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ABSTRACT

In farm animals, pre-slaughter period is the most stressfull stage of their lifetime. The current study was conducted
to investigate comparatively the stress responses ofi Saanen, Maltese, Gokceada and Hair Goat kids to the stressors
related with pre-slaughter management procedures. A total ofi 40 goat kids from 4 different breeds (11 Saanen,
11 Maltese, 9 Gokceada and 9 Hair Goat) were used in the study. Two blood samples (EDTA and heparinised) were
collected from each animal at two different times (at home pen and at exsanguination). Packed cell volume (PCV) was
measured in EDTA blood samples by the standard capillary microhematocrite method. Heparinised samples were used
for determination ofi plasma glucose, lactate dehydrogenase (LDH), creatine kinase (CK), cortisol and total protein
concentrations. For each breed, plasma glucose and cortisol concentrations measured at exsanguination were higher
than those ofidetermined at home pen. Breed had no significant effect on plasma glucose and cortisol concentrations at
both sampling times (P>0.05). However, Maltese kids had higher concentration of plasma LDH at exsanguination than
Saanen kids (P<0.05), and they had higher plasma CK level than Gokceada, Saanen and Hair Goat kids (P<0.05). The
effect ofi breed on PCV and total protein level was significant at both sampling times. Plasma total protein
concentration measured at home pen and at exsanguination in Hair Goat kids was lower than those measured in other
breeds (P<0.01). It is concluded that, pre-slaughter procedures resulted in a stress response in Saanen, Maltese,
Gokceada and Hair Goat kids. However, breed had no significant effect on cortisol and glucose responses of Goat kids
to the stressors related with pre-slaughter management procedures. Moreover, significant differences were observed
among breeds in terms of CK and LDH levels measured at exsanguination, which is probably resulted from the
difference in temperament.
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OZET

SAANEN, MALTA, GOKCEADA VE KIL KECISI IRKI OGLAKLARDA KESIM STRESINE ILISKIN
BAZI HEMATOLOJIK VE BIYOKIMYASAL PARAMETRELERIN KARSILASTIRILMASI

Ciftlik hayvanlarinda kesim Oncesi dénem hayatlarinin en stresli donemidir. Bu aragirmada Saanen, Malta,
Gokeeada ve Kil Kegisi ki oglaklarin kesim 6ncesi uygulanan prosediitlere kargi verdikleri stres yanitinin
kargilagtirmali olarak incelenmesi amacglanmigtir. Aragtirmada dort farkli wktan toplam 40 adet erkek oglak
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(11 Saanen, 11 Malta, 9 Gékgeada, 9 Kil Kegisi) kullanilmigtir. Her bir hayvandan, hem oglaklar besi bolmesinde iken
hem de kesim sirasinda ikiger adet kan 6rnegi (EDTA’ ve heparinli) alinmigtir. Hematokrit deger (PCV) EDTA’h kan
6rneklerinde standart kapillar mikrohematokrit y6ntemi ile belirflenmistir. Plazma kortizol, glukoz, kreatinin kinaz
(CK), laktat dehidrojenaz (LDH) ve total protein, diizeyleri ise heparinli kan 6rneklerinde belirlenmigtir. Aragtirma
kapsaminda incelenen her bir keci 1rk1 icin kesim sirasmda belirlenen plazma kortizol ve glukoz diizeyleri hayvanlar
besi bélmesinde iken yapilan 6lgiimlerden daha yiiksek bulunmugtur. Her iki kan alma déneminde de irkin plazma
kortizol ve glukoz diizeyleri iizerine etkileri 6nemsiz bulunmugtur (P>0,05). Bununla birlikte, kesim sirasmda alman
kan 6rneklerinde Malta irkindan oglaklarin plazma LDH diizeyi Saanen wrki oglaklarinkinden (P<0,05), plazma CK
diizeyi ise Saanen, Gékgeada ve Kil Kegisi k1 oglaklarinkinden (P<0,05) énemli diizeyde yiiksek bulunmugtur. Irkin
PCV ve total protein diizeyi lizerine etkisi her iki kan alma donemi icin de 6nemli bulunmugtur. Plazma total protein
konsantrasyonu hem besi bolmesinde hem de kesim sirasmda yapilan 6lciimlerde diger irklara oranla Kil kegisi irki
oglaklarda 6nemli diizeyde diigiik bulunmugtur (P<0,01). Aragtrma sonucunda kesim 6ncesi hayvanlara uygulanan
prosediirlerin Saanen, Malta, Gékgeada ve Kil Kegisi oglaklarinda bir stres yanitina neden oldugu, fakat kesim éncesi
yapilan uygulamalara iligkin stres uyaranlarna verilen kortizol ve glukoz yamti iizerine irkin 6nemli bir etkisinin
olmadig1 belirlenmigtir. Diger yandan, kesim sirasmda belirlenen CK ve LDH diizeyleri iizerine irkin etkisinin ¢nemli
oldugu ve bunun da muhtemelen wrklar arasmda ki mizag farkliligindan kaynaklandig1 sonucuna varilmagtir.

Anahtar Kelimeler: Oglak, 1k etkisi, kesim siras1 stres parametreleri

Introduction lessening ofipain before and during slaughter. In
farm animals, pre-slaughter period is the most
stressful stage of their lifetime. Animals can
express a stress response with increased plasma

such as the public nutrition, and provision ofiraw cortisol and glucose concentrations due to the
material requirements for food, textile, carpet procedures applied during transportation and
and leather industries (Yalgm, 1985). Goat prc?-slaughter pCI‘lOd: Furthermore, rqnoval ofi
breeding, which takes place in small ruminant animals from their shelters, loading and
breeding, plays an important role in livestock unloading onto V€h1_01€S, a_nd injuries during the
breeding of Turkey in respect of both economy management of animals in the slaughterhouse

and provision ofi nutritive requirements of the cause an increase in plasma LDH and CK
public (Kosum et al., 2003). concentrations (Adenkola and Ayo, 2010,

Ferguson and Warner, 2008). On the other hand,
o . excessive stress during these procedures causes
Proﬁtabﬂl.ty, animal welfare should also be, taken depletion ofiglycogen reserves in muscles, which
1nt9 conmderahqn during the dete_rmmahon off in turn may cause darker meat color and tougher
optimal production systems (Mejdell, 2006). meat (Ekiz et al.,, 2012a; Kadim et al., 2006;

Especially in developed western countries, Kadim et al., 2010; Safiudo et al., 1998)
people pay more attention to the issues such as ’ ’ ’ '

the conditions in which animals are managed and
reared in intensive livestock farms, how they are
transported, what kind of: procedures are applied

to the animals and requirement of these N
applications. Therefore, the importance of ofi animal such as breed or genotype (Broom,

“animal welfare” ConCCpt inCI'CaSeS day by day 2005). Kadim et al. (2006) found Signiﬁcant
(McGlone, 2001). Scientific  researches differences between Batina and Jabal Akdhar

goat breeds in terms ofi concentration of
focused on (a) the effects of: intensive breeding dopamine, cortisol, adrenalin and noradrenalin in

on animal welfare, and establishment of more blood samples taken immediately prior to

comfortable shelters, (b) transportation stress, slaughter. Hall et al. (1998) found that breeds
and improvement of transportation conditions, reared in highlands had higher plasma cortisol
(c) lairage procedure before slaughter, and concentration measured after transport than those

Small ruminant breeding is important for
economic assessment ofi natural pastures that
cannot be used for other purposes in the country,

In animal production systems, besides

Stress responses ofianimals can differ due to
various environmental or individual factors. One
ofi the factors ofi different stress responses
observed among animals is the genetic structure

regarding farm animal welfare are generally
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of breeds reared in lowlands. About 99% ofigoat
population in Turkey compose ofi native breeds
such as Hair Goat, Gokceada Goat and Angora,
and number of goats from improved breeds is
quite low. However, an obvious increase in
demand to the dairy breeds, such as Maltese and
Turkish Saanen, by the breeders who intend to
produce goat milk through intensive production
system, has been observed in recent years.

In the current study it was aimed to
investigate comparatively the packed cell
volume (PCV), and plasma concentrations of
glucose, cortisol, lactate dehydrogenase (LDH),
creatine kinase (CK), and total protein in blood
samples taken at home pen and at exsanguination
from Saanen, Maltese, Gokceada and Hair Goat
kids slaughtered at 5.5-6 months of age, and
therefore, to assess breed differences in
responses ofi animals to the stressors that they
experienced during the pre-slaughter period.

Materials and Methods

All experimental protocols of the study were
approved by the Ethic Committee ofi Istanbul
University (No: 53, 28.05.2009).

Animals, housing and fattening

Animal material of the study was 40 male
kids from Saanen (n=11), Maltese (n=11),
Gokceada (n=9) and Hair Goat (n=9) breeds.
The kids suckled their mothers until they
reached to 3-3.5 months ofi age. Following
weaning, kids were purchased from a private
farm, and they were transported to Istanbul
University Veterinary Faculty. Kids were
placed into four pens (each pen was 13 m’)
prepared for each breed. Finishing period
started after two weeks of adaptation period and
continued for 56 days. Kids had ad libitum
access to the grower concentrate feed (16.9%
CP and 2820 kcal’kg ME) and good quality
alfalfa hay (7.34% CP and 2050 kcal’kg ME),
and continuous access to clean/fresh water.
Following 56 days of finishing period, kids
were slaughtered in experimental abattoir in
Faculty ofi Veterinary Medicine immediately
after electrical stunning,

Blood sampling and analyses

In order to assess the stress response of goat
kids during the pre-slaughter period blood
samplings were performed at two different
times: 1) one week prior to slaughter, when the
animals were at their home pen, 2) at
exsanguination. Two blood samples (EDTA
and heparinised) from each animal were
collected at each blood sampling time. Packed
cell volume was determined in EDTA blood
samples by the standard capillary microhe-
matocrite method. Plasma samples obtained by
centrifugation (3500 rpm for 15 min) ofi
heparinised blood samples within 1 h of blood
collection were kept at -85°C until analysed.
Plasma cortisol concentration was measured by
using commercial diagnostic ELISA kit
(DiaMetra, Foligno, Italy). Assay sensitivity,
and intra- and inter-assay variations were
5 ng/ml, and 7 and 9.32% respectively. In order
to determine plasma CK, total protein, glucose
and LDH concentrations, a computer process-
controlled auto-analyser (TMS 1024, Tokyo-
Boeki Medical System, Tokyo, Japan) and
appropriate commercial kits (Spinreact, Girona,
Spain) were used.

Statistical analyses

One-way ANOVA was performed using
SPSS 10.0 programme (SPSS, 1999) in order to
determine the effect ofi Goat breed on cortisol,
glucose, LDH, CK and total protein
concentrations, and on PCV, measured in blood
samples collected at home pen and at
exsanguination. Ifi the influence ofi Goat breed
on these parameters were significant,
“Duncan’s multiple range test” was applied in
order to identify the significance ofi the
differences between pairs ofi breeds. Paired
samples t-test was applied to detect the
significance ofi the differences between blood
sampling times for the same breed.

Results
The influence ofi goat breed on plasma
cortisol, glucose, LDH, CK, total protein
concentrations and on PCV measured in blood
samples collected at home pen and at
exsanguination were given in Table 1. The
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effects of breed on plasma cortisol and glucose
concentrations at both sampling times were not
significant (P>0.05). On the other hand, the
effect of breed on plasma CK and LDH
concentrations in blood samples collected at
home pen were not significant (P>0.05), while
differences between breeds in terms of these
parameters were significant at exsanguination
(P<0.05). In the blood samples taken at
exsanguination, Maltese kids had higher plasma
LDH concentration than Saanen kids (P<0.05),
and had higher plasma CK level than Saanen,
Gokceada and Hair Goat kids (P<0.05). In both
sampling times, breed had significant effect on
PCV, and Saanen kids had higher PCV than the
other breeds (P<0.001). Furthermore, mean PCV
value determined for Maltese kids at
exsanguination was higher than those of
Gokceada and Hair Goat kids. Plasma total
protein concentration ofi Hair Goat kids was
lower than those ofiother breeds (P<0.01) at each
blood sampling time.

For each breed, mean values for plasma
glucose and cortisol concentrations obtained at
exsanguination were higher than those means
obtained at home pen. Plasma CK and LDH
concentrations in Saanen and Gokceada kids
were not influenced from sampling time.
However, significant rises in LDH and CK
concentrations for Maltese kids and in CK for
Hair Goat kids were observed at exsanguination.
Blood sampling time had no significant
influence on plasma total protein concentration
for all investigated breeds. Moreover, while any
significant change in PCV was not observed in
Saanen and Maltese kids, PCV of indigenous
breeds (Gokceada and Hair Goat) decreased
significantly in blood samples taken at
exsanguination.

Discussion

Slaughtering is the final stage of production
systems aimed to produce meat in farm animals
(Grigor et al., 2004). Meat producing animals
are subjected to various stressors such as
gathering, loading, transport, unloading, and
associated  handling procedures, social
disruption, physical discomfort, fatigue and
noise during the pre-slaughter period (De la
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Fuente et al., 2010; Ferguson and Warner,
2008; Terlouw et al., 2008). These stressors
lead to an imbalance of homeostasis, and then
the animal endeavour to restore the balance of
its body. Due to pre-slaughter stress, an animal
may encounter increased physical activity, fear,
fatigue and physical injury, which in turn cause
evident physical and emotional stress in the
animal (Ferguson and Warner, 2008). Since
certain blood parameters such as PCV, and
plasma concentrations ofi CK, LDH, glucose
and cortisol may change in animals exposed to
various stressors, these parameters had been
used as stress indicators in most ofi the previous
researches (Bornez et al.,, 2009; Ekiz et al.,
2012a; Ekiz et al., 2012b; Tadich et al., 2009).

When an animal is exposed to various
stressors, blood cortisol concentration increases
as a consequence ofl the stimulation ofi
hypothalamo-pituitary-adrenal  axis. The
elevated cortisol concentration may cause an
increase in blood glucose level. Moreover,
increased sympatho-adrenal activity stimulated
by physical and psychological stress also leads
hyperglycemia by increasing breakdown of
glycogen in the liver (Adenkola and Ayo, 2010;
Ali et al., 2006). In the current study, Saanen,
Maltese, Gokceada and Hair Goat kids had
similar plasma concentrations of' glucose and
cortisol in blood samples collected at home pen
and at exsanguination. These results indicate
that cortisol and glucose responses ofi Saanen,
Maltese, Gokceada and Hair Goat kids to the
stressors related with pre-slaughter management
treatments were similar. Supporting the current
results, Ekiz et al. (2012b) found no significant
differences among Sakiz, Karakul, Red
Karaman and Imroz rams in terms ofi cortisol
and glucose concentrations in blood samples
taken immediately after 2 h lairage period.
However, Hall et al. (1998) found significant
differences in plasma cortisol concentration of’
different sheep genotypes, and the authors
noted that cortisol responses to transportation
stress was higher in sheep originated from
highlands than lowlands.
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Significant breed effect on plasma cortisol
level was also found by Kadim et al. (2006),
who investigated stress responses of Jabal
Akdhar, Dhofari and Batina goats regarding to
transportation and pre-slaughter treatments.
Plasma cortisol and glucose levels obtained in
the present study were in agreement with the
levels found for Alpine goats (Kannan et al.,
2003) and Spanish Goats (Kannan et al., 2002).
On the other hand, Zimmerman et al. (2011)
reported greater cortisol values for crossbred
male kids subjected to different pre-slaughter
stressors.

The level of plasma CK increases as a
consequence ofi muscle damage or high levels
of physical activity. LDH is also released into
the bloodstream in an increased amount
following tissue damage (Bornez et al., 2009;
Kannan et al., 2003). Therefore, these two
enzymes are considered as indicators ofitrauma,
vigorous exercise or tissue damage resulted
from pre-slaughter management and transport
(Bérnez et al., 2009; De la Fuente et al., 2010;
Tadich et al, 2009). In the current study,
environmental conditions and facilities of:
fattening pens, handling and feeding practice
during fattening programme, and handling and
management applications during pre-slaughter
period were similar for Saanen, Maltese,
Gokceada and Hair Goat kids. Moreover,
differences among breeds in terms ofi CK and
LDH measured at home pen were not
significant. But, mean plasma LDH
concentration in blood samples taken at
exsanguination from Maltese kids was higher
than that of Saanen kids. Moreover, at
exsanguination, Maltese kids had higher CK
concentration than Gokceada, Saanen and Hair
Goat kids. Shaw and Tume (1992) noted that
blood samples taken at exsanguination can
supply valuable information regarding the
effects ofi pre-slaughter management. Results
for CK and LDH in the current study may
indicate greater amount ofitissue damage due to
traumatic events and/or physical stress resulted
from catching ofi animal in the lairage pen,
driving ofi the animal to the stunning area,
restraining ofi the animal for stunning and the
process of: stunning itselfi in Maltese kids than
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kids ofiother investigated breeds during the pre-
slaughter period. Kannan et al. (2007) noted
that the breed differences in CK activity may be
explained by difference in the temperament of:
breeds. The authors also noted that, agonistic
encounters among animals occurred during the
lairage and pre-slaughter period may also cause
an increase in the concentration of blood CK.
Furthermore, Van de Water et al. (2003)
reported that elevated CK level determined at
bleeding might be result from mounting and
butting behaviours expressed during the lairage
period.

Packed cell volume may increase as a result
ofi splenic contraction induced by sympathetic
nerve activity or catecholamines released into
the blood stream due to various stressors. PCV
can also increase as a result ofi dehydration
(Adenkola and Ayo, 2010). In the current study,
indigenous goat breeds (Gokceada and Hair
Goat) had significantly lower PCV values at
exsanguination than Maltese and Saanen
breeds. However, this result cannot be
attributed to the higher stress responses ofi
Maltese and Saanen breeds compared with
those of: indigenous breeds to the pre-slaughter
management procedures, since the four goat
breeds investigated in the present study had
similar glucose and cortisol levels in blood
samples  collected at  exsanguination.
Furthermore, PCV values ofi Maltese and
Saanen breeds are within the normal reference
ranges reported for healthy goats (Jones and
Allison, 2007). On the other hand, PCV values
of indigenous breeds (Gokceada and Hair Goat)
determined at exsanguination may indicate
anemia, which presumably, was resulted from a
factor related with the fattening period, since
Gokceada and Hair Goat kids had also lower
PCV values measured at home pen compared
with Saanen kids.

An increase in total protein concentration
due to several stressors has been reported by
various authors (Bornez et al., 2009; Ekiz et al.
2012a; Kadim et al. 2006). In the current study,
Hair Goat kids had lower total protein
concentration than the other 3 breeds both at
home pen and at exsanguination. However, this
result did not indicate a higher stress response
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in Maltese, Saanen and Gokceada kids, since
total protein concentrations of these breeds are
within normal physiological ranges of 6-7,5
g/dl reported for healthy goats (Jones and
Allison, 2007).

According to the results of the current study,
it is concluded that pre-slaughter procedures
resulted in a stress response in Saanen, Maltese,
Gokceada and Hair Goat kids which coincides
with increased cortisol and glucose levels at
exsanguination compared with home pen
values. However, differences among breeds
were not significant in terms of cortisol and
glucose responses to the stressors related with
pre-slaughter management procedures.
However, significant differences among breeds,
in terms of CK and LDH levels, were
determined at exsanguination, which indicate
physical trauma and/or tissue damage occurred
during the pre-slaughter period, and probably
resulted from the differences in temperament.
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