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SUMMARY

Background: Studies of welfare status in commercial broiler chickens in
Egypt were still not including all welfare indicators. The purpose: The
present study was designated to investigate the welfare status in the
previously studied commonly reared broiler strains in Upper Egypt in
terms of hormonal assay, immunological and productive traits when they
were kept collectively under the same husbandry conditions. Methods:
Strains under investigation were Avian 43, Hubbard, Ross and Cobb.
Firstly, tri-iodothyronine (T3) and growth hormone (GH) were measured.
Secondly, Heterophil to lymphocyte ratios (HLRs) were also measured
as an indicator to slight and moderate physiological stress and in
addition to their indication about cellular immunity. Thirdly, the
humoral immune component was estimated by measuring
heamagglutination inhibition (HI) titer to Newcastle Disease Virus
(NDV) antigen. Results: Serum GH levels were lower in Ross and Cobb
strains when compared with Hubbard and Avian 43 strains at 2" and 4"
weeks old. On the other hand serum T3 levels were significantly higher
in Ross and Cobb strains when compared with Hubbard and Avian 43
strains at 2 weeks old. Therefore, the higher serum T3 levels at first
2weeks the higher were the feed conversion and final body weight.
These results indicated that T; has more impact on body weight gain
than GH in commercial broiler strains in broiler chicken reared under
intensive housing systems. HLRs were significantly increased with ages
in all strains, but HLRs were higher in Avian 43 and Hubbard broilers
when compared with Ross and Cobb broilers at 4™ and 6™ weeks of age.
Conclusion: Welfare status in terms of immunity and stress tolerance
was higher in Ross and Cobb broilers when compared with Avian 43 and
Hubbard broilers. Therefore, the high welfare status could be translated
into high productive performance in commercial broilers that kept under
intensive rearing conditions in Upper Egypt.
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INTRODUCTION

Productive  performance, physiological, behavioral and
immunological measures have played a prominent role in evaluation
efficiency of applied husbandry system. Modern selection programs
have produced rapidly growing efficient broilers (Siegel, 1995). But this
selection has also induced endocrine changes, more particularly at the
level of thyroid and somato-tropic axis (Gonzales et al., 1999).

Thyroid hormone levels, especially for 3, 3, 5-tri-iodothyronine
(T3) are closely related to metabolism (Gonzales et al., 1999). Growth
hormone (GH) plays a central role in growth and metabolism of birds as
it stimulates the release of insulin-like growth factor and inhibits the de-
iodinization of thyroxine (T4) to metabolically active form in birds
which is T3 (Lam and Scan, 1986). Therefore hypothyroid chicken had
lower growth rate (Decuypere et al., 1987) that could be related to
decreased food intake (Lunger et al., 2001). In addition T3 was not
significantly different between Hubbard and Ross strains of chicken but
decreased linearly with advancing of age (Bordas and Minvielle, 1999).

Heterophil to lymphocyte ratio (HLR) was a highly heritable trait
(Al-Murrani et al., 1997). McFarlane et al. (1989); Gross and Siegel
(1983) reported that increased HLRs were a good indicator to slight and
moderate degrees of physiological stress. HLRs were considered the
only non-infectious hormonal responses of leucocytes to stress in broiler
chicken (Maxwell, 1993; Siegel, 1995). Regarding HI titer as an
indicator of humoral immune component, a high titre of HI antibodies
after vaccination was produced under a satisfactory level of immunity
and a low immune status was associated with a reduced titre of HI
antibodies (Levy and Rones, 1973; Fanguy, 1982).

Criteria to evaluate welfare should include its indicators which
are productive, physiological, behavioral and immunological traits.
Considerable literature existed on behavioral responses, production
characteristics, physiological and immunological responses. However,
all these are lacking full criteria in an integrated study. After measuring
behavior and productive traits in broilers strains in our previous study
under publication (Mahmoud et al., 2011), this study was performed to
fulfill the criteria about the welfare status in terms of physiological and
immunological traits in most commonly reared broiler strains kept under
intensive rearing conditions in Upper Egypt.
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MATERIALS and METHODS

1. Subjects and housing:

The study was conducted in Animal Production Department in
experimental farm, Faculty of Agriculture, Assiut University. The
commercial strains under examination; Avian 43, Hubbard, Cobb and
Ross broilers were supplied from provider companies. Each flock
stocked in a closed environmental house. Food and water were supplied
ad libitum. A group of forty chicks from each of the previous four flocks
(Ross, Hubbard, Cobb and Avian 43) were selected at random upon
arrival, individually weighed and identified by leg tags. Upon receipt
they were randomly allocated within the same hutch of their parent flock
but in separate space (2.0X 1.5 X0.5m°). Pens were made of wire
meshes equipped with chopped wheat straw bedding, a feeder and a
drinker identical to the flock groups. Rearing and maintenance
conditions followed recommendation of manufacturer companies.

2. Blood sampling:

During catching birds, an experimenter quietly and gently
entered the pens and allowed 3 min for the birds to adjust to the presence
of the catcher. Blood samples were taken from 6 chicks that were
selected randomly each time and caught with both hands and held in an
inverted manner. While moving through the pens, the experimenter
avoided pushing and stirring the birds deliberately. Following blood
sampling, the birds were marked by leg tagging using plastic adhesive
tapes and returned to their home pens. Each chick was caught and
sampled, immediately one after another. This procedure should not
influence other members of the flock (Zulkifili et al., 2002; Zulkifili and
Azah, 2004). About 0.5 to 1ml blood samples were collected from each
chick at 2" 4™ and 6™ week ages respectively to represent starting,
growing and finishing periods of commercial broilers under intensive
rearing conditions.

3. Hormonal analysis:

To avoid circadian variations in serum hormone concentrations
all samples were taken at the same time of the day (Bishop et al., 1992).
Hormonal analysis in serum samples were performed according to
Immulite system protocol for both growth hormone (Hattori, 1988) and
tri-iodo-thyroinine (NCCLS, 1998) in laboratory of hormonal assay,
Department of Clinical pathology, Assiut University Medical Hospital.
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4. Heterophil to lymphocytes ratio (HLR):

Brachial venopuncturing sampling in micro-heamatocrite
centrifuge tubes was performed. Blood smears were prepared using
May-Grunwald-Giemsa stain (Maxwell, 1993). Heterophils and
lymphocytes were counted up to 400 cells. The other portion of blood
sample collected in Epindoorf’s tubes was centrifuged and sera were
used for Heamagglutination inhibition test.

5. Heamagglutination inhibition (HI) test:

Heamagglutination inhibition titers were determined by using
four heamagglutination units of Newcastle Disease Virus (NDV) antigen
according to established and published protocols (Purchase, 1989;
Lunger etal., 2001).

6- Statistical analysis:

All statistical analysis of data was performed using SPSS (2007)
Software. Data were presented as means = standard error (SE).
Descriptive statistics of 3 age groups in 4 broiler strains were analyzed
by two-ways ANOVA. Tukey’s HSD was used for multiple comparisons
of mean values at 2™, 4™ and 6™ weeks of age in different broiler strains.

RESULTS and DISCUSSION
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Fig. 1: Serum GH concentration in four broiler strains at 2"% 4™ and
6" weeks of age. Two ways ANOVA indicated a significant effect of
age on levels of GH, with advancing age, there were increasing level of
GH. Post hoc Tukey’s HSD tests showed that Avian 43 and Hubbard
strains showed significant higher levels of growth hormone when
compared with Ross and Cobb strains at 4™ and 6™ weeks of age. All
values were presented as SEM, values superscripted with letters mean
significant (P< 0.05).
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Fig. 2 Serum T3 concentration in four broiler strainsat 2", 4™ and
6™ weeks of age. Tukey’s HSD Post hoc tests indicated that Ross and
Cobb had higher levels of T3 when compared with Avian 43 and
Hubbard only at 2™ week of age (P<0.01).

In present study, there was a general decrease of serum T3
concentrations with advancing the age within all strains. These results
were agreed with Carew et al. (1998) who found that serum T3
concentrations level at 2nd weeks of age was 2.20 + 0.09 ng/ml. Bordas
and Minvielle (1999) reported that T3 level decreased linearly with age
increment. Lunger et al. (2001) also found that T3 level is positively
correlated to the feed intake and weight gain in broiler chickens up to 7
weeks age.

Regarding the relationship between GH and thyroids Closset
(1983); Reiprich et al. (1995); Hall (2001) found that the early rapid
growth of broilers during 1st three weeks corresponded to relatively low
levels of GH concentration but had high T3 levels. The later decreased
growth rates were linked to increased amounts of plasma GH
concentrations. This negative correlation between T3 and GH was
illustrated by Donoghue and Scanes (1991) who found that T3 inhibited
growth hormone release by reducing the availability of intracellular
stores of GH and inhibiting GH release. Regarding Humoral immune
component, HI titer in broiler strains (Table 1) two-ways ANOVA
revealed a significant main effect of strain and age differences (P<0.05).
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Post hoc Tukey’s HSD tests indicated significant differences (P<0.01)
between Ross and Cobb when compared with Hubbard and Avian 43.
Kidd et al. (2001) found that Hubbard broiler had an average of 51 Logio
antibody titers in HI test.

In present study there was significant decrease of HLR with
advancing of age. Differences in heterophils to lymphocytes ratios that
reported by Kliger et al. (2000). Their measures of HLRs were as
followed: 0.25 and 0.27 for 3 weeks and 6 weeks post hatching
respectively in broiler chickens. Elston et al. (2000); Campo et al.
(2001) suggested that H/L ratios of about 0.2, 0.5 and 0.8 that associated
with low, optimum and high level of stress respectively. Therefore in the
present study the high HLRs in Avian 43 and Hubbard may indicate
higher degree of stress and hence lower welfare status when compared
with Ross and Cobb broilers.

Table 1: Serum T3 and GH levels, HI titers and HLRs in commercial
broiler flocks.

train
Avian 43 Hubbard Ross Cobb
Age
Body weight
2 week 305 + 3.83 255.8 £ 4.58 246 = 3.2 303.6 +2.31
4 week 1040.8 + 16.7 970+5.14 9758+ 7.7 914.8+6.6

6 week 1576.2 + 3.53 1560.8 +8.45 | 1563.5+7.92 | 1736.7 +11.22%
Heamagglutination inhibition (HI) titers (Log0)

2 week 512 36 32 32

4 week 53° 31 34 36

6 week 52° 33 37 35
Heterophil to lymphocyte ratios (HLRs)

2 week 0.24 + 0.03 0.23+ 0.08 0.17+ 3.83 0.14+ 0.04

4 week 0.42+ 0.13% 0.39+ 0.03% 0.19+ 3.83 0.17+ 0.08

6 week 0.51+ 0.08° 0.48 + 0.04° 0.24 + 3.83 0.19+ 0.07

Tukey’s HSD Post hoc tests indicated Cobb had highest body
weight at 6™ week of age when compared with other strains. While HI
titers were higher in Avain 43 strains than others. HLRs were also higher
in Avian 43 and Hubbard when compared with Ross and Cobb. Data are
presented as SEM and values with superscripted letter means
significantly different (P<0.05).



Assiut Vet. Med. J. Vol. 57 No. 130 July 2011

Results of this study indicated that HLRs were more descriptive
to the degree of stress in commercial broilers. In addition, T3 had more
positive impact on final body weight than growth hormone in
commercial broiler chicken reared under intensive housing systems.
Conclusion: Welfare status was higher in Ross and Cobb broilers when
compared with Avian 43 and Hubbard broilers were characterized by
high T3 levels, low HLRs and associated with high productive
performance. Therefore, high welfare status in terms of immunity and
stress tolerance could be responsible for high productive performance.
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