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ABSTRACT

The present study was conducted to evaluate diclazuril at the
recommended and its two folds doses (1 & 2 ppm), flavomycin at 75
gm/ton and their combinations on the immune response in chickens
vaccinated with IBD vaccine. Diclazuril displayed a dose dependent
immunity suppression. In the recommended dose, it did not harm the
bird immunity. While, in double recommended dose, it significantly
suppressed the chicken immune response to IBD virus vaccine. The
depressed response was reflected as a decreased bursal weight, skin
hypersensitivity, total leucocytic count, lymphocyte count, antibody
titer, serum protein and serum globulins. While, flavomycin at 75
gm/ton had no detectable effect on the bird immune response to IBD
virus vaccine.The combinations between diclazuril (as an
anticoccidial drug) and flavomycin (as a growth promotor) have no
drug interaction in our experiment.

INTRODUCTION

Efficient control of infectious diseases in poultry depends on adequ-
ate flock-immunity.Reduced immune responsivness,leading to increased
disease losses, can seriously damage poultry industry. Severe outbreaks
and heavy losses that occur among vaccinated birds are often blamed to
immunosuppression (Giambrone,1989). Using some drugs administered
prior or post vaccination could be one of the foremost causes of immuno-
suppression(Davis et al.1973). Additionally, a wide variety of antimicro-
bial and chemotherapeutic drugs do impose significantimmunosuppressive
effects(Biondi and Sachiavo 1965;Nikolaev and Nazarmukhamedova
1974; Shalaby et al. 1993).
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In modern broiler management, preventive measures are taken to
control economically important diseases such as coccidiosis and bacterial
enteritis,which reduce feed utilization and live performance characteristics.
Chemotherapeutic and antibiotic feed additives are frequently used for
disease prevention and treatment (e.g. diclazuril) or improvement of
nutritional performance and intestinal health (e.g.flavomycin). Although,
diclazuril (a potent new broad spectrum anticoccidial agent) and flavom-
ycin (a growth promoter antibiotic) are used on a large scale worldwide,
their effects on the bird immune status are not clearly studied. Stemmed
from previous notion,the present study was conducted to evaluate diclaz-
uril at the recommended and its two folds doses (1 & 2 ppm), flavomycin
at 75 gm/ton and their combinations on the immune response in chickens
vaccinated with IBD vaccine.

MATERIALS AND METHODS

Diclazuril (Clinacox ®) is a trade name registered by JANSSEN
Animal Health Pharmaceutica Co. It is an anticoccidial drug belonging to
benzene acetonitril group. It is potential as an effective agent against all
major pathogenic Eimeria species in chicken when added to the feed at a
level of 1 ppm.

Flavomycin (Flavomycin ®) is a trade name registered by Intervet
pharmaceutica Co. It is phosphoglycolipid antibiotic produced by four
streptomyces strains and used solely as a promotor of performance and
not as a therapeutic agent. It administered via the feed at a rate of 75 -120
gm/ton.

Birds, experimental grouping and blood sampling:

One hundred and forty healthy, one-day old Hubbard broiler chicks
were obtained from ‘Star farms Co, Tanta, Egypt. The chicks were reared
in floor pens under complete hygienic conditions. Throughout the whole
experiment, the birds were fed on a balanced commercial starter poultry
ration (21.9% protein, 6.9% fat, and 3.5% fibers) free from any
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medication or antimicrobial additives, obtained from El-Kahera Poultry
Ration Processing Co, Tanta, Egypt. Food and water were provided ad
libitum throughout the experiment. Rooms were electrically heated and
conditions of constant light were employed.

The birds were divided into seven groups, each of twenty chicks.
From the first day of age, the first group received 1 ppm diclazuril, the
second group received 2 ppm diclazuril, the third group received 1 ppm
diclazuril and 75 gm/ton flavomycin, the fourth group received 2 ppm
diclazuril and 75 gm/ton flavomycin and the fifth group received only 75
gm/ton flavomycin. While, the sixth and seventh groups were fed on
drug free ration (basal diet). With exception of the sixth group, at the 14"
and 21% day of age all the birds were vaccinated with TAD Gumboro
vaccine via eye drop instillation (El-Khayat 2003). The birds of sixth
group remained unvaccinated and served as a negative control, while, the
chicks of the seventh group served as a positive control. As the IBD
antibody titer reaches its peak after 2-3 weeks from the second
vaccination (El-Khayat 2003), 5 birds from each group at 38" day of
age were accurately marked, challenged with virulent G 10° Gomboro
virus (250 pl of 1:50 dilution) via eye instillation and kept under
observation for the next 5 days. Other 5 birds from each group at 38" day
of age were used for skin hypersensitivity test. At the end of the
experiment, birds were weighted before slaughter and after slaughtering
bursa of Fabricous was eviscerated and weighted to the nearest 0.1 g.
The bursal/body weight ratio for each bird was calculated by dividing the
bursal weight on the live weight and multiplied by 100.

At 21%, 28™ 35" and at 42" days blood samples were collected
from the wing vein of chickens (10 bird/group). Each blood sample was
5 ml subdivided into two sub-samples. The first sub-samples were of 0.5
ml and collected in 1.5 ml clean dry Eppendorf tubes containing EDTA
(2 mg/ml fresh blood, Schalm et al. 1975) to be used for the total and
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differential leucocytic counts. The second sub-sample was of 4.5 ml and
collected in a clean sterilized 10 ml centrifuge tubes without
anticoagulant. The blood was allowed to coagulate at room temperature
for one hour and then centrifuged at 3000 rpm for 10 min to separate the
serum. The supernatant clear serum was collected and subdivided into
two aliquots into two Eppendorf tubes, one was used for serological tests
and the second for measuring the serum total proteins and protein
electrophoretic pattern. Thereafter, the serum was immediately frozen
and stored at —20 °C.

Effects on immune response:

A- SKin test for delayed hypersensitivity:

For studying the effect of diclazuril, flavomycin and their combina-
tions on the delayed hypersensitivity of chickens to sheep RBCs, the intr-
adermal wattle test was used as described by Afiefy (1986).Five ml blood
sample was collected from jagular vein of healthy sheep in a centrifuge
tube containing sodium citrate. The concentration of RBCs was calculated
by using haemocytometer.Then,the blood sample was centrifuged at 1500
rpm for 15min and washed with physiological saline. Washing and centr-
ifugation was repeated 3 times. Thenafter,the RBCs were diluted in sterile
physiological saline solution to a final concentration of 1 X 107 /ml.

Thirty five chicks (5 from each group) were used at 45 day old. The
cocks were injected intradermally in the right wattle with 0.1 ml of the
diluted previously prepared sheep RBCs. The left wattle was left as
negative control (injected intradermally with 0.1 ml sterile physiological
saline solution). The wattle thickness was measured with skinfold caliber
before and daily after injection for 4 consecutive days. The increase in
the wattle thickness was calculated by substracting the thickness of the
wattle before injection from that after injection.
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B- Cellular immunity:

Total Leucocytic count (TLC) of the chicken blood samples was
carried out as described by Natt and Herrick (1952) using improved
Neubauer chamber. Differential leucocytic count (DLC) was determined
according to Schalm et al. (1975).

C- Humoral immunity:

The influence of diclazuril, flavomycin and their combinations on
humoral immune response of the birds vaccinated with TAD Guomboro
vaccine was evaluated by determination of antibody titer by Indirect
enzyme linked immunosorbent assay(ELISA)as described by Lamichhane
et al. (2000),total serum proteins by biuret technique after Doumas et al.
(1981)and fractionation of serum proteins by polyacrylamide gel electro-
phoresis using the continuous buffer system of Davis(1964)and Ornstein
(1964).

Statistical analysis:

Data are represented as mean + S.D. Metrical data were normalized
by logarithmic transformation. Analysis of variance (ANOVA) was used
for comparison of mean values of the various treatments at a significance
level of P< 0.05. Statistical analysis was performed by using ‘SPSS-10’
computer program (Sokal and Rohlf 1995).

RESULTS

Challenge test, skin hypersensitivity and bursal weight:

All the five chicks of non-vaccinated non-medicated group died
within 3 days after experimental infection. All the medicated bird groups
showed non-significant differences in mortality ratio (20 -40 %) than the
vaccinated non-medicated control group.
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In the first 2 days after intradermal injection of sheep RBCs, the
vaccinated non-medicated group and the medicated groups with 1 ppm
diclazuril, 75g\ton flavomycin and their combination showed significant
increases in wattle thickness than that of non-vaccinated non-medicated
group. While, chicken medicated with 2 ppm diclazuril alone or in comb-
ination with 75g\ton flavomycin showed non-significant changes and
significant decreases in wattle thickness than that in non-vaccinated non-
medicated and vaccinated non-medicated control groups, respectively
(Table 1).

Non-vaccinated non-medicated group and the groups medicated
with 2 ppm diclazuril alone or in combination with flavomycin 75
gm/ton showed significant decreases in bursal weight and relative bursal
weight than those of vaccinated non-medicated group and the medicated
groups with 1 ppm diclazuril, 75g\ton flavomycin and their combination

(Fig 1).
Cellular immunity:

Throughout the whole experiment, Non-vaccinated non-medicated
group and the groups medicated with2 ppm diclazuril alone or in combin-
ation with flavomycin 75 gm/ton showed significant decreases in total
leucocytic counts compared with the vaccinated non-medicated group
and the medicated groups with 1 ppm diclazuril, 75g\ton flavomycin and
their combination. While, groups medicated with 2 ppm diclazuril alone
(group 2) or in combination with flavomycin 75 g/ton (group 4) showed
significant decreases in total leucocytic count compared with the vaccin-
ated non-medicated control group throughout the whole measurements
(Table 2).

Throughout the whole measurements, there were non-significant
differences in the ratios of heterophiles, monocytes, basophiles and
eosinophiles in non vaccinted non-medicated group, vaccinated non-
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medicated group and all medicated vaccinated experimental groups.
While the ratio of lymphocytes showed significant decreases in non-
vaccinated non-medicated group and in medicated groups with 2 ppm
diclazuril alone or in combination with 75 g/ton flavomycin than in
vaccinated non-medicated group (Table 3).

Humoral immunity:

Non-vaccinated non-medicated group showed significant decreases
in antibody titer, total serum proteins, and serum globulins than those of
vaccinated non-medicated group throughout the experiment (Tables 4, 5,
6,7 & 8).

Throughout the whole recording, chicken medicated with 1 ppm
diclazuril, 75 g\ton flavomycin and their combination showed non-
significant changes in antibody titer, total serum proteins and serum
globulins than those of vaccinated non-medicated control.While, chicken
medicated with 2 ppm diclazuril alone or in combination with 75g\ton
flavomycin showed significant decreases in antibody titer, total serum
proteins and serum globulins than in vaccinated non-medicated control
group (Tables 4, 5, 6, 7 & 8).

Serum albumin levels showed non-significant changes between all
experimental chicken groups throughout the whole experiment (Fig 2).

DISCUSSION

This work was done for studying the effect of diclazuril as a
commercially used coccidiostat, flavomycin as a growth promotor and
their combinations on immune status after vaccination with IBD virus
vaccine. The parameters considered for the purpose of this study
included skin hypersensitivity, total and differential leucocytic counts,
total and fractionation of serum proteins.
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Birds vaccinated with IBD vaccine and administered diclazuril in
both recommended dose and its twofold displayed mortality rate of 20 %
and 40 %, respectively against challenge with velogenic G strain of IBD
virus, versus a mortality rate of 20 % in the vaccinated non-medicated
birds. Non-vaccinated non-medicated birds displayed 100 % mortality
rate in response to challenge with velogenic G strain. The previous
findings coincide with the fact that the percentage of mortality rate
evoked by experimental infection was non-significantly increased in the
birds administered the double recommended dose of diclazuril. On
similar grounds it has been documented that double the recommended
dose of diclazuril did not reduce the bird performance (Hasan et al.
1999; Kandeel 2002).

Birds vaccinated with IBD vaccine and administered flavomycin
displayed mortality rate of 20 % similar to the control vaccinated non
medicated birds. This is in full agreement with the recordings of Dost
(1991) in chickens, and Parks et al. (2001) in turkeys and disagree with
the recordings of Dash et al. (1992) and Abd Allah (2002) who reported
that mortality rate was decreased significantly in the flavomycin medicated
group than in the control non medicated birds. This disagreement may be
due to dose and environmental variations.

Our results showed that chicks medicated with 1 ppm diclazuril,
75gm/ton flavomycin and their combination had no deviation in bursal
weight, relative bursal/body weight and skin hypersensitivity from those
of control vaccinated non-medicated group. These results are in the same
line with our results on the total and differential leucocytic counts
indicating that diclazuril at 1 ppm and flavomycin at 75 g/ton had no
effect on the cellular immunity. These results are in full agreement with
that reported by Hussein (2002) and Kandeel (2002) for diclazuril and
Jamroz et al (1992) for flavomycin.

Kafr El-Sheikh Vet. Med. J. Vol. 3 No. 1 (2005) 122



Pharmacological Study On The Effect Of Diclazuril And ...

Groups medicated with the double recommended dose of diclazuril
(2 ppm) showed significant decreases in bursal weight, relative bursal /
body weight and skin hypersensitivity. Generally, high doses of anticocc-
idial drugs inhibit the cellular immunity in the form of decrease in the
weight of lymphoid organs (bursa and thymus) (Shalaby et al. 1993) and
skin delayed hypersensitivity (Hasan et al. 1999).

Our results showed that diclazuril affect the total leucocytic count
and lymphoctic counts in two different ways depending on the medication
dose.At the recommended medication dose(1ppm),it showed no deviation
than the control vaccinated non-medicated control group. While at the
double recommended dose (2 ppm) it had a suppressive effect on the
total leucocytic and lymphoctic counts compared with that of the vaccin-
ated non-medicated control group. These results are in agreement with
Hasan et al. (1999) and Kandeel (2002). This suppression effect may be
due to that high doses of anticoccidials may cause immunosuppression
(Karlson and Malcolm 1978) and adversely affect the cellular immunity
(Hasan et al. 1999). These findings disagree with Hamoud (1994) who
found that in rabbits there were non-significant differences in total
leucoytic counts between all diclazuril medicated groups and the control
group throughout the whole experiment. This disagreement may be due
to the different animal species. Also, It has been shown that the
lymphocyte counts were significantly increased in the vaccinated birds
starting from 21° day of age till the end of the experiment. These results
are in full agreement with Stites (1980) who reported that lymphocyte
transformation and proliferation in vitro occur following their exposure
to viral antigen (e.g IBD virus vaccine).

Flavomycin had no effect on the total and differential leucocytic
count which is in agreement with the results of Jamroz et al. (1992) in
total leucocytic counts and Dash et al. (1992) in PCV (%). This may be
Kaft El-Sheikh Vet. Med. J. Vol. 3 No. 1 (2005)
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resulting from that, flavomycin is not absorbable from the intestine and
acting through the enhancement of the normal avian gut flora (Hambert
etal. 1991).

The present results showed that diclazuril medication affected the
serum antibody titer of IBD in different ways depending on the medication
dose.At a dose of 1 ppm diclazuril,there were non-significant differences
in antibody titer between medicated birds and the control vaccinated non-
medicated birds. This is indicating that diclazuril at that dose level has no
effect on the humoral immunity. This finding is in harmony with the find-
ings of Hasan et al. (1999) in rabbits and Hussein (2002) in chickens.

Diclazuril at 2 ppm had a negative effect on the antibody titer of
IBD virus, indicating that diclazuril at double the recommended dose has
a suppressive effect on the bird humoral immunity. These results agree
with that reported by Hasan et al. (1999) in rabbits. Also, similar
findings were previously proved with high doses of other anticoccidials
as lasolacid (Abd EIl-Aziz and Agag 1991), salinomycin (Shalaby et al.
1993) and semduramicin (El-Kahky 1998; Kandeel 2002).

The effect of diclazuril on the total serum proteins and serum
globulins were varied in the present study. At a dose of 1 ppm, there
were non-significant differences between the vaccinated, medicated
group and the vaccinated non-medicated control group. Indicating that
diclazuril at that dose level had no adverse effect on serum total proteins
and serum globulins and subsequently on the humoral immunity. These
findings are in harmony with our results related to antibody titer of IBD
virus. Similar results were previously detected in chickens (Hussein
2002; Kandeel 2002) and in rabbits (Hamoud 1994). While the groups
medicated with 2 ppm diclazuril showed significant decreases in the total
serum proteins and serum globulins than in non-medicated control group

indicating that 2 ppm diclazuril has a negative effect on serum proteins
Kafr El-Sheikh Vet. Med. J. Vol. 3 No. 1 (2005)
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and consequently on bird immunity. These results are in agreement with
semduramicin reported by El Kahky (1998) and disagree with that of
Hamoud (1994) in rabbit. This disagreement may be due to different
animal species.

Flavomycin did not affect the the antibody titer of IBD virus and
total serum proteins indicating that flavomycin has no effect on the
humeral immunity. This may be due to large molecules of flavomycin
which are not absorbable from the intestine (Hambert et al. 1991).
Flavomycin had no effect on both cellular and humoral immunity in our
present study. These results can give an explanation to that reported by
Brenes et al (1989) who demonstrated that inclusion of flavomycin in
chick diets did not influence the composition of intestinal microflora
which included coliforms, lactobacilli, enterococci and C. perfringens.
Moreover, Fairchild et al (2001) found that flavomycin altered the
intestinal and liver bacterial populations only transiently. Recently,
Martel et al. (2004) noticed that flavomycin has no activity against the
isolated intestinal strains of C. perfringens in chickens.

Our results showed that the combinations between diclazuril as an
anticoccidial drug and flavomycin as a growth promoter antibiotic have
no drug-drug interaction. These results are in the same line with that
previously detected between salinomycin as an anticoccidial drug and
flavomycin (Palic et al. 1998). They reported that the chicken group
medicated with the combination of salinomycin and flavomycin showed
siginificant increase in bird performance in comparison with the control
non-medicated group and the group medicated with salinomycin only.
Indicatively, that salinomycin did not interact or interfere with the effect
of flavomycin. Generally, the combination between chemotherapeutics
and antibiotics as feed additives to animals is still under discussion
(Bolder et al., 1999) and require more detailed studies.
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