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ABSTRACT

One hundred and twenty (120), one-day-old Ross chicks were used to compare Immucox; a
coccidiosis vaccine; and salinomycin coccidiostat. Chicks were divided into four equal groups
each in a separate pen cage. First group was not infected and not treated, second group fed
ration without anticoccidial supplementation, and third group was vaccinated with immucox
vaccine in drinking water at 7-day-old and fed ration without anticoccidial supplementation.
While fourth group fed ration supplemented with salinomycin (60 ppm) along experimental
period. The 2™, 3 and 4™ groups were challenged with 1X10° sporulated oocysts of caecal
Eimeria strain at 28-day-old. Five litter samples were collected from different areas in each floor
pen cage for counting of oocysts per gram of faeces. Clinical signs of chickens were recorded.
On the 7™ day PC, five chickens from each group were slaughtered for PM findings, lesion
scores in the caeci and specimens of the caeca were taken after slaughtering and prepared for
histological examination and numbers of developmental stages per Lieberkohn gland of caecum
were counted from stained slides. The averages of body weight, gain, FCR and the mortality
rates were recoded.

Post challenge (PC), the broiler chickens infected with caecal Eimeria strain and not treated
showed clinical sings of coccidiosis. Immucox vaccinated chickens showed illness and
asymmetry of growth in some individuals with creamy and reddish droppings. Meanwhile,
broiler chickens fed ration supplemented with salinomycin showed mild signs. Overall mean of
oocyst output per gram of faeces in salinomycin-treated broilers showed a reduction when
compared with immucox-vaccinated ones. Reduction percentage of oocyst output in chickens
treated with salinomycin was markedly higher than that of immucox vaccinated chickens.

On the 7" day PC, there was a significant decrease in the caecal lesion scores in
salinomycin-treated  broilers when compared with immucox vaccinated ones.
Histopathologically, numerous developmental stages of caecal Eimeria strain were detected in
the epithelial cells of Lieberkohn glands of the caeca in the positive control group (challenged
and not treated). Salinomycin-treated chickens showed inflammatory reaction with very few
developmental stages of Eimeria in the epithelial cells of Lieberkohn glands. Whereas,
immucox-vaccinated ones showed severe lymphocytic infiltration with few developmental stages
of caecal Eimeria strain. Broiler chickens vaccinated with immucox vaccine showed significant
decreases in body weight and weight gain with unimproved feed conversion ratio (FCR) at 14,
21 and 28 days post vaccination if compared with salinomycin-treated birds. However, the body
weight and weight gain of broiler chickens treated with salinomycin were increased with an
improvement of FCR when compared with immucox-vaccinated broilers. Mortality rates were
3.33 % in salinomycin-treated chickens, 6.66 % in chickens vaccinated with immucox and 20 %
in the positive control group. In conclusion, the present study showed that salinomycin is likely
to remain the major method of coccidiosos control in broiler chickens to decrease the oocyst
output, lesion scores and mortality rates with improvement of the growth performance.

INTRODUCTION genus Eimeria. It is the major parasitic disease of
poultry, with economic burden estimated to cost
the industry more than $ 800 million in annual
losses world-wide (1). Modern intensive poultry

Chicken coccidiosis is an intestinal infection
caused by the intracellular protozoan of the
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production is largely dependent upon
chemoprophylaxis for control of coccidiosis (2,
3); although there is a rising problem of drug
resistant strain of Eimeria.

Live wvaccines against coccidiosis in
chickens have been used by poultry industry.
Since the introduction of coccivac was in 1960,
immucox in the mid of 1980's, paracox and
livacox in the late of 1980's. Live coccidial
vaccines provide the initial inoculums which
subsequent acquire oocyst passed in the litter.
Eimeria species exhibit different tissue and
organ specificity in the infected host, so
understanding the interplay between the host and
the parasites in the intestine is crucial for the
design of novel control approaches against
coccidiosis (4). The introduction of alternative
prevention measures such as non-chemical feed
supplements that effectively  enhance
productivity and non-specific immunity may
help to limit the use of anticoccidials in control
of chicken coccidiosis (5).

Vaccination with live oocysts may turn into a
popular alternative to the use of coccidiostats in
broilers, although cocci vaccination is frequently
linked to temporary lower performance in young
flocks. Chickens that were not cocci vaccinated
and were fed two specific essential oil blends
had better feed conversion ratio (FCR) and
lesion scores than the unmedicated control in
starter period. No beneficial effects on live
performance were observed due to these specific
essential oil blends in cocci-vaccinated broilers
(6). Immucox vaccine contained E. acervuling,
E. maxima, E. necatrix and E. tenella. Immucox
vaccine in roaster chickens resulted in faster
body weight gain than monensin-treated group,
while FCR and morality rates were not
significantly differed between the vaccinated and
monensin-treated birds (7). The vaccinated
flocks with immucox have higher average
percent survival as compared to the salinomycin-
or halofuginone-treated controls. The vaccinated
birds were heavier than the medicated ones with
an improvement of FCR compared to the
medicated controls (8).

Prevention of clinical signs and minimization
of pathological changes in the intestine was

achieved by vaccination of chickens with low-
vinulent strains of E. acervulina, E. maxima and
E. tenella (9). Meanwhile, gel-immunization of
immucox vaccine enhanced the protection
against coccidiosis (10).

Polyether ionophorous antibiotics  still
achieve sufficient prevention and control of
coccidiosis. Massive poultry production is
largely dependent upon chemoprophylaxis for
the control of coccidiosis (2, 3). In addition to
chemotherapy, the use of live vaccines for
control coccidiosis is also well established (1.1).

Body weight of salinomycin-treated
chickens was increased compared to untreated
controls (12). Salinomycin at 60 to 100 parts per
million (ppm) showed a significant anticoccidial
activity against infections with single species of
E. acervidina, E. necatrix, and E. brunetti
resulting in improved mortality, weight gain,
feed conversion, dropping scores, and lesion
scores (13).

Histopathological examination of the chicks
infected with E. acervulina, E. maxima and E.
tenella and treated with salinomycin showed that
the parasites were destroyed within host cells
during asexual development. Most sporozoites
were destroyed 30-72 hr after ingestion of the
oocyst. The activity against asexual stages was
so complete, meanwhile only a limited number
of parasites survived to form gamonts, and then
the oocyst shedding was reduced by 80-50%
(14). '

Sixty ppm of salinomycin was highly
efficacious based upon improved performance
(weight gain and feed conversion ratio), lesion
score, hematocrit, and serum optical density
compared with monensin, halofuginone-
medicated groups or unmedicated ones (15).
Salinomycin reduced the lesion scores
significantly and improved the body weight and
feed conversion in chickens, while the birds
treated with salinomycin-monensin shuttle
programs had similar lesion scores, body weight,
and feed conversion to the salinomycin-treated
ones (I16). Salinomycin was the most effective
against field isolates of E. acervulina where
various shuttle programs had been employed
(17).
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Lesions were scored in birds to compare
salinomycin-medicated birds after using low,
medium, and high levels of inocula (18). Oocyst
output of birds medicated with salinomycin or
halofuginone for 6 weeks was less than that of
birds medicated for 4 or 5 weeks (I9).
Salinomycin was better than lasalocid on
performance of broiler chickens (20).

The present study was designed to compare
between coccidiosis vaccine (immucox) and
coocidiostat (salinomycin) through economical
(body weight, gain, FCR) and parasitological
parameters {oocyst output) as well as lesion
scores and mortality rate.

MATERIAL AND METHODS
Coccidial vaccine
Immucox  vaccine; live coccidiosis

vaccine; (Vetech Lab. Inc, 131, Malcolm Road,
Guelf, Ontario, Canada). Immucox is a patent
vaccine containing E. acervuling, E. maxima, E.
necatrix and E. tenella. The vaccination of
chicks was carried out according to the enclosed
manufacture pamphlet.

Coccidiostat drug

Salinomycin;  ionophorous compound;
(Coxistac®, Pfizer comp.) was used in ration at a
concentration of 60 ppm from 1% day to 6™ week
of age.

Birds and experimental design

One hundred and twenty (120), one-day-old
Ross chicks (male and female) were purchased
from Dakahlia Poultry Company and leg
bangled. The chicks were divided into four equal
groups (30 chicks per each). The birds were
allocated in separate units of floor pen cages
using the ranking method (21). The birds were
subjected to routine vaccination program against
NDV, IB and IBD diseases and fed on
commercial ration and boiled then cooled water
ad libitum.

The first group was served as negative
control (non-infected and non-treated). The
second group was fed ration without
supplementation of anticoccidial drugs, the third
group was vaccinated with immucox vaccine in

drinking water at 7-day-old and fed ration
without supplementation of anticoccidial drugs.
While the fourth group was fed ration
supplemented with salinomycin (60 ppm)
allover the expenmental period. The last three
groups (2%, 3™ and 4™ were challenged with
1X10° sporulated oocysts of caecal Eimeria
strain at 28-day-old. Clinical signs were
recorded. Five litter samples were collected from
different areas in each floor pen cage four times
PC within four days interval for counting of
shedded oocysts per gram of faeces. The litter
samples were soaked in 2.5 % potassium
dichromate solution and then sieved in clean
plastic containers till counting of the oocysts
according to Long and Rowell (22). On the 7

day PC, five chickens from each group were
slaughtered and the lesions in the caeci were
described and then scored according to Johnson
and Reid (23). Specimens of the caeca of all
groups were taken immediately after
slaughtering and fixed in 10% neutral buffered
formalin. Paraffin sections were stained with
H&E for examination according to Bancroft et
al (24). The numbers of developmental stages /
Lieberkohn gland of caecum were counted from
stained slides. The averages of body weight,
gain, FCR were recoded every week and the
mortality rates allover experiment was recoded
(25).

Statistical analysis

The obtained data were statistically analysed
by Duncan multiple range test (26) and least
significant difference (LSD) using a computer
program (27),

RESULTS
1.Clinical signs

The broiler chickens infected with caecal
Eimeria strain and not treated (positive
control) showed a decrease of the appetite,
dullness, ruffled feather, diarrhea and bloody
droppings. Immucox vaccinated chickens
showed illness and asymmetry of growth in
some individuals with creamy and reddish
droppings just 1 week post vaccination as well
as post challenge. Broiler chickens fed ration
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supplemented with salinomycin showed mild
signs.

2.0o0cyst output in faeces

Post challenge, overall mean of oocyst
output per gram of faeces in broiler chickens
fed ration supplemented with salinomycin
showed a significant reduction if compared

Table 1. Oocyst output per gram faeces

with those immunized with immucox vaccine
at P <0.05 (Table, 1). Reduction percentage of
oocyst output in chickens fed ration
supplemented with salinomycin was markedly
increased than that of immucox vaccinated
chickens after challenge with caecal Eimeria
strain (Table, 1).

in chickens fed ration supplemented with

salinomycin or vaccinated with immueox vaccine and challenged with 1 x 10°
sporulated oocysts of caecal Eimeria strain at 28-day old. (Mean + SE, n=12)

Oocyst output per gram faeces ... no x 10° at groups

Groups
Age
(Days)

M @) 5 @ P
34 0.00 ¢ 21.58% 525°¢ 9.50° 425"
+0.00 +0.87 +0.49 +0.95
38 0.00¢ 153.25® 15.08 ¢ 65.42° 15.08"
+ (.00 +2.82 +0.58 +1.19
42 0.00° 320.50 ® 8.00° 47.42° 39.42°
+ (.00 + 16.78 +0.49 +2.06
46 0.00° 527.75" 3.92° 29.02° 29.00°
+ 0.00 + 19.41 +0.45 +0.79
Overall mean 0.00° 255.77% 8.06° 37.83° 217.94°
+ 0.00 +28.33 +0.68 +3.10
Production % 0 100 3.15 1479 0 e
Reduction % 0 0 96.85 8521 0 -

Data were analyzed by One Way ANOVA.

() = Significant value.

LSD: Least significance difference among means at P < 0.05.
Means with different alphabetical superscripts in the same row are significantly different using Duncan test at P <0.05.
Group (1): Negative control {Not treated and not challenged).

Group (2): Positive control (Not treated and challenged).

Group (3): Fed ration supplemented with salinomycin and then challenged.
Group (4): Immunized with Immucox vaccine and then challenged.

3.Post mortem findings

The slaughtered chickens of coccidia
challenge showed that the caecal pouch may
become greatly enlarged and distended with
clotted blood, visible caecal core become
hardened and drier; eventually it is passed in
the faeces. The infection can be seen from the
serosal surface of the caeca as dark petechiae
and foci that become coalesced. Broiler
chickens fed ration supplemented with
salinomycin showed mild lesions in the caecai
when compared with that of immucox-
vaccinated chickens.

4. Caecal lesion scores and Mortality rates
On the 7® day post challenge, there was a
significant decrease in the caecal lesion scores
in broiler chickens fed ration supplemented
with salinomycin when compared with that of
chickens immunized with immucox vaccine at
P < 0.05 (Table, 2). Four chickens from the
positive control (infected and non-treated) died
in the 2™ week post vaccination and two birds
post challenge. Two birds were died in the
group vaccinated with immucox, one post
vaccination and another post challenge.
Meanwhile, only one bird was died in the
salinomycin-treated group PC (Table, 2).
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Table 2.Lesion scores and mortality rates in chickens fed ration supplemented with
salinomycin or vaccinated with immucox vaccine and challenged with 1 x 10°
sporulated oocysts of caecal Eimeria strain at 28-day old. (Mean = SE, n=10)

Groups
W @ ) 3 @ LSD
. s th ;
Lesion scoring on the 72day g 54,000 350%40.17  1.10°:022  1.90°:023 070"
Post challenge

Mortality rate along Dead 0 6 1 A
experimental period Total 30 30 30 300 e
Mortality % 0.00 % 20.00 % 333 % 6.66 % ———--

Survival % 100 % 80 % 96.67 % 93.34 % ———--

Data were analyzed by One Way ANOVA.

() = Significant value.

LSD: Least significance difference among means at P < 0.05.
Means with different alphabetical superscripts in the same row are significantly different using Duncan test at P <0.05.
Group (1): Negative control (Not treated and not challenged).

Group (2): Positive conirol (Not treated and challenged).

Group (3): Fed ration supplemented with salinomycin and then challenged.
Group (4): Immunized with Immucox vaccine and then challenged.

5.Growth performance

Broiler  chickens  vaccinated — with
immucox  vaccine  showed  significant
decreases in body weight and weight gain with
unimproved feed conversion ratio (FCR) at 14,
21 and 28 days post vaccination when
compared with that of salinomycin-treated

birds. Post challenge, the body weight and
weight gain of broiler chickens fed ration
supplemented  with  salinomycin  were
significantly increased with an improvement
of FCR when compared with that of immucox-
vaccinated chickens at P < 0.05 (Table, 3).
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Table 3.Growth performance parameters in chickens fed ration supplemented with
salinomycin or vaccinated with immucox vaccine and challenged with 1 x 10°
sporulated oocysts of caecal Eimeria strain at 28-day old. (Mean x SE, n=30)

PI parameters Group (1) Group(2) Group(3) Group (4)
One-day . 30.03 7 30.82° 39.07° 2007°
ol Body weight (gm) " s, +0.34 +033 £0.35 NS
. 17240°  171.3°  171.80° 172.3°
Body weight (gm) ~ ~ ™ 4 +141 +1.43 £129 NS
7 . 133.40 13257 132.33° 13130 ®
Body gain (gm) +143 +134 +140 +227 NS
1584 1.587° 1.587° 1.593°
FCR +0.017 +0.018 +0.020 £0.022 NS
. 32267°  32383°  32127° 294.83 .
Body weight (gm) =[50 £1.11 +2.13 +376 2643
14 . 149.43* 150.73 ® 148.87"° 129.60° .
Body gain (gm) +1.67 +1.54 +1.80 £2.42 19.77
1.758 ° 1.775°"° 1.776 " 2.185" .
FCR +0.022 0030  +0043 +0.037 0.390
. 636.00° 63187  626.53 564.33° .
Body weight (gm) " 7¢ £4.12 +234 +2.08 974
21 . 313.70® 312.53* 310.92° 268.17° .
Body gain (gm) £2.12 £248 +187 +3.07 2.63
1.929 1.937 1.958 2.539" )
FCR + 0018 +0.017 + 0.020 +0.015 0401
. 1146.17°  1145.05°  1142.83*  1110.83 .
Body weight (gm) "', 5 61 +1.69 +1.40 £2.70 3.17
28 . 510.17° 511.97" 513.00° 482.83" "
Body gain (gm) +1.99 +2.30 +2.80 +3.62 29.83
2.238°"° 2.268"° 2.269 b 2.502° .
FCR +0013 £0018  +0016 +0.027 0.175
. 157233 1193.17° 131183 1310.33 )
Body weight (gm) " 1534 +4.98 +3.41 +2.80 118.17
. 42517 47.50¢ 201.50° 173.78°¢ .
33 Body gain (gm) "> o4 +5.55 +325 +4.12 27.63
2.390 ¢ 3.559° 2.565°¢ 2.846 " .
FCR +0.020 0056 0022 +0.030 0.175
. 213133°  1453.00°  1898.83 1860.33° )
Body weight (gm) ™\’ "g¢ 1+ 3.67 +4.24 +4.78 38.50
. 584.83° - 256.501 563.33" 505.50°¢ .
42 Body gain (gm) +4.94 +8.18 +12.62 +455 39.33
2.483 ¢ 3.248° 2.655°¢ 2787 ° .
FCR +0024  +0.059 +0.022 +0.325 0.131

Data were analyzed by One Way ANOVA. (") = Significant value. NS = Non significant.

LSD: Least significance difference among means at P £0.05. Means with different alphabetical superscripts in the
same row are significantly different using Duncan test at P < 0.05.

Group (1): Negative control (Not treated and not challenged).

Group (2): Positive control (Not treated and challenged).

Group (3): Fed ration supplemented with salinomycin and then challenged.

Group (4): Immunized with Immucox vaccine and then challenged,
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6.Histopathological findings
The histopathological changes are recorded in Table (4).

Table 4. The histopathological findings in chickens fed ration supplemented with
salinomycin or vaccinated with immucox vaccine and challenged with 1 x 10°
sporulated oocysts of caecal Eimeria strain at 28-day old.

Lesions of caeci on the 7" post challenge with 1 x 10° sporulated oocysts of
Groups caecal Eimeria strain at 28-day old.

(1) - Normal histological structure. (Fig., 1).

- Numerous developmental stages and oocysts of caecal Eimeria strain in the
(2) epithelial cells of Lieberkohn glands.

- Severe lymphocytic infiltration in lamina propria with haemorrhages. (Fig., 2).

- Inflammatory reaction (lymphocytic infiltration) with very few developmental stages
(3 of caecal Eimeria strain in the epithelial cells of Lieberkohn glands. (Fig., 3).

- Severe inflammatory reaction (lymphocytic infiltration) with developmental stages
4) of caecal Eimeria strain in the epithelial cells of Lieberkohn glands. (Fig., 4).

Group (1): Negative control (Not treated and not challenged).

Group (2): Positive control (Not treated and challenged).

Group (3): Fed ration supplemented with salinomycin and then challenged.
Group (4): Immunized with Immucox vaccine and then challenged,

broiler chickens fed ration supplemented

with salinomycin when compared with that
On the 7" day PC, the number of  of chickens immunized with immucox

developmental stages per Lieberkohn gland vaccine at P < 0.05 (Table, 5).

of caecum was significantly decreased in

7.Number of developmental stages

Table 5.Number of developmental stages in chickens fed ration supplemented with
salinomycin or vaccinated with immucox vaccine and challenged with 1 x 10°
sporulated oocysts of caecal Eimeria strain at 28-day old. (Mean + SE, n=10)

Groups

Parameters 1 ) 3 4) LSD
Number of developmental stages 0.00° 75.80* 1.50 ¢ 8.90° 7.40°
/ Lieberkohn gland on the 7™ day +0.00 +3.48 +0.40 £0.91
PC
Reduction % 0 0 98.02 8826 = -

Data were analyzed by One Way ANOVA. () = Significant value.

LSD: Least significance difference among means at P < 0.05.

Means with different alphabetical superscripts in the same row are significantly different using Duncan
test at P < 0.05.

Group (1): Negative control (Not treated and not challenged).

Group (2): Positive control (Not treated and challenged).

Group (3): Fed ration supplemented with salinomycin and then challenged.

Group (4): Immunized with Immucox vaccine and then challenged.
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Fig. 1. Caecum section of negative control chicken fed ration neither supplemented with
salinomycin nor vaccinated with immucox vaccine and not challenged with caecal
Eimeria strain showing normal histological structure. (H & E, 400).

Fig. 2. Caecum section of positive control chicken fed ration neither supplemented with
salinomycin nor vaccinated with immucox vaccine and challenged with 1 x 10°
sporulated oocysts of caecal Eimeria strain at 28 day-old showing numerous
developmental stages of Eimeria strain in the epithelial cells of Lieberkohn glands,
severe lymphocytic infiltration in lamina propria and haemmorrhage in blood vessels.
(H & E, 400).
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Fig. 3. Caecum section of chicken fed ration Supplemented with salinomycin along the
experimental period and challenged with 1 x 10° sporulated oocysts of caecal Eimeria
strain at 28 day-old showing inflammatory reaction (lymphocytic infiltration) in lamina
propria with very few developmental stages of caecal Eimeria strain in the epithelial
cells of Lieberkohn glands. (H & E, 400).

Fig. 4. Caecum section of chicken fed ration without supplementatlon of salinomycin but
vaccinated with immucox vaccine and challenged with 1 x 10° sporulated oocysts of
caecal Eimeria strain at 28 day-old showing severe inflammatory reaction (lymphocytic
infiltration) in lamina propria with developmental stages of caecal Eimeria strain in the
epithelial cells of Lieberkohn glands. (H & E, 400).
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DISCUSSION

Coccidiosis is prevented and controlled
mainly through the use of polyether ionophore
antibiotics which still achieve sufficient control
despite resistance being common. Modern
intensive poultry production is largely dependent
upon chemoprophylaxis for the control of
coccidiosis (2, 3), although there is a rising
problem of drug resistant strains of Eimeria. In
addition the use of live vaccines for control
coccidiosis is also well established (11).

The broiler chickens infected with caecal
Eimeria strain and not treated (positive control)
showed a decrease of the appetite, dullness,
ruffled feather, diarrthea and bloody droppings.
Immucox-vaccinated chickens showed illness
and asymmetry of growth in some individuals
with creamy and reddish droppings one week
post vaccination and post challenge. This may be
due to incomplete immunity which needs more
time to be built. Where the caecal Eimeria strain
requires 4-5 weeks to elicit complete protection
post challenge as recorded by Rose and Long
(28). Broiler chickens fed ration supplemented
with salinomycin showed mild signs. This may
be due to complete protection in that short
rearing time. :

Post challenge, the oocyst output per gram
of faeces in broiler chickens fed ration
supplemented with salinomycin showed a
significant reduction when compared with that
of broiler chickens immunized with immucox
vaccine, Reduction percentage of - oocyst
production in chickens treated with salinomycin
was better than that of immucox-vaccinated ones
after challenge with caecal Eimeria strain. These
results are similar to previously reported findings
(7, 8, 14, 19, 29, 30).

On the 7™ day PC, the slaughtered chickens
of positive control showed that the caeca may
become greatly enlarged and distended. Dark
petechiae and coalesced foci can be seen from
the serosal surface of the caeca. The caecal wall
is often greatly thickened because of oedema and
infiltration. These findings are nearly similar to
that described by Mc Dougald and Reid (31).
However, the examined chickens treated with
salinomycin showed lower caecal lesion scores

10

when compared with that of chickens
immunized with immucox. This result might be
attributed to the salinomycin-treated broilers
which inhibited the development of sporozoites
or the first generation merogenic stages within
the host tissues. Meanwhile, immucox vaccine
requires more time to allow the trickle infection
or repeated cycles for Eimeria species and
furthermore eliciting complete immunity. These
results are comparable with those reported by
Rose (32) and Lee (33).

In the present study, only one bird died in
salinomycin-treated chickens (mortality % was
3.33 % and survival % was 96.67 %), but two
birds died in immucox vaccinated group
(mortality % was 6.66 % and survival % was
93.34 %. However, six chickens from the
positive control (not-treated and challenged)
died (mortality % was 20.00 % and survival %
was 80.00 %). This attributed to anticoccidial
effect and complete protection of salinomycin
drug in comparison of immucox vaccine.
However, Lee and Yovre reported that the
vaccinated flocks with immucox have average
percent survival of 96.9 % as compared to 96.7
% in the salinomycin- treated controls (8).

The present study showed that the immucox
vaccination is frequently linked to temporary
lower performance in young chicks. The growth
performances (body weight, weight gain and
FCR) of broiler chickens were relatively
improved by the use of salinomycin in control of
caecal Eimeria strain as compared with
immucox vaccine. Salinomycin improved FCR
and gave a higher body weights and weight
gains more than immucox vaccine. This may be
due to complete immunity produced through
treatment salinomycin against caecal Eimeria
strain. Similar findings were reported by
Johansen et al {12). However, immucox vaccine
produced incomplete immunity in broiler
chickens. The reduction of body weight in the
immucox-vaccinated chickens observed in the
present study may be attributed to the fact that
the cycling of the parasite partially suppress and
weight gains because of the infection (live
oocyst immunization). and the energy required
these high production of chickens to initiate a
protective immune response. These results are



Zag. Vet. ].

comparable with that reported by Danforth (29).
Meanwhile, other authors showed that the
vaccination with live oocysts of Eimeria elicited
significant protection against coccidiosis and
resulted in average body weight gains and feed
efficiency similar to that obtained with
conventional anticoccidial medication (34, 35).
Moreover, Danforth et al.(10) reported that the
performance parameters (weight, weight gain
and FCR) of gel immunization of 1-day-old
roaster chicks in a floor pen experiment did not
differ significantly from those recorded for
medicated non immunized birds (medicated with
maxiban / montiban shuttle). Meanwhile,
immucox vaccine in roaster chickens resulted in
faster body weight (3.2 %) than monensin-
treated group, while FCR and morality rates
were not significantly differed between the
vaccinated and monensin-treated birds (7). The
vaccinated birds were heavier 2.15 Kg versus
2.11 Kg in the medicated ones, and also showed
an average FCR of 2.04 versus 2.05 for the
medicated controls (8).

In the present study, the histopathological
picture in the positive control group (not treated
and challenged) showed that the numerous
developmental stages of caecal Eimeria strain
were detected in the epithelial cells of
Lieberkohn glands of the caeca. The funds of the
caccal mucosa are completely occluded with
mature oocysts. Similar findings were reported
by Long and Reid (36) and Conway and
Mckenzie (37). Post challenge, the broiler
chickens fed ration supplemented with
salinomycin showed inflammatory reaction
(lymphocytic  infiltration) with very few
developmental stages of caecal Eimeria strain in
the epithelial cells of Lieberkohn glands. This
may be due to complete protection caused by
salinomycin prophylactic measures which may
be destroyed the most of sporozoites and
merozoites consequently the most of sexual
stages were not developed. Similar results were
reported by Chappel (I4). Meanwhile the
immucox vaccination did not produce complete
immunity against the early developmental
stages; hence the sexual stages (gametes and
oocysts) were developed. So a severe
inflammatory reaction (lymphocytic infiltration)
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with few developmental stages of caecal Eimeria
strain in the epithelial cells of Lieberkohn glands
was detected in immucox-vaccinated chickens.
This may be attributed to incomplete protection
of immucox vaccine in the short rearing time for
broiler chicken industry. These results are
comparable with that obtained by Simovart (9).
On the 7" day PC, the numbers of
developmental stages per Lieberkohn gland of
caecum were significantly decreased in broiler
chickens fed ration supplemented with
salinomycin when compared with that of
chickens immunized with immucox vaccine .

In conclusion, the present study showed that
salinomycin is likely to remain the major method
of coccidiosos control in broiler chickens to
decerase the oocyst output, lesion scoring, and
number of developmental stages per Lieberkohn
gland and mortality with improvement of growth
performance in comparison with immucox
vaccination.  Furthermore, the  tmmucox
vaccination may be highly effective in the long
time rearing birds (replacement flocks) for
laying to elicit complete immunity against
coccidiosis especially species that causing
bloody diarthea (E. tenella, E. necatrix and E.
brunetti) which require 4-5 cycles to consist
complete specific immunity.
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