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METABOLISM OF # Ca IN COCKERELS
By
ST M. Eromoi, M.A, Rasvar, B.R.M. Apou-NUSSEIN
ANp .M. Annax

Thirty siz Bhode Taland Red cocksrcls, four months old were usgd
to study the effect of difforent distary ecalcium levels upen gtabla
and radio-sctive ealcium. They were divided equally into throe
groups foll on threo rations containing 1.68, 1.497 and 0.02 calelum
poscont for normal, supplemented and doficient rations respectively.
After two monthe, ten sockerols of each group wore injected intra-
muscularly with #0a as 50 ol,. One cockerol from each group
was slaughtersd ab differons intervala, Blood samples and =00
selocted tissues were taken for chomical and radio  active egleium
A58y,

Tha dain obtained ghowed that the time roguired to rEDCW the
total sraount of plasma caleium for deficent, normal and supplemen-
lod coskerels was B37.84, 10.84 snd 16,82 hours vespectively. siia
uptake porsent by rod museles vras higher than thai uptako by white
muscles in the throe groups. 'Lhe lovels of “Ca uptake pereent by
Sha livor fluctustsd loss then other soft tissues.

Slight differencos of caleium contont in eoft btiesued 'were faund
between the normal and pupplemented groups, while those differen-
cos wore observed among both thoee two groups and. the deficient
one. Caleinm content in the iibia-bore sheft wos higher than that
of the tibia-bone upper end in the thres groups, The results chawed
that the bibia-bono shaft is the main part controlling the caloium
storage in the cockorels’ body. :

vy for their

Caleium is present in bedy eolls and is in some way neees
Functioning, Approxzimately 999 of the ¢alcium of the bedy is present
i the bones and this percentage varied sccording to age, state of nutrition
and species. The principal need for caloium during growth is for skeleion

Caleium is concerned for the coagnlation of blood. It is alse

formation.

essential to the irritability of muscle, nerve aud the rhythmic action of
the lieart. Calcium deficiency can upsel he normal reporodustive perfor-
IRANCE.

During acute depletion of caleium with laying hens fed on 2 pemipuTis
fied diet, the bone composition changes. The eontent of mg, Na, K and P
s hone inerease while the content of Ca deereases. (Taylor and Moore,
1956). Dregg et al. (1962), found that the biclogical half-lifc of *"Ca was
36 days for ohicks fed on a ration containing 1.2% caleium. This biologieal
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half-life was increased by reducing the dietary calcinm level, while decreased
by increasing the dietary one. They found also that the dietary source of
calcium as tested by ealcium carbonate, caleium lactate and calcium sulphate
appeared to have a different availability or absorption rate to the chicks bat
not sufficient to produce a significant change in the biological half-life.

II—Experimental and Zethods

1. Birds :

Thirty six Rhode-Tsland Red cockerels four months old with en average
weight of about 815 gm. were used. They were divided into three equal
groups and were placed individually in metabolic cages specially equiped
to avoid contamination of cockerels with excreta. One group received the
normal ration, while the two other groupe received the supplemented and
deficient ration respectively.

The composition of cockerels’ rations was as shown in the following
table :—

Ingredients Normal Bupplemented ‘ Deficient

8 group group group
Yellow gorn %, . . . . . . . — — 100
Brley o ... ... .. . 30 28.57’1 —
Decorticated cottonseed meal o 30 28.57 [ —
Riee bran 9, . . . . . . | 40 38.09 ‘{ —
Calcium carbonate?),. . . . . . — 4.77 | —
Ca % in the ration . . . . . | 1.682 1,974 I 0.018

2. Application of redioisotope :

After the pre-experimental period of two months on the three different
rations, ten cockrels of each group were injecetd intramuscularly with “Ca
as **Ca. Each cockerel received 15 mec., radioactive ealcium as a single dose

One cockerel of each group was slaughtered at 6, 12, 24, 48, 96, 144, 192,
244, 288 and 336 hours after injection. Ten ml. of blood, about 3 gm. of
rectum contents and of some selected tissues were taken for chemical and
radioactive calcium assay.

UAR. J. Anim, Prod., 11, No. 1 (1871).
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The radiocactive calcium assay was carried out as recommended by
Thomas et al. (1952).

3. Calcium determination :

To get rid of the phosphate ions, calcium solution of biclogical mftteri.aI
gamples was managed as the A.0.A.C. (1955). Calcium determination in
the ash solution of hiological materials, urine and in plasma using EDTA
and ammonium purpurate indicator was carried out as described by
Green blatt and Hartman (1951),

4, Calculation :

counts/minute/gm. eample
counts/minute/gm. live weight.

The ealeium uptake percent =

The disappearance rate of radicactive calcium (in the organ), the half_

time value, and the turnover time were calculated as described by Comar
(1955).

II1—Rosulis and Discussion

Total calcium and **Ca of cockenels’ plasma

The average values of cockerels’ plasma caleium at the time of dosing
were 12.50, 12.25 and 12.25mg/100m} for dficient, normal and supplemented
cockerels respectively. Figure (1) showed that *Ca uptake percent decreased
at a rapid rate till 96 hours after dosing.  After 96 hours, the uptake percent
by cockerels plasma inercased at a very slow rate. This slight increase may
be due to “*Ca of hone resorption. Data from 6-—96 hours after dosing were
analyzed as recommended by Comar (1955). It was found that the time
required to renew the total amount of calcium in the plasma (tt) of deficieent,
noraml and supplemented cockerels was 27.84, 10.84, and 16.83 hours res-
pectively. These results showed that decreasing or increasing the dietary
caleium level, decreased the turnover rate of cockerel’s plasma ealcinm.

Tissue destribution of ¥*Ca :

Table (1) represents the *Ca uptake percent by white and red mmscles
of cockerels at successive hours. The results showed that decreasing or
increasng the dietary calcium level decreased the time required for approach-
ing th highest uptake percent of **Ca by white and red muscles, Generally,
the *5Ca uptake percent by red muacles was higher than that of white museles.

This means that calcium may be more important for red muscles than for
white museles of cockerles.

U.d . J. Anim. Pred., 11, No. 1 (1971).
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TABLE 1. THE EFFECT OF DIFFERENT DIETARY CALCIUM LEVELS UPON THE
UPTAEE PERCENT OF RADIOACTIVE CALOTUM, #CA BY WHITE
AND RED MUSCLES OF COCKERELS,

White muscle Red musclo
Hours after .
IR | Defiolont | Normsl | Supplomented | Deficieat | Normal | Supplemented
% % % %o % ‘ %
6 2.88 4.30 0.32 6.74 3.10 9.652
12 7.93 1.74 3.65 11.66 1.98 3.66
24 2.55 7.47 3.08 3.97 12,60 6.08
48 2.22 1.11 2.18 116 6.47 1.17
96 0.26 0.20 4.73 ! 0.73 0.67 2.00
144 1.73 4,94 3.26 11.50 6.90 2.94
192 1.07 0.40 1.24 1.00 4.91 0.95
244 1.26 1.66 3.00 1.71 2.47 2.08
288 1.46 2.20 1.50 0.66 1.49 1.060
336 1.55 | 3.20 0.76 0.00 | 0.00 0.00

Table (2) represents the **Ca uptake percent by cockerel’s liver and
kidneys at different successive hocrs. The level of **Ca uptake percent hy
the liver of the three groups decreased gradually from 144 hours after dosing.
It reached zero at 288 hours for the deficient group. Generally the levels
of **Ca uptake percent by liver fluctuated less than other soft tissues, This .
means that the liver may control caleium metabolism more than other
soft tissues.

It can be noticed from Table (2) that the highest level of *Ca wptake
percent by the kidney was at 6, 12 and 24 hours after dosing for supplemented,
deficient and normal groups respectively. The level of +*Ca uptake percent
by the kidney of the three groups fluctuated at the different successive hours,
and approached to be equal at 192 hours after dosing. It reached zero at
288 hours for the supplemented group. Hansard and Plumlee (1954), found

VAR, J. Anim. Prod,, 11, No. 1 {1871).
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little differences between groups of rats in radioactive ecaleinm percent
retained by the various soft tissues. They pointed out, however, that a higher

percentage of the **Ca dose was absorbed by those animals on the low-calcium
diet.

TABLE 2.— THE EFFECT OF DIFFERENT DIETARY CALCIUM LEVELS UPON
THE UPTAKE PERCENT OF RADIOACTIVE CALCIUM, #(4, BY LIVER
AND KIDNEYS OF COCRERELS.

Liver Kidney
Hours after :
et | efiviont | Normal Supplemented | Deficient | Normal | Supplomented
% % % % % %
6 3.85 3.36 9.20 019 9.20 20.00
12 2.90 4,29 2.90 11.60 4.68 8.60
24 2.9 6.00 2.40 5.b6 16.99 9.40
48 2.80 9.67 1.70 9.18 4.01 2.29
96 | 0.40 1.24 3.30 1.60 3N 11.01
144 I 1.10 1.11 | 1.59 2,30 3.21 11.31
192 0.70 1.01 ¥ 1.20 2.90 2.96 | 2.85
244 0.36 0.90 0.92 1.14 3.59 3.68
288 l 0.00 0.80 0.62 9.76 6.29 \ 0.00
336 i 0.00 0.76 0.36 3.20 3.10 \ .00

Table (3) represents the *Ca uptake percent by upper-end shoft of
cockerels’ tibia hone a different successive hours after injection. It can be
noticed that the different parts of tibia bone contained more **Ca than soft
tissues. This higher 4*Ca uptake percent was by the upperend and the
lower one was by the shaft. This may be due to the fact tht the shalt is
less exchangeable for the calcium than other tibia bone parts. This highest
©Ca uptake percent by the upper-end wae observed in deficient cockerels
and the lowest values were in the supplemented ones. The highest *Ca
that the lowest ¥*Ca uptake percent by plasma and most selected soft tissues

U.4A.R. 7. Asim. Prod., 11, No. 1 (1671).
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was at 96 hours after injection. The values of **Ca uptake percent decreased
gradually after the first 96 hours in the bone shaft, while they increased in
the cockerels plasma, This may be due to the calecium resorption at shaft
tibia-bone after that time,

Date presented in Table (3) were analyzed as recommended by Comar
(1955). Results obtained from equations showed that the disappearance rate
(K) of 45Ca per houre from the upper-end of tibia-bone waa 0.115, 0.33% and
0.437%, and the time required to renew the half amount of calcium (t'/,) was
601.5, 204.2 and 158.6 hours for deficient, normal and supplemented cockerels
respectively. :

TABLE 3.— THE EFFECT OF DIFFERENT DIETARY CALCIUM LEVELS UPON
THE UPTAEE PERCENT RADIOACTIVE CALCIUM, --CA, BY TIBIA
BONE OF COCKERELS.

Hours Upper—end ] Shafs
after |
injec- | !
tion | Deficient Nermal  Supplemented| Deficient Normal Supplemented
S e
%o % % % % %

6 250,12 245.13 252,11 50.21 71.52 61.41
12 220.15 182.11 149.19 76.35 86.43 76.2%
24 380.23 a69. 3 288.10 89.47 100.80 87.51
48 288.01 196.03 105.10 84.50 85.51 85.42
96 320.04 2b7.14 160.03 185.08 123.60 12.73

144 280.11 204 .23 137.14 146,01 101.71 101.69
192 230.22 | 144,12 126.43 | 111.24 80.84 80.07
244 210.04 120.02 98.41 70.51 60.50 64.14
283 200.01 160.18 80.03 64,60 60,71 b4.06

336 178.40 80.15 60.20 . 60.08 36.60 36.71
: }

The disappearance rate of **Ca from the shaft per hour waz 0.103, 0.292
and 0.299% and (1'/.) was 66.7, 237.1 and 231.2 hours for deficient, normal
and supplemented group respectively. These results are in good agrement
with those obtained by Bregg et al. (1962). They found that increasing the
dietary calcium level decreased “°Ca level of the hone

U.AR. J. Anim. Prod., 11, No. 1 (1671).



110 I M. EL-GINDI et ol

They added that the disappearance of **Ca from the bone indicate that .
in addition to the formation of new bone salts in the growing cockerels, there
was a constant turnover of deposited calcium. This was supported by the
fact that the inecrease of the dictary calcium level decreased the hiological
half-life of **Ca. The same authors suggested that this removal of calcium
was probably a result of metaholic turnover and molecular exchange of stable
dietary calcium with the radioactive calcium deposited in the bones.

It can be noticed from Table 1, 2 and 3 that the effect of different dietary
calcium levels upon 45Ca uptake percent by bone was more obvious than that
by soft tissues. From the disappearance rates of 45Ca, it can be deduced that

the tibia-bone shaft is the main part controlling the calcium storage in the
cockerels” body.

Total calcium in different tissues.

Caleium content (mg/100 gm) in selected fresh tissues of cockerels fed
on different dietary calcium levels is presented in Table (4). It can be
noticed that the calcium content in bones was higher than in soft tissues.
Caleinm content was the highest in the shaft being 465.0, 491.0 and 575.0
mg/100 gm for deficient, normal and supplemented cockerels.

TABLE 4.— THE EFFECT OF DIFFERENT DIETARY OALCIUM LEVELS UPON
OALCIUM CONTEBNT (Me /100 GM) IN SELECTED COUKERELS’

TISSUES.
Tiste Deficient Normal } Supplemented
White musele . . . . . ., ., 3.606 3.922 3.940
Red musele . . . . . . . .. 4,004 | 4,302 4,568
Kidney . . . . . .. .. ... g 5.890 6.728 6,854
Liver . . . ... . 3.617 407 | 395
Heart . . . . . .. . . ... 4 416 4.838 ' 5.001
Spleen . . . . . .. ... Coe 2.096 2.773 |4 2.575
Tibia-bone upper end . . . , . 409,000 442_000 [i 460.000
Tibia-bone shaft . . . . . . . 465,000 491.600 ; 575.000

AR J. Anim. Prod.. 11, Ne. 1 (1971).
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Statistical analysis showed that the differences between caleium content
in selected tissues of the three groups were insignificant as shown in the
following table :

ANALYSIS OF VARIANCE

SBource of varionece 83 MS F
Between treatments . . . . 2180.7 1090.2 0.02
Within treatments . . . . 1288286.3 b3678.5
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