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CALCIU: ABSORPTION (IN VIVO) UNDER SUBTRCPICAL CONDI'TIONS
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pept. of Animal Prod., Faculty of Agric., Zagyazig Univ., Benha

Sranch, Toukh,

Sollc Tuywsi.

Introduction

The absorption of calcium was found to be regulatcd, in chi-
ck’s and laying hen’s intestine, in response to their physiol-
ogical need, suggesting an important role of the intestine in
the homeostasis of calcium concentration in various bcdy fluids
(Hurwitz et al., 1973 and Ribovich and Deluca, 19757).

The efficiency of calcium absorption changes in responsc to
the needs of the organism. It increases, for instance, afcer
calcium deprivation or during shell formation in heus (flurwitz
aad Bar, 1965; Bar et al., 1976 and Radwan, 1980). Bragg et al
(1962) reported that dietary source of calcium as tested by cai-
cium carbonate, calcium lactate, calcium gluconate and calcium
sulphate appeared to have a different availability or absorpt-
jon rat to the laying hen. The effect of ditferent intestinal
parts on calcium absorption have produced conflictiny results
(Phillipson and Storxy, 1965). The complete absorptiun of cal-
cium from the duodenum may be followed by a small sccretion of
calcium back into 'umen of the ileuin (Thomas and Andre, 1969).

This experiment was carried out to study the effect of breed
(Matrouh [as a Egyptian hreed], single Comb White Leghorsn ani
New Hampshire), dietary calcium source (limestone and /or oys-
ter shell), housing system (battary or decp litter laying hous-
es ) and the interacticas between these factors on caleiu
absorption chrougheut the various intestinal parts.

Miterial and methods

AL a short times bpefore sexual maturity (at 135 we
oth and Leghorn and at 21 weeks for New Hampshire) a
number of 72 pullets from each breeds were randomly tz
of basal flock. Taken birds were egually divided intoc two gro-
ups (each 36). Pullets of the first group were housed in laying
battary (three birds per cage of 48x30x44 cm). Pullets of the
second group yere kept in deep litter laying houses in a drns-
ity of 900 cm“/bird. Pullets cf each group were then subdivided
according to the sources of dietary calcium into three subgroups
each of 12 pullets. Birds of the first subgroup were provided
their dietary calcium in the form of limestone while ose oI
the second and third subgrougshad their dietary calcium in the
form of 2/3 limestone+ 1/3 oyster shell or 1/3 limestone and
2/3 oyster shell respectively. All birds were fed ad lib well
balanced laying ration provided with recommended amounts of
vitamin perimx and mineral mixture. Dietary calcium was 3.5%.

At 62-65 weeks of age a random samples of 3 hens of each
treatment were taken for the determination of calcium apuorptior
throughout the various intestinal parts. Calcium abscrption rate
was determined in vivo according to Madge (1975} with soue nod i-
fication applied by Radwan (1980) while the calcium was deteru-
ined"by EDTA titration. The amount of infused solution (& g
ca/m}l) was 2 ml in duodenum and 4 ml in each of jejunum and
ileup. Rate of calcium absorption was calculated per cach cm
lengih and per gm dry matter weight for each intestir L part.
Total calcium absorption was also determined for each part.

Data obtained were subjected to analysis of variance (ANOVaA)
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according to method described by Snedecor (1972). Tests of sig-’
nificance for differences between individual level means within
each factor were done using new multiple range test(Duncan;195S5).

Results and discussion

Inspection of data obtained (Table 1) indicated that total
calcium absorption differed significantly according to the
rullet’s L.c . Huweves. Lue supericritly of givan braed ia thig
aspect differed within the different intestinal parts. Duncan
test showed that differences between averages of calcium absor-
ption through the duodenum and jejunum of Matrouh pullets and
each of the other two breeds were significant, while there were
of no significant value between Leghorn and New Hampshire cnes.
On the other hand, differences between average of total calcium
absorption through ileum of New Hampshire pullets and those of
the two other breeds were significant, while they were of no
significant value between Matrouh and Leghorn Pullets.

Housing systems applied showed significant effect on the
amount of alcium absorption. However, the magnitude of this
‘effect di&ered according to either experimental group or the
intestinal part. Generally, it could be concluded that, in
most cases, the amount of calcium absorbed was higher in caged
pullets than in those kept in deep litter laying houses. “The
highly significant variation in calcium absorption rate due to
the housing systems applied may be attributed to the variation
in the amount of dietary calcium consumed. It is well stated
that the percentage of calcium absorption through the small
intestine falls as the amount of calcium intake increased (Sam-
mon et al.,1970). This is quite true in case of our results in
which we observed relatively higher amount of dietary calcium
consumed by the pullets of deep litter laying houses than caged
ones(unpublished data).

Dietary calcium source was found to have no significant effect
on total calcium absorption (ANOVA table 2). The insignificant
variaticn found in calcium absorption traits due to “he dietary
calcium source my be attributed to the equal dietary calcium
contents in all diets applied which was adjusted to be of 3.5%.
This may indicate that the calcium absorption rate (in vivo)
may be affected by the calcium concentration in diet and
correspondingly in the intestinal lumen rather than the source
of dietary calcium supplied (Cramer, 1965). Calcium absorption
wa~ obviously higher through ileum and lowere through duodenum
when compared with that occurred through jejunum. This was
quite true in all experimental groups with very few exceptions.
On the other hand, it is too difficult to state the superiority
of either duodenum over jejunum or vice versa in calcium absor- .
ption rat per ca/hr or per gm dry matter/hr. However, the super-
iority of jejunum over duodenum in total calcium absorption may
be due to the higher length of the former than the latter rather
due to the rate of absorption.

From the perviously mentioned results, it could be stated that
calcium absorption rate is a function of an active transportat-
ion process (Kimberg et al.,1961). Its efficiency is mediated in
response to the needs of the organism (Hurwitz and Bar,1965)
which differs according to the laying breed. This _tatement is
assured by the highly significant breed variation observed in
the amount of total calcium absorption. The length and weight
of the intestinal part at which calcium absorption occurs could
be considered the main factor affecting the rate of absorption
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rather than the pullet's breed since variation in calcium abso-
rption per cm length or gm dry matter weight due to pulletrs
breed was found to be of no significant value while it was
significant due to the intestinal part.

Table 1. Mode of calcium absorption in pullets of different
experimental groups.
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1. 100% limestone.
2. 2/3 limestone + 1/3 oyster shell.
3. 1/3 limestone + 2/3 oyster shell.

Tabla 2. Analysis of variance for data presented in table (1).
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