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SUMMARY

This study was conducted in a private broiler farm in
Cairo Governorate. The flock was suffered from sever anemia
and general weakness. Blood and serum samples were
collected from affected broilers and were examined for

. detection of hematological and biochemical alteration.
Poultry feed was chemically and mycologicaly analyzed.
Results revealed that there was a significant decrease in
copper concentration in serum as a result of copper
deficiency in feed. Also, there was a significant decrease in
Hb% and R.B.Cs. No significant change was recorded in the
rest of biochemical and hematological parameters except
slight significant decrease in M.C.V%, and the serum
concentration of total protein, sodium, potassium and iron.
Elevating copper level in poultry feed is recommended to
enhance health status of broiler,

INTRODUCTION

Nutritional deficiency diseases of chicken may constitute the main factor
of direct and indirect losses.

Broiler performance has been considerably improved during the past 30
years due to nutritional recommendations for chicken have been adjusted to
theses changes. The modifications of nutritional recommendations have been
made mainly taking growth into account. From a practical point of view, wide
safety margins are often introduced, especially for minor nutrients such as
trace elements to avoid problems caused by the heterogeneity of food staff.

Copper is essential trace element for all animals. it is'vitaily concerned in
the process of pigmentation, growth and myelination of nerve fibers,
(Underwood 1977).

Copper present in all body cells, being particularly concentrated in the
liver which act as the main copper storage organ in the body (McDonald et al.,
1985). It's an essential element which is involved in hemoglobin formation,
disulphide cross, Linkage in elastin, collagen keratinization and oxidaze
enzyme activity (Tanner et al 1988). Also it is associated with humoral and cell
mediated immune mechanism as well as non specific immune ones. S§!it§"
deficiency cause alteration in hummural response and killing ability of
neutrophill (Radostits et al., 2000).
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William et al., (1983) thought that €opper is involved in the @bsorption of
iron from intestinal mucosa, its mobilization from the tissue and its utilization in
hemoglobin synthesis. This function could be accomplished by ceruloplasmin
{a copper containing a; globulin with ferrioxidase activity in the plasma)
facilitating iron transport through formation of transferrin.

The molybdate restrict copper ufilization by depressing copper solubility
in the digestive tract through precipitation of insoluble copper salts as
molybdate interact with copper to form a biologically unavailable copper —
molybdenum complex called cupric - molybdate which appear to be not
absorbed or transported from intestine and excreted as a unit to make both
copper and molybdenum less available, (Under wood 1977).

Hungerford, (1990) approved that copper is.an essential trace element
for utilization of iron for formation of hemoglobin.: With deﬁmency of copper,
the iron is not utilized and anemia wili occur.

This work aimed to study the biochemical and hematological changes
accompanied with copper deficiency in broiler chickens.

MATERIAL AND METHODS

In a private farm of broiler in Ca‘iro Governorate, there was a flock of
broiler suffered from anemia and general weakness. Two blood samplgs. were
collected from 50 anemic birds. The collected blood and serum samples:vere

subjected to hematological and biochemical assays according to following
procedures:

Red blogd cell count, mean corpuscular volume (M.C.V), mean corpuscular
hemoglobin (M.C.H) according to method described by Schalm et al., (1975).

Serum concentration of total protein, iron, copper, calcium, inorganic
phosphorus and magnesium were measured according to the methods
described by Hoffman & Richterrich (1979); Ramsay (1958); Khalifa et al.,
(1972);-Bett-and- Fraser (1959); Klichling and Freiburg (1951) and-Neif and
Neely (1956),. respectively. Serum sodium and potassium concentration were
measured through flame photometry using corning 410 —C falme photometer
as described by ' Oser, (1979). The obtained results were compared with
serum samples collected from 50 apparently healthy broilers.

Four diet samples were collected from the available diets in front of blrds
and from stocks. They were subjected for chemical analysis according to the
following methods:

Totai ash content (A.O0.A.C, 1990); humtdaty (Krrm:z 1962), »Crude"
protein (David, 1976); crude fiber' (Lees, 1975); calcium (Bett and Fraser;
1959)i-Phosphorus (Fiske and Subbarow, 1952), Magnesium (Neil and Neely,
1966); copper (Khalifa et al., 1972); iron (Ramsay, 1958}, sodium~and
potassium (Oser, 1979) concentration. ' '
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. Statistical -analysis of the’'cobtained data was carried out accol‘dang to
“-Petne and Watson-{1999)."The ration samples were examined far presence of
mycotox:n aﬂatoxrn and ochratoxm as described by A.O.A.C (1990)

RESULTS AND DISCUSSION

The copper deficiency is either prlmary due to lack of c'oppe'r in the diet or
secondary when the dietary level is adequate but there :s a fal!ure in
digestion, a absorption or metabolism of the copper. '

Form diet analysis (table 3), it was obvious that copper is not sufficient for
birds requirement. The low value of mean corpuscular hemogiobin (M.C.H),
mean corpuscular volume (M.C.V.}, hemoglobin concentration and red blood
cell count among examined bird revealed that these birds have not utilized
adequate iron for haemoglobin formation this results agreed with those
recorded by Magda, (1993) Aganbiade and Babatunda (1995) and Hassan et
al., (2002) who reported that during hypocuprosis, there was a decrease in
hemogiobin: level in sheep which might be’due to'the role of copper’ift the
production of hemoglobin through utilization of iron_liberated from normal
break down of hemoglobin Saleh etal., (1998).

The prolonged decrease in the avaliable copper for the blrds produces
anemia syndrome among them as revealed in table (1). This agreed. with
Brewer, (1987), who reported that prolonged copper deficiency generally
resulted in anemia’in mammals and is supported by the fact that copper is an
essential efement during iron transportation (Frreden 71983) and heme

- synthesis in the mitochondria (Porra and John, 1963). -+~ ™'

Table (2) ‘showed that there were no significant difference in serum
-.concentration of calcium, phosphorus, magnesium in diseased group

compared with control birds. These resuits agreed with those recoded by
Ahmed et al., (1999). :

_ - Fhe lowered serum protein may be a sign of dietary disordérs_é’s serum
protein is sensitive to nutritional influences (Kaneko,}‘et% al, 1897). . . ..

l_ow sodium and potassium serum concentration in the examined birds
could be attributed to the low daily available sodium and potassium this in turn
agreed with Aoyagi and Baker, {(1993).

It can be concluded that copper is very important nutrient for the heaith
of broilers and its deficiency lead to anemia and general weakness cause
delaying in marketing.

So, monitoring of the nutritional status of the broiléf especially for copper is
very important to avoid occurrence of anemia.
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Table (1): Hematological picture of affected broiler chicken compared with normal healthy

Exafnmed samples
1.9 £ 0.03% 3.05+0.8% 12.3+0.31* 75%0.9*
Control
3.6%0.07 553%0.3 15.9£0.44 11.3%07
* Significant at p < 0.05

** Significant at p < 0.01

Table (2): Serum Biochemical Parameters of affected broiler chickens compared' with normal
healthy chicken,

Examined | 6.47 10.3 3.8 95.7* | 35.7"
samples - * - 4 x - b4 +
0.21 0.17 0.41 2.7 ,0.91 4.31 6.3
Control 8.41 11.7 7.9 1.95 145.71 4.7 101.3 65.3
: T . B 4 S E * k * t *
0.35 0.18 0.18 0.77 4.29 0.85 3.37 8.41
* Significant at p < 0.05
** significant at p < 0.01

T

[

LLY




BIOCHEMICAL AND HEMATOLOGICAL CHANGES

Table (3): Chemical and mycological analysis of ration

Ash% 5407
Crude fiber %
8.7+0.9
Crude protein %
18.5£1.3
Humidity %
245£07
Calcium % 15405
Phosphorus %
0.63 £ 0.08
Magnesium %
0.22£0.03
Copper (ppm) 37407
Iron (ppm) 0.3 £ 0.45
Potassium (meq.)
33.7+079
Sodium (megq.
(meg.) 65.1+ 3.71
Aflatoxin {ppm) 5
ppm
Ochratoxin (ppm)
-ve
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