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Product Quality and Safety

Concentration of sulfur-containing amino acids at turkey broilers during and after muscle
dystrophy, fed with deficient feed supplemented with oxidised fat
K. Stoyanchev*
Department of Internal Diseases and Clinical Toxicology, Faculty of Veterinary Medicine, Trakia University, 6000 Stara Zagora, Bulgaria
(Manuscript received 5 April 2016; accepted for publication 7 June 2017)
Abstract. The aim of the present study was to reproduce experimentally muscular dystrophy in 50 broiler turkeys, through early nutrition with a diet deficient in
vitamin E, selenium and sulfur-containing amino acids, supplemented with oxidised fat and to study blood plasma sulfur containing amino acids (methionine
and cysteine). The experiments were conducted with 1 day-old broiler turkeys. By the 3rd day of life, they were divided into 40 experimental (II group) and 10
control birds (I group); the latter were fed a standard compound feed, whereas the former group received a diet deficient in sulfur-containing amino acids
methionine and cysteine (reduced up to 50%), vitamin E, and Se (from 0.2 mg/kg in standard feed to 0.01 mg/kg), further supplemented with oxidized fat
containing peroxides and aldehydes with peroxide number of the food 8.0 meq O2/kg. The clinical signs of experimental muscle dystrophy in broiler turkeys
appeared first by the 25th day of feeding, when the mild clinical form (II A group) and the severe clinical form (II B group) werewas established. The results
indicated clearly that in turkey broilers suffering from muscle dystrophy, the concentrations of sulfur-containing amino acids cysteine and methionine
decreased. After the treatment of turkey broilers with muscle dystrophy, and supplementation with non-deficient forage with Se, vitamin E, but also with sulfurcontaining amino acids cysteine or methionine with Seled at a dosage 0.06mg/kg, the plasma levels of sulfur-containing amino acids cysteine and methionine
was normalized in the mild clinical form (II A group). The birds affected by the severe clinical form of disease (II B group), which were not treated with Seled® and
whose deficient feed was not corrected, could not recover and levels of sulfur-containing amino acids cysteine and methionine did not normalize.

Keywords: turkey broilers, muscular dystrophy, methionine, cysteine

Introduction
Avian myopathies are a serious concern for the welfare and
productivity of poultry (Georgiev, 1979; Gabrashanski et al., 1979;
Kulikova et al., 1979; Aliev et al., 1985; Avanzo et al., 2001;
Todorovic et al., 2002; Mench, 2004; Redish et al., 2005; Kuttappan
et al., 2012). Through genetic selection, some progress has been
achieved for reduction of these diseases, but yet, an effective
strategy for their eradication is lacking (Mench, 2004).
The deficiency of Se and vitamin E in the food is considered as
the primary cause for myopathies (Todorovic et al., 2002; Chang et
al., 2005). Reviewing the investigations of some authors,
Gabrashanski et al. (1979) outlined the role of vitamin E, vitamin A
and some amino acids in the pathogenesis of muscle dystrophy,
whereas Helmbold et al. (1972) believed that apart for building the
proteins needed for tissue growth and egg formation, these amino
acids have other functions as well. It is stated that vitamin E and
sulfur-containing amino acids deficiency is the cause for the
development of muscle dystrophy in young chickens. For instance,
creatine, that is physiologically essential for the functioning of
muscle tissue, is synthesized form the amino acids arginine,
methionine and glycine. At the same time, discussing the role of
vitamin E in the pathogenesis of myopathies in chickens, turkeys
and ducklings, the authors' strategy for control of these states
includes three factors: 1) vitamin Е as a natural and most effective
antioxidant for prevention of encephalomalacia; 2) its special
relationship with Se for prevention of exudative diathesis and
* e-mail: ksto@abv.bg

164

myopathies in turkeys and 3) the relation between both Se and the
amino acid cysteine for prevention of nutritional muscle dystrophy.
Taking into consideration the insufficient reports about the role
of some amino acids in the pathogenesis of muscle dystrophy in
birds, the present study aimed to investigate the levels of the sulfurcontaining amino acids methionine and cysteine as well as that of
amino acid lysine in turkey broilers, suffering from and recovered
from muscle dystrophy.

Material and methods
The experiments were carried out in the Experimental Base of
the Department of Internal Diseases, Faculty of Veterinary Medicine,
Trakia University. They were conducted on 50 one-day old broiler
turkeys from the “Konverter“ hybrid, Kanada. The birds were
identified by wing marks. From the 1st to the 3th day of life, all turkeys
were put under the same regimen of feeding and rearing and were
fed a standard compound feed.
By day 3, they were initially divided into 2 groups: the control
group (n = 10) was fed a starter ration. The experimental group (n =
40) was fed starter forage for broiler turkeys deficient in vitamin E,
selenium (Se) and sulfur-containing amino acids methionine and
cysteine (50%) and was supplemented with oxidized fat with
peroxide number of the food 8.0 meq O2/kg. In accordance with the
national prevention programme control birds were treated with
Seled® at 0.06 mg/kg per os, between 6 – 10 and 16 – 20 days of age,

while experimental birds did not receive Seled®. The clinical signs of
experimental muscle dystrophy in broiler turkeys appeared first by
the 25th day of feeding, when the mild clinical form (II A group, n = 20)
and the severe clinical form (II B group, n = 20) were established.
Reproduction of muscular dystrophy and clinical signs in broiler
turkeys were similar to those in broiler chickens, described in detail
in a previous study of ours (Stoyanchev and Maruzova, 2017).
In all groups, blood was sampled from the wing vein after
manifestation of the disease by the 25th and 28th day, prior to the
treatment with Seled®and by the 31th and 34th day after the treatment
with Seled® at a dose of 0.06 mg/kg per os. Blood for biochemical
analyses (5 ml) was sampled from v. subcutaneous ulnaris. Heparin
was used as anticoagulant.
By the 25th and 28th day, 7-day oral treatment with Seled® at 0.06
mg/kg was initiated in the chickens with mild muscular dystrophy
(group IIA) and simultaneously, the deficient feed was replaced with
the standard one. In experimental group IIB, the birds were not
treated with Seled® and the deficient feed was nonreplaced with the
standard one.
The blood plasma concentrations of sulfur-containing amino
acids were assayed with an automated amino acid analyzer T 339 M
MICROTECHNA PRAHA in the Research Laboratory of the Faculty
of Agriculture at the Trakia University.
The analysis of numerical data was done with statistical
software Statistica 6.0® (Stat Soft SEM, USA).

Results and discussion
The results about the blood plasma levels of sulfur-containing
amino acid cysteine in healthy and suffering from muscle dystrophy
turkey-broilers prior to the treatment and after treatment are
presented on Figure 1.
At diseased turkey broilers, by the 25th day of feeding cysteine
decreased considerably – 0.086±0.004% in group IIA and 0.078 ±
0.005% in group IIB, the difference with the respective control group
(0.118±0.003%) being statistically significant (р<0.05). By the 28th
day of disease the levels were – 0.072±0.003% in group IIA and
0.072 ± 0.006% in group IIB, the difference with the respective
control group being statistically significant (р < 0,01). It could be seen
that cysteine concentrations were particularly low in diseased birds.
th
th
After treatment by the 31 and the 34 day in group IIA, blood
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cysteine levels changed, increasing to 0.110 ± 0.005% and to 0.109
± 0.007%, respectively, but the difference with the respective control
group was insignificant (р>0.05). In experimental group IIB, where
the birds were not treated with Seled® and the deficient compound
feed was not replaced with normal, by the 31th and the 34th day, blood
cysteine levels did not changed - 0.070 ± 0.006% and to 0.071 ±
0.005%, respectively, and were statistically significantly different (р
< 0.01) vs controls.
The analysis of blood methionine levels prior to the treatment
demonstrated a similar tendency (Figure 2). In turkeys with muscle
dystrophy, by the 25th day of feeding it was highly reduced - 0.057 ±
0.007% in group IIA and 0.055±0.005% in group IIB (statistically
significantly lower than respective controls: 0.081 ± 0.009 at
р<0.01). The highest reduction occurred in the diseased poults by
the 28th day of feeding - 0.051 ± 0.004% in group IIA and 0.051 ±
0.006% in IIB), also statistically significantly different from control
concentrations (р < 0.01).
In healed turkey-broilers by the 31th and 34th day, after
treathment, methionine concentrations increased in group IIA: to
0.077 ± 0.008% and 0.078±0.009%, respectively, although they
reached control levels and the differences vs respective controls
were insignificant (р>0.05). In group IIB, the birds were not treated
with Seled® and the deficient compound feed was not replaced with
normal, so by the 31th and the 34th day, blood methionine levels did
not change - 0.052 ± 0.006% and to 0.056 ± 0.007%, respectively
(р<0.01 vs control levels).
In conclusion, the analysis of blood plasma concentrations of
the sulfur containing amino acids showed a reduction in turkeybroilers suffering from muscle dystrophy. These data supported the
involvement of sulfur-containing amino acids in muscle dystrophy.
Our results corresponded to the opinion of Helmboldt et al. (1972)
who assume that the deficiency of vitamin E and sulfur-containing
amino acids in the food results in the development of nutritional
muscle dystrophy in chickens. The amino acids methionine, arginine
and glycine participate in creatine synthesis that is physiologically
essential for the function of muscle tissue.
Our data about the role of sulfur-containing amino acids in the
muscle dystrophy in turkey-broilers are also confirmed by the fact,
that the treatment protocol of muscle dystrophy includes the
supplementation of non-deficient forage not only with Se, vitamin E,
but also with cysteine or methionine.
Explaining the pathogenesis of myopathies in chickens, turkey
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Figure 1. Blood plasma concentrations of the sulfur
containing amino acid cysteine at turkey-broilers, either
healthy or with muscular dystrophy prior to treatment and
after treatment with Seled® (*p<0.05, **p<0.01)
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Figure 2. Blood plasma concentrations of the sulfur
containing amino acid methionine at turkey-broilers,
either healthy or with muscular dystrophy prior to
treatment and after treatment with Seled® (**p<0.01)
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poults and ducklings, the inadequate amount of sulfur-containing
amino acids is outlined together with vitamin E deficiency (Gordon
and Jordon, 1985). These deficiencies result in impaired membrane
structure. The decreased blood plasma concentrations of sulfurcontaining amino acids in turkey-broilers suffering from muscle
dystrophy, observed by us, is supported by the views of aforecited
authors.

Conclusion
In turkey-broilers suffering from muscle dystrophy, the blood
concentrations of sulfur-containing amino acids cysteine and
methionine decreased. After the treatment of turkey-broilers with
muscle dystrophy, and supplementation with undeficient forage with
Se, vitamin E, but also with sulfur-containing amino acids cysteine or
methionine with 0.06 mg/kg Seled the plasma levels of sulfurcontaining amino acids cysteine and methionine were normalised in
birds affected with the mild clinical form (II A group). The birds
suffering from the severe clinical form of disease (II B group), which
were not treated with Seled® and whose deficient feed was not
corrected, could not recover and levels of sulfur-containing amino
acids cysteine and methionine did not become normal.
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