Egyptian J. Nutrition and Feeds (2012), 15 (2): 405-419

EFFECT OF IN OVO INJECTION OF VITAMIN D3 ON BONE GROWTH AND
SOME BLOOD PARAMETERS IN FAYOUMI CHICKENS.

Zenat A, Ibrahiem

Poultry Production Department, Facult of Agriculture, Zagazig Universit, Zagazig, Epypt.

(Received 2 /6/ 2012, Accepied 15/8/ 2012)
SUMMARY

constituents of hatched chicks was studied. A total of 300 egg from Fayoumi laying hens were

used. They were divided into five treatments groups representing & control group. sham- injected

at 7. 14 davs and vitamin injected at 7. 14 days respectively. The injected dose was 16.000 1U of
1.25-cholecalcifero] D3 {1.25 (OH)2-D3). Chicks were weighed to the nearest gram at hatching then were
weighed weekly up to 8 weck of age. Also. Shank. keel. tibia and femur measurements were recorded from
day old till 8wk of age. Blood samples were taken from siv chicks per treatment at day old and 8wk of age 1o
determine plasma parathormone (PTH) concentration and some bleod parameters (1otal protein. albumin,
calcium. phosphorous. alkaline and acid phosphatases enzymes activity). The obtained results showed that.
the chick weight at hatch was significamily higher in vitamin D3 injected groups either at day 7 or 14 of
incubation period. The highest hatchability percentage was recorded for vitamin D)3 injected 2ggs at 14 days
of incubation period followed by these injected at d7. There was no significant difference in body weight
among vitamin injected groups. sham and un-injected birds at all experimental periods. At day cld the keel
length was longer for the in ovo vitamin D3 injected chicks either at 7 or 14 days of incubation period. At
2wks of age vitamin D3 injection at day 14 increased significantly shank and tibia lengthes compared with
other treatments and the cantrol group. In addition the results revealed that VD7 group bad higher of keel.
femur and tibia lengths followed by VD14 group than the others at 4 and 8 weeks of age. Parathyroid
hormone (PTH) concentration was significantly higher in plasma of chicks that hatched from injected egps
either at 7 or 14 days of incubation period and at 8wks of age. Same was true for plasma Calcium and
phosphorus levels at day old and 8wks of age. It was observed that plasma total protein significantly
increase in vitD14 and vitD7 treatment groups than control one or sham 7 and 14 respectively. while total
albumin was significantly higher in viv 17 fotlowed by vit D14 than other sham injecled and contol groups.
Both, ALP and ACP revealed the same trend in vit D7 followed by vit D14 than other groups. The
histological observation confirm the previous findings. that vit. D3was critical for bone development at early
ages of chicken growth. The best results occurred in the current research were observed for vit. D3 injection
at day 7. It is concluded from these results that in ovo injection of vit. D3 could improve tone formation:
stimulate PTH secretion from parathyroid gland.

r [Whe effect of in ovo injection with vitamin D3 on subsequent performance traits and some blood
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INTRODUCTION

The subsequent development of avian embryos and hatched chicks are infiuenced by the yolk nutrient
status (Al-Murrani, 1982). Many nutrients have important structural, physiological, and immunological
roles in avian embryogenesis and growth performance. In-ovo injection of nutrients may help overcome
any constraint of inadequate egg nutrition.

Vitamin D3 is considered to be pro hormone generated in the skin through Ultra violet irradiation of
7-dehydracholesterol or absorbed from the diet in the intestinal tract (Deluca 2004). It has been reported
that the supplementation of high levels of vitamin D3 reduced incidence of leg problem, such as TD and
Ca rickets in broilers {Whitehead er a/., 2004, Atencio ef al., 2005, Driver et al., 2006). However, skeletal
homeostasis maintenance and a lack of skeletal disorders are required (Driver er o/, 2006). Vitamin D
compounds are best known for their role in stimulating intestinal Ca absorption, and thus contributing to
optimal bone mineralization and improved quality of the skeletal system. The major hormonally active
product of the vitamin D endocrine system is 1, 25-dihydroxycholecalciferol (1, 25 (OH)2 D3). 1, 25-
dihydroxycholecaiciferol is formed in the organism in two stages. In the first stage, cholecalciferol
(vitamin D3) is converted into 25-hydroxycholecalciferol (25(0OH) D3); and then 25(0OH) D3 is
hydroxylated to form the biologically active form of vitamin D-1, 25(0OH) 2 D3 (Dixon and Mason,
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2009). It was reported that Ca and ph homeostasis disturbances may result from impaired hydroxylation
of cholecalciterol and diminished formation of 25 (OH) 2 D3 and 1. 25(OH) 2 D3. especially in
conditions of liver disease and poor liver function (Abe er /., 1982, Whitehead, 2004). Thus, dictary
provision of 25(OH) D3 may have beneficial effects on the mzintenance of Ca homeostasis and skeletal
system properties and function.

Many studies had indicated the effect ol vitamin D3 and its metabolites on the ¢mbryonic
development :n chickens, the importance of vit D3 to hatchabil:ty and its role in calcium metabolism and
transter of calcium from the shell to the embryo was reviewed by Kubota er af (1981). in addition to
causing the late embryonic mortality, acholecalciferol deficiency also causes beak deformities and
inadequate skeletal formation. Henry and Norman (1978) fed hens }, 25-(OH) 2 D3 as a sole source vit
D3 and found that fertile eggs appear to develop normally without any malformation. On the other hand,
Sunde er al. {1978) reported that Jaying hens (40 weeks of age) maintained on 1,25-(OH)2 D3 for 28
weeks produce eggs which appear normal. but produce some embryos having a defective appear mandible
soares, occured between day 11 and 13 of incubation period. Hatchability is at least partially supported by
1.25-hihydroxy cholecalciferol by it's injeetion into the deficient egg. Sunde o of., (1978), indicated that
the hen does not transfer 1.25-dihydroxy-cholecalciferol to support embryonic development. Moreover,
hens fed 1,25-dihydrocholecalciferoi as the source of vitamin D produced normal eggs but they failed to
hatch (Sunde er al., 1978, Henry and Norman, 1978 and Abdulrahim et a/., 1979). Elaroussi et al. (1993)
raised Japanese quail hens on I, 25-(OH)2 D3 and injected their eggs, in the air sac prior to incubation,
with 125ngiegg cholecalciferol or 100ngiegg 1,25 (OH)2 D3 cr 300nglegg 1,25-(0H)2 D3, They found
that tibial total calcium in one-day otd chick from egg injected with cholecalciferol had the highest levet.
Deng and Ha-afa (2004) reported that in young hens cortical bone trabecula were normal at first finally
there was diflerent grade of re absorption from Lacune in cortical bone. Temporary addition of vitamin
D3 may improve and play a role in prevention of osteoporosis (Atencio et al., 2005). Kim er al., (2011)
suggests that high levels of vitamin D3 can increase bone growth and mineral deposition in broiler chicks,
while Tatara er of., (2011) found positive influence on bone properties at advanced stage of the productive
cycle.

Thus the purpose of the present work was Lo study the eftect of in ovo injection of vil D3 on post-
hatch chick weight. bone growth and some blood parameters in Fayoumi chickens. Results of this study
should provide information regarding the time of vit D3 in ovo injection to aid in overcoming early onset
rickets in chicks.

MATERIAILS AND METHODS

The present study was carried out at poultry Farms, Agricultural Experiment and Researches Unit,
Faculty ot Agriculture, Zagazig University, during the year ot 231 1.

Experimental design:

Three hurdred fertile eggs from Fayoumi (Fay) laying hens were obtained from El-Azab Poultry
Station at El-Fayoum Governorate, Animal Production Research Institute, Ministry of Agriculture, Egypt.
The cggs were weighed and distributed into five groups of 60 cggs cach. The first one was served as
negative control group {un-injected), while the second and third groups were used as sham control which
were injected with (0.3ml sterile water\egg) at day 7and 14 respectively (Sh7, Shl4). Sterile water
injection was included as sham control primarily to rule out a possible negative response caused by the
stress of injection and handling. The rest two groups (Fourth and Fifth) were injected at day 7and 14 of
incubation period(VD7, VD 14) with a dose of 0.1ml containing 16000 U of 1,25 (OH)2 cholecalciferol
(vitamin D3) which purchased as 50ml bottle from RNA International Food Secures Company, Ontario
Canada, cach ml containing 160x=10° 1U of vitamin, The in ovo injection of each treatment was completed
within 20 mir.utes of taking out from the incubator, where the temperature of the chamber was maintained
at 35%c.. The injections were dane through a pinhole made at (he board end of the egg. Immediately after
the injection, the site was seated with sterile paraffin and eggs were returned to the incubator. On the 19*
d the cggs were shifted to the Hatcher and kept in the respective pedigree hatching boxes. On the day of
hatch chicks were weighed, wing banded and transferred to the battery brooders for growth performance
study. The chick weight 1o egg weight (pre-incubated) ratio and hatching percemages were comparcd
among treatiment groups to sce the effect of vitamin injection.
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Bird housing and management:

The ch.cks hatched from the respective treatment group were distributed in battery brooder cages with
provisions for separate feed, water and droppings trays. Chicks were fed ad libirum on a commercial basal
diet which was formulated to cover the recommended requirements for the local chicken strains The
compositicn, calculated and chemical analyses of the basal diet are shown in (Table 1) .Chicks were
maintained on a light cycle of 16L: 8D.

Table (1): Composition, calculated and chemical analysis of the basal diets

Ingredients %o
Yellow com 60.00
Soybean meal (44%) 27.75
Wheat bran 5.25
Lime stone 0.5
Bone meal 275
Sand 2.16
Cotton seed oi 1.00
NaCl 0.25
Vitamin and Min. Mix* 0.25
DL -methionine 0.09
Total 100.00
Calculated analysis**

CP % 18.11
ME kcal/kg 2850
Crude fiber % 3.69
Crude fat % 2.86
Calcium % \ 0.98
Available phosphorus % 0.7
Lysine % 0.92
Methionine % 0.35
Methionine + Cysteine % 0.67
Sodium % 0.13

Viramin and mineral mix contain/l kg vit A 4 000 000, vir D3 300000 1U, vit E 16.7 g Vie K3 0.67 g, vit B1 0.67 g,
vit B2 2 g, vit B6 0.67 g, vit BI2 0.004 gm, pantothenic acid 6.67 g. Niacin 16.7 g, Biotin 0.7 g, Folic acid 1.67 g.
Choline chloride 400 g Selenium 0.33 g Copper 1.67 g. fron 25 g, Manganese 10 p. Zinc 23.3 g, lodine (025 g,
magnesium 1334 g0 Y decording to Fgvption Feed Composition Tables for Animal and Poultey Feedstyffs (2001}

Data collection:

All chicks of the treatment groups were weighted weekly up to 8 weeks of age old, some measurement
of bone (mm) were taken, such as Tibia (TL), shank (ShL) and keel (KL) lengths, Tibia weight (TW) was
also recorded for day old. At the first day post hatching, six chicks per treatment group were killed by
decapitation and the total blood was collected in dry heparinized tubes then centrifugated at 4000rpm for
15 minutes, Another six chicks per treatment groups were slaughtered at 8wk of age and blood samples
were also collected, then centrifugated as described previous. Plasma samples were stored at -20°C until
analysis. plasma samples were assigned for determination of total protein, albumin, Calcium, phosphorus,
alkaline phosphates (ALK) and acid phosphates (ACP) using available commercial kits. The hormone of
Parathormcne (PTH) was determined by RIA technique as reported by Woodhead (1990).

Staristical analyses

Data were subjected to analysis of variance using general linear model described in SAS User’s Guide
(SAS Institate, 1994). Differences among means were tested using Duncan’s multiple range test (Duncan,
1955).

Histological abservation

The right dissected tibia were decalcified by 11-formic acid sotution and placed in Bowan’s fixative.
Six tibia from each treatment group were chosen at random for histological analysis. One-half of the
proximal tibiae was dehydrated with ethyl alcohol and embedded in paraffin, Two S-pumicron sections
were taken from each Sample, and stainad with hematoxylin and eosin.
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RESULTS AND DISCUSSION

Egg weight, hatchability and embryonic mortality:

The effects of in ovo injection with vitamin D3 on egg weight hatchability percentage, chick weight at
hatching and residual yolk weight of Fayoumi strain are presented in Table 2.

It is clear from the results that the differences between all treatments in egg weight were not
significant. It is worth to mention, however, that egg weight was recorded before the injection of eggs,
since no effect of treatments was obtained. Cancerning the effect of different treatments on chicks weight
at hatch, the present results show that chick weight was significantly higher in vitamin D3 injected groups
either at day 7 or 14 of incubation period. It appears that this increase in hatching weight might be due to
an increase in calcium and phosphorus utilization by embryos and enhancing bone development which in
turn influence hatching weight. On the other hand, some authors reported that the addition of fat soluble
vitamins, glutamine, amino acids or carbohydrates to chick embryos at different incubation periods
cnhanced intestinal development and enzyme expression at hatch, thereby allowing more efficient post
hatch development (Gore and Qureshi 1997, Tako, ef a/., 2004, Uni and Ferket, 2004, Foye, et al., 2006,
Lopes et al., 2006, Pedroso, et al., 2006 and Dos Santos, er a/., 2010).

Various factors play important rale in influencing hatchability efficiency and growth performance
during embryonic and post-hatch life, such as genetic make-up, egg characteristics and incubation
environment (Narushin and Romanov, 2002; Petek er al., 2003; Abiola et a/., 2008). Hatching drastically
changes the way chicks retrieve nutrients. In the embryo, yolk lipids are transported directly into the
blood by endocytosis (dos Santos ¢ al., 2010}, but afier hatching, the yolk content is absorbed through
both the yolk sac membrane and the Meckel's diverticulum, and is digested and absorbed [rom the
intestinal tract. At hatch the energy reserves in the yolk sac may not be sufficient to supply in the
maintenance energy requirements of a chick (Dibner er al., 1998), and fasting effects may develop before
the bird is removed from the hatchery. However, despite being capable of ingesting feed, the intestinal
tract of the chick is still immature (Uni er a/., 2003). Ohta ef al. (2001) suggested that the increase in
hatching weight of 7-day-old embryos injected with amino acids may have been owing to a higher
content of amino acids in the yolk or the better utilization of amino acids by the embryo. Foye ef al.
(2006} observed a higher body weight and thigh and breast weights in day-old turkeys when they were
inoculated at 23 d of incubation with egg-derived protein.

Table (2): Effects of in ovo injection with vitamin D3 on egg weight hatchability percentage, chick
weight at hatching and residual yolk weight of Fayoumi strain.

Treatmentt  Egg weight  Chick weight  Chick weight  residual yolk  Hatchability  Embryonic

Traits (gm) at hatch (gm) Percent % weight percent % mortality %
C 38.52°%«1.17 30.11°%1.29 78.11%1.83 7.37°£0.49 76.45 8.25
Sh7 39.00°+1.19 29.67°+0.76 76.07°+1.04 8.98*+0.50 76.82 10.50
Sh14 40.03°+2.40 30.31%1.61 75.72%£1.98 5.20°+0.42 78.40 11.65
vD7 41.66°1.08  32.23"0.73 77.35"+0.64 8.90%+0.45 83.36 6.80
vD14 43.06°+2.75 34.81%£1.01 80.22°+4 58 10.58"+0.65 91.24 8.70

C= Control (Un-injected). Sh7 = Sham controal which injected with (0).5ml stevile wateregg} at dav 7 of incubation
period, Shl4 = Sham contral which injected with (0.3mi sterile water\egg) ut dav 14 of incubation period, 'D7 =
Sham contral hijected at dav 7 of incubation period with a dose of 0. 1ml coantaining 16000 11 of 1.25 (OH)2
cholecaleiferol (vitamin D3) and 1'D14 = Sham conwrol injected ar day 7 of incubation period with a dose of 0. 1ml
containing 16000 1U of 1,23 (OH)Z cholecalciferof (vitamin D3).

Means within a column with different superscripts are significantly different (P 0.03).

Concerning, the hatchability of Fayoumi eggs, the results from Table 2 show that in ovo vitamin D3
injection increased hatchability percentage as compared with those sham injected or control eggs. It
appears, however, that vitamin D3 injection either at day 7 or d14 of incubation period enhanced
significantly the residual yolk which may, suggest a subsequent enhancement and'or sparing effect of the
trcatment on nudrients profile of yolk. In addition, the results show that the highest hatchability percentage
was recorded for vitamin D3 injected eges at 14 days of incubation periad followed by thosc injected at
day7. 1t is of interest (o observe that the hatchability (%) of sham-injected eggs was lower as compared to
the other treatment groups. This result could be explained by the fact that the percentage of embryonic
mortality in the sham-injected eggs was the highest as show in Tablc (2},
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Our results are in the same line of several previous finding which claimed that vitamin D3 injection
could improve embryonic viability which in turn decreases the percentage of dead embryos (Ohta, er al..
1999; Bhanja, ef al., 2007).

The first one was served as negative control group (un-injected), while the second and third groups were
used as Sham control which were injected with (0.5ml sterile wateriegg) at dav 7and 14 respectively (Sh7, Sh14).
Sterile water injection was included as sham control primarity to rule out a possible negative responsc
caused by the stress of injection and handling. The rest two groups (Fourth and Fifth) were injected at dav
7and 14 of incubation period(1'D7, VDI14) with a dose of 0./ mi containing 16000 11 of 1.25 (QFH2 cholecalciferol
tvitamin D3) which purchased as 50ml bottle from RNA International Food Secures Company, Ontario
Canada, each ml containing 160=10° 1U of vitamin.

Post-hatch chick weight

Table (3) shows the chick weights iTom hatching tell § weeks of age (WOA) as affected by in ovo
injection with vitamin D3. It was observed that, there were no significant differences in body weight
among vitamin injected groups, sham control and un-injected birds at all experimental periods except at
hatching our results are in full agreement with those obtained by Michalczuk ez al., (2010}, who reported
that at the end of rearing period a statistically significant differences were no longer found in body weight
values.

Table (3): Effect of prehatching in ovo injection with vitamin D3 (VD) on chick weight (gm) of
Fayoumi strain from hatching to 8 weeks of age.

Treatment' Traits  Chick weight at hatch 2wk 4wk 8wk

C 30.1137£1.290 148.030°+3.181 304.626%£10.401 827.5"+33.008
87 29.673°£0.762 153.990+4.516  285.618°+10.935 848.0°£14.628
St4 30.313%1.607 146.273"+4.079  323.300°+33.403 832.5%£52.500
vD7 32.231%+0.727 146.427°+5.953 320.505%+13.801 892.5°+£82.500
vDIl4 34.811°+1.013 143,300%4:6.398 287.200":6.170 858.0"+30.886

C= Control (Un-injected). Sh7 = Sham control which injected with (0.3ml sterile wateriegg) at dav 7 of incubation
period, Shild = Sham control which injected with (0.3ml sterile wateriegg) at dav 14 of incubation period, 107
Sham control injected at dav 7 of incubaiion period with a dose of 0.1ml containing 16000 1! of 1.25 (OH)2
cholecalciferol (vitenin D3) and VDI == Sham control Injected at dav 7 af brcubation period with a dose of 0.1l
containing 16000 1L of 1.25 (OH)2 cholecarciferal rvitamin D3},

Means within a column with different superscripts are significantly different (< 0.05)

Also Tatara ef al., (2011) stated that no statistically significant differences in body weight values were
found in any age-differentiated groups of turkeys when compared with the subgroups receiving two
different forms of vitamin D3 in the diet. However, Uni and Ferket (2004) reported that in ovo feeding
treatment increased body size by 3% over control during 0-7 days of age. Ohta et al. (1999) reported that
the injection of an amino acid mixture into growing embryos in broiler breeder eggs resulted in a higher
body weight at hatch and at 56 d of age compared with chick from control embryos.

Bone characteristics

Table 4 shows some bone measurements of day-old Fayoumi chicks as influenced by in ovo injection
with vitamin D3 at two different periods of embryogenesis. It is clear from the results that keel length was
longer for the pre in ovo vitamin D3 injected chicks either at 7 or 14 days of incubation period. Vitamin
D3 injection at day 14 increased sigrificantly shank length compared with other treatments and the
control group.

Data in Table (4) reveal also that, in ovo injection of vitamin D3 has a significant influence on both
tibia length and weight as compared with other treatment, It is clear from the results that femur length at
hatching did not significantly affected by ditferent treatments.

From the previous resuits, it seems likely that bone formation during the incubation period could be
enhanced by in ovo injection of eggs at dayl4 of embryogenesis. These results confirm the previous
findings by Hurwitz (1992) and Elaroussi, ¢ al. (1993) which stated that vit D3 is very important for
bone formation at early ages of chicken growth. Also, the results obtained by Kim er af, (2011) suggested
that high levels of vitamin D3 can increase bone growth and mineral deposition in broiler chick’s bones.
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Table (4): Effect of prehatching in ovo injection with vitamin D3 (VD) on post hatching bone
development of Fayoumi chicks at one day of age.

Treatment\Traits ShL TL TW FL KL

C 1.920°%:0.048  2.520°+0.048 0.232™+0.018  1.860°+0.060  1.720°+:0.066
Sh7 1.920°£0.073  2.360°+£0.092 0.188%:0.024  1.820+0.086  1.800°+£0.077
Sht4 1.720°%0.120  2.420°:0.113 0.224%5:0.024  1.700°+0.100  1.840°+0.143
VD7 1.960"£0.163  2.580%+0.037 £.274%0.050  1.880°0.128  1.880°:0.086
VD14 2.400°£0.122  2.780°+0.096  0.244™+0.015  1.980°:0239  2.000°:0.070

C= Control (Un-injected). Sh7 = Sham control which injected with (0 5ml sterile water\egg) at day 7 of incubation
period, Shl4 = Sham control which injected with (3.5ml sterile wateriegg) at dav 14 of incubation period, 1'D7
Sham control injected at dav 7 of incubation period with a dose af 0.!ml comtaining 16000 I/ of 1,25 (OH)2
cholecalciferol (vitamin D3} and I'D14 = Sham control injected ar day 7 of incubation period with o dose of 0.Imi
comtaining 16000 10 of 1,25 (QH) 2 cholecaleiferof (vitamin D3).

Means within a column with different superscripts are significantiy different (F< 0.0G5)

The effect of in ovo injection with vitamin D3 on posthatching bone development of Fayoumi chicks
al 2weeks of age are shown in Table (5). It was observed that, in ovo injection at day7 and day 14 of
incubation significantly increased shank length compared with those sham injected groups.

Concerning keel length, no significant differences between treatments were observed. However VD 7 and
VD14 treatments had the higher tibia length compared with the other groups.

Table (5): Effect of prehatching in ovo injection with vitamin D3 (VD) on posthatching bone
development of Fayoumi chicks at 2weeks of age.

Treatment\Traits ShL KL TL
C 3.860™+0.092 3.200°:0.100 4.620°20.106
Sh7 3.720°£0.086 3.300%0.054 4.366°+0.117
Sh14 3.860°°+0.102 3.440%+0.067 4.700%+0.114
VD7 4.060*+0.050 3.566%0.163 4.980™+0.96
VD4 4.120%+0.086 3.560%:0.128 5.140°+0.102

C- Control (Un-injecred), Sh7 - Sham control wihich iyjected with (6. 5ml sterife water\egg) at day 7 of incubation
period. Shi4 = Sham contral which injected with (0.5ml sterile water\egg) at day 14 of incubation period, 1'D7 =
Sham conirol injected ar dav 7 of incubation period with a dose of 0.1ml containing 16000 1U of 1,25 (0112
cholecaleiferol fvitamin D3) and VD14 = Sham control infected at dav 7 of incubation period with a dase of 0.1mi
containing 16000 1U of 1,25 (OH)2 cholecalciferol (vitamin D3).

Means within a colun with different superscripis are significantly different (P 00,05},

The results in Tables 6 and 7 revealed that VD7 group had bigher of keel, lemur and tibia lengths
foliowed by VD14 group than the other ones at 4 weeks and 8 weeks of age. The results agreed with those
obtained by Tatara ¢f al., (2011) who found benefits resulting from administration of 25(OH) D3 to the
diet in the skeletal formation of turkeys.

Table (6): Effect of prehatching in ovo injection with vitamin D3 (VD) on posthatching bone
development of Fayoumi chicks at 4weeks of age.

TreatmentVlraits KL FL TL
C 33.816%0.808 43.400°+2.403 59.766"+3.212
Sh? 39.950°+0.540 41.866™=x1.424 57.00"1.750
Shl4 52.516°+1.313 36.300°+3.137 64.55"+0.050
VD7 59.850"4:2.308 52.200"40.922 71.42%:1.325
VD4 52.133%£2.351 48.466™+2 832 64.75""+2.000

C= Control (Un-injected). Sh7 = Sham control which injected with (0.3ml sterile water\egg) at day 7 of incubation
period. Shi4 = Sham cantrol which injected with (0.5ml stevile water\egg) i dav 14 of incubation period. 1137 =+
Sham control injected at day 7 of incubation period with a dose of 0.1ml containing 16000 1L of 1.25 (OH}2
cholecalciferol (vitumin D3) and VD14 = Sham conirol injected at duy 7 of incubation period with a douse of . {ml
comaining 16000 1 of 1.23 (OH)2 cholecalciferol (vitamin D3).

Means withir a colinuiwith different superscripts are significanth: different (£ 0.03),
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Table (7): Effect of prehatching in ovo injection with vitamin D3 (VD) on posthatching bone
development of Fayoumi chicks at 8weeks of age.

Treatment\ Traits KL FL TL
C 70.875+3.233 63.392"+0.789 93 60"£4.513
s7 76.608™+1 609 65.366%1.219 93.65%+1.617
Sl4 70.875"+3.233 63.700™+0.890 93.683"+4.519
D7 81.275%3.671 69.766%+3.757 108.283°+4.060
D14 79.258*°+2.279 66.325%1.655 106.866""+3.803

period, Shi4 = Sham conmtrol which injected with (0.5mli sterile water\egg) at day 14 of incubation period, VD7 =
Sham control injected at day 7 of incubation period with a dose of 0.1ml containing 16000 1L of 1,25 (OH)2
cholecalciferol (vitamin D3) and VD14 = Sham control injected of dav 7 of incubation period with a dose of (. 1m!
containing 16000 11 6f 1,25 (OH)2 chalecaleiferal (vitamin D3).

Means withir a column with different superscripts are significantly different (P< 0.05).
Blood paramerers

Table (8) represents some blood parameters responses to in ovo vit D3 injection in day old chicks. It is
clear from the results that parathyroid hormaone (PTII} concentration was significantly higher in plasma of
chicks that hatched from injected eggs cither at 7 or 14 days of incubation period. The vit D3 injection at
day 7 revealed the highest values for plasma calcium levels, (hen at day 14 respectively. This rend was
not observed for the plasma phosphorus coneentration. The data indicated that there were significant
differences among treatment at the two different incubation periods and control and sham injected at the
same two periods. It appears from the previous results that, in ovo injection with vitamin D3 at days 7 or
14 of embryGogenesis could improve or stimulate PTH secretion from parathyroid gland in Fayoumi
chickens, since the consequences were the observed increases in plasma concentration of calcium and
phosphorus. Concerning plasma protein and albumin the results in Table (8) shows no significant
differences among treatment groups.

There were significant differences between control and sham groups from one hand, and between vit.
D 7 and Vit, D14 from the other hand, where vit. D7 had the higher values of ACP followed by Vit D14.
The opposite was observed for ALP levels where the higher values were observed in vit. D14 followed by
vit. D7. Also sham 7 and control had the same trend followed by sham 14, treatments.

Table (8): Effect of in ovo injection with vitamin D3 (VD) on some blood constituents in day old
Fayoumi chicks.

Treatment\Traits TP ALB ALP ACP PTH Ca Pi
C 4.45° 2.13" 36.83° 3.68° 4.03" 8.83" 530"
£0.19  =0.09 +1.75 +0.19 0,19 +0.20 £0.16
Sh7 4.33° 210 41.50°¢ 3.80" 4.00" 877" 4.90"
£0.03 4015 +1.06 0,31 £0.17 +0.30 +0.21
Shild 4537 200 44, 77" 5.37" 4.80" 12,37 527"
£0.12  20.06 +7.73 £0.22 +0.85 =0.09 +0.28
VD7 4.57° 2.00° 57.47% 473" 7.40° 10,27 6.90"
+0.33 +0.06 +5.73 +(0.74 =0.60 +1.67 +0.15
VD14 4.25" 230" 67.20° 4,75 8.10° 11.30" 6.35"
£0.05  +0.10 +2 40 0,05 £1.10 +0.50 +0.55

C- Comtrol (Un-infected), Sh7 = Sham conirol which injected with (0.5mi sterile water'egg) at dav 7 of incubarion
period, Shi4 = Sham cantrol which injected with (0.3ml sterile water\egg) at doy 14 of incubation period. 1'D7 -
Sheam control fnjected at dav 7 of incubation pericd with o dose of 0.l containing 16000 11 of 123 ()2
cholecaleiferol tvitamin D3) and VD14 = Sham contral injected at dav 7 of incubation period with a dose of (.1m!
coteaining 10O T of 1,23 (O1)2 chofecalziferol (vitamin D3).

Means within a cofienin with different superscripes are significantly differen (9 0.03)

The data in Table (9) illustrate some blood parameters response to in ovo injection with vitamin D3 in
eight weeks old Fayumi chicks,

It was observed that plasma total protein significantly increase in vitD14 and vitD7 treatment groups
than control one or sham 7 and 14 respectively, while total albumin was significantly higher in vit D7
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followed by vit D14 than other sham in injected and control groups. The higher concentration of plasma
protein in the vit. D3 treated groups may reflect the positive role of blood proteins in bone matrix
formation. In this respect, Weber (1999) have reported that plasma protein are necessary substances for
collagen building and bone calcification.

The resuits also showed that both, ALP and ACP revealed the same trend in vit D7 followed by vit
D14 then other groups. This mean that there were significant differences between the injected treatment
either at day 7 or day 14 and un injected control and sham groups at the same period of vitamin injected.

Table (9): Effect of in ovo injection with vitamin D3 (VD) on some blood constituents at Sweeks of
age in Fayoumi chicks.

Treatment\Traits TP ALB ALP ACP PTH Ca Pi
C 5.43° 2.40° 245 43" 2493 7.63° 10.35° 5.87°
£0.09 £0.16 +11.74 +0.87  +0.54 £0.31 +0.22
Sh? 4.77° 2.43% 225.63" 24.73%  8.43° 11.17% 5.63°
+0.09 +0.09 +3.47 £3.75 042 £0.52 £0.19
Shi4 467 2.50% 24033 33.63%  9.07°  11.93%0. 6.33%
+0.09 +0.58 +27.55 £7.54 043 45 +0.33
VD7 5.87" 2.93* 278.07° 39.90*  10.80° 13.63" 6.87%
£0.18 £0.13 £5.25 £3.76  +0.36 0,12 +0.18
VD14 5.85" 2.65% 257.30" 38.10%  12.70° 13.85" 7.63°
+0.05 £0.05 +9.10 +3.50  +0.10 +0.75 +0.52

C= Control (Un-injected), Sh7 = Sham control which injecred with (0.5mi sterile watertegg) at dav 7 of incubation
period. Shid Sham control which injected with (0.5mi sterile water\cgg) at duy 14 of incubation peviod, D7
Sham control injected ar dav 7 of incubation period with a dose of 0.1ml containing 16000 1U of 1.25 (OH)2
cholecalciferol (vitamin D3) and V'DI4 = Sham control injected at day 7 of incubation period with a dose of 0.1ml
containing 16000 1U of 1,25 (OH)2 cholecalciferol fvitamin D3).

Means within a column wirh different superscripts are significantly different (P< 0.05)

Concerning PTH hormone the highest value was in vit D14, followed by vit D7, while the other
groups showed the similar lowest values. On the other hand, it was noticed that the plasma calcium was
significantly increased in vit D4 and vit D7 (injected groups), whears, there were nc significant
difference between un-injected groups for serum Pi levels at 8wks. These results agreed with those
obtained with Narbaitz (1979) who reported that, in ovo injection with 200 p mol 1,23-dihydroxy-
cholecaiciferol significantly increased the concentration of plasma calcium. Qur results agreed with those
obtained by Khan ef al. (2010) who showed that the concentrations of calcium and phosphorus minerals
in the serum increased progressively with the high level of VIT-D3 supplementation to birds at both 21
and 42 days of age. Bilal ¢f of. (2010) found that, there is strong evidence indicating that both parathyroid

* hormone and 1.25-dihydroxycholecaciferol (1.25-(011)2 D3) play a role in the regulation of calcium

metabolism in the chick embryo. Thus the embryonic parathyreid glands show ultra structural signs of
activity (Narbaitz, 1972) and when maintained in vitro respond to variations in the concentration of
calcium in the medium with corresponding ultra structurat changes (Narbaitz and Tiller, 1974). Plasma
phosphate was progressively elevated between days |1 and 15 while increased calcium accumulation in
the skeleton, yolk sae, and allantoic fluid occurred between days 12 and 135 in vit. D enriched embryos. In
this respect about 75% of the total body calcium of newly hatched chicks was obtained from the eggshell.
Thus the dissolution and/or transport of eggshell calcium is dependent on vitamin D in quail embryos. In
addition, both parathyroid hormone and (1.25-(OH) 2 D3) are known to produce significant
hypercalcemia when injected into the chick embryo (Narbaitz and Tolnai, 1978).

It is well known that large amounts of calcium are transported from the egg shell to the embryonic
skeleton (Johnston and Comar, 1974). The re absorption of the shell mineral increases abrupt!y around the
13" day of incubation and this fact has been linked to the differentiation in the chorioallantoic membrane
of specialized cells known as “intercalate”™, “calcium-absorbing™, or “villus-cavity™ cells (Skalinsky and
kondalenko, 1963; Owezarzak, 1971; Coleman and Terepka, 1972; Narbaitz, 1972; Narbaitz and Tellier,
1974). Previous results (Narbaitz, 1979; Narbaitz and Tolnai, 1978) have shown that parathyroid hormone
and 1.25-(OH)2 D3 can produce hypercalcemia in 15-to 17-day-old chick embryos which is un close
agreement with our results. Concerning acid and alkaline phosphatases activity, the results show that both
enzymes were significantly higher in both vit. D7 and D14 groups than other treatments either at day old
or ut 8 weeks of age. It is well known that ALP plays an important role in bone mincralization. ‘T'he
osteoblasts in bone increasc ALP aclivity in response to peor bone mineralization which leads 1o
elevation in bone serum ALP levels. It appears from these results that phosphatases activity was greatly
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changed with age and in ovo injection with vit. D3. This was also related to the parathyroid hormone
level which significantly increased in treated groups. The increased levels of ALP and ACP may be
attributed to the higher osteoblasts activity associated with medullay bone formation and PTH stimulatory
effect. It is generally accepted that both ALP and ACP are used as physiological markers for the mature
phenotypes of osteoplasts, and since their activities in bone formation and resorption may be regulated by
PTH, estrogen, thyroxine and Insulin-like Growth factors. This confirms the results of Bishop er al.
{2000) and Hassan ef a/. (2006). Moreover when dietary phosphorus decreased ALP decreased as
reported by Koch er al. (1984). On the other hand, increasing cholecalciferol levels have been shown to
increase intestinal phytase and ALP activity in chicks (Davies er a/., 1970). Dwyer et al. {1997) stated
that the treated groups in broiler chicks was no significantly different than controls for ALP levels. In the
present study our results not similar to the findings of above rescarchers, therc were significant
differences between all groups for serum ALP activity.

Histological observation:

The histological structure of the tibia bone from day old Fayoumi chicks are shown in Figures 1 to 5.
It is clear from the histological sections that the general structure of the libia bone was similar in all
trearments with great changes associated with the previous in ovo vitamin D3 injection during
embryogenesis. In general, the compact bone (cb) layer in Fig. 1 (control} is composed of collagen fibers
and ground irregular-shaped osteocytes (0s). These osteocytes are an osteoblasts that has been surrounded
by calcified matrix. A similar structure was also observed in the cross sections of sham injected
treatiments either at 7 or 14 day of embryogenesis (Fig. 2 and3). The proliferative zone (P) of the pervious
section is well developed with many chondrocytes (ch) being in different developing stages. In tibia
sections of vitamin D3 injected groups (Fig. 4 and 3), the proliferative zone is characterized by many
large-sized chondrocytes with an irregular hypertrophic pattern especially in the vit. D3 injected treatment
at day 7 of incubation period (Fig. 4). The same holds true for the VD) 14 treatment although the number
and size of the osteocytes and chondrocytes was lower than vit. D7 injected group. In the latter sections
(Fig. 4 and 5) several osteocytes were also observed to be fully enclosed within a Lacunae of different
size and shape. These changes may suggest the beneficial effect of in ovo vitamin D3 injection either at 7
or 14 days of incubation period. The best results occurred in the current research were observed for vit. D
injection at day 7.

Previous data concerning the effect of in ovo injection of vit. D3 on the histelogical structure of bones
in day old chicks were scarce. However, the present findings confirm many previous resuits dealing with
bone formation resorption and remodeling in chickens, especially in the modern strains of economic
importance to prevent bone fracture in broilers and osteoporosis in laying hens. In this respect, Ali,
(1992); Fleming ez /. {1998); Bishop et a/. (2000); Deng and Haiafa (2004), Yan, ef a/. (2005); and Kim
¢f al. (2011) have reported that bone growth depends upon many factors including nutrition, age, maternal
and physiological status of birds.

It could be concluded that in ovo injection of vit. D3 can be regarded as a possible method to improve
hatchability body weight at hatch, bone growth and stimulate PTH secretion from parathyroid gland.
Further investigations are needed to highlight their role in bone development. This preliminary study may
open a window for future research in this respect especially in local chicken strains.

Control

Fig (1): T. S of tibia from the conirol dav old chicks (H& Fx41)

413


Kout
Typewritten Text
413


lbrahiem

Sh7

Sh 14

vit, D7

Fig. (4): T.5. of tibia from the in ovo injected (ar dav 7) chicks (H& Ex40)

A14
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vit. D14 ¥

Fig. (3): T.8. of tibia from the in ovo injected (at d 14) chicks (H& Fx40)
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