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SERUM alkaline phosphatase was evaluated in Fayoumi and
White Leghorn hens fed isocaloric diets containing 14.85 and
18.56 % dietary protein.

Results indicated that the White Leghorn hens had a higher
level of serum alkaline phosphatase than the Fayoumi hens, irres-
pective of the dietary protein level. In the meantime the White Leg-
hiorn bens fed the high dietary protein level showed a pronounced
increase in serum alkaline phosphatase which was coupled with 9874
increases in egg production over those fed the low protein dict. In the
Fayoumi breed no such response either in serum alkaline
phosphatase ‘or egg production was noticed, In fact both varibles
were almost constant for the two levels of dietary protein and much
lower than their counterparts in the White Leghorns.  Thus it may
be suggested that serum alkaline phosphatase is a reliable measure
for high egg production.

Several reports indicate that the alkaline phosphatase level in blood is lower
in adult than in growing birds (Bell, 1960; Tanabe and Wilcox, 1960 and Chou-
dhary, Krishna, Vernia and Shivaprasad, 1971).

Alkaline phosphatase level in the hen was found to be significantly and
positively correlated with egg production and other traits such as body
weight (Gulowska, Parkhurst, Parrot and Verburg, 1943; Stutts, Briles and
Kunkel, 1957).

Literature pertaining to the effect of dietary protein on alkaline phosphatase
is lacking.

The purpose of this study was (1) to differentiate between Fayoumi and
White Leghorn chickens with respect to egg production and alkaline phospha-
tase level and (2) to determine the effect of feeding high and low levels of die-
gary protein on serum alkaline phosphatase of Fayoumi and White Leghorn-
whickens.
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Material amd Methods

A total of 72 laying hens of Fayoumi and White Leghorn breeds were
used in this study .

The hens were taken at randem frem a populatien of more than 5C0 hens.
Hens were kept indicidually in tatteries. Pach biced was divided into two
groups, One group was fed 14.85 9 pretein Taying raticn while the other
group was given a 18.56 9 protein . The preductine energy fer both rations
was the same (B£0.7 Kcalflb). Bleced samples vere taken by heart punclure
from each bird. After clotting, the blocd samples were incubated at 37° for
two hours to permit zdecuate seyaraticn of the servm, which was then decan-
ted and frozen at -15¢ until they were aralyced.

The serum was analysed photemetrically for alkaline phosphatase accor-
ding to the methed of Bessey ef al. (1946)

Eggs were collected and recorded daily for each hen of the two breeds.

Results and Discussion

Table 1 shows the analysis of wvariance for alkaline phosphatase level in
Fayoumi and White Leghcern breeds maintained c¢n high ard lew protein ra-
tions along with their interacticns. In general the high egg preducing White
lLeghorn was characterized by the presence ¢f high serum alkaline phosphatase
regardless of dietary protein level. This was in agreement with the results:
reported by Gutowska er afl. (1943) ard Wilecx (19€3).

TABLE 1 Analysis of variance of alkaline phosphatase Jevels in Fayoumi and White Leghorn
hens fed on two different rations.

5.0V | D.F. | S.S. M.S. | F.
_ oy =] S B _ i S e
Total . . . . . .. . 71 8246 .18 |
Breeds . . . . . . . | 82418 824 .18 | 8.58%%*
Rrations & WEE W 1 401 .39 | 401 .39 4.18*
Breeds < Rations, 1 488 .81 4BE Bl | 5.09%
Experror . . . . . . &8 6531 .80 96.06 ‘

* Significant at 5 9, level of probhaility.

#% Significant at 1 %, level of probability.

It is noticed that dietary protein level had marked effect on the level of
serum alkaline phsophatase. The difference between high and low dietary
protein is shown in Tabe 2 for cach breed.
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TABLE 2. Average alkaline phosphatase tevels (m3i nitrophenol/Lihr ) in Fayoumi
and White Leghorn hens fed on dwe differeat dietary protein levels

1 | \ -
R i White Legho | Av. Alkaline
Protein level | Fayoumi | tte Leghorn | phospha tase level

| i
o 18.79 | 20.26 19.48

. |
High i |‘ 13.21 | 30.19 | 24 .20%
Av, Breed . . .| (3.43 95 22k# .

The interaction between breeds and dictary protein was also found to be
significant (P< 9.05).

It is of intetest to note that the White Leghron hens showed a relatively
sharp increase in serum atkaline phosphatase in the high dietary protein ration
over the low one Table 2. In the Fayoumi breed such response in serum
alkaline phosphatase was not observed Table 3.

TABLE 3. Amnalysis of variance of averageczy production in Fayoumi and whiteleghorn
fed onttwo different rations

8.0V | o.F 8.8 \ V.S || F.
Total . . - . - « . | 55 77.71 i |
Breeds N 147.71 | 147.711 \ 16.88%*
Rations oo owow) 1 74 98 74 .98 BN
Breeds x Rations . . . 1 | 100,12 ‘ 100.12 11.44
2 454 .90 8.75

Exp. error . . . . . . ‘ 5

#+ Sienificant at [ % level of probability.

Table 3 shows the analysis of variance for egg production in Fayoumi
and White Leghorn breeds fed on low and high protein rations along with their
intcraction. Highly significant difference was found between Fayoumi and
White Leghorn breeds. Diteary protein levels were shown to have a highly
significant effect on the egg production, The interaction between the breeds
and levels of dietary protein was also highly significant.

Tt was noted that White Laghorn bresd gave relatively substantial increa-
se (98%4) in egg production with high level of dietary protein over the low one
(Table 4). No such observation was fouand in Fayoumi. This suggests that se-
rum alkaline phosphatase is a reliable index for high egg producing breeds.
This was confirmed by a regression analysis and particularly at the low dietary
protein level for either the ‘Fayoumi or White Leghorn breed. The regression
.coefficient (b = 0.1948) (corresponding to a correlation coeflicient r+ = 0.480)
‘hetween the level of serum alkaline phosphatase aad egg production for White
Leghorns fed the low protein ration was significant (P< .05).
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TABLE 4. Egg production as pereent in Fayoumi and
White Leghorn hens fed on  two  different
dietary proteins

|
Dietary Protein |

Favouwmni ‘ VWhite Leghora
Low . 100 t‘ 100
|
High . . . ‘ 9g = I 198#

* Expressed as percent of the low protein ration
for the.same breed.
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Fig. 1. Alkaline phosphatase level (mM nitrophenol/L./hr) Regression fne egp:
production (egg numeer per month) on alkaline phosphatase is Fayoumt hens.

The regression of alkaline phosphatase to egg production in White ' Legh--
orns is shown graphically in Fig. 1. A regression line was fitted to the  datz
by the least squares mecthod giving :

Y = 8.805 4 0.1948 (X - 20.,255).
Where : Y is expected egg production.
X is alkaline phosphatase level (mM nitrophenol fL/hr),

In Fayoumi- hens fed low protein diet, the regression coefficient (b =
0.2135) between serum alkaline phosphatase Ivel and ege production was
significant (P<.05). The intensity of this relationship was quite high as shown
by the positively significant correlation corefficient (r — 0.5196). The regres-
sion of alkaline phosphatase to average egg number per month is shown

Egypr. . Anim. Prod. 20, No. 2 (1980),
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#grahphically inYFig. 2. The regression line fitted to the data was :
o = 4361 |4 0.2135 (X - 18.700).
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Fig. 2, Alkaline phosphatase level (mM pitrophenoy/ L./ hr) Regression line egz
prodection (egg number per month) on alkaline phosphatase in Fayoumi hens.

However the situation was quite different at the high dietary protein level
wvith regard to the regression analysis either for Fayoumi or White Leghorn
breed. In the White Leghorns the regression  coefficient for the alkaline
phosphatase and egg production was insignificant (b = -0.053). This along
with a quite low correlation coefficient (r = 0.008) indicated complete lack of
_agsociation in this respsct.” The same trend was observed with regard to the
Fayoumi breed at the high dietary protein where (b = 0.066) and (r= 0.031)
are insignificant. -

Such lack of association between alkaline phosphatase and egg production
at the high dietary protein co 11d be attributed to the fact that rate of alkaline
phosphatase synthesis is dependent on the level of amino acid pool ‘blood.
The low dietary protein level apparently only provides the threshold level of
amino acids which is just enough for synthesis of the minimum cell requirem-
ents of alkaline phosphatase and therefore the strong relationship - between
alkaline phosphatase and ‘egg production was unmasked. However, at the
higher dietary pvotein level the presence of excess amounts of amino acids
could have triggered the production of much higher amounts of alkaline
phosphatase which fed to the confounding of the relationship between the
enzyme serum alkaline phosphatass and egg production.

However while such Aypothesis anplies -only for- White Leghorn, it was
not anplicable to Fayoumi. Such discrepancy . might be atiributed to breed
diflercace. - g -
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