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ABSTRACT : Sixty four pullets andorty eight cockers (18 wks) from
Bandarah local strain were used to investigate the effedeeding different
levels of vitamin A (VA), on layer performance and ithenune maturation
Birds randomly chosen from farm flock reared on a conventional growing
program flom posthatch to 18 wks of age. Birds were vaccinated against
Newcastle disease virus (NDV) by Hitchemgrat 7 days old, then Lasota
vaccine at 18, 28 days old and at 18 wks old they were vaccinated by oil
vaccine. Birds at 18 wks of age weaveighed, andomly housed in individual
cages and allotted téour experimental dietarysonitrogenous and isocaloric
Corn-Soybean meal layer diet differed in its content of vitameadéed (0.0,
4000, 12000 and 24000 IU/ kg diet)Feed and water were offered for-ad
libitium consumption from 18 to 48 wks of adée resuls indicated that
increasing VA supplementation increase significantly egg production. Egg
weight, egg mass and featllization ratio were improved significantly during

the later experimental perds by increasing VA supplementatio@n the other
hand, both of feed intake and body weight were insignificantly affected by VA
supplementation at any levels of supplementaidso, efficiency inderf egg
production estimated at the end of experin@ntwas improved significantly

(p< 0.01) by increasingyA supplementation to layer dietSupplementatioof
highest level of VAmaximized theeconomic efficiencyEHE) and relative
economic efficiencyREE) by 0.40 and 114.3%espectivelythan otherslevel

of supplementationskertility and hatchability percentage was significantly
(p< 0.01) increased by increasing of VA supplementation. While, late embryos
died @nhitched embryos) percentage decrease significanf®z (0.01) by
increasing supplementain of VA. Supplementations of VAodterslevel had
insignificant effect on posthatch chick weights.
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Although VA supplementation increased significantly (p< 0.01) liver
weight, at the end othe experimental period (48 wks¥pleen, tess and
intestinal weights significantly (p< 0.01) increased during all experimental
periods as VA supplementation increased.

Additions of VA as adjuvant to Newcastle vaccine gdan important
role to improve the level of immunity, antibodigsr in both serum and yolk.
Also, serum antibodies titer of posthatch chicks increased with increase the
level of the antibodies titer in there mothers or/and in the eggs laid from layers
fed high level of VA. So, we can depend on, and use yolk wuraeie
antibodies titers, as the immune level of the birds.

The histological study clead that VA is somewhat safe in high level of
24000 1U/kg but the lowest levels lead to numerous adverse effects that may
reflect on the hepatic and intestinal funcisas well as on fertility of the
affected cases. Also, the affection in spleen may be had adverse effect on the
immunity and defensive mechanism of the body.

On conclusion, increasing supplementation of VA up to 24000 1U/kg in
layer diets is more safetynd increasing the productive and reproductive
performancethe immunity of the birdand the economical efficiency.

INTRODUCTION

Vitamin A is a fatsoluble vitamin and essential for mafunctionssuch
as in growth development of lymphoid tissuesmmune responsethe
differentiation of epithelial cellsjsed in the visual cyclesupportthe viability
of the reproductive system and proliferatidrri¢dmanand Skla, 1989a,b;
Friedmanet al, 1991 Goss and McBurney, 1992; Bollag, 19%quiresand
Naber 1993 Brody, 1993 Gerster, 1996Coskunet al, 1998andGuvenet al
2007). Sklanet al. (19949 reported thatlthough the NRC (1994) has provided
a recommendation for adedpe levels of dietary vitamin A, adequate levels for
maximal immune responses of chicken need tftutiberevaluated Suraiet al
(1998) andLin et al (2002) observed that increasing rate of vitamin A
supplementation to layer dietwas beneficialto laying performance and
immune function also, markedly increasembncentration of vitamin A in the
yolk of the hens' eggs arle concentration of vitamin A in the maternal liver
was found to be greatly. On the other habdskunet al. (1998)indicated tha
increasing rate of vitamin A supplementation to layer dietd no significant
effects on layer performance or immune system under normal conditions.

Egg yolk of avian species contains a wide variety of antibodies raised
naturally or by immunization witlsuitable immunogenic (Olsoet al., 1980).
Sijtsmaet al. (1989a,b) reported that the birds marginally vitamin A deficient
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had higher severity of disease following experimehlawcastle disease virus
(NDV) infection. Egg yolk can be used for diagnoi various diseases of
poultry live stock (Arshackt al., 1996). Catharine Ros$2007) reported that
vitamin A (VA, retinol) is essential for normal immune system maturation, but
the effect of VA on antibody production, the hallmark of successful vaazmati

is still not well understood.

The experiment was designed to investigtte effects of feeding
different levels of VA supplementations on layer performance andrimeine
maturation Also, the possibility of use yollIDV antibodiestiter levels as
indicator to the successful of parents vaccinations agsbst

MATERIAL AND METHODS

The current study was conducted atSabhia Poultry Research Station,
Animal Production Research Institute, Agricultural Research Center. A total of 64
pullets and 4&ockers, eighteewks-old, wasrandomly chosen from the Bandarah
farm flock, which wasreared on a conventional growing program from posthatch
to 18 wks of age. Birds were vaccinated against Newcastle disease virus (NDV) by
HitchenerB,at 7 days old, thebasota vaccine at 18, 28 days old and at 18 wks old
they were vaccinated by oil vaccine. Birds wemghed and randomly housed in
individual cages and allotted tfwur experimental dietaryisonitrogenous and
isocaloric CorAdSoybean meal layer diegf 16 pullets and 12 chokersach.
Experimental dietdiffered in its content of minerals and vitamin premix of vitamin
A supplementation (Tablgl feed and water were offered f@d libitium
consumption from 18 to 48 wks of age.

Experimental dietary treatments :-

Treatment 1. basal diet withouadded VA gerodose ZVA).

Treatment 2 basaldiet+ 40001U of VA /kg diet(low dose LVA).
Treatment 3: basaldiet+12000IU of VA /kg diet(commercial doseCVA).
Treatment 4: basaldiet+ 240001U of VA /kg diet(High dose HVA).

Body weight (BW) was recorded at 20 wks of age and at the end of
experimental period (48 wks of age). Feed intake (Fl), egg production (EP),
egg weight (EW) were recorded, while fagiization ratio and egg mass (EM)
were calculated eve 4 wks intervals throughout tlentireexperimental period.

At the end of experimentakconomicefficiency (EE) and relative economic
efficiency (REE) were calculated according to inputput analysiglata. Aso,

the efficiency index (El) of egg prodation was estimatedising the equation
suggested by Byerly (1941)
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The equationis: F1=(3.56 W +DW+ X E) / 100.
Where:
F1 = calculated food/ bird/day (g). W= mean liveweight of bird (g).
D W= live-weight change/100 bird/day (g)X= average egg weight (Q).
E= number of egg/100 birds/day

To get the efficiency index (El), the calculated food/hen/day (g) was
divided by F2which is the average abbserved food consumption/hen/day (Q)
obtained from the experimental feeding records.

Serum samples were collected from each treatment every 4 wks intervals
throughout theentireexperimental period and stored-26 °C for analyses.At
39 wks artificial insemination waspplied fertile eggs &id duringthe 40 wks
of age, were collectetb estimateegg fertility and hatchability percentage
Hatched chicks were weigh, and then serum samplesre collected

Determination of NDV antibodies titer:

Serum samples from layers at 24, 28, 32, 36 and 40wks of age and from
posthatchchicks wee used for determinatioNDV antibodies titer, using
methods described byfu, 1999, also, yolk samples at 28, 32, 36 and 40 wks
of age were used for determination the same analysis.

Carcassorgan traits:

At 24, 36 and 48 wks of age 3 males from eaehttnent were randomly
selected and slaughtered for carcass evaluation. Carcass was eviscerated and head
and shank were removedrer, spleen, éstis and intestinavere dissected from the
viscera and weighed. Each portion was expressed as a percenlifgdady
weight.

Histopatholgic studies:

The collected specimens of thiger, spleen,testis and intestine were
fixed in 10% neutral buffered formalin solution, then after washing in tap water
passed through the routine paraffin embedding techniquehydration in the
ascending grades of ethyl alcohol, followed by cleaning in 3 steps of xylol
followed by embedding in three changes meted paraffin wax). Paralifick
of three specimens was prepared then sections of about 5 microns thick were cut
and pcked on microscopic glasdide. After dryness, sections were stained
with hematoxylin and easin according to the methods ofifgu(1983) and
then subjected tthe light microscopy.
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All results were statistically analyzed by General Linear Models (Gokg
way analysis of variance, using SAS software (SAS Institute8) 19Differences
among means were separated using Duncanods

RESULTS AND DISCUSSION
Productive Performance-

Results presented in Table 2 indicated swgiplementation of VA at the
first periods (2428 and 2832wks of age) had insignificant effects on EP at any
supplementation level§ hroughout the later experimental periods-882and
36-40, 40-44 and 4448 wks of age) and fooverall main,supplementidon of
VA had significant (p< 0.01) effect on EPGenerally, increasingof VA
supplementatiosignificantlyincreasd EP and the higkst EPrecorded for the
birds fed diet supplemented with HVA and CVAThese esults are in
agreement with the results 8fjuiresandNaber(1993) who observed that egg
production of hens fed the unsupplemented diet with vitamisighificantly
declined afterl2 wks. Alsdjn et al (2002)showedthatincreasingvitamin A
supplementatiorf3000 to 9000 IU/kg}o layer dietshad a beneficial effect on
rate oflaying. On the other handCoskunet al (1998 indicated thatvVA
supplementation0, 4000, 12000 and 24000 IU/kgd layer dietshad no
significant effect on egg yield.

Supplementation of VA had insignificant effects oWHKTable 3) at any
levelsof supplementatiothroughthe first periods (248, 2832, 3236 and 36
40 wks). While, during the lateexperimental periods (494 and 4448 wks of
age)increasing of VAsupplementation significagt (p< 0.01)increasd EW.
However the overall nean of EW was insignificantly feected by
supplementation levelsf VA. Egg massresults (Tablg 4) tend the same
results of P during the experimentalgpiodsand the bestesultswererecorded
for the birds fed diet supplemented with HVA and Ct#oughout the later
experimental periods (326 and 3640, 40-44 and 4448 wks of age)Also, the
overall mean of EM was significantly increased by increasingmementation
of VA, since the average of EW and EP were increased as VA supplementation
increased. The same results were recorde8dwresand Naber (1993 they
observed thiaegg weight was consistently changed by vitamin A supplemented.
Also, Lin et al (2002)showedthat egg weightwas significantly increagd by
the high levels ofiitamin A supplementatio(6000, 9000 IU/kg}o layer diets

Feed intake wamsignificanty affectedby supplementatioof VA at any
levels during the different period9able 5). Theseresults are iragreement
with result ofLin et al (2002)they showedhatfeed intake was insignificantly
affected byvitamin A supplementationio layer diets Feedutilization ratio
during the first periods of the study (2B and 2832wks of age)was
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insignificantly affected by VA supplementation at any levélable 6).
Increasing supplementation of VA improved significanflyg< 0.01) feed
utilization rato during the later periods (32 and 3640, 40-44 and 4448 wks

of age) and for theverall mean offeed utilizationratio. Generally, thebest
feed utilizationratio recorded for the birds fed diet supplemented with HVA
and CVA.

Results inTable (7)indicated that BW at the end of experiment was
insignificanty affected by supplementatiorof VA at any levels.Lin et al
(2002) reported that BW was insignificantly affected byvitamin A
supplementationo layer diets Results of efficiency index (Elvere improved
significantly (p< 0.01)by increasingvitamin A supplementatioto layer diets
and the highest EI ( 74.72%) was recoded for the layer$iiéd (Table, 7).

Fertility percentage was significantly (p< 0.01) affected by
supplementatiof VA and the begpercentagg100.0%)was recorded for the
layer fed CVA and LVA Table (7). That result indicated that VA
supplementation at 4000 and 12000 IU/kg diets sufficient for the best
fertility percentage. Late embryos died (unhitched embryos) mage
decreasssignificantly (p< 0.01)by increasingsupplementatiorof VA and the
bestpercentagg2.630%)was recorded for the layer fddVA. On the other
hand, hatchabilitypercentage increasesignificantly (p< 0.01) by increasing
supplementatioof VA and the bespercentagd94.1%)was recorded for the
layer fedHVA. Supplementations of VA at any levels had insignificant effect
on posthatch chick weights and were ranged between 37.4 and &jdirgs
and Naber (1993 indicated that hatchability of eggs laid by the hens fed the
unsupplemented diet with vitamin A was significantly lower at wks 25and 26
than hatchability for those hens receiving dietatgmin A, while chickweight
was not consistently affected lwtamin A supplementation Coskunet al
(1998); Surakt al (1998), Linet al. (2002) and Guvest al (2007)observed
that increasing rate of vitamin A supplentation to layer diets was beneficial
to laying peformance

Therelativeeconomic efficiencyREE) and the economic efficienciE)
of different fornulated diets are shown in Table he results indicated that
increasing the level oA supplementatiorio layer diets increase tHREE and
EE. Supplemenation of HVA maximized theREE andEE (0.40 and 114.3%,
respectivelythan any level o¥/A supplementations

Results of some carcass traits are represented in (9abléver weight at
26 and 34 wks of age were insignificantly affected by VA suppléatien.
While, increasing VA supplementation in layer diets increased significgotly
0.01) liver weight, at the end of experiment (48 wks). The increase of liver
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weight may be due to VA stored in the liver. So after many wks of experiment
livers of thebirds fed lower dose of VA are more depletion of VA as compare
to those fed highest dasalso, the histological structure of liver showed that in
the case of LVA as well as the cases of ZVA supplementation diffuse changes
of moderate to severe degeneyasi of vacuolar and hydropic changes in most
of all the hepatic cells (Fig. 1c and 1d), these results are indication of liver
function degeneratioand cells damage

Data of intestinal, testes and spleen weights (T&plmdicated that as VA
supplenentation increased, in the layer diet, their weights increased during the all
experimental periods. Spleen is one of the important organs in the living organism,
since produce many of immunity cells (eg. T lymphocyteShese results are
compatible withthe results of seam NDV antibodies titer (Table)9 Also, the
histological structure of intestinal, tessand spleen (Fig. 2, 3 and 4) showetive
parameters of well developed lymph follicles and vasculatures of spleen, highly
active and intact coverg epithelium of the intestinal villi and highly active of all
the semineferous tubules of testOur results are agreement with the results of
many investigators, Surat al (1998) and Linet al (2002) indicated that
increasing rate of vitamin A sulgmentation to layer diets was beneficial to
immune function. Also, Friedmaet al. (1991); Squiresand Naber (1993) and
Coskunet al (1998) observed that vitamin A supplemeatathas a rule of
development of lymphoid tissues, immune response, the differentiation of epithelial
cells and support the viability of the reproductive system and proliferation.eburai
al. (1998) reported that after 3 months, the concentration of igitédmin the
maternal liver was found to be greatly enhanced in proportion to the increasing
rates of supplementation with vitamin A. Also, Retet al (1989) demonstrated
that there is a positive relation between the vitamin A supply of hens and the
vitamin A content of the liver.

NDV antibodies titer:

Thedatarepresented indbles(10) and(11) showed that addition of HVA
gave the highest serum and yolk NDV antibodies titer as compare to the other
levels of VA supplementation, through the experimepéaiods studies (24, 28,

32, 36 and 40 wks of age). The serantibodies titer was 8.4, 8.5, 9.7, 10.0 and
10.3 withHVA, while it was 7.5, 8.0, 9.0, 9.2 and 9.5 with Z\tAiring the
afromention periods, respectively. On the other hgali, antibodies ter was

8.7, 9.5, 10.2 and 10.3 withVA, while it was 7.9, 8.7, 9.1 and 9.6,
respectively, during 28, 32, 36 and 40 wks of age. So the results indicated that
addition of VA as adjuvant to Newcastle vaccine play an important role to
improve the level of, nmunity, antibodies titer in serum and yolk. Also, serum
antibodies titer of posthatch chicks increased with increase the level of the
antibodies titer in there mothers or/and in the eggs laid from layers fed high
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level of VA. However, these results iodied that may be we can depend on,
and use yolk to measure thatibodies titers, as the immune level of the birds,
since the collection of eggs are more easily than collection of serum, also were
save for birds.Results of Sijtsmaet al. (1989a,b) reveded that increased
morbidity is observed in chickensxperimentally infected NAD that was fed a
diet marginally deficient in vitamin AAlso, Lin et al (2002) observed that
increasing rate of vitamin A supplementation to layer dietd a significant
effect on NAD antibody titer.

Histopatholgic:-

The hepatic tissue in case of supplement with HVA showed no adverse
effect where the hepatic acinose showed normal and intact cells (Fig. 1a), while
in case of CVA some small vacualations of mild degenerativegesa(Fig. 1b)
were seen in some of the hepatic cells. On the other hand, LVA as well as the
cases of ZVA showed diffuse changes of moderate to severe degenerations of
vacuolar and hydropic changes in most of all the hepatic cells (Fig. 1c and 1d).

The intestinal mucosa in case of HVA showed highly active and intact
covering epithelium of the intestinal villi (Fig. 2a) with somewhat thickened
villi by edema and cellular reactions. The covering epithelium of the initial villi
appeared with excess vacualas after the administration with CVA (Fig. 2b).
The intestinal villi following administration with LVA, showed damaged
desquamated covering epithelium (Fig. 2c), while in cases of ZVA complete
necrosis of most of all the intestinal villi (Fig. 2d) waes.

The testis following administration witHVA appeared highly active with
normal spermatogenesis where most of all the semineferous tubules appeared
bluged with mature spermatazooal contents (Fig. 3a). Some groups of
immature stages of spermatagoniells appeared with the Lumina of some
semineferous tubules (Fig. 3b), in the testis of c83658. The testis ircases of
LVA, showed inactive spermatogenesis with less mature spermatagonial cells
and excess of multinucleated spermatocytic giant cellg. (Bc). The
semineferous tubules in cases of ZVA appeared with damaged spermatagonial
cells, less or no spermatazooal contents with their lumina appeared filled with
an excess of necrotic debris (Fig. 3d).

In cases of HVA, spleen appeared with normal active parameters of
well developed lymph follicles and vasculatures (Fig. 4a). Spleen in cases of
CVA, showed less activity, where few numbers of mature or well developed
lymph follicles were seen in addition to the appearance of some immature
newly faomed vasculatures and germinal centers (Fig. 4b). In cadegAqf
excess numbers of small newly formed vasculature and follicles appeared
mixed with some other dispersed lymphocytic elemfits 4c). The spleen in
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cases of ZVA showed congestion witkpansion of the germinal center of the
present lymph follicles (Fig. 4d).

The obtained results for the microscopic changes revealed occurrence of a
variable common histological change in the epithelial elements in hepatic cells,
covering epithelium of thentestinal villi as well as spermatogenic cells of
testis. These detected changes were correlated with the levels of administration
as the HVA lead to presence of nearly normal and active histological
parameters, while the decreases in the levels oflexmgnt with VA lead to the
appearance of some degenerative changes and less disitedogical
parameters in these organs. These adverse effects reached its peak in case of
ZVA, since, sever degeneration and necrosis was detected in the hepatic cells,
covering epithelium of the intestinal villi and spermatogenic and spermatagonial
cells of the semineferous tubules. On the other hand, splenic changes were also
indicative for the occurrence of some adverse effects related to the low levels of
VA, on structire and histological parameters of the spleen. Costual
(1998) reported that lymphoid organs were normal in histological structure for
chickens fed diets based on white, corn and soybean meal or sunflower oil meal
supplemented and unsupplemented withmin A.

The histological studghowedthat VA is somewhat safe and had good
results at the highest level (2400Ckyg diet) but the lowest levels lead to
numerous adverse effects that may reflect on the hepatic and intestinal functions
as well as on féility of the affected cases. Also, the affection in spleen may be
had adverse effect on the immunity and defensive mechanism of the body.

On conclusion, increasing supplementation of VA up to 24000 I1U/kg in
layer diets is more safety and increasing tmedpctive and reproductive
performance and the immunity of the birds
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Table (1): Composition* and the nutritive value of the basal diets.

Feed stuffs % Energy and nutrient content
Yellow corn(8.5%CP.) 630.0 ME (kcal/kg) 2728
Soybean meal (43% CP 270.0 Crude protein (%calculated) 16.97
Di-Calciume phosphate 15.0 Ca% 3.0
Limestone 76.0 P % (available). 0.41
Premix* 3.0 Fiber (%) 2.88
DI-Methionine 1.0 Ether extract (%) 2.70
NaCl 5.0 Methionine 0.35
Total 1000.0 | TSAA (%) 0.64
Cost/ Ton (L.E.) 1980 Lysine 0.68

*As recommendation of Anim. Prod. Res. Inst., Agric Res. Center, Minis of Agric,

** four premix were used for each treatments separately and its composition of 3 kg is similarly
in: Vit D3 2,000,000; Vit E 10,000 mg, Vit 1,000 mg, Vi B; 1,000 mg, Vit B 4,000 mg,
Vit B 1,500 mg, Vit B, 10 mg; Niacin 20,000 mg; Pantotenic acid 10,000 mg, Folic acid
1,000 mg, Biotin 50 mg, Choline chloride 500, 000 mg, Cu 3,000 mg, lodine 300 mg, Fe
30,000 mg; Mn 40,000 mg, Zn 45,000 mg, Selenium hg@0 Each premix were defer in its
content of vitamin A, which was supplied by Zero, 4000000, 12000000 24000000IU,
respectively.

Table (2) Effect of VA levels on egg production (Egg/hen/day)during experimental periods
Age VA supplementation (1000Jkg diet) Significant
(wks) 24 12 4 zero

24-27 0.65+0.11 0.67+0.06 0.58+0.06 0.65+0.09 NS
28-31 0.69+0.06 0.69+0.08 0.66+0.05 0.70+0.05 NS
32-35 | 0.64+0.02' | 0.64+0.02' | 0.59+0.03° | 0.44+0.06" *
3639 | 0.66+0.01" | 0.61x0.07° | 0.57+0.0F | 0.58+0.0F ok
40-43 | 0.61x0.07" | 0.61+0.01" | 0.55+0.0 | 0.55+0.0T ok
4448 | 0.66x0.02' | 0.68+0.07° | 0.66+0.02° | 0.60+0.0T° ok

overall | 0.65+0.02' | 0.65x0.02' | 0.60+0.0F | 0.59+0.07 ok

Means within the same row with different superscript are significantly differen

NS = not significant ** = Significantly at 0.01.

Table(3) Effect of VA on eggweight(g)during experimental periods

Age VA supplementation (1000 IU/kg diet) Significant
(wks) 24 12 4 zero
24-27 43.92£0.8 47.6x1.1 46.5x0.9 45.7+2.0 NS
2831 45.9+0.7 49.1+1.1 46.020.6 47.6x1.7 NS
32-35 48.4+1.5 49.91+0.6 49.620.1 49.6+1.6 NS
36-39 50.6+0.3 51.310.4 51.61£0.1 51.2+0.5 NS
40-43 52.6+1.2° | 57.7x0.3° | 49.4+0.8 | 50.3x0.9 o
44-48 52.5+0.4' | 52.6:0.4' | 50.8:04° | 50.9+0.7 o
overall 49.0+0.4 50.6+£0.3 48.9%+0.3 49.2+0.7 NS
Means within the same row with different superscript are significantly different
NS = not significant ** = Significantly at 0.01.
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Table(4) Effect of VA levelson eggmassg/hen/day)during experimental periods

Age VA supplementation (1000 1U/kg diet) Significant
(wks) 24 12 4 Zero
24-27 28.5+1.2 32.2+1.7 26.7+2.2 29.7+1.8 NS
2831 31.5+1.4 33.4+1.2 30.2+2.2 33.2+1.7 NS
32-35 30.9+0.9° 31.9+0.4° | 29.2#1.8" | 21.9+1.1° *k
36-39 33.3+0.2° 31.5#1.7 | 29.2+0.7 | 29.9+0.7 *k
40-43 32.3+1.3"° 32.3+0.3" | 27.0+1.0° | 27.4+0.6" *k
44-48 34.7+0.9° 35.840.8" | 33.3+1.F° | 30.5x0.4 *k
overall 37.1+0.8" | 32.8+1.7° | 29.3+0.# | 28.8+1.T° *k
Means within the same row with different superscript are significantly different
NS = not significant ** = Significantly at 0.01.

Table(5) Effect of VA levelsonfeed intakég/hen/day)during experimental pedis

Age VA supplementation (1000 IU/kg diet) Significant

(wks) 24 12 4 zero

24-27 121.8+7.5 124.9+0.9 121.8+7.4 128.0+6.9 NS
28-31 112.1+8.7 132.8+11.1 | 123.5+4.2 133.8+10.7 NS
32-35 110.5+3.3 117.1+1.7 113.1+3.1 110.7+4.7 NS
36-39 112.6+2.3 111.8+09 110.2+0.7 110.7+4.7 NS
40-43 121.1+0.3 119.7+0.4 120.2+0.7 118.9+0.3 NS
44-48 117.1+0.6 119.6+0.6 120.1+0.5 119.0+0.3 NS
overall 115.9+2.9 120.7+£2.1 118.1+2.1 120.9+2.6 NS

Means within the same row with different superscript are significantly elifter
NS = not significant

Table(6) Effect of VA levelsonfeed utilization ratio(kg feed/kg egdluring experimental

periods
Age VA supplementation (1000 IU/kg diet) Significant
(wks) 24 12 4 Zero
24-27 4.5840.8 4.01+0.4 4.65+0.4 6.31+4.0 NS
2831 3.66+0.4 4.00+0.3 4.15+0.3 4.09+0.3 NS
32-35 3.59+0.% 3.67+0.1° 3.91+0.3" 5.80+1.0° *k
36-39 3.38+0.1° | 3.71+0.4" 3.77+0.1° 3.72+0.2°® *k
40-43 3.760.0F 3.68+0.T 4.47+0.2° 4.33+0.1° *k
4448 3.3840.1° 3.33+0.1° 3.62+0.1° 3.88+0.1° *k
overall | 3.72+0.F 3.73+0.1° 4.09+0.1° 4.69+0.6" *k
Means within the same row with different superscript are significantly different
NS = not significant ** —riffigantly at 0.01.
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Table(7) Effect of VA levels on hen body weight(g), chicks weight (g), @éficy

index of eggproduction(%) and some hatchability treats

Parameters VA supplementation (1000 1U/kg diet) Sig
24 12 4 zZero

Initial body weight(g) | 1478.5+65.6] 1503.8+21.9| 1520.5+51.9| 1440.9+60.9] NS
Final body weight(g) | 1567.5+68.6| 1567.5+33.8| 1566.3+36.6| 1618.7+90.5| NS
Efficiency index (%) 74.72+0.4" | 73.32+0.5" | 71.60+0.F | 69.93+0.6° | **
Fertility (%) 97.8+1.2 | 100.0+0.0' | 100.0+0.0° | 97.7+1.2F | *=
Late embryos died (%)| 2.63+1.5° 7.88+2.2° 7.08+1.7" 6.44+0.9" | **
Hatchability (%6) 94.1+0.9" 92.1+2. 7 92.9+1.6° | 91.29+0.F7 | *
Posthatch chicks 37.4+0.6 38.7+1.6 37.7t1.5 37.4+0.8 NS
weightgqg)

Means within the same row with different sigoeipt are significantly different
NS = not significant * = Significantly at 0.05

** = Significantly at 0.01.

Table (8): Economicefficiencyasaffected by graded levels\dA at the end oéxperimental period

VA.in diet Egg Egg Total feed Total Net EE REE
production | price(l) | consumption feedcost return (4) (5)
Egg/hen/day (L.E) | (24-48wKkg 2 3) %
(24-48wK) (L.E)

HVA 0.65 54.6 19.471 38.94 | 15.66] 0.40| 114.30
CVA 0.65 54.6 20.278 40.56 | 14.04] 0.35] 100.00
LVA 0.60 50.4 19.841 39.68 | 10.72] 0.27| 77.14
ZVA 0.59 49.56 20.311 40.62 | 8.97| 0.22| 62.86

1-Price of 30 eggs =15 L.E.
3-Net return = Egg pricé Total cost.
5-Relative Economic Efficiency (REE).

Table (9) Effect of VA levels on some carcass organs (g/100 BW) during

experimental periods

-T&al cost = Total feed intake x Feed cost(2.0 LE/kg diet).
4conomic Efficiency = Neeturn / Total cost

Age VA supplementation (1000 IU/kg diet) Sig.
organ (wk) 24 12 4 zero
Liver 24 1.33+0.1 1.36+0.1 1.39+0.2 1.40+0.1 NS
34 1.39+0.04 | 1.40+0.04 | 1.35+0.05 | 1.33+0.05 | NS
48 | 1.69+0.17 | 1.66+0.12' | 1.37+0.1F | 1.28+0.1F e
Intestinal 24 | 5.2620.39" | 4.78+0.4F | 4.71+0.4F7 | 4.70+0.4C° e
34 | 4.09+0.08' | 4.29+0.04' | 3.30+0.0€ | 3.27+0.05 e
48 | 4.33+0.12 | 4.59+0.11" | 3.90+0.1F | 3.87+0.1% e
Spleen 24 | 0.19+0.07" | 0.14+0.0° | 0.14+0.0F | 0.15+0.0F | **
34 | 0.17+0.07" | 0.13+0.0" | 0.10+0.% 0.09+.0° o
48 | 0.15+0.07 | 0.16+0.07" | 0.12+0.0F | 0.06+0.0T° *
Testis 24 | 1.94+0.07" | 1.76+0.a® | 1.24+0.0° | 1.77+0.02 o
34 | 2.19+0.02 | 1.86+0.0F | 1.48+0.0° | 0.94+0.02 o
48 1.83+0.2° 1.68+0.3 1.38+0.F7 | 0.89+0.7 o

Means within the same row with different superscript are significantly different

NS = not significant * = Signifiantly at 0.05
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Table (10) Effect of VA levels on serum NSD titer of hens and posthatch chicks .

Biard | Age VA supplementation( 1000 1U/kg diet) Sig.
(wks) 24 12 4 zero
Hen 24 8.40+002" | 8.00+0.0F | 7.90+0.01 | 7.50+0.07° o
Hen 28 8.50+0.01 | 8.30+0.01 | 8.20+0.01 | 8.00+0.01 NS
Hen 32 | 9.70+0.0P | 9.50+0.01" | 9.20+0.0F | 9.00+0.0T o
Hen 36 | 10.00+0.0T' | 9.80+0.0 | 9.50+0.01° | 9.20+0.07 *
Hen 40 | 10.30+0.0T | 10.00+0.0F | 9.70+0.0°° | 9.50+0.01 *
Chicks | 1 day| 6.50+0.01" | 6.30+0.0F | 6.00+0.01° | 6.00+0.01 *
Means within the same row with different superscript are significantly different
NS = not significant * = Significantly at 0.05 ** = Significantly at 0.01.
Table (11) Effect of VA lewvels on egg NSD titer
Age VA supplementation ( 1000 IU/kg diet) Sig
(wks) 24 12 4 zero
28 8.70+0.01" | 8.50+0.0F | 8.00+0.01° | 7.90+0.0T°
32 9.50+0.01" | 9.20+0.0F | 8.90+0.01° | 8.70+0.0T°
36 10.20+0.0T" | 9.80+0.0F | 9.50+0.01° | 9.10+0.0P o
40 10.30+0.0T° 10.1210.01 9.80+0.0F | 9.60+0.0F *

Means within the same row with different superscript are significantly different
* = Significantly at 0.05 ** = Significantly at 0.01.

5

Fig. 1a: liver (HVA supplemeation), showing normal hepatic acinose (arrows) with
intact cell. (H. and E. X 250).

Fig.1b: liver (CVA supplementation), showing mild affection of hepatic cells by tiny or
small vacillations (arrows). (H. and E. X 250).

Fig.1c: liver (LVA supgpementation), showing moderate affection of hepatic cells with
vacuolar degeneration (arrows). (H. and E. X 250).

Fig.1d: liver (ZVA supplementation), showing moderate affection of hepatic cells with
vacuolar degeneration (arrows). (H. and E. X 250).
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Fig. 2a: Intestine (HVA supplementation), showing intact covering epithelium of villi
(arrows) with thickening by an excess of cellular aggregations (black asterisk). (H.
and E. X250).

Fig.2b: Intestine (CVA supplementation), shayvjpersistent and intact covering epithelium of
villi but with an excess of cellular vacualations (arrows). (H. and E. X 400).

Fig.2c: Intestine (LVA supplementation), showing degenerated (arrows) and
desquamated (black asterisk) covering epitheliumafid E. X 250).

Fig.2d: Intestine (ZVA supplementation), showing complete necrosis in most of all the
intestinal villi (arrows). (H. and E. X 250).
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Fig. 3a: Testis (HVA supplementation), showing normal spermatogenesis vexktess of
mature spermatazooal contents (black asterisk) bluged the lumen of semineferous
tubule. (H. and E. X400).

Fig.3b: Testis (CVA supplementation), showing one semineferous tubule bluged with excess
of mature spermatazooal contents (black akfensixed with other groups of
immature spermatagonial cells (arrows). (H. and E. X 400).

Fig.3c: Testis (LVA supplementation), showing less spermatogenesis with numerous
multinucleated spermatocytic giant cells (arrows) inside the lumen of one sevnimefe
tubule. (H. and E. X 400).

Fig.3d: Testis (ZVA supplementation), showing damaged semineferous tubule with an excess
of necrosis spermatazooal cells (arrows). (H. and E. X 400).

Fig. 4a: Spleen (HVA supplementation), showing twell developed lymph follicles (black
asterisk) in addition to thick walled arterioles (arrows). (H. and E. X400).

Fig.4b: Spleen (CVA supplementation), showing one of the well developed lymph follicles
(black asterisk) with other newly formed germioaihters (arrows). (H. and E. X400).

Fig.4c: Spleen (LVA supplementation), showing excess of sradi#ittloped germinal centers
(arrows) with surrounding area of dispersed lymphocytic elements (white asterisk).
(H. and E. X400).

Fig.4d: Spleen (ZVA supgmentation), showing one-dleveloped lymph follicle with expanded
germinal center (arrows) surrounded by areas of congestion (white asterisk). (H. and E.
X400).
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