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Abstract

This study was performed to investigate changes in growth performance, blood
Pictures, weights of internal organs and immune response to infectiousbursal
disease(IBD vaccine) of broilers fed different levels of Boron (100mg, 200mg and
300mg/kg) in feedfrom 1 week to 4weeks. 150 broiler chicks (one day old) were
randomly divided into five equalgroups (each group contain 30), as following: first
group ,(G1) was received 100 mg/kg ofBoron, second group (G2) was received 200
mg/ kg of Boron, third group, (G3) wasreceived 300 mg/ kg of Boron and fourth
group (G4) was not received Boron in feed Just take IBD vaccine and consider as
control positive, (G5) was not received Boron in feed and consider as control negative
, four groups only vaccinated with IBD vaccine at 10 and 18 daysold, Growth
performance of the chicks (Body weight, weight gain and feed intake )were weekly
determined, at the end of experiment weights of internal organs (,kidney, spleen and
bursa of fabricius) were determined and Blood samples were collected tomeasured
antibody titers (Ab)titers against IBD vaccine by ELISA test ,total protein and
determined blood pictures(RBCs, PCV,WBCs,H/L ratio), The results of this study
showed that body weight, weight gain, feed intake, , total protein, blood pictures and
Ab titers were highly significant increase (p<0.01) in G2 ascompared to control
group followed by G1 respectively in all weeks. Whereas theweights of internal
organs (kidney, bursa of fabricius and spleen ) were significantincrease in G3, G2 and
Gl respectively. In conclusion, the results indicated that
100mg/kg.feed,200mg.kg.feed levels of Boron supplemented diet of broiler chicken
caused improvement of blood parameters growthperformance, there's no inhibition of
the immunity response ofchickens against IBD vaccine.
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Introduction studies focused on the micro-element
For very long time period,it is well boron, which is considered essential
known that boron is an essential for superior plants but not for men or
element for higher plants. Lately, it has animals (4)

been understood that boron also plays a Although boron is not considered
role in the metabolism of minerals essential for poultry or most animals
enzymes and steroid hormones in the addition of 2 ppm in poultry feed
animals and humans (1, 2).Thus was recommended by (National
boron’s distinctive chemical properties Research Council, NRC) (5)Several
allow it to form complexes with studies have indicated that Boron is an
organic molecules containing hydroxyl important mineral for body weight,
groups, and therefore to interact with feed consumption, reduced mortality
various metabolites and enzymes to rate, normal cartilage, and bone
influence cellular activity (3).However, formation in broilers; and for egg
many questions still have to be production, egg weight, and egg shell
answered in all segments of the poultry quality in laying hens (6-7) .

industry. In the field of animal The objective of the present study was
nutrition, the role of some trace to determine the effects of boron diet
minerals is not completely elucidated supplementation in different levels on
and contradictory results are reported the performance of growth and, blood
in the literature. In this context, some pictures, weight of internal organs and
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immune response of broiler to
infectious bursal disease vaccine.
Materials and Methods

- Chicks: The experiment was done at
the Poultry house at the department of
Veterinary Public Health, College of
Veterinary Medicine-Baghdad
University, after  cleaning and
disinfecting, Feeders and water utensils
were cleaned and disinfected, newly
hatched chicks of the Ross breed, were

Gamiyea Hatchery-Baghdad-Abu-
Ghraib. Chicks were vaccinated with
IBD vaccine (vibro — USA ) by manual
oral drench at 10 days old, and 18
days. The basal diet was formulated for
chicks according to National Research
Council (8). Table (1) shows the
ingredients and calculated chemical
analysis of this diet, Boron was
weighted individually and
supplemented to diet in homogenous

brought in good condition from Al- form.

Table (1) Ingredients of feed used in this study

Constituents Percentages (%) of ingredients in D1
Wheat 10

Yellow corn 48

Soybean meal(44%protein ) 25

Animal Protein (50% protein) 10

Vetivert 6

Calcium (CaCo3) 0.65

Salt (NaCl ) 0.35

Total 100%

Design of Experiment: Boron powder was at the level (100,200, 300 mg/kg. feed)
was tested at first day to the end experimental period (30 days). A total of 150 chicks
at age of one day old were divided randomly into fiver groups each group have 30
chicks as follow:

Group 1: broiler fed boron (100 mg /kg. feed) +IBD vaccine

Group 2: broiler fed boron (200 mg/kg. feed) +IBD vaccine

Group 3: broiler fed boron (300 mg/kg. feed) +IBD vaccine

Group 4: controlpositive (IBD vaccine).

Group 5: Control negative chicks fed the basal diet (no boron, no vaccine).

Parameters included in this study:

Live body weight: The weights of each group of chicks separately were taken at
weekly intervals by weighting chicks individually at the end of every week and the
total weights of all chicks were divided by the number to find the average weight of
the chicks in gram (9).

Weekly body weight gain: The weight gains were calculated depending on the
difference in body weight between the beginning of the week and the end of it,
depending on the following equation:

Weekly body weight gain = Body weight at the end of the week - body weight at the
beginning of the week (9).

Feed Intake (F.l.): Feed intake was calculated weekly depending on equation
mentioned by Al-Zubaydi,(9) that depend on weighing the remained feed at the end of
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each week period and subtracted from the total quantity offered at the beginning of
the week taking in consideration the number of the dead chicks and the number of
their feeding days according to this equation:

w

Weekly feed intake (g. /broiler) = X7

L+D
In which:-
W = quantity of feed intake weekly for the whole group (g.).
L = number of alive chicks fed through a week x 7.
D = number of dead chicksx number of their feeding days.
Blood sampling for Serology and Hematological tests: Blood samples were
randomly collected at the end of the experiment from (20) chicks from each group.
The procedure of blood collection was carried out by slaughter of chicks followed and
blood samples were taken to determine antibody titers against IBD vaccine in blood
serum by using ELISA test (Synobiotics-USA), Total red blood cells counting RBC
(cell/ mm3), Total White Blood cells countingWWBC (cell/mm3), Packed cell volume
PCV%, were measured by hemocytometer method described by (10), also measured
of H/L ratio was measured (11) total protein count (12)
Estimation of relative weights of spleen, kidney, and bursa weight to the total
body weight (relative weight): At the end of each experiment 20 birds were chosen
from each group randomly and there live weight was taken then slaughtered, and
samples from the spleen, kidney, bursa of Fabricius were collected after slaughtered
the chicks. Carcass chicks were cleaned and weighted. The relative weight of each
organ was measured according to the following equation:

organ was measured according to the following equation:-
Weight of organ

Relative weight of the organ (%) = ------------------- ---x 100
Weight of live bird

Statistical analysis:-

Use the statistical program Statistical Analysis System - SAS (13) in the analysis of
data to study the effect of various Groups in the traits according to a random design
full (CRD), and compared the differences between the moral test averages Duncan
(1955) polynomial

Mathematical model:

Yij =M + Ti + eij

Results week and fourth week . With regard
Results showed a significant increase to feed consumption, there were a
(p <0.0 1) in Rate of the body significant increase on the level of
weight, weight gain between groups probability (p <0.01) in the G2
Treated withBoron Where It was compare with the G1 and G3. While
highly In the group G2 and G1 and did not Show and fourth week (Table
G3 On Respectively (Table no. 2, 3) no. 4).As well as the results showed
There was no significant difference the presence of a significant increase
between the G2, and G1 In the third on the level probability (p <0.01) in
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G2 compare with G4 and G5 for all
Weeks. For blood pictures results
(table no. 5). G2 appear highly
significant level (P <0.01). In rate
RBCs,WBCs,P.C.V compare  With
Gl and G3 On Respectively . As
well as a significant decrease at the rate
of the H / L ratio showed compare
with the other groups.Where was the
highest in the amount ratio H / L ratio
the G4.When compare the G2 With
Control groups (G4 and G5) of the
blood pictures Observed Existence
increase Level of total protein (P
<0.01) on length Period Experience (
Table no.6),for the measure of total
protein G2 showed a significant
increase on the level of a clear
probability (p <0.01). Compared with
the others groups , where the highest in
the G2 , followed by G1, G3, G4 and
G5 respectively there was no
significant difference for measuring
total protein concentration when
comparing between G3 and G5 (Table

no.6). The effect of boron on the
relative weights of internal organs
(spleen, bursa of fabricius, kidneys),
these results showed the presence of a
significant increase on the level of
probability (p <0.01) G3 ,G2 and G1
compare with control groups.And also
there was a significant difference on
the level of probability (p <0.01) for
the  Relative weights bursa of
fabricious where the highest in
Group 4 compared with the G3, G2
and G1, respectively, (Table no.7).

The effect of boron added to the
diet.Its raising immune response of
birds vaccinated with IBD vaccine
where the results showed significant
increase in the level probability (p
<0.01). In (AB titer) where It was
highly appear In the G2 Then G1
and G3 Respectively compare With
the control groups (G4,G5) (table no.
8).

Table (2). The effect of Boron Supplemented formula &IBD vaccine on the rate

of body
weight for differentweeks.
GROUPS Average + standard error (g/chicks)
first week second week third week fourth week
Boron100 mg / 137.28 £1.85 364.07 £ 0.54 714.09 £1.42 1174.76 £0.97
kg feed b b c b
Boron200 mg / 154.09 £ 0.74 406.08 + 1.34 732.82+13.66 1195.13 +£1.89
kg feed a a b a
Boron300 mg / 121.01+£1.56 314.09 £ 1.63 760.45+0.71 1142.62 +2.46
kg feed d c a c
control 133.41 £ 0.53 299.41 +£1.83 621.59+1.16 977.95+1.93
positive c e d d
(vaccinelBD)
control 120.34 £ 0.37 306.62+ 1.14 621.03 £ 0.64 967.72+ 2.79
negative d d d e
(no vaccine)
Ievel of ** ** ** **
significance
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Averages that carry different letters within the same column significantly differ

among themselves.** (P <0.01)

Table (3). Studied the effect of the Groups in the rate of weight gain of the
Different weeks

Averages that carry different letters within the same column significantly differ

among themselves.** (P <0.01).

Groups Average + standard error (g/chicks)
first week second week third week fourth week
Boron100 92,28 +1.84 226.78+1.96 350.02 £ 1.62 460.67 £ 2.16
mg/ kg feed b b b a
Boron 200 109.09 £ 0.74 251.98+1.93 326.73+13.87 462.31 + 13.47
mg / kg feed a a c a
Boron 300 76.01 + 1.56 193.07+2.87 446.36 £ 1.76 382.17 £2.45
mg / kg feed d c a b
Control Positive 88.41 +0.53 166.01£2.16 322.17£2.49 356.36 £ 2.14
(vaccine) C e C C
control negative 75.35+£0.37 186.27£1.09 314.41+£1.08 346.69 £ 3.134
(no vaccine) d d C C
Level Of ** ** ** **
significance

Table (4).The effect of Boron Supplemented formula &IBD vaccine on feed

intake of

theChicks for different weeks .

Averages different letters within the same column significantly differ between

Groups Average + standard error (g / chicks)
first week second week third week fourth week
Boron 100 72.78 £ 0.11 199.95 + 0.09 381.46 £0.71 691.11 £ 0.09
mg / kg feed b b b b
Boron 200 77.18 + 0.03 215.60 £ 0.06 400.71£0.12 711.42 £1.55
mg / kg feed a a a a
Boron 300 71.97 £0.04 199.74 + 0.02 380.79 £ 0.14 689.62 + 0.04
mg / kg feed c b b b
control 69.06 + 0.03 198.68 + 0.13 379.08 £0.03 681.05 £ 0.04
Positive e d c c
control negative 69.65 £ 0.02 199.15 £ 0.02 378.96 £ 0.96 690.01 £ 0.05
d C C b
Level of ** ** ** **
significance
groups.** (P <0.01).
Table (5).The effect of Boron Supplemented formula &IBD vaccine on the blood
pictures
Groups Average + standard error
(PCV% ) (RBCs) ( WBCs ) H /L ratio
Boron 100 27.95+0.24 b 2.30 £ 0.008 18.94 £ 0.09 0.910 + 0.02
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| mg/kgfeed | \ c c \ c
Treatment Average + standard error
Boron 100 mg / kg feed 2.95+0.01
b
Boron 200 mg / kg feed 3.69 £0.02
a
Boron 300 mg / kg feed 2.85+0.01
C
control positive (vaccine IBD) 2.53 +0.04
d
control negative (no vaccine) 2.81 £ 0.02
C
Level of significance **
Boron 200 34.95+0.04 3.44 +0.007 22.90 + 0.04 0.808 + 0.005
mg / kg feed a a a d
Boron 300 27.68 +£0.04 b 2.52 + 0.006 20.27 £0.12 0.989 + 0.015
mg / kg feed b b b
control positive | 22.89 +0.02 d 2.07 £ 0.009 16.94 + 0.05 1.09£0.012
e C a
control negative 27.08 £0.02 2.26 + 0.005 17.66 + 0.05 0.903 = 0.006
C d d C
Levelof ** ** ** **
significance

Averages that carry different letters within the same column significantly differ
among themselves.** (P <0.01).

Table (6).The effect of Boron Supplemented formula &IBD vaccine on the total

protein

Concentration in the Blood serum rate (g / dl)

Averages that carry different letters within the same column significantly differ
among themselves. ** (P <0.01).
Table (7). The effect of Boron Supplemented formula &IBD vaccine on the

relative

weights of internal organ of the end of the experiment

Groups

Average + standard error (%)

kidney bursa of fabricius Spleen
Boron 100 mg / kg feed 0.753+0.001 1.008 + 0.013 0.163 + 0.005
C d C
Boron 200 mg / kg feed 0.849 + 0.003 1.119 £ 0.01 0.230 + 0.006
b C a
Boron 300 mg / kg feed 0.993 + 0.001 1.431 +0.008 0.187 £ 0.004
a b b
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control positive 0.690 + 0.002 1.643 £0.02 0.143 £ 0.005
(vaccine IBD) d a d

control negative (no 0.661 + 0.007 0.853 £ 0.006 0.160 = 0.006
vaccine) e e c
Level of significance ** *x *x

Averages that carry different letters within the same column significantly differ

among themselves. ** (P <0.01).

Table (8) The effect of Boron Supplemented formula &IBD vaccine on antibody

titers
against (IBD) in broilers (M£SE).

Groups IBD titer (M£SE).
Boron 100mg/kg. feed 6842.42+ 8.70
Boron200mg/kg. feed 7112.3b011.94
Boron 300mg/kg. feed 6786.9%13.41
Control positive (IBD vaccine ) 6628.6%16.09
690.5§i 1.36
Control negative e

Level of significance

**

Averages that carry different letters within the same column significantly differ

among themselves.** (P <0.01).

Discussion

In the present study, the results showed
that three levels of boron (i.e. 100,200
and 300 mg/kg) induced improvement
of the growth by significantly increase
of BW , WG and feed intake
especially the addition of 200 mg/kg,
followed by 100 and 300mg/kg.
Results are in agreement with other
studies that found that boron
supplementation had effect on growth
performance (14, 15) who pointed out
that different levels of boron added to
diets caused a significant increase in

48

body weight compared to the diet
which is not supplemented with boron,

Wilson J.H(16) stated that the body
weight gains were not affected in
broilers fed with boron diets. By
contrast, (17) reported that the body
weight  significantly increased in
broilers fed diet supplemented with
boron, in birds supplemented with
boron during the whole experimental
period. The positive effect of boron on
body weight and weight gain and feed
intake may be depended to the role of
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boron on certain metabolic processes
of enzymes, minerals of chickens (18,
19),

The result of effect of boron
supplementation on blood pictures
showed that there was a positive effect
on all parameters, it seems that also
could affected blood cell counts and

composition  because blood cell
formation and  maturation  are
influenced by changes in cell

membrane or kidney function or in
calcium metabolism (20).

There were limited data about blood
cell variables affected by boron
supplementation in chicks or other
animal spp, boron increase the
response of cell membrane of blood
cell to erythropoietin and this hormone
synthesized in the kidney which plays
a role in the maturation of red blood
cell precursors in bone marrow (21)

In this study thatthe weights of internal
organs (kidney,bursa of Fabricius and
spleen) were significantly effect in
birds supplemented with boron. This
result also confirmed previous report
from(22) who  found  dietary
supplementation of boron significantly
effects on visceral organ weights in
broiler chickens. The dietary 60 mg/kg
boron addition might help to enhance
the immune system for the first 3
weeks age of broilers but further
studies are required for exploring this
point. The improvement of growth
parameter for broiler that feed on
boron which lead to enhance the
immune response to( IBD vaccine) the
increase in the antibody titer in this
study significantly which may cause by
addition of boron it wall lea to enhance
fc-receptor , interleukin, production of
cytokines and interferon-y(23,24).

As a conclusion, dietary 100,200
and300 mg/kg boron addition cause
positive effects on growth
performance, blood pictures, total
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protein concentrations and immune
system in broiler chickens and don’t
inhibition the immune response of
chickens against infectious bursal
disease vaccine (IBD vaccine), dietary
B addition may be useful for immune
health of broiler chickens which is very
important point in poultry industry.
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