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Summary
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odothyronine, thyroxine and thyroid-stimulating hormone concentrations in mulard ducks
with experimental aflatoxicosis. Bulg. J. Vet. Med., 17, No 3, 191-198.

The aim of the experiment was to evaluate the effect of aflatoxin B, applied either independently or in
combination with Mycotox NG on blood plasma triiodothyronine (Ts), thyroxine (T,) and thyroid-
stimulating hormone (TSH) in mulard ducks. Four groups of 20 ten-day-old birds each were used.
The control group received compound feed according to the species and the age. The feed of group 11
was supplemented with 0.5 mg/kg aflatoxin B, of group III — with 0.8 mg/kg aflatoxin B,, whereas
group IV received compound feed with 0.5 mg/kg aflatoxin B; and 2 g/kg Mycotox NG. Blood hor-
mone concentrations were assayed on the 21% and 42™ day in samples collected from v. metatarsalis
medialis. Lower blood T; and T4 were established in groups II and III. The addition of 2 g/kg My-
cotox NG to the feed of group IV had not a significant protecting effect against the adverse effects of
aflatoxin B; on blood triiodothyronine and thyroxine concentrations.

Key words: aflatoxicosis B, ducks, Mycotox NG, thyroid-stimulating hormone (TSH),
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INTRODUCTION

and among them, ducks are the most sen-
sitive species (Ostrowski-Meissner, 1983).
The commonest aflatoxins in animal feeds
and animal foodstuffs are AFB,, AFB,,
AFG, and AFG,. Aflatoxin B, is the most

Aflatoxins are secondary toxic metabolites
produced by Aspergillus (A. flavus, A. pa-
rasiticus, A. nomius and A. pseudota-
marii) fungi (CAST, 2003). They con-
taminate naturally cereal crops such as

corn, wheat, sorghum, beans including
peanuts and cotton seed (Gugnani, 2000).
Poultry are extremely sensitive to these
mycotoxins (Robens & Richard, 1992),

toxic and most commonly encountered in
poultry feeds (FAO & WHO, 1997;
CAST, 2003). The share of AFB; from
total aflatoxins in naturally contaminated
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cereals is 75% (Saad, 1993). Apart from
contaminating animal feeds, aflatoxins are
also detected in animal foodstuffs (milk,
eggs, meat) (Giray et al., 2007). The op-
timum environmental conditions for
growth and toxin production by Aspergil-
lus moulds are a temperature of 25-32 °C
(Lillehoj, 1983) and relative humidity 61—
91% (Moss, 1991). The EC legislation
and the American Food and Drug Admini-
stration (FDA) have specified that aflatox-
ins in feeds for growing birds should not
exceed 20 ppb for compound feeds and
0.005 ppb in each of feed supplements
(Anonymous, 2002; 2009).

The severity of aflatoxicosis in birds
depends on several factors: the species
and the age, the amount of ingested toxin,
the duration of exposure, dietary protein
level etc. (Kaya et al., 2002). The intake
of aflatoxin-contaminated feeds results in
a number of undesirable effects in poultry,
such as lower live body weight, weight
gain, feed consumption, higher feed con-
version ratio (Afzal & Saleem, 2004;
Oguz et al., 2004; Abosadi et al., 2007;
Zao et al., 2010), changes in relative
weights of visceral organs (Rosa et al.,
2001; Manafi et al., 2012), altered mor-
phology of the liver (Zao et al., 2010;
Yildirim et al., 2011), kidneys (Mohamed
& Mohamed, 2009; Yildirim ez al., 2011)
and immune organs — thymus, bursa of
Fabricius, spleen (Sakhare er al., 2007),
haematological and blood biochemical
changes (Zao et al., 2010; Mohamed &
Mohamed, 2009; Yildirim et al., 2011), as
well as changes in thyroid hormones (T;
and T,4) concentrations (Eraslan et al,
2005; 2006). Aflatoxins are potent immu-
nosuppressors which impair humoral and
cellular immunity (Ibrahim et al., 2000)
and increase the susceptibility to bacterial,
viral and protozoan diseases (Qureshi et al.,
1998; Shashidhara & Devegowda, 2003).
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The removal of aflatoxins from con-
taminated feeds is the main problem when
seeking efficient means of decontamina-
tion. During the last years, a number of
studies aimed at finding appropriate
methods to minimise production losses
due to the presence of aflatoxins in com-
pound poultry feeds. The methods for
reduction of aflatoxins' adverse effects
include use of mould growth inhibitors,
microbial inactivation, mechanical separa-
tion, heat and chemical inactivation,
grinding, usage of nutrient supplements
and mycosorbents (Yildiz et al., 2004).
Most of these techniques are expensive,
take a lot of time, and are unfeasible, inef-
ficient and potentially dangerous. At pre-
sent, the most popular method by reason
of its easy application is the use of inor-
ganic adsorbents. They bind aflatoxins
and thus, decrease their absorption in the
alimentary tract.

The purpose of the present study was
to determine the effect of aflatoxin B,
independently or together with Mycotox
NG on blood concentrations of some
hormones (triiodothyronine, thyroxine and
thyroid-stimulating hormone) in mulard
ducks.

MATERIALS AND METHODS

The experiment was performed with

eighty 10-day-old female mulard ducks

divided in four groups of 20 birds in each:

e Group I — control. Mulards from the
control group were fed pelleted starter,
grower and finisher feeds according to
their age, produced at Zoohraninvest,
Stara Zagora.

e Group II — experimental. Mulards
received the standard feed supple-
mented with 0.5 mg/kg aflatoxin B;.
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e Group III — experimental. Mulards
received the standard feed supple-
mented with 0.8 mg/kg aflatoxin B;.

e Group IV — experimental. Mulards
received the standard feed supple-
mented with 0.5 mg/kg aflatoxin B,
and 2 g/kg Mycotox NG (Ceva Santé
Animale, France).

Aflatoxin B; was produced by Asper-
gillus flavus (99% purity; Sigma-Aldrich,
Germany). In experimental groups, the
feed was ground before being mixed with
aflatoxin for better homogenisation. The
mulards were reared under optimal micro-
climatic conditions, equal for all groups
(Anonymous, 2006).

Blood samples were collected from v.
metatarsalis medialis by the 21 and 42™
day of the trial in sterile heparinised vacu-
tainers (FL medical, Italy) for analysis of
blood triiodothyronine (T3), thyroxine
(T4) and thyroid-stimulating hormone
(TSH). Blood was centrifuged within 30

min from collection at 1500%g for 10 min.
Plasma was separated, immediately frozen
and kept at —20°C until analysed. The
blood hormones were assayed on an
automated analyser Elecsys 2010 (Roche
Diagnostics) via electro-chemilumines-
cence immunoassay (ECLIA) and com-
mercial test kits (Roche Diagnostics).

The experiment was approved by the
Animal Ethics Commission at the Faculty
of Veterinary Medicine, Trakia University
(Permit 42.10.10.2011).

Data were statistically processed by
one-way analysis of variance (ANOVA),
and the level of statistical significance was
determined by the Tukey-Kramer test
(P<0.05).

RESULTS

The changes in blood concentrations of
studied hormones (T3, T4 and TSH) are

Table 1. Effect of aflatoxin B; (AFB,) only or co-administered with Mycotox NG on blood plasma
concentrations of triiodothyronine, thyroxine and thyroid stimulating hormone in mulard ducks.
Group I — control; group II — 0.5 mg/kg AFB,; group III — 0.8 mg/kg AFB; group IV — 0.5 mg/kg
AFB, + Mycotox NG. Data are presented as mean + SEM; n=20

Triiodothyronine Thyroxine Thyroid stimulating hor-
(T3, nmol/L) (T4, nmol/L) mone (TSH, mU/L)
Groups

21 days 42 days 21 days 42 days 21 days 42 days

of age of age of age of age of age of age

1 4.20+ 3.97+ 46.06+ 47.32+ 0.81+ 0.78+
0.079 0.083 1.17 1.01 0.024 0.046

il 3.81+ 3.62+ 40.64+ 37.28+ 0.77+ 0.81+
0.057'"® 0.072'® 1.26" 1.94' 0.035 0.039

1 3.54+ 3.47+ 32.90+ 28.71+ 0.79+ 0.77+
0.074'“*  0.053'°* 1.36'% 1.07'e% 0.040 0.035

v 4.07+ 3.89+ 45.75+ 43.69+ 0.77+ 0.75+
0.055%3¢  0.043%%¢ 1.402%3% 0.88%0% 0.040 0.040

*Difference from control group I; *P<0.05; °P<0.01; °P<0.001; 1 — vs control group; 2 —vs group II;

3 — vs group III.
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shown on Table 1. Blood T; and T, were
statistically significantly lower in ducks
from groups II and IIT by 21 and 42 days
of age (P<0.05-P<0.001). On the 21%
day, triiodothyronine attained 3.81+0.057
nmol/L in group II (P<0.01) and
3.54+0.074 nmol/L in group III (P<0.001)
vs controls (4.20+0.079 nmol/L). Thyro-
xine concentrations on day 21 were
40.64+1.26 nmol/L (P<0.05) and 32.90+
1.36 nmol/L (P<0.001) in groups II and
II1, respectively as compared to untreated
group I (46.06+1.17 nmol/L).

By 42 days of age, the observed
changes were more marked. Average
blood T; in group II was 3.62+0.072
nmol/L (P<0.01) whereas in group III —
3.4740.053 nmol/L (P<0.001). Respective
T4 concentrations were 37.28+1.94
nmol/L (group II; P<0.001) and 28.71+
1.07 nmol/L (group III; P<0.001). T; and
T, levels in 42-days-old control ducklings
were 3.97+0.083 nmol/L and 47.32+1.01
nmol/L, respectively. In experimental
group IV, the combined treatment with
AFB, and 2 g/kg Mycotox NG resulted in
insignificantly lower blood T; and Ty le-
vels compared to controls (P>0.05). At 21
days of age, the values were 4.07+0.055
nmol/L and 45.75+1.40 nmol/L, and at 42
days of age — 3.89+ 0.043 nmol/L and
43.69+0.88 nmol/L, respectively.

There were no statistically significant
differences in blood TSH concentrations
between control and experimental groups
for both studied ages.

DISCUSSION

Thyroid gland hormones are essential for
maintenance of systemic physiological
equilibrium of living beings (Nakamura &
Nakao, 1993; Bozakova & Popova-Ral-
cheva, 2007). The reduced secretion rate
of these hormones has a direct effect on
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the general condition of organisms (Rose,
2000). Our results demonstrated that
AFB, could influence blood T; and T4
concentrations by decreasing them. Ne-
vertheless, these changes were not directly
related to TSH as seen from the insignifi-
cant alterations in TSH levels in all
treated groups compared to controls. The
changes in T3 and T, should result in TSH
alteration, even indirectly. Lower T; and
T, concentrations stimulate thyroid gland
T; and T, receptors, stimulating the syn-
thesis and release of TSH (Noyan, 1993).
Increased TSH levels stimulate the utilisa-
tion of iodine by the alimentary tract and
its diffusion in the thyroid gland (Noyan,
1993; Markou et al., 2001). Iodine is ac-
cumulated in the thyroid and forms a
complex with thyroglobulin molecules.
Afterwards, each thyroglobulin molecule
binds to one or two molecules and forms
T; and T,4. This way, blood T; and T, lev-
els are sustained (Noyan, 1993; Dunn &
Dunn, 1999; Markou et al., 2001). The
lack of substantial increase in blood TSH
levels observed in this study could be
probably due to the lower sensitivity of
thyroid receptors caused by aflatoxin B;
(Graczyk et al, 2002; Eraslan et al,
2006). Aflatoxins are reported to induce
lipid peroxidation in cells (Rastogi et al.,
2001). The damage of thyroid receptors
has probably resulted from the aflatoxins-
induced enhanced generation of reactive
oxygen species, provoking lipid peroxida-
tion.

Lower thyroid hormone levels indicate
development of metabolic disturbances.
The relationship between feed quality and
blood thyroid hormone concentrations has
been extensively studied. An essential
regulatory function of these hormones on
growth, energy utilisation and a number of
vital functions is reported in chickens
(Carew et al., 1998). Quails, treated orally
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with 2.5 mg total aflatoxin (B;, B, G, and
G,) per 1 kg feed over 21 days exhibited
reduction of T; and increase in T, concen-
trations (Eraslan et al., 2006). Probably,
these changes occurred consequently to
the delayed conversion of T4 into T; in
peripheral tissues (only a small part of
blood T; is synthesised in the thyroid
gland; the major part comes from Ty, in
particular 5-deiodinase liver T, conver-
sion (Berry & Larsen, 1992). According
to the same authors, aflatoxins limit this
process by inhibition of 5-deiodinase,
resulting in lower blood Tj together with
higher blood T, levels.

The lower blood T; and T, could be
further attributed to lower iodine concen-
trations, participating in the synthesis of
hormones (Dunn & Dunn 1999; Markou
et al., 2001). The AFB,-caused damage of
alimentary tract epithelium could reduce
the absorption of dietary iodine (Johri et
al., 1990). Thus, blood serum iodine le-
vels decrease and this could indirectly
influence thyroid T and T, synthesis.

The reduction of plasma proteins, in-
volved in T3 and T, transportation, has
been outlined as a reason for lower blood
levels of studied hormones (Jassar & Bal-
vant 1993; Graczyk et al., 2002).

Altered concentrations of thyroid
gland hormones (T3 and T,) could be also
attributed to the impaired morphology of
the gland. The experimental patulin in-
toxication of rats (Selmanoglu & Kocka-
ya, 2004) has resulted in impaired thyroid
gland morphology (lymphoid cell infiltra-
tion with enlarged interfollicular intersti-
tial tissue and degenerated colloid).

The supplementation of feeds with ad-
sorbents is considered as one of the most
reliable methods for reduction of adverse
effects of mycotoxins on animals (Dako-
vic et al., 2005). The different clays, ben-
tonites, zeolites, synthetic aluminosilicates
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and phyllosilicates are able to bind my-
cotoxins and thus, to reduce their deleteri-
ous effects on animals (Abdel-Wahhab et
al., 1999). Adsorbents exhibit a high af-
finity towards binding aflatoxins in the
gastrointestinal tract of birds decreasing
their toxicity (Kececi et al., 1998; Eraslan
et al., 2005, 2006). The adsorbent My-
cotox NG contains bentonite (montmeril-
lonite) and micronised yeast (Saccharo-
myces cerevisiae). Our data confirm pre-
vious data (Celyk et al., 2003; Eraslan et
al., 2005; Shi et al., 2009) showing that
these mycosorbents could decrease at a
significant extent the toxic effects of afla-
toxins and protect growing birds.

In conclusion, the results from the pre-
sent study demonstrated clearly that the
supplementation of the compound feed of
mulards with increasing doses of aflatoxin
B, (0.5 mg/kg or 0.8 mg/kg) resulted in
lower blood plasma triiodothyronine and
thyroxine concentrations. The addition of
a mycosorbent had a partially protecting
effect against the observed toxic effects.
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