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ABSTRACT

Evaluation of the effect of common antibiotics used in the farm production , on the
immunc system of chickens during the 21 days of lifc were investigated. A total of 60,
one-day old chicks were divided into lour equal groups and was raised for 30 days.
Three groups were treated with Ampicillin, Enrofloxacin & Amoxycillin respectively
whereas the4"group was served as control. Antibiotic treatment was similar to regimen
used in commercial chicken production, which included utilization of antibiotic at

1* day of life and after vaccination. Body weight, bursa of fabricius weight and bursa of
fabricius 1o body weight ratio were calculated in order to monitor the growth ratc of
bursa during the 21 days of life. All birds were vaceinated against ND at 7&21days of
age. Blood samples were collected at 14&29 days of age. Blood total protein, albumin
and globulin were determined. Antibiotic treatment often resulted in signiticant
deerease (P<0.05) bursa of fabricius weight & bursa of fabricius ratio at 14 days of age.
Total protein, albumin & globulin were also decreased in the antibiotic

treated pgroups in comparson with control group; bul. there werc no significant

differences among treated groups

INTRODUCTION

It has been more than 50 years, since 1946, reported an improvement in growth
when Streptomycin was added to the diet of chickens. Since that time, anfibiotics have
been widely used in poultry feed to control diseases and miore recent to promote growth
& improve feed conversion. However the nonprescription use of antibiotics in poultry
feeds has been climinated or severely limited in many countries because of concerns
related to
development of antibiotic-resistant human pathogenic bacteria and legislative action to
limit their use is probable in many others. Therefore, alternatives to antibiotics are of
great interest 10 the poultry industry.(1)

Antibiotics have been shown to affect a variety of immune function in animals, as
well as in persons. In rabbits, specific antitoxin production was suppressed when
staphylococcal hemolysin and an antibiotic such as oxytetracycline or gentamicin, were
administrated simultancously. (2)
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Chlortetracyeline was found to similarly affect antibody response in chicken, (3)
and gentamicin, tylosin and chlortetracycline were shown to suppress immunity in
turkeys.(4)

Therapeutic and subtherapeutic uses ol antibiotic arc ubiquitous in commercial
food animal production, especially in turkeys, therefore; any factor that may interfere
with the maturation of any immune system component would adversely affect the
overall growth and performance of the immune system. (2)

Chloramphenicol and florfenicol at a concentration of 20 mg /ml altered
lymphoeyte proliferation. The influence of the antibiotics on polymorpho -nuclear and
mononuclear cells phagocytic ability at a higher dose was show depression of this
ability of these cells in fishes. (5)

Seelig (0) suggested that antibiotics not only inhibit competing bacterial flora but
also inhibit antibody synthesis and prophylactic activity in human. causing irritation of’
the tissues which makes tissue penetration by candida is easier.

The bursa of Fabricius in chickens, has large number of antibody-producing cells.
This lymphoid tissue performs a variety of vital immuno- logic functions in the
ontogeny of the immune system & in the host defense .For example, removal of the
bursa of Fabricius in young chickens is known to influence serum immunoglobulin
concentration to modify specific immune response (o antigens. and to induce
suppression for one or more immunoglobulin classes.(7)

‘The present study was designed to evaluate the effect of common anti- biotics used
in farm production on the immune system of chickens during the 21 days of age.

i MATERIALS AND METHODS

A total of 60.one-day old chicks (FAOBRO) were divided into four equal groups
(AB.C and D) | raised for 30 days & provided a commercial broiler ration for ad
libitum consumption . Group A3 and C were given Ampicillin (Dox-al Halia Spa ,
Haly) . Enro-floxacin (MADMAK JORDAN) and Amoxyeillin (MADMAK JORDAN)
respectively, where as group D served as control . Antibiotic treatment was similar for a
regimen, generally, used incommercial chicken production, which included utilization
of antibiotics at one day of age to minimize early chick mortality, and at 21 days of age
to prevent secondly infection after vaceination with Neweastle Disease (ND) vaccine
(2&R). These drugs were given at a dose of 1 mg/L ol drinking water for 5 consecutive
days according to the manufacture directions.

All these birds were vaccinated against ND with B1 and LaSola vaccine (Cevac,
Hungry) via drinking water at 7 and 21days of age respectively,
AL T4 and 21 days of age. 2 birds from each group were killed, weighed individually.

The bursa of Fabricius was carelully removed and weighed.
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The rate of bursal growih was monitored in relation to body weight growth for the
duration of the experiment. the bursa of Fabricius weight to body weight ratio was
determined for individual birds in the 4 treatment groups at each age interval, the mean
ratios were calcutated. At 14 and 29 days of life, blood samples were collected in a
clean glass tubes for determination of total protein, albumin & globulin. The blood
samples were collected from two birds of each group, these birds have been killed at
14" days of age and blood had been taken from each individual killed bird separately.
Additionat 2 other birds were killed at 29 days of life for this purpose.(3.4.8) the data

were subjected to statistical analysis.

RESULTS AND DISCUSSION

Table 1: Effect of antibiotics treatment on bursa of Fabricius weight (BFW) & bursa of
Fabricius ratio (BFR) at each age interval.

BI'W(grs) at cach age BFR at each age interval

5 Interval (days) (days)
o | 2
=] Q
g £

= 3 14 3 14 21

= 21

= 0120k 0.176 5 0253 | 02564  0.160+] 0.175%
A % 0.01 0.02 0,007 0.008 0.004 0.005

E *a a a a a a

<

g 0.122 #0177 | 0.229£ 0,251 £|0.159 % 0.176
B 2 0.031 0.001 0.08 0.006 £ 0.003 = 0.007 £

é

]

Z a a a a a a

5%}

5 0121 £[0.175% | 0.225+ | 0.259%|0.156+ 0.173 %
C 2 0.003 0.01 0.01 0.007 | 0.002 0.004

3 a a a a a a

E

<

=) 0120+ 0324 =] 0717« 0.250 £ 0.290x | 0.301 £
D 'g 0.001] 0.03 0.002 0.009 0.001 0.009

o a a a a b b

*Iligure al the same vertical columns with difterent letters are signiticantly
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ditfer (p= 0.05),

Data are expressed as mean 4 S,

t the first 3 days of age the hursa of Fabricius weight & bursa of Fabricius ratio of
contral group was not significantly differed from that of antibiotics treated groups as
indicated in table 1. This result was in agreement with that of (3) who reported that
bursa of Fabricius was not undergoing significant changes at this age because it was
expected to have primarily lgM — and 126 bearing celis in the early post hatch period in
the chickens.

At 14 days of age, the trend reversed somewhat in that the antibiotic- treated
chickens had sigunificantly (p=0.05) lower bursa of Fabricius weight and bursa of
fabricius ratio of the untreated chickens. This situation remained
true at 21 days of age when general suppression of the bursa of fabricius weight in the
antibiotic- treated chickens was evident (fig. 1&2). This result was in agreement with
that 01" (2) whe stated (hat for the 21 days of life, a reduced rate of bursa) growth was
observed in the antibiotic-treated trkeys, which included preincubation dipping of
fertile eggs in gentamicin solution, injection of turkeys with gentamicin at hatehing, and
inclusion of ehlortetra- cyeline in the diet.

The present study evaluated the elTect of antibiolic treatment on (e immune system of
chickens through the measarement of bursa of fabricius development in the first 21 days
of life of chickens: because. during this period rapid prowth ol lymphoid tissue is
believed lo oceur, any negative effeel on immunologic processes at this stage would
probably produce lasting effects on (he immune systen in general & the bursa of
fabricius in particular (8).

The normal weight of the bursa of fabricius in meat type chickens at 21 days of age is
about 0.3% of the body weight, weight helow 0.1% is highly suggested of severely

immunosuppression (9). The present study show mild to moderate suppressive

development of bursa of fabricius in the antibiofic-treated groups as indicated in tahic 1,

itis worth mentioning that mortality rale was 26.66% in the control group during
the duration of the experiment. whereas in the antibiotic-treated Lroups was ranging
from 13.33 to 20% .
Table 2 : Effect of antibiotic treatment on blood total protein, albumin & globulin in

em/100m! at cach age interval (days).
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a 'ES: Total protein Albumin Globulin
2 |3
S | €
< 14 29 14 29 14 29
£ 271+ 1724 250+ 351+ 0.12% 022+
< ZQQ' 0.19 0.18 0.10 0.17 0.1 0.02
£ a a a a a a
<
5 263 389+ 224 + 364 0.21+ 025+
o |55 021 021 0.10 0.11 0.2 0.02
[E = a a a a a
= 244= | 389+ | 2224 | 364= | 022& | 035=
U g 0.33 0.32 0.22 0.21 0.4 0.01
E a & a 3] a a
R
= 354+ 449z 325+ 419+ 029 030+
a = 0.13 021 0.12 0.101 0.3 0.2
& b b b b a a

“Figure at the same vertical columns with different letters are signifteantly differ
(P<0.05).

Data are expressed as mean + S[),

A perusal of table 2 indicated that there was a significant decrease (P<0.05) in total
protein & albumin in the antibiotic treated groups in comparison with control group.
Globulin was also high in contro] group ;but, it was not significantly differed. There
were no significant differences between treated
groups. Previous reports have shown immune suppressive potential of chlor-
tetracycline & gentamicin in chickens & turkeys(2). The present study also revealed
similar effects.

The immune response was clearly detected on day 29 through the increment of
globulin in the control group. This could be due to maturity of immune system &
formation of memory cells (8).

The growth rate of bursa of fabricius, which is relevant to its functional capability,
was adversely affected (2). How antibiotics affected suppression of the immune system

was not investigated in this study; interference in protein synthesis, jowered
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Averape BFW x 10*-3

days

Fig. 1: Bursa of Fabricius weight in control (solid line) and Ampicillin freated (dotied line} of chicken.

average BF'W ratio x 10%-3

14 21 days

Fig.2: Bursa of Fabricius weight 10 bady weight ratio in control (sl line) and Ampicillin treated (dotted
line) of chicken.
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phagocylosis & reduced cxposurc Lo anligens have been indicated as possible
mechanisms. (3)

Decreased bursa of fabricius weight could be due to decrease production of bursim
hormone, which in turn, could lead to differentiation of B-cells to plasma cells which
responsible for antibodies production (4).

Neonatal poultry exhibit a transient susceptibility lo infectious discases during the
first week of hife largely due to impairment of the avian host defense. This period of
transient immunological incompetence is character- ized by the general failure of T-
cells 1o proliferate and secrete cytokines, reduced ability to produce immunoglobulin
and functional inefficiency of heterophils and macrophages for the first 7days of life
due to any stress factor such as inappropriate use of antibiotics (10).For further
conformation of negative effects of antibictics other, immunological tests could be used
for supporting our results.

Under the assumption of combating subclinical & clinical diseases &
stimulating growth, antibiotics are used. 1f this practice is reducing
infection risk,and at the same time,is compermising immunity,the risk vs

benefit situation should be evaluated carefully.
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