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ABSTRACT

This work aimed to evaluate female lineage broilfens halothane sensitivity and for their suscepitipito the
subsequent development of PSE meat. The halotleashevas carried out in an anesthetic chamber wih#3
halothane. The unconscious birds were examinedefpmuscle rigidity. If one or both legs becameeraed and
rigid, the birds were classified as halothane sgwesi (HAL+), while unresponsive birds were claggifias
halothane negative (HAL-). The results showed ia298 birds aged 42 days old, 95.6% were HAL- artbo
were HAL+. A sample of pectoralis major muscle was colledteth HAL- (n=105) and HAL+ (n=13) birds. The
pH and breast fillet color were determined at 42@,hours post-mortem. Interestingly, only 2.5% @&fLH birds
displayed PSE meat characteristics compared to%207 HAL- individuals. The halothane test demortstighat
female lineage broilers displayed very little séimity towards halothane, indicating that the denmhent of PSE
meat is related to other environmental factors.

Key words: Environmental factor®?ectoralis majorMeat color abnormality

INTRODUCTION and muscle mass gain can have on the muscle
development. In some cases, it has been shown to
The modern broiler is a result of genetic selectiogause abnormalities such as myopathy, which
driven by the economic need to produce birds withesults from increased muscle fiber development
greater muscle mass and a quicker growth raie the transversal area (Scheuermann, 2005).
(Oba et al., 2006). Both male and female birds ardmong these muscle abnormalities, the
used to produce broiler meat, while for layingdevelopment of PSE (pale, soft, exudivate) meat is
eggs, only female birds from female line are usegirobably the main factor being currently
(Santini, 2004). However, so far, little evaluated. PSE meat occurs due to post mortem
consideration has been given to examining theapid glycolysis associated with a quick pH drop
impact that this genetic selection for rapid growttwhile the carcass is still hot (Bendal and Wismer-
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Perdersen, 1962). This association between p@Nn) (Fujii et al., 1991). Bird sensitivity towards
and high temperature causes meat proteirhalothane has already been studied by several
denaturation, impairing the functional propertiesauthors (Wheller et al., 1999; Owens et al., 2000;
of the protein and giving rise to meat surfaceCavitt et al., 2004, Olivo et al., 2001, Guarnigt;
exudates (Candek-Potokar et al., 1998, Olivo et a004, Soares et al., 2007), however, few reports
2001). have focused on the occurrence of halothane
In pigs, PSE meat is the end result of Pork Stresensitivity in female lineage broilers. The
Syndrome (PSS) symptoms. There is a relationshigbjective of this work was to evaluate female
between PSS and animal susceptibility tdineage broilers for their sensitivity to halothane
halothane anesthetic; particularly in thosegas and the possible relationship to the
individuals that are ryanodine mutation carriess, adevelopment of PSE meat.

observed through leg rigidity (Mickelson and

Louis, 1996). Leg rigidity results from an increase

in anaerobic metabolism and correspondingd ATERIALS AND METHODS

excessive muscle contraction (Mitchell and

Heffron, 1982). This genetic relationship has beemnimals

demonstrated by Fujii et al. (1991), who reported~emale lineage broilers aged 42 days (n=298) and
the existence of a point mutation in tlyg 1 gene grown by a broiler chicken company in Minas
that is responsible for coding ryanodine. ThisGerais, Brazil, were taken to the Pirassununga
protein controls Cd in excitation-contraction Campus at Sdo Paulo University.

coupling within the sarcoplasmic reticulum and is

responsible for accelerated muscle metabolisnHalothane test

which causes PSE meat formation in pigsThe halothane test was carried out in a specially
(Mickelson and Louis, 1996). Thhal gene is designed chamber similar to the one described in
related to an animal’s halothane sensitivity. Thevarchi et al. (2009). This chamber is composed of
dominant form of this gene in pigs produces ahree compartments where each bird is inserted, as
normal phenotype (NN); sensitive animals areeen in Figure 1.

recessive (nn) and the hybrids are intermediate

Figure 1 - Broiler leg rigidity as a response to sensitivity3.0% halothane gas: a) non-responder,
HAL-, b) and c) responder, HAL+.

Anesthesia was administered for 5 minutes, aftewere classified as halothane sensitive (HAL+). If
which the birds were examined for muscle rigidityno response was observed, broiler chickens were
in their legs while they were unconscious. If theclassified as halothane negative (HAL-).

muscles in at least one leg were stiff, the birds
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Observations of leg rigidity were made by threausing the L* values described in Olivo et al.

alternating judges and one fixed judge (Wheller e2001). The pH was measured with a Testo 205 pH

al., 1999; Owens et al., 2000). In this mannenmneter by inserting an electrode into the breast

birds were classified into two groups: HAL+, rigid muscle. A Minolta CR 400 colorimeter was used to

legs as a response to halothane and HAL-, nevaluate the L* value (CIELAB color system) on

response to halothane. These can be seen in the Pectoralis major muscle at the posterior

Figure 1. surface of intact skinless fillets 24 houpsst-
mortem.

Slaughter

Approximately 3-4 hours after the halothane test

was administered the broilers were slaughtereRESULTS AND DISCUSSION

mimicking routine commercial line procedures as

closely as possible. After approximately 30 minHalothane test

the pectoralis majomuscle was collected from 13 Figure 2 presents the occurrence of HAL+ and

HAL+ and 105 HAL- individuals. The initial pH HAL- in female lineage broilers. Of the 298

value (pH) was measured for each sample. Breagivaluated birds only 4.4% were halothane

fillets were kept at 4°C for 24 houpost mortem responders (HAL+) and 95.6% were halothane

(Guarnieri et al., 2004After this storage period a non-responders (HAL-). The lower incidence of

second pH test (pHwas performed. A color test HAL+ observed in this study is likely due to all of

(L*, a*, b*) using the CIELAB system was also these samples originating from a female lineage.

performed for each sample (Guarnieri et al., 2004)This lineage has been specifically designed for
reproductive improvement, rather than for the

Determination of PSE meat characteristics production of higher yield muscle mass as is

PSE breast fillet meat was characterized using ptbmmon in male lineage (Scheuermann, 2005).

(< 5,9) and color (L*> 53,0). Color was assessed

4,4%

95,6%

m HAL + O HAL -

Figure 2 - Incidence of broilers that were halothane respmd@elAL+) and halothane non-
responders (HAL-) after submission to 3.0% halothgas for 5 minutes.

Lineages that are developed for increased muscRSE meat occurrence

mass are indirectly made more susceptible to thierom Figure 3, it can be observed that HAL+ birds
formation of PSE meat (Oba et al., 2006). Axhibited only three cases of PSE meat, while in
previously stated, the main cause of pig PSE me#tte HAL- group, there were 15 cases of PSE meat
is related to theyr 1 gene mutation (Fujii et al., in the 105 evaluated samples. Therefore, the
1991). Our results show that this is probably noHAL+ group contributed with 2.5% and the HAL-
the case for broilers in the female lineage, as thigroup with 12.7% of PSE meat from the total
lineage exhibits a low incidence of halothanesvaluated birds.

responders (HAL+) as can be seen in Figure 2.
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Figure 3 - Incidence of PSE meat in female broiler breakttfilfrom the two groups: 1) HAL+
and 2) HAL-, after halothane testing, showing teeayal absence of this abnormality
in the female lineage broilers.

Female lineage broilers can, however, producACKNOWLEDGMENTS

PSE meat. It is probable that the high occurrence

of PSE meat in male lineage broilers is due tartheiThis work was partially funded by Fundac&o
breeding for higher muscle mass gain and quickexraucaria/FINEP, Fundacdo Araucaria/CNPq
growth  (Dransfield and Sosnicki, 1999). Pronex (Protocol # 09.277). Thanks also to the
Scheuermann (2005) reported that the genetiCAPES Foundation for a graduate scholarship to

selection of male lineage broilers for increase®FM and ILZ. EIl and MS are CNPq Research
muscle development promoted the incidence dfellows.

anomalies such as myopathy, which occurs when
there is an increase in muscle fibers in the
transversal area. Increased occurrence of PSE mgaESUMO
was also observed in these animals. In the results
presented here, it is demonstrated that th@ objetivo deste trabalho foi avaliar a
incidence of PSE meat in broilers from femalesensibilidade de aves de uma linhagem fémea ao
lineages is caused by environmental angalotano e sua relacdo com o desenvolvimento de
phenotypic factors, rather than thieal gene carnes PSE. O teste do halotano foi conduzido
mutation as reported for a commercial male broilegom o auxilio de uma camara anestésica com 3,0%
lineage (Soares et al., 2002; Guarnieri et al.4200de halotano volatilizado. As aves inconscientes
Simdes et al., 2009). foram examinadas pelo enrijecimento dos seus
membros inferiores. Quando ambos ou um dos
membros permaneceram rigidos, os frangos foram
CONCLUSION classificados como sensiveis ao halotano (HAL+)
e os frangos sem enrijecimento dos membros
The halothane test demonstrated that broilers froforam classificados como n&o-sensiveis (HAL-).
female lineages showed very little sensitivityOs resultados mostraram que de 298 frangos com
towards halothane induction and that the12 dias de idade, 95,6% foram HAL-, e apenas
occurrence of PSE meat in this lineage is related #%,4% HAL+. O peito foi coletado das aves HAL-
environmental factors. (n=105) e HAL+ (n=13) em que o pH e Cor
(L*,a*,b*) foram determinados a 4°C, 24h
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postmortem.Interessantemente, apenas 2,5% dadickelson, J. R. and Louis, C.F. (1996), Malignant
aves HAL+ demonstraram carnes PSE, enquantohyperthermia: excitation-contraction coupling, “Ca
que as aves HAL- apresentaram 12,7% de carnedelease channel, and cell Caregulation defects.
PSE, em relag&o ao total de aves abatidas. O tes{EnYSiology RevienBaltimore, 76, 537-592.

do halotano demonstrou que frangos da linhage gcgﬁyérﬁés ngd%gﬁg; ]]n J#gd(lsgsg;(:%gmfg;?
fémea mostraram pouquissima sensibilidade aoz):f,)O ' ’

halotano, indicando que a ocorréncia de carng,, A - Soares. A. L. Ida. E. I. and Shimokomaki
PSE esta mais associada a fatores ambientais. (2006), A evolucio da selecdo genética do frange e

anomalias que afetam a producdo das carnes.
Aveworld 48-51.
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