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SUMMARY

The objective of this study was to examine some

carcass characteristics and plasma constituents of
broiler chicks as affected by feeding diets containing
37.5 or 75 ppm lasalocid (Las) or 30 or 60 ppm
salinomycin (Sal) with or without 20 ppm virginiamycin
(Virg) or 10 ppm avoparcin (Avo).
Each of the medicated and unmedicated fifteen diets was
fed to 4 replicates of B8 chicks each. The diets were
supplemented with the drugs from one to six weeks of age
followed by a week withdrawal period. At the end of the
6 and 7 weeks of age, 4 birds from each treatment were
sacrificed to study carcass traits and blood plasma
constituents.

The results of carcass characteristics (g/100 g body
weight) showed that chicks fed diets containing
antibiotic and /for coccidiostat exhibited higher
dressing and total edible parts values and lower
intestinal weight than those obtained from the
unmedicated birds either at & or 7 weeks of age, There
were significant (P<0.05) interactions in dressing,
total edikble parts and intestinal weight between
antibiotics and coccidiostats. Feeding the combination
of 20 ppm virginiamycin + 37.5 ppm lasalocid resulted in
better dressing and greater total edible parts and lower
intestinal weight than those obtained with either
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supplement fed alone.

The results of the plasma constituents at 6 wks of age
showed that the addition of antibiotics and/or
coccidiostats to broiler diets tended to increase the
levels of total proteins,globulin, glucocse, alkaline
phosphatase and glutamic pyruvic transaminase and
decrease the levels of cholesterol and total lipids when
compared with the corresponding values of the
unmedicated birds. The results of albumin and glutamic
oxaloacetic transaminase did not give consistent
trends.There were no significant differences in plasma
constituents among the medicated and unmedicated
treatments at 7 wks of age. The data indicated that no
deleterious effects on plasma constituents of chicks
were obtained as a result of such supplementation under
the experimental conditions either at 6 or 7 wks of age.

Keywords: Lasalocid, salinomycin, virginiamycin,
avoparcin, coccidiostat, carcass characteristics, plasma
constituents, broiler

INTRODUCTION

With the developing interest in further praocessing of
broilers, there has been an increased interest in
factors that may influence dressing percentage.
Reportes of the effects of antibiotics and for
coccidiostats upon carcass parameters have been
inconsistent, some studies suggest an improvement in
carcass yeild or yield of various parts of the carcass
and others suggest little or no change.

Hematochemistry constitutes an increasing useful aid in
zootechnical and veterinary research. It permits the
study of specific pathological alteraticns of certain
bloed constituents and recognition,under strictly
controlled experimental conditicns, of the existence of
metabolic alterations of different origin. Many factors
can influence the level of a particular bloed
constituent,genetic type, feeding, micro and macro-
climate, rearing technique, age, physiological state,and
sex, as well as pathological factors. Moreover, methods
of sampling and obtaining the biological material and
the methods of analysis can alsc influence results.
Because of the importance of dressing percentage and
total edible parts in the commercial poultry industry
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in Egypt, the present experiment was conducted to study
the effects of feeding diets containing 37.5 or 75 ppm
lasalocid (Las) or 30 or 60 ppm salinomycin (Sal) with
or without 20 ppm virginiamycin (Virg) or 10 ppm
avoparcin (Avo) on some carcass characteristics. The
effects of such treatments on plasma constituents was
also investigated.

MATERIALS AND METHODS

The experimental design, dietary treatments, birds and
management were as described previously by El-Sherbiny
et al. (1994). Each of the medicated and unmedicated
fifteen diets was supplemented with the drugs from one
to six weeks of age followed by a week withdrawal
period. At the end of the & and 7 weeks of age, 4 birds
of each treatment were taken to study carcass traits and
blood plasma constituents. The dressing weight included
the front parts with wings and hind parts. Dressing
percentage was calculated on the basis of live weight.
Individual blood samples were taken from 4 birds within
each treatment at 6 and 7 weeks of age from Jugular
vein. The blood samples were collected into dry clean
centrifuge tubes containing drops of heparin.Plasma was
separated by centrifugation at 3000 r.p.m for 20
minutes. The following variables were measured: total
protein by the biuret method (Weichselbaum 1946),
albumin by the green bromocresol method (Doumas et al.,
1971); globulin was calculated by difference between
total protein and albumin; total lipids by the method of
Zollner et al. (1962); cholestrol by the enzymatic
method of Richmond (1973); glucose by enezymatic method
of Trinder (1969); alkaline phoshatase by the method of
Kind and King (1954); glutamic oxaloacetic trasaminase
(GOT) and glutamic pyruvic transaminase (GPT) by the
method of Reitman and Frankel (1957). Analysis were
performed usng Boehringer Mannheim Gmb kits or The
BioMerieux company kits and spectronic 1201
spectrophotometer (Milton Roy company/ analytical
products Division).

The data were analyzed using base SASR software (SAS
Institute, 1986). Arcsine transformation was applied to
carcass characteristics data prior to analysis. The data
were subjected to ANOVA procedures (General linear
Model) according to the following model:
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Tyt = W Ay #By *Q +(RB)G] B

where:

p =population mean; A; = ?ffect of ith exluding growth

promoters; Bj = effect of j  including growth promoters;
& " . b "

(AB) ;; = interaction of i excluding growth promoters

and j including growth promoters; €, = effect of

replication; Eﬁkl = mean random error and assumed to be
indepgndently and ngrmally distributed with zero mean
and ¢ i1.e. NID (0,0 ).

When significant (P£ .05) differences were obtained,
Duhcan’s new multiple range test (1955) was used to
gseparate treatment means.

RESULTS AND DISCUSSION

Carcass Characteristics

‘The results of carcass characteristics (g/100 g body
weight) of broiler chicks at 6 wks of age are summarized
in Table 1. Chicks fed rations containing antibiotics
and/ or coccidiostats significantly (P<0.05) exhibited
higher dressing and total edible parts values and lower
intestinal weight than those obtained from the
unmedicated birds.

There were significant (P<0.05) interactions in
dressing, total edible parts and intestinal welight
between antibiotics and coccidiostats.

The highest values for dressing and total edible parts
and the lowest values for the intestinal weight were
obtained from birds fed the two combinations of Virg.+
Las. 37.5 and Virg.+ Las. 75.

Feeding these twoc combinations resulted in greater
weights for dressing and total edible parts and lower
intestinal weight than those obtained with either
supplement fed alone.

Therefore, Virg. was found to be compatible with Las.
37.5 or Las. 75 since appreciable improvements in tested
measurements were obtained as a result of feeding such
combinations compared with all other treatments.

The overall mean values of antibiotics and
coccidiostats clearly showed that no significant
differences in dressing, total edible parts and
intestinal weight were detected either between the
overall mean values of the two antibiotics, the two
coccidiostats or between the levels of each
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coccidiostat. However, the medicated birds exhibited
gsignificantly (P<0.05) better values for dressing, total
edible parts and intestinal weight than those of the
unmedicated birds. This could indicate that
virginiamycin at the level of 20 ppm was comparable to
avoparcin at the level of 10 ppm and salinomycin with
its levels was comparable to lasalocid with its levels
in increasing dressing,total edible parts and decreasing
the intestinal weight of broiler chicks at 6 weeks of
age.

The results of carcass characteristics of broiler
chicks at 7 weeks of age are summarized in Table 2. The
presence of antibiotics and/ or coccidiostats in diets
allowed for higher dressing and total edible values and
lower intestinal weight value when compared to the
unmedicated birds. '

There were significant interactions in dressing, total
edible parts and intestinal weight between antibiotice
and coccidiostats.

Chicks fed the combination of Virg. + 1las 37.5
exhibited higher values for dressing and total edible
parts and lower value for intestinal weight than all the
medicated birds.

The increases in dressing and total edible parts as a
result of feeding the combination of Virg. + Las. 37.5
were significantly (P<0.05) higher than those of birds
fed Virg. alone and numerically higher than those fed
Las. 37.5 alone. The decrease in intestinal weight as a
results of feeding such combination was numerically
lower than those obtained with either supplement fed
alone.

Therefore, Virg. was found to be compatable with Las.
37.5 since marked improvements in dressing, total edible
parts and intestinal weight were obtained as a result of
feeding such combination compared with other treatments.

The overall mean values of the tested antibiotics and
coccidiostats «clearly showed that no significant
differences in dressing, total edible parts and
intestinal weight were detected either between the
overall mean values of the two antibiotics, the two
coccidiostats or between the levels of each
coccidiostat. However, the values of dressing and total
edible parts were nearly similar to those of unmedicated
birds but the weights of intestine tended to decrease by
supplementing the diets with the tested drugs.
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This could indicate that the effectiveness of these
antibiotics and coccidiostats had been diminished during
the week withdrawal period after offering the
supplemented diets for the first 6 weeks of age.

From the foregoing results of carcass characteristics
it could be concluded that the best combination between
the tested antibiotics and coccidiostats was that of
virginiamycin and Las. 37.5. This combination generally
exhibited higher dressing and total edible parts values
and lower intestinal weight compared with other
medicated and unmedicated birds. This observation
confirmed the previous finding (El-Sherbiny et al.,
1994) in which this combination was shown to exhibit
significant improvement in body weight gains of chicks.
This could indicate that decreasing the intestinal
weight has a pronounced effect in improving the nutrient
absorption by the host. However, the present results
clearly showed that the addition of the tested
antibiotics and/ or coccidiostats to broiler diets had
a great effect in increasing dressing and total edible
parts and decreasing the intestinal weight than those
of the unmedicated birds. These findings are in general
agreement with those reported previously by Stutz and
Johnson (1976), Stutz et al. (1983), Jong et al. (1985),
Dafwang et al. (1985) and El-Sherbiny et al. (1990) who
concluded that antibiotics had a great effect in
stimulating the growth as a result of reducing the
intestinal weight. Several workers(Khakpour et al.,
1984; Leeson, 1984a,b; Fairley et al., 1985; El-Sherbiny
et al., 1990; Izat et al., 1990, 1991; Newcombe et al.,
1992; Jamroz et al., 1992; Ibrahim et al., 1993) had
confirmed the improvements which occurred in carcass
measurements as a result of feeding broiler chicks on
diets containing antibiotics and /Jor coccidiostats.

Plasma constituents

Results of plasma constituents of broiler chicks at 6
weeks of age are summarized in Table 3.

Total plasma protein (TP), albumin (AL) and globulin
(g/100 ml).

There were no significant interactions in TP,AL and
globulin between antibiotics and coccidiostats. Although
no significant differences were detected in TP,AL and
globulin among the fifteen treatments, the medicated
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birds with antibiotic and/ or coccidiostats tended to
show higher TP and globulin values than the unmedicated
birds. The TP and globulin values ranged from 3.92 and
2.13 for unmedicated group to 5.20 and 3.47 g/100 ml for
Virg. + Las. 75, respectively. The AL values ranged from
1.67 for Avo. + Las. 37.5 to 1.90 g/100 ml for Sal. 60.
It is clear that chick plasma contained more globulins
than albumins. However, globulins are associated with
the production of antibodies in mammals and birdes. It is
well known that chickens are good producers of
antibiotics and this is related to the higher ratio of
globulins to albumins in chicken blood {Wolfe et al.,
1957). Therefore, the increase in globulins in blood
could be an indication of the presence of
immunoproteins.

It seemed that antibiotics and/ or coccidiostats had
a slight effect in increasing the tectal plasma protein
and globulin. A similar observation was reported by
Drumev et al. (1976) who showed that flavomycin and
virginiamycin had a favourable effect on the
concentration of protein in blood of breoiler chicks.

However, the TP, AL and glebulin values obtained in
this study were within the normal ranges of 2.7-5.6,
1.5-2.5 and 1.9-3.1 g/100 ml, for TP,AL and globulin,
respectively as reported by Sturkie and Newman (15951},
Sturkie (1965,1976), Morgan and Glick (1972), Abd El
Mothy et al. (1986), Kaneko (1989), El-sherbiny et al.
(1990), Ghazalah et al. (1990) and Meluzzi et al.
{1992).

The overall antibiotic means showed that virginiamycin
treatment exhibited significantly (P<0.05) higher TP and
globulin values but enly numerically higher AL wvalues
than those of avoparcin or antibiotic-free diet. Drumev
et al. (1976) reported that flavomycin and virginiamycin
had a favourable effect on the concentration of protein
in blood of broiler chicks.

No significant differences in TP and globulin were
detected among the overall coccidiostat means either for
sources or levels. No significant differences in AL
between coccidiostat level means but a significant
difference was detected between the two sources of
coccidiostats since salinomycin showed significantly
{P<0.05) higher AL than lasalocid.
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Glucose (mg /100 ml) .

There were significant differences in glucose content
among the fifteen treatments. The unmedicated birds
showed the lowest walue of 175 mg/l00 ml which was
significantly (P<0.05) lower than the highest value of
265 mg/1l00 ml recorded for the avoparcin treatment.
Among the medicated birds,the Avo. + Sal. 30 recorded
the lower wvalue (188 mg/100 ml) which was also
significantly (P<0.05) lower than that of avoparcin
treatment. It seemed that the tested levels of
antibiotics and coccidiostats have no deleterious effect
on the plasma glucose levels of broiler chicks at 6
weeks of age. The present range of 175 to 265 mg /100 ml
was in harmony with the values of 201.00 and 254.9
mg/100 ml reported by Abdo et al. (1983) and Akd El
Mothy et al.(1986). Bell and Sturkie (1965) reported
that plasma glucose increases constantly during chicken
embryogenesis to reach a level of about 160-180 mg per
100 ml at the time of hatching and continues to increase
for several weeks, reaching adult levels of 200-240 mg
per 100 ml by 2 months of age.

No significant differences were detected in plasma
glucose content either between overall antibiotic mean
values or between overall coccidiostat mean values.

Cholesterol (mg/100 ml)

Although no significant differences 1in cholesterol
values were detected among the fifteen treatments, the
cholesterol level tended to decrease by feeding chicks
on diets containing antibictics and/ or coccidiostats.
The highest values of 133 mg/100 ml was recorded for the
unmedicated birds while the lowest wvalue of 110 mg/100
ml was recorded for the Sal. 30 and Las. 37.5
treatments. It seemed that the addition of the tested
antibiotics and/ or coccidiostats to broiler diets has
no appreciable effect on plasma cholestercl level.
Unfortunately, no data are availabkle on the effect of
antibiotics and /or coccidiostats on cholestercl level
in chicken blood. The only available report is that of
Shaddad et al. (1%985) who claimed that the presence cof
oxytetracycline in diets tended to decrease serum
cholesterol in laying hens. However, the present values
are within the normal published data. Estep et al.
(1969) observed a decrease of serum cholesterol in
cockerels from the sixth to twelfth week, followed by an
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increase to the twentieth week. The low and high levels
were 83 and 132 mg per 100 ml, respectively. Rudas et
al. {(1972) found that serum cholestercl of unsexed White
Leghorn chicks from 1 to 15 weeks of age varied between
116 and 134 mg per 100 ml. Meluzzi et al. (1992)
reported that normal total blood cholesterol ranged
from 87 to 192 mg/100 ml in broiler chicks.

No significant differences were detected in
cholesterol levels between the overall antibiotic mean
values. The overall coccidiostat mean values clearly
showed that the addition of coccidlostats to diets
gignificantly (P<0.05) decreased the plasma cholesterol
level in broiler chicks.

Total lipids (TL g/L).

There were significant differences in plasma total
lipids among the fifteen treatments. The medicated birds
gave lower values than that of the unmedicated birds.
The unmedicated birds exhibited the highest wvalue
(5.47g/L) while the Virg. treatment showed the lowest
value (4.37g/L). There were significant (P<0.05)
interactions in plasma total lipids between antibiotic
and coccidiostats. Although the antibiotics and /or
coccidiostats had a great effect in decreasing the TL in
plasma of broiler chicks these values are still within
the normal published levels. Rudas et al. (1972}
reported that serum lipids of unsexed White Leghorn
chicks from 1 to 15 weeks of age varied between 4.20 and
4.80 g/L. Leclercq et al. (1974) showed that 10-week old
broiler-type pullets, weighing 2200 g, had 10.10 g total
lipids/L 80 min after a meal containing 50 g dry
matter,but only 5.72 and 5.78 g, respectively, after 2
and 4 hours.

No significant differences were detected in plasma TL
content either between overall antibiotic mean values or
between overall coccidiostat mean values.

Alkaline phosphatase (ALP U/L)

There were significant differences in ALP among the
fifteen treatments. The birds fed diets containing
antibiotics and/ or coccidiostats showed higher ALP
values ranging from 412 to 484 U/L compared with the
values of 396 U/L recorded for unmedicated birds.
similar finding was reported by Horovitz gt al. (1988)
who showed that using monensin at levels of 300 or 400
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ppm significantly {P<0.05) increased alkaline
phosphatase in broiler chicks at 5-8 weeks of age.
However, conflicting results were obtained by the
previous workers. Abdo et al. (1983) found that the
normal ALP in growing Hubbard chickens ranged from 250
to 300 U /L. Abdel Malaak (1989) obtained the ALP value
of 453 U/L for broiler chicks at 56 days of age. Meluzzi
et al.(1992) reported that the reference intervals was
rather wide for ALP (568 to 8831 U/L). They attribute
this wide range to the effects exerted by the variables
chosen for the sampling,i.e., age, sex, strain and
sampling season.

No significant differences were detected in ALP either
between the overall antibiotic means or bhetween the
coccidiostat source means.There was a significant
difference in ALP between the two levels of Salinomycin
but not between the two levels of lasalocid. The Las. 75
treatment showed significantly (P<0.05} higher ALP
values than that of Ssal. &0.

Glutamic oxaloacetic transaminase activity (GOT U/ml)

No significant differences were detected among the
fifteen treatments. The GOT values ranged from 191 U/ml
for Virg.+ Sal. 60 to 219 U/ml for Las. 37455

There were no significant differences in GOT values
either between overall antibiotic means,between overall
coccidiostat source means or between aoverall
coccidiostat level means. This could indicate that the
addition of antibiotics and for coccidiostats to breoiler
diets have no significant effect on the plasma GOT
activity of broiler chicks. This is in harmony with the
finding of Jamroz et al. (1986) who reported that growth
promoters and coccidiostats had no adverse effect on
blood chemistry of broiler chicks. On the other hand,
Shaddad et al. (1985) found that oxytetracycline tended
to increase GOT activity in young chicks and laying
hens.

Glutamic pyruvic transaminase activity (GPT U/ml)

There were significant differences in GPT among the
fifteen treatments.Birds fed on diets containing
antibiotics and/ or coccidiostats exhibited higher GPT
values than that of birds fed on unsupplemented basal
diet. The BAvo. + Sal. 60 and unmedicated treatments
recorded the lowest values being 22.68 and 22.98
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U/ml,respectively,while the three treatments of Las. 55
Virg.+ Las. 37.5 and Avo. + Las. 75 recorded the higher
values being 33.66,31.27 and 30.20 U/ml, respectively.
The latter three treatments showed significantly
(P<0.05) higher GPT activity than that of the
unmedicated bird. No available review concerning the
effect of antibiotics and coccidiostats on GPT activity.
The only available report is that of Shaddad et al.
(1985) who showed that oxytetracycline tended to
increase GPT activity in broiler chicks.

No significant differences were detected in GPT either
between the overall antibiotic means or between the
overall coccidiostat source means. There was no
significant differences in the overall mean values of
GPT between the two levels of each coccidiostat.
However, the Las. 75 treatment exhibited significantly
(P<0.05) higher value than that of Sal. 60,

Under the experimental condition, it could be
concluded therefore, that no significant differences
were detected in TP,Al,globulin cholesterol and Got
among the medicated and unmedicated birds as a result of
feeding broiler chicks on diets containing antibioctics
and/ or coccidiostats during the first & weeks of age.
Significant (P<0.05) differences were obtained in
glucose, TL,ALP and GPT among the 15 treatments. No
significant differences were detected in all the overall
mean values of plasma measurments between the two tested
antibiotics except those of TP and globulins in which
Virg. exhibited significantly (P<0.05) higher overall TP
and globulin mean values than those of avoparcin diet
and antibiotic-free diet.

No significant differences were detected in all the
overall mean values of plasma measurements either
between the tested two coccidiostats or between the two
levels of each coccidiostat except that of ALP since the
Sal. 30 treatment showed significantly(P<0.05) higher
overall ALP mean wvalue than Sal. 60 treatment.

It seems from the results of the fifteen treatments
that the addition of antibiotics and/or coccidiostats to
broiler diets could increase the levels of TP,globulin,
glucose, ALP and GPT and decrease the levels of
cholesterol and TL when compared with the corresponding
values of the unmedicated basal diet. The results of AL
and GOT did not give a consistent trend. The variation
in blood constitute levels among the published data and
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the present results could be mainly due to many factors
such as genetic type, feeding, sampling season (summer or
winter), rearing techingque,age, physiological state, and
sex, as well as pathological factors. Moreover ,methods
of sampling and obtaining the biological material and
the method of analysis can also influence results
(Meluzzi et al., 1992).

Unfortunately, no enocugh data are available concerning
the effect of supplementing the diets with antibiotics
and or coccidiostats on blood parameters of chicks. The
present results of blood analysis could be congidered as
a tentative.Further studies are worth to be carried out
to relate blood parameters to such dietary treatments
with chicks using a large number of blood samples taken
from birds given different sources and levels of
antibiotics and coccidiostats,before a definite
conclusion could be confirmly stated.

Results of plasma constituents of broiler chicks at 7
weeks of age are summarized in Table 4. The results and
statistical analysis of plasma measurements at 7 weeks
of age clearly showed that there were no significant
differences among the medicated and the unmedicated
treatments. This could indicate that feeding chicks on
diets containing antibiotics and/ or coccidiostats
during the first 6 weeks of life have no significant
effect on the tested blood measurements at 7 weeks of
age after a week- withdrawal period. The ranges of the
tested criteria are considered normal values and no
deleterious effects occurred as a result of feeding such
medicated diets during the first 6 weeks of age followed
by a week withdrawal period (7th week) before taking the
blood samples and marketing the chicks. The blood
constituent wvalues could be used as indicators of
metabolic and health conditions of Dbroiler farm,
provided an adeguate number of birds is examined.
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