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THE RATE OF CALCIUM ABSORPTION (in vivo)
THROUGHT THE VARIOUS INTESTINAL SEGMENTS OF
CHICKEN AS AFFECTED BY SOME NUTRITIONAL FACTORS
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ABSTRACT

The present study was carried out at the Poultry
Research Station and laboratories belonging to the Department
of Animal- Production, Faculty of Agriculture, 2agazig
University, Benha Branch. The objectives of this work
was to study the effect of dietary protein level (20-18;
22-20 and 24-22%) with different dietary calcium (1.0:
1.3 and 1.9%) and vitamin D levels (2200 and 5120 I.U.)
on the intestinal calcium absorption and serum blood constit-
uents ‘related to calcium metabolism.

Results obtained showed that, total calcium absorbed
was found to be, mostly, higher in chicks fed 20% protein
(34.89 mg/hr), lower in 24% protein (32,58 mg/hr) and inter-
mediate in those fed 22% dietary protein (33.62 mg/hr).
Vitamin D showed no significant effect on the total amount
of calcium absorbed..Studied calcium levels had no signifi-
cant effect on the amount of total calcium absorption.

The amount of total calcium absorbed and the rate
of calcium absorption per 1 cm length and per 1 g dry matter
were found to be higher in ileum when compared to the other
two portions of the small intestine (duodenum and jejunum).
The high values of the correlation coefficient, between
calcium absorbed per 1 g dry weight or 1 com length of
different parts of the small intestine and their total
dry weight or length, lead to conclude that the rate of
calcium absorbed per unit length or unit dry weight may
be a good indicator for the total amount absorbed along
the various regions of the small intestine.

Chicks receiving the highest level of dietary calcium
content showed the highest level of serum calcium but the
effect of dietary protein level or vit. D supplementation
were of no significant value.
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Results obtained did not show any significant effect
on average serum inorganic phosphorus due to all factors
studied and the interaction between them.

INTRODUCTION

The absorption of calcium through the intestinal mucosa
of chicks and laying hens was found to be a function of
their physiological needs (Hurwitz et al:, 1973 and Ribovich
& Deluca, 1975) and nutritional state especially from calcium
(Swaminathan & Care, 1974; Summers et al., 1976; Radwan,
1980; Radwan et al., 1984 and Radwan et al., 1985) vitamin
D3 (Jacob & March, 1967; Bar & Wasserman, 1974 and Goulding
& Mcintosh, 1986) and protein levels (Wasserman & Taylor,
1969; Leroith & Pimstone, 1973 and Roland et al., 1973).

Irwin (1969), found a linear relationship between
calcium intake and absorption, as well as between calcium
serum and its rat of absorption. Muller et al., (1970);
Bar et al., (1978); Thomason et al., (1978); Parsons &
Combs (1980); Atteh et al,, (1983) and Lee et al., (1986)
concluded that, serum calcium level varied directly and
paralleled with the calcium intake. However, Kemm (1972),
found that, dietary calcium did not affect serum calcium.
In addition, Bauman et al. (1986), suggested that, vitamin
D3 changes the permeability of the small intestine in both
directions, from lumen to blood and from blood to the lumen.

Jacob and March (1967), found that, absorption is
most efficient when the diet contains an adequat level
of ‘well balanced protein, This might be due to the formation
of intestinal Ca-binding protein which is thought to be
essential for the vitamin D mediated active absorption
of calcium (Kalk and Pimstone, 1974).

Lofton and Soares (1986), indicated that feeding less
than 200 IU vitamin D3/kg of diet produced significantly
lower serum ionic calcium and total serum calcium. Serum
inorganic phosphorus level in the plasma differs according
to dietary calcium and phosphorus (Muller et al., 1970;
Norris et al., 1972 and Summers et al., 1976) and vitamin
D3 (Stevens & Blair, 1983 and Stevens et al., 1984).

MATERIALS AND METHODS

This experiment was carried out at the Poultry Research
Farm, of the Department of Animal Production, Moshtohor
Faculty of Agriculture, Zagazig University, A total number




image3.jpeg
The rate of calcium absorption 257

of 180 day-old Hubbard hybird chicks were used in this
experiment. Chicks were kept under similar and standard
hyginic and environmental conditions. Three starter diets
containing 20, 22 and 24% total protein were used from
hatching time up to the 21st day followed by three others
containing 18, 20 and 22% respectively thereafter. Chicks
of each protein level were divided into two groups and
provided with either 2200 or 5120 IU of vitamin D3. For
each vitamin level, chicks were . subdivided into three
subgroups (10 chicks each) and fed on 1.0, 1.3 or 1.9%
dietary calcium level. The protein content was achieved
mainly from the soybean meal. Nutritional values of the
experimental diets were as indicated below.

0-21 days 22-56 days
Metabolizable energy kcal/kg 3000 3100
Crude fat (F%) 3.11 3.50
Crude fiber (CF%) 2.80 3.40
Inorganic phosphorus (P%) 0.75 0.75

Blood samples were taken for chemical analysis when
chicks were 53 days of age. Samples were individually drawn
from the wing vein of 6 birds from each group using hepari-
nized syringes, centrifugated immediatly after collection.
Chemical analysis of blood plasma were carried out colori-
meterically for inorganic phosphorus and calcium using
the method described by Hawaks (1965).

At the 56th day of age 4 chicks of each treatment
were selected to determine the rat of calcium absorption.
Calcium absorption was determined in wvivo according to
Madge (1975), with some modification applied by Radwan
(1980). Birds were subjected to 24 hrs fasting regime,
however, water was offered as needed. Chicks were anaesthe-
tized by Thiopentone Sodium intravenously. A longitudinal
incision of about 5 cm was made through the abdominal skin
peritoneum. Being in situ with an intact blood supply,
the small intestine was washed internally, by 100 ml warmed
physiological saline. Following that, Ca Cl, solution (8
mg calcium/ml) was infused in each isolated part according
to its length, Thus 24, 54 and 48 mg calcium were infused
in the duodenum, jejunum and ileum respectively:. The intes-
tine was reposited to its normal place and the abdomen
was closed with clips. After the absorption time (one hour)
the abdomen was opened and each intestinal part was separa-
ted, washed out by physiological saline, the washed solution
was collected and topped up to 100 ml; A sample was taken
from this solution to determine calcium by EDTA titration
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