lineage. The birds were housed in
three aviaries divided into 12 boxes, each containing
3,000 females and 300 males.

Direct observations of lesions on the tongue and
base of the oral cavity were done in 10% of the broiler
breeder roosters in each lot, and the results were
expressed in percentages.

The severity of lesions was classified according to the
methodology of Manafi et al. (2012), with adaptations.
For this, the following scale was used: grade 0, normal
tongue without injury; grade 1, moderate injury with
small lesions on the tongue; grade 2, severe injury with
partial loss of the tip of the tongue, which might be
folded on its axis; and grade 3, very severe injury, with
strong impairment of the tissues and necrosis of the tip
of the tongue.

Five hundred and fifty corn samples were collected
from the feed mill of the poultry farm, and the grains
were used in the preparation of feed throughout the
study period. The percentage of moisture, broken
grains, damaged grains, and impurities was obtained.

For the analysis of physical quality, the grains were
classified according to the standards established by
Ministério da Agricultura, Pecuaria e Abastecimento

(Mapa) (Brasil, 2011). The grains were separated using
two sieves, with circular pores, placed on top of each
other; the pore diameters of the top and bottom sieves
were 5 and 3 mm, respectively. Each sample was
placed on the top sieve, and the two sieves were shaken
for 30 s. The foreign matter and impurities present in
the 5- and 3-mm sieves were manually collected and
mixed with the material that passed through the 3-mm
sieve. The grains that were retained in the 3-mm sieve
were considered damaged, including broken, rotten,
hollow or immature, fermented, sprouted, chalky, and
moldy grains.

The aflatoxin, vomitoxin, zearalenone, T-2 toxin, and
fumonisin mycotoxins were analyzed in the damaged
corn grains selected during physical classification.
These mycotoxins were identified and quantitated by
performing an enzyme-linked immunosorbent assay
following the methods described in the Veratox kits
(Neogen Corporation, Lansing, MI, USA). After this,
a descriptive analysis of the mycotoxins detected in the
two-year collection period was performed.

Nutritional and energy requirements were
determined according to the recommendations of the
manual on Cobb lineages (Cobb-Vantress, 2008).

The study was approved by the animal research
ethics committee (Protocol No. 013/2014) of Instituto
Federal de Educagdo, Ciéncia e Tecnologia de Goias,
located in the state of Goias, Brazil.

The significance of Pearson’s correlation coefficients
(1) for all studied variables was determined using
Tukey’s test, at 1 and 5% probability. The statistical
analysis was conducted using the Saeg software,
version 9.1 (Universidade Federal de Vigosa, Vigosa,
MG, Brazil).

The samples were considered negative when
minimum concentrations of mycotoxins were found
in the corn used for the production of broiler breeder
chicken feed, but positive when maximum values
were obtained, indicating a potential risk to poultry
productivity (Table 1).

The detection limit of T-2 toxins should not exceed
0.025 ppm in grains and grain by products intended
for use in animal feed (Unido Européia, 2013). In the
present study, the maximum detection limit of T-2
toxins exceeded by 4-fold the recommended one,
which can compromise the health and performance of
poultry (Murugesan et al., 2015; Diaz et al., 2016).
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Diaz et al. (2016) used 2.5 ppm of T-2 toxin in the
diet of broiler chickens and observed a decrease in
performance, an increase in necrosis, and ulceration of
the tongue and digestive tract. It should be noted that
T-2 toxin, vomitoxin or DON, monoacetoxyscirpenol,
and DAS, from the trichothecene group, can cause:
erosive and ulcerative lesions of the oral mucosa and
labial commissure; necrosis and erosion of the gizzard
and proventriculus; inflammation of the epithelial
mucosa; and intestinal bleeding.

The suggested detection limits of aflatoxins and
vomitoxin in complete feed for adult birds are 0.02
and 1.00 ppm, respectively. In Brazil, the maximum
detection limit of aflatoxin adopted by Mapa in animal
feed is 0.05 ppm; however, there are no legal standards
for other mycotoxins (Brasil, 1988). The average
concentration (0.281 ppm) of aflatoxin identified in
the present study was higher than the acceptable limits
established by the Brazilian law.

I1.C.M. Vaccari et al.

Significant linear Pearson’s correlation coefficients
ranged from -0.88 to 0.68 (Table 2). Grade 0 lesions
showed no significant correlation with the physical
parameters of corn and the presence of mycotoxins.
Grade 1 lesions were positively correlated with the
presence of aflatoxin and negatively correlated with the
presence of fumonisin in the corn feed meal. However,
there was no correlation between the percentage of
grade 2 lesions and the other variables. In turn, the
percentage of grade 3 lesions was positively correlated
(p<0.01) with the presence of vomitoxin, fumonisin,
and T-2 toxin. The most significant linear Pearson’s
correlation coefficient (0.47) for oral lesions was
observed in grade 3 lesions and in the presence of T-2
toxin (Table 2), which suggests a moderate correlation
between these variables.

There was a positive correlation between the
moisture content of grains and the presence of
aflatoxin. However, for the vomitoxin, zearalenone, and
fumonisin mycotoxins, the correlation was negative,

Table 1. Descriptive analysis of mycotoxins (in ppm) in 550 corn (Zea mays) feed samples collected during the two-year

study period.

Mycotoxins Average Standard Minimum Maximum Coefficient of
deviation value value variation (%)

Aflatoxin 0.281 0.372 0 1.850 1.32

Vomitoxin 126.960 119.302 0 440.000 0.94

T-2 toxin 1.558 1.995 0 10.220 1.28

Zearalenone 40.772 27.016 0 114.250 0.66

Fumonisin 650.531 385.772 0 1,488.000 0.60

Table 2. Estimated Pearson’s correlation coefficient (r) between the physical attributes of corn (Zea mays) and the presence
of mycotoxins in 550 corn feed samples, as well as percentage of tongue lesions in five batches of broiler breeder roosters®.

Variable LO L1 L2 L3 Aflatoxin Vomitoxin Zeara- T2 Fumonisin Damaged Impu-  Moisture
lenone toxin grains rities content

L1 (%) -0.88**

L2 (%) -0.82%*  (.54%*

L3 (%) -0.26** -0.01 0.36**

Aflatoxin -0.15 0.26%  -0.02 -0.13

Vomitoxin 0.06 -0.19 0.03 0.34%*  -0.36**

Zearalenone -0.01 -0.06 -0.01 0.11 -0.11 0.07

T-2 toxin -0.04 0.01 0.08 0.47**  -0.12 0.68%* -0.17

Fumonisin 0.17  -0.27*%* -0.10 0.33**  -0.30** 0.57%* 0.06 0.32%%*

Damaged grains -0.09 0.15 0.04 -0.03 0.10 -0.24* 0.21* -0.08 -0.15

Impurities 0.14  -0.10 -0.03 -0.08 0.12 -0.43%* 0.21* -0.26%* -0.10 0.24*

Moisture content -0.06 0.17 0.12 -0.22%* 0.23* -0.35%* -0.21*  -0.07 -0.25%* 0.38%*  0.45%*

Broken grains -0.09 0.12 0.06 -0.03 0.20%* -0.42%* 0.09  -0.27** -0.25% 0.31%%  0.33%** 0.21%*

L0, grade 0 lesions; L1, grade 1 lesions; L2, grade 2 lesions; and L3, grade 3 lesions. * and **Significant difference by Tukey’s test, at 5 and 1% pro-

bability, respectively.
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which may be due to the occurrence of different
genera of fungi. Fungi of the genera Alternaria,
Cladosporium, Helminthosporium, and Fusarium
develop in grains with high moisture content (20-21%)
and are generally observed immediately after harvest,
whereas aflatoxigenic fungi of the genus Aspergillus
require a moisture content of 13—18% and are common
in stored corn (Stefanello et al., 2015). The average
moisture content of the sampled grains was 14.2%.

Vomitoxin showed a positive correlation with
the presence of fumotoxin and T-2 toxin, and a
negative correlation with damaged and broken grains,
percentage of impurities, moisture content, and
concentration of aflatoxin. The percentage of broken
grains was positively correlated with the percentage of
impurities and damaged grains, moisture content, and
concentration of aflatoxin. Furthermore, the percentage
of damaged grains was positively correlated with the
presence of zearalenone, percentage of impurities
and broken grains, and moisture content, whereas the
percentage of impurities was positively correlated with
all the evaluated physical parameters of corn.

Rodrigues et al. (2014) found a similar positive
correlation between the undesirable physical
characteristics of corn. The authors reported that
physical damage increased the moisture content of
grains, making them more susceptible to fungal
contamination.

In conclusion, the moisture content and percentage
of broken grains are positively correlated with the
presence of aflatoxin. The percentage of grade 1
lesions is positively correlated with the presence of
aflatoxin and negatively correlated with the presence
of fumonisin. Moreover, the percentage of grade 3
lesions is positively correlated with the presence of
vomitoxin, fumonisin, and T-2 toxin.
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