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ABSTRACT

This work was carried out to study the effect of supplementation of Lactobacillus-based probiotic
in diets of broiler chickens infected with E.maxima on growth performance, parasitological and
biochemical parameters. One hundred and sixty, one-day old male broiler Hubbard chicks were used.
They were divided into equal eight groups which were allotted in their sterile wire-floored cages (twenty
chicks pear each). Chicks of ¥ and 3" groups were fed rations supplemented with growth promoter
;probiotic; (Avi-bac) containing Lactobacillus spp. in a rate of ¥ kg/ton, and chicks of 2" and 4" groups
were fed rations supplemented with anficoccidial drug ;clopidol; (Avicoccin) in a rate of 125gm
clopidol/ton. While chicks of 5" and 6™ groups were fed rations supplemented with both probiotic and
clopidol together with the same previously mentioned doses. However, chicks of 7" group (positive
control) and 8" group (negative control) were fed standard rations (without any supplementation). Chicks
of 3. 4" 6" and 7" groups were infected intra crop (using stomach tube) with 1x10° sporulated oocysts
of E.maxima at 21 days of age. Parasitological parameters were recorded ; oocyst outputs per group were
counted for 10 consecutive days starting from 6™ till 15" day PI. Also economical parameters; body
weights. gains and feed conversion ratio (FCR) were measured weekly, as well as lesion scoring of small
intestine which described at 7" day PI. Blood and serum samples were taken for haematological and
biochemical studies. The results showed that oocyst production in fecal matter of chickens fed rations
supplemented with probiotic alone and then infected with E.maxima was markedly decreased than that
shedded from positive control gfoup, although it was nearly similar to that of chickens infected with
E.maxima and supplemented with either clopidol alone or both of them (two drugs together). Body
weights, gains and FCR of chickens infected with E.maxima and supplemented with probiotic alone were
improved. As well as, lesion scoring of chickens fed probiotic infected with E.maxima was significantly
decreased. Erythrocyte (RBCs), total leucocvte (WBCs) counts, haemoglobin (Hb%), total protein ,
albumin and-globulin were significantly decreased. These results clearly indicate that the probiotic
bacteria (Lactobcilli) impacted the protection against E.maxima infection which reflected by marked
lowering of oocyst production, improving the growth performance of chickens, decreasing the intestinal
lesion scores and increasing levels of serum globulin and total protein as well as total leucocytic count.

INTRODUCTION

Chicken coccidiosis is an intestinal
infection caused by the intracellular protozoan
parasite of the genus Eimeria. It is the major
parasitic disease of poultry, with substantial
economic burden estimated to cost the industry

harmful dietary antigens and enteric micro-
organisms. The gut microflora are essential to
maintaining healthy flocks and minimizing
losses associated with various diseases and
stressors. The use of probiotics for poultry is
based on the knowledge that the gut flora is

more than $.800 million in annual losses
world-wide (I). 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 strain of Eimeria.

Gut mucosal surfaces play a key role in the
exclusion and elimination of potentially

involved in resistance to enteric infections
including  E.coli  (4),Salmonella  (5,6),
Campylobacter (6,7), Clostridium (8), and
Eimeria (9).

Feeding probiotics maintain the beneficial
intestinal microflora and modulate the mucosal
immune system enhancing the host's resistance
to pathogens. The probiotic bacteria impacted
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the local immune response as characterized by
altered Intestinal Intraepithelial Lymphocyle
(IEL) subpopulations and increased the bird's
resistance to E.acervulina as reflected by 75%
reduction  of oocyst shedding (9). The
probiotic contimued to afford some measure of
protection through immune modulation despite
a fairly overhelming dose of £ acervulina (10).

Probiotic are traditionally defined as viable
microbial dictary supplement that have a
beneficial effect in the prevention and
treatment of specific pathogenic conditions.
They have been shown to increase the natural
defense mechanism of chickens. Chickens fed
Probiotics grew rapidly, consumed less feed,
showed lower costs, lower mortality rate and
harboured less pathogenic bacteria (11,12).
There are many mechanisms by which
probiotics enhance intestinal health including
stimulation of imumunity, competition for
limited nutrients,  inhibition of epithelial
mvasion and production of antimicrobial
substance (12).

The growth and metabolism of many
individual bacterial species inhabiting the
large intestine  depend  primarily on  the
substances available to them. This has led to
attempt to modify the structure and metabolic
activities of the community through diet using
probiotics and prebiotics. The best known
probiotic  i1s  the lactic acid bacteria
(Lactobacillus acidophilus and
Bifidobacterium bifichim). These organisms are
non pathogenic and non toxigenic, retain
viability during storage and survive passage
through the stomach and intestine (13).

Intestinal sections from infected non-
treated chickens displayed partial
desquamation of the villous epithelium,
congestion and infiltration of lymphocytes in
the mucosa and sub mucosa. The intestine of
chickens reccived prebiotic, probiotic and
synbiotic showed healthy intact villi, such villi
were greatly elongated, branched and re-
branched. The intestinal glands were
hyperplastic (14).

The present work was conducted to
characterize the underlying mechanisms
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involved in the probiotic-enhanced local

immunity to coccidial infection.
MATERIAL AND METHODS

Birds

One hundred and sixty (160), day-old
male broiler chickens (Hubbard, Cairo Poultry
Comp.) were randomly divided into eight
groups; twenty (20) chicks per each. Chicks
were allotted in wire- floored battery cages.
The chicks were individually numbered using
wing bangle and weighed at day-old. Body
weights, weight gains and feed conversion rate
(FCR) were calculated and tabulated. l.esion
scores were described at 7"- day post infection
as described previously (15).

Rations and water

Commercial starter rations from Cairo
Poultry Company assumed to be balanced and
contained crude protein not less than 21%,
crude fat not less than 2.7%, crude fibers not
more than 2.7% and metabolizing energy not
less than 2950 Kcal/kg ration. Rations were
used after sterilization in hot air oven at 65 C°
for 18 hr. Water was sterilized by boiling then
cooling before offering to birds. They were
offered add-libitum to the chicks.

Treatments
The drugs which supplemented to -the
rations were probiotic (growth promoter) or
clopidol (anticoccidial drug). The probiotic
was Avi-bac, USA origin, it is a concentrated
source of naturally occurring micro-organisms
containing a synergistic blend of lactic acid
bacteria and enzymes for use in poultry feed or
water. Avi-bac contains lactic acid bacteria ;
Lactobacillus acidophilus , L.planterum and
Lbervis  {1.6x10° CFU/gm(1.6 billion)},
amylase (224 BAU/gm), beta-glucanase (144
BGU/gm) and hemicellulase(16 HCU/gm).
Avi-bac was added to rations_at a rate of
kg/ton in 1%, 3", 5" and 6™ groups. Whercas
clopidol (Av1coccm Pharma  Swede
Compcmy) was added to rations of 2", 4", 5
and 6" groups at a rate of 125gm clopldol/ton
Chicks of 3", 4™ 6‘ and 7" groups were
infected thh 1x10 sporulated oocysts of
E.maxima at 21days of age. The 7™  group
was regarded as a positive control (infected
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with E.maxima, not supplemented). However,
the 8" group was negative control (not
infected, nat supplemented). Rations were
supplemented with probiotic and /or clopidol
along the experimental period (35 days-old).

Eimeria oocysts

The sporulated oocysts of E.maxima (the
largest  oocysts) were submitted from
Parasitology Department of AHRI (Animal
Health Research Institute) which obtained
from single oocyst isolation and preserved in
2.5% potassium dichromate solution (76).
They "were washed by distilled water 2-3
times through centrlfugatlon at 1500 r. p-m. for
10 minutes. Birds of 3, 4™ 6™ and 7" groups
were inoculated mtra crop (using stomach
tube) with 1x10° sporulated oocysts of
E.maxima at 2ldays of age. Daily oocyst
outputs were counted from 6-15 days post
infection (PI) by examination of 10 gm of
fecal matter per group by salt floatation
technique after preservation in 2.5% pot.
dichromate solution and then counted by Mc
Master technique (77).

| Haematological studies

Blood samples from slaughtered chickens
at 28 days-old (1 week PI) were collected on
sodium salt of EDETA. Erythrocytes (RBCs)
and total leucocytes (WBCs) were counted
(18). Haemoglobin (Hb%) was estimated (719).

Biochemical analysis

Serum was separated after clotting of
blood samples and the clear supernatant serum
was kept at -20C° for biochemical analysis.
Alanine aminotransferase (ALT), Aspartate
aminotransferase (AST) (20), serum urea (21),
creatinine (22), total protein (23) and Albumin
(24) -were determined. Serum globulin was
determined by subtraction of obtained serum
albumin {rom totdl protein (25).

Statistical analysis

Differences - among éxperimental
treatments were tested by analysis of variance;

ANOVA: (26, 27) wusing the computer
software program called SPSS, Ver., 11, (28).
RESULTS
Parasitological parameter (oocyst

production) and growth performance of
chickens (body weights, body weight gains
and feed conversion ratio; FCR) as well as
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lesion scoring were recorded and tabulated as
shown in Tables 1-5 and haematological and

serum biochemical studies were shown in
Table 6.

Daily oocyst outputs per gram (OPG) of
feces from chlckens were counted for 10 days
starting from 6" day to 15" day PI. The data
were depicated in Table 1. There were no
significant differences among values of means
of chickens fed rations supplemented with
either probiotic and/or clopidol, then infected
with E maxima at 21days-old. Means of daily
oocyst output of infected with E.maxima and
fed rations supplemented with either probiotic
alone, clopidol alone or both of them together
were 31gn1ﬁcantly decreased in all times (6™ to
15" day PI) when compared with that of those
infected and not supplemented (positive
control) at P<0.05.

Peak of oocyst production of positive
control (chickens fed standard rations without
supplementation and infected with 1x10°
sporulated oocysts of F. maxzma) was obvious
at 9" day PI (17633 x 10° "+14. §2), and
another peak was noticed at 13 day PI
(14533 x10°+5 62). While that peak of
chickens infected and supplemented with
elther probiotic and/or clopidol was noticed at
g day PI at P<0.05 (34 33 x10° £2.62,23.50
x10* +£2.62 or 27.67 x 10° +3.20, respecnvely)
but there was no another peak of oocyst
shedding in these chickens. Overall mean of
oocyst output of chickens infected with
E.maxima and supplemented with either
probiotic and/or clopidol was significantly
decreased than that of those of positive control
chickens (infected, Jhot supplemented) al
P<0.05 (13.267 x10° +1.503, 10.600 x10°
+1.218 or 12.267 x 10° +1.503 vs 98.967 x 10
+6.862, respectively).

Economical parameters were estimated and
represented as shown in Tables 2-4. Table [2]
showed means of body weights of chickens
and differences among them every week. At
28 days old (1week PI), the mean of body
weight of chickens infected with E.maxima
and not supplemented was significantly
marked decreased than that of other groups.
Mean of body weight of chickens fed rations
supplemented  with Laclobacz/lus based
probiotic and infected with 1x10° sporulated
oocysts of E.maxima at 2ldays- old was
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significantly increased than that of positive
control (chickens fed standard rations without
supplementation and infected with 1x10°
sporulated oocysts of E maxima) at P<0.05
(1120.00gm +3.89 vs 927.50gm +3.56,
respectively ). While 1t was not significantly
decreased than that of chickens which fed
rations supplemented with either clopidol
alone or probiotic plus clopidol together after
infection with Aaxima (1120.00gm  +£3.89
vs 1131, 00gm £7.50 or 1126.50gm +2.99,
respectively). At 35 days of age (2weeks PI),
the mean of body weight of chickens fed
rations supplemented with Lactobacillus-based
probiotic and infected with Emaxima was
significantly increased than that of positive
control  chickens (1520.50gm £9.73  vs
1164.75gm +3.13, respectively). But there
were no significant ditferences of values
between 1t and that of chickens fed rations
supplemented with clopidol alone or both of
probiotic and clopidol together and then
infected with £naxima (1520.50gm +9.73 vs
1528.50gm £7.19 or 1536.25gm  +6.65,
respectively). Means of body weight of
chickens fed rations supplemented with
Lactobacillus-based probiotic and not infected
with £ maxima were significantly increased
than that of those of other groups even
negative control group at P<0.05.

At 21-28 days of age (1week PI), the mean
of body gain of chickens fed rations
supplemented with probiotic and infected with
E.maxima was significantly increased than that
of chickens fed standard rations and infected
with E maxima; positive control; at P<0.05
(439.80gm  +5.03 vs 302.20gm 47.24,
respectively). At the end of experiment (35
days-old), the mean of body gain of this group
was also significantly increased than that of
positive control group at P<0.05 (400.50gm
£9.55 vs 23725gm £7.64 , respectively).
Whereas. the mean of body gain of chickens
fed rations supplemented with probiotic alone
and not infected with Emaxima was
significantly increased than that of other
groups but not significantly decreased than
that of those fed rations supplemented with
both of probiotic and clopidol together and
without infection with Emaxima (463.50gm
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+4.96 vs 464.75gm £12.73, respectively). The
data were reported in Table 3.

Table 4 -showed that at 28 days-old, mean
of FCR of chickens fed rations supplemented
with  Lactobacillus-based  probiotic  and
infected with Emaxima were significantly
decreased than that of those fed- standard
rations without supplementation (positive
control) at P<0.05(1.850 +0.021 vs 2.310
+0.123, respectively). Also at the end of
experiment (35 days-old), mean of FCR of
chickens fed rations supplemented with
probiotic and infected with E.maxima was
significantly decreased than that of positive
control chickens (2.225 %0.037 vs 3.148
+0.067, respectively). However, there were no
significant differences among values of means
of FCR of chickens fed rations supplemented
with probiotic alone or probiotic and clopidol
together and infected with E maxima as well as
those fed standard rations without supplement
(negative control) at P<0.05 (2.225 +£0.037 vs
2.220 £0.039 or 2.218 £0.068, respectively).

At 7" day PI, the mean of lesion scores in
mid part of small intestine of chickens infected
with E.maxima and fed rations supplemented .
with probiotic was not significantly increased
than that of those infected and supplemented
with either clopidol alone or both of them
together at P<0.05 (1.40 +£0.25 vs 1.20 +0.20
or 1.00 £0.32, respectively). Mean of lesion
scoring of chickens of positive control group
was significantly increased than that of other
groups (3.80 +£0.20). The, data were
represented in Table 5. :

Haematological and serum biochemical
parameters in chickens were estimated and
shown . in Table 6. Erythrocytes (RBCs),
leucocytes (WBCs) counts and haemoglobin
(Hb%) in chickens fed rations supplemented
with probiotic and infected with E maxima
were significantly increased compared to those
in positive: control, but they were not
significantly changed compared to those in
negative control group.

Serum urea and creatinine in chickens
fed rations supplemented with probiotic and
infected with E.maxima were not significantly
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decreased compared to those in positive
control. However, AST and ALT levels were
significantly decreased than those in positive
control and not significantly changed than that
in negative control group. The levels of total
protein, serum albumin and globulin in
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chickens fed rations supplemented with
probiotic and infected with E.maxima were
significantly increased compared to those of
positive control but significantly decreased
than those of negative control group.

Table 1. Effect of supplemented probiotic and/or clopidol on dally means (n—6) of oocyst
output in fecal matter of chickens infected with 1x10° of E maxima sporulated

0o¢ysts. (no.x10%gm fecal matter)
Groupj
Probiotic Probiotic
Probiotic | Clopidol + Clopidol | Probiotic + +Ve -Ve LSD at
Eimeria + + Clopidol | Control | Control
Day 4 Eimeria | Clopidol + N 8) P<0.05
Pl Eimeria
) Q) ) @ O (6) _
o gay | 0-00° | 0.00° 1.00° | 0.83"¢ | 0.00° | 0.50" | 3.50° | 0.00° | 0.833"
Y1 2000 | £0.00 | 037 | £031 | +0.00 | 022 | £0.57 | £0.00
7" day| 0.00% | 0.00% 17.83> | 17.00°| 0.009 | 9.83¢ |51.50"| 0.00¢ |7.187"
+0.00 | £0.00 | +1.99 | £1.48 | +0.00 | +1.58 | +6.38 | +0.00
g™ da 0.00¢ | 0.00° | 34.33> [27.33%] 0.00¢ | 23.50" |151.00% 0.00° [23.500"
Y 2000  +0.00 | £2.62 | £3.12 | £0.00 | +2.62 |+10.25| =0.00
oM g 0.00¢ | 0.00° | 26.67° |23.67%| 0.00¢ | 22.33% [176.33% 0.00° 22.333"
Y1 1000 | £0.00 | +2.63 | £3.20 | £0.00 | +1.89 |+14.82 | +0.00
1o gyl 000 | 0.00¢ 21.00° | 18.67%| 0.00° | 18.50® [130.33% 0.00° |18:500"
Y 4000 | £0.00 | +327 | +220 | 4000 | £1.89 | £6.10 | +0.00
o . 10.00P 0.00°  10.17° | 9.17° | 0.00° | 9.00® |84.67%| 0.00° .
117 day 10.167
+0.00 | +0.00 | +2.18 | £0.87 | +0.00 | +0.58 | +8.97 | +0.00
0.00¢ | 0.00° | 933 | 950" | 0.00° | 7.67° |74.67*| 0.00° \
12" d
W 1000 | £0.00 | 126 | £126 | £0.00 | £126 | +6.11 | 0.00 | "%®7
o 0.00° | 0.00¢ | 6.00" | 7.83° | 0.00¢ | 6.50" 14533 0.00° .
13" day , 6.500
£0.00 | £0.00 | £1.32 | £0.70 | +0.00 | *1.34 | £5.62 | +0.00
0 0.00" | 0.00° | 500" | 583" | 0.00° | 3.50° |97.33*| 0.00" .
14" day 91.500
+0.00 | £0.00 | +1.07 | £0.60 | +0.00 | *0.76 | £7.47 | +0.00
0 0.00" | 0.00" | 1.33° | [.17° | 0.00" | 0.83° |75.00"| 0.00"
15" day 73.667
+0.00 | £0.00 | +021 | £0.40 | £0.00 | £0.17 | +£5.88 | +0.00
Overall] 0.00¢ | 0.00¢ | 13.267" [12.100°| 0.00¢ | 10.600" [98.967* 0.00° 10.600°
means | +0.00 | £0.00 | £1.503 |+1.238 | +0.00 | +1.218 | +6.862 | +0.00 |

* (*): Significance at P<0.05.

P<0.05.

*Data were analysed by One Way ANOVA eInfection of birds at 21-day-old.

n=60(for Overall means).
*L.SD: Least significance difference among means at P<0.05.
*Means with different alphabetical superscripts in the same row are significantly different at
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Table 2. Effect of supplemented probiotic and/or clopldol on means (n=20) of body weight

(gm) per chicken infected with 1x10° of E.maxima sporulated oocysts.

Group I X Probiotic( { I
Probiotic | Clopidol | Probiotic + +Ve -Ve LSD at
Probiotic| Clopidol + + + Clopidol | Control | Control
! \ Eimeria Eimeria | Clopidol + P <0.05
Eimeria
Age J
(days) ) 2) JT )] 4 ) ) 0] ® |
1day | 4125 | 41.05* 41.35* 41.55" 41.00* 41.45* | 4120 | 41.40* | 0.600
| _old +0.40 +£0 44 +0.46 +0.56 £0.42 £ 0.50 £0.40 | 2045 | (NS)
7days | 175.60" | 144.45° | 171.00* | 144.35" | 171.45% | 17225* | 150.05" | 148.55" | 5.600
old | =185 +1.68 +3.56 +1.78 £2.14 £1.91 £1,75 | +3118
14 days | 352.65" | 310.05" | 350.55" | 310.55" | 352.40" | 355.00* |313.20° . 314.00" | 36.550"
old +5.20 +2.22 +5.36 +2.56 +4.63 +4.33 +3.06 +2 88 ]
21 days | 69035 | 616.60° | 680.20* | 619.75° | 681.30* | 68435" | 625.35" ) 626.95" | 53.250
T old 13.24 +7.09 +4.26 1727 +3.65 +2.47 £520 | £5.87
¢ 324 | #4709 ]
28 days [ 1121.007) 1133755 [ 112020° | 1131.00° | 1215.00" | 1126.50" | 927.50% |1143.25°| 23.250"
old | 16.40 +5.71 +3.89 +7.50 £9.61 £2.99 +8.52 | +2.70
35 days | 1688.00%| 1556.50" | 1520.50° | 1528.50° | 1679.50" | 1536.25° | 1164.75% | 1561.00" | 20.250"
old +3.88 +4.52 £9.73 +7.19 +5.80 +6.65 £3.13 | £2.78
*NS: Non significance at P <0.0S.  « (*):Significance at P <0.05. +n=20

*Means with different alphabetical superscripts in the same row are significantly different at P

<0.05.

*1.SD: Least significance difference among at P<0.05(in the same row).
*Data were analysed by One Way ANOVA. :
sInfection of birds at 21-day-old.
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Table 3. Effect of supplemented probiotic and/or clopidol on means (n=20) of body weight
gain (gm) per chicken infected with 1x10° of E.maxima sporulated oocysts.

| | Probiotic | .
sroup Probiotic | Clopidol |Probiotic| Clopidol | Probiotic + +Ve . -Ve LSD at
+ + + Clopidol | Control | Control
Eimeria | FEimeria | Clopidol + . | P<0.05
Age Eimeria )
(day) ) @ €) () 5 (6) ) ®
|
0 day 0.00 0.00 0.00 0.00 0.00 | -0.00 0.00 0.00 | 0.000
£0.00 | £0.00 | £0.00 | +0.00 £0.00 | £0.00 | £0.00 | +0.00 | (NS)
— ‘ s | —
0-7 days | 134.35" | 103.40° | 129.65% | 102.80° | 130.45"* | 130.80" | 108.85" '107.15"| 6.050"
41,94 | £].58 | 246 @ £1.76 £236 .| £2.11 | +1.81 | +1.78 :
7-14 days | 177.05" |165.60b°| 179.55% | 166.25" | 180.95* | 181.75* | 163.15°|165.45" 11.450"
+5.71 | +4.38 | +4.52 | #3.11 £4.19 | +4.17 | £3.63 | +2.86
14-21days| 337.70* | 306.55°(329.65"| 309.15¢ | 323.90* |324.35*"/312.10%312.95%| 17.350"
+4.55 | £7.91 | +4.51 +7.37 +£6.23 | £6.65 | *4.72 | £4.90
21-28days| 530.65"" 1517.20*"|439.80¢| 511.25° | 533.70" | 442.15° 302.20" |316.30" 19.400"
+6.53 | +7.54 | £5.03 | +8.03 +823 | +6.58 | +£7.24 | £7.14
28-35days| 463.50° | 422.75"400. 50™| 397.50¢ | 464.75* |409.75%| 237.25% |417.75" [ 22.250"
+496 | £6.96 | £9.55 | £7.28 | £12.73 | £6.71 | £7.64 | +3.33
*NS: Non significance at P<0.05. *Sig.(*):Significance at P <0.05. n=20

*Means with different alphabetical superscripts in the same row are significantly different at

P <0.05.

+L.SD: Least Significant difference among means at P <0.05.

*Data were analysed by One Way ANOVA. «Infection of birds at 21-day-old.
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Table 4. Effect of supplemented

chicken infected with 1x10° of E.maxima sporulated oocysts.
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[;robiotic and/or clopidol on means (n=5) of FCR per

Group ' T Probiotic
+
Probiotic| Clopidol [Probiotic|Clopidol [Probiotic Clopidol] +Ve -Ve LSD at
+ + + + Control { Control
Adge . Eimeria | Eimeria |Clopidol| Eimeria P<0.05
(day) ol e TG e | e | 0 ®
7 days 1.256‘”"[ 1.284% 11.25225¢ 1 240% | 1.242%° | 1.288" 11.254 2% 1.230° | 0.042"
- £0.016 | £0.013 | £0.014 | £0.017 | £0.018 | £0.011 | £0.012 | £0.010 ,
B .
14 days | 1.576° | 1.598*® |1:590™ | 1.650® | 1.606™ | 1.602*" | 1.630*" | 1.612"" | 0.060
+0.009 | +0.010 | £0.010 | £0.035  +0.015 | £0.021 | £0.028 | £0.017
|
21 days | 1.918% | 1.940* | 1.962" | 1.944" | 1.960" | 1.950° | 1.928" | 1.940" | 0.042
£0.016 | £0.009 | £0.012 | £0.015 | £0.012 | £0.017 | £0.016 | £0.018 | (NS)
28 days | 1.776°% ) 1.992° 1.850° | 1.998° | 1.760% | 1.835¢ | 2.310" 1.820c‘0.045*
| #0.015 | +0.021 |0.021 | +0.014 i0.030]i0.026 +£0.123 | £0.050 |
35days |[2.186°%) 2.344% 12225°12360° 2.192¢|2.220¢3.148% | 2.218¢ | 0.021"
©0.053 | +0.031-| £0.037 | £0.024 | £0.056 | £0.039 | £0.067 | £0.068
*NS: Non significance at P<0.05. * (*): Significance at P<0.05. ‘n=5

*Means with different alphabetical superscripts in the same row are significantly different at
P<0.05.  <LSD: Least significant difference among means at P<0.05(in the same row).
*Data were analysed by One Way ANOVA. <Infection of birds at 21-day-old.

Table S. Effect of supplemented probiotic and/or clopidol on means (n=5) of Lesion scoring

at (7" day PI) of birds infected with 1x10° of E.maxima sporulated oocysts.

Group |
Probiotic| Clopidol (Probiotic| Clopidol |Probiotic|Probiotic| +Ve -Ve - | LSD at
+ + + + ControliControl]
| Eimeria | Eimeria |Clopidol|Clopidol P<0.05
+

\ ) Eimeria

Day PI \ | ' (1) 2) &) 4) (5) (6) ) (8)

At7" day| 0.00° | 0.00° | 1.40° 1.20° | 0.00° | 1.00° | 3.80" | 0.00°  1.000

PI +0.00 iO.OOJ +0.25 +0.20 +0.00 | +£0.32 | £0.20 | £0.00
* (*):Significance at P<0.05. *n=5 *Infection of birds at 21-day-old.

*Means with different alphabetical superscripts in the same row are significantly different at

P<0.05.

*Data were analysed by One Way ANOV.

*L.SD: Least significant difference among means at P<0.05(in the same row).
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Table 6. Effect of supplemented probiotic and/or clopidol on some haematological and
serum biochemical parameters in chickens infected with E.maxima sporulated
oocysts (n=5).

Group Probiotic
Probiotic| Clopidol | Probioticf, "~ + +Ve -Ve LSD
Probiotic| Clopidol + + + Clopidol at
Eimeria | Eimeria | Clopidol + Control | Control | P<0.05
- | Eimeria
Paramecter (N 2) 3) 4) (5) 6) ) 8)

I

Erythroeytes | 5 350 | 5 ggd | 280P | 228 | 330 | 2.65° | 2.15¢ | 2.90° 0.200"
- (RBCs) 1507086 | +£0.080 | £0.058 | +£0.051 | £0.071 | £0.063 | £0.071 | +£0.055 | "
(cell x10"/ml) - .

Total d b b b b d
Leucocytes | 19.72°119.28422.42% 120.86"|20.68" | 21.30" | 21.18° | 18.25¢ | | ¢
((l\lrvllzg;7) ) 40242 £0.307 | £0.570 | £0.330 { £0.285 | £0.230 | 0,376 aco.341{ :
CCIHIX /m

I

.
HachoBloP | 10.58* | 9.52° | 9.50° | 826 | 1026 | 8.90° | 828° | 946" | (540
(mohy | #0218 | £0:201 | +07188 |£0.191 | £0.181 | £0.212 | 0222 | £0.280 | -

- |

Serum Urea | 8.78" 1 9.80%" 1 992* | 920" | 880" | 9.847" | 11.04? | 10.16%° 1360
(mg/dl) [ £0.242 [ 40.267 | £0.516 | £0.460 | +0.215 | +0.611 | +0.681 | +0.458 | *-

C;?g;;!;g e | 13271 134" | 136" 142% | 136" | 140" | 138" | 128" | 0.020
(-mg}d,;‘ +0.080 | +£0.081 | £0.051 | £0.049 | £0.075 | 0.089 | £0.107 | £0.128 | (NS)

68.98%¢1 48.58¢172.62°%| 77.14% | 51.72¢

AST 48.68 d ¢ 4 520*
2 | +1.688 | £0.376 | £1.303 | £2.052 i0:344‘ '

51
(/1) <0917 | £1.

f=H
H N
—
WO\
Ve

2
2

Lu'»—‘

\C

ALT 39
(n/1) +0.

414340 |51 86" 54.48"| 39.66° | 50.88¢ | 58.20" | 4136 | 4 (oo
11]+0.640 | +1.082 | +1.383 | +0.530 | +0.940 | +1.842 | £6.604 | ~-

S N — |
1

Total Protein | 5.60" | 515" | 440" 14.04> | 520" | 460° | 358 | 543" | o,
(gm/dl) | 20.055 1+0.068 | £0.217 [ +0.179 | £0.110 | +0.230 | +0.240 | £0.103 | "

Serum 302 1 3.01* [ 2547 | 258" | 3,187 | 2.63" | 2.18° | ‘3.18*

Albaniin 1 £0.139 | £0.130 | 0163 | £0.116 | £0.086 | £0.130 | £0.139 | £0.062 | 0-3607

S |

-

oprum 1 248 12,14 | 186 | 146 12,02 | 197%™ | 140° | 2.16™ | [ 1004
obulin i0.159J:t0.144 iO.lOi):t0.075 :t0.213J +0.114 | £0.105 | £0.075 | ©

(gm/dl)

*NS: Non significance at P <0.05.  « (*):Significance at P <0.05. +n=5

*Means with different alphabetical superscripts in the same row are significantly different at
P<0.05. :

«1.SD: Least significance difference among at P<0.05(in the same row).

*Data were analysed by One Way ANOVA.

eInfection of birds at 21-day-old.
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DISCUSSION

The poultry industry is increasingly using
probiotic as a natural method of preventing
infections in chickens, rather than using
antibiotics which lcave residues in meat and
build up resistance in the bacteria. Some
investigations were designed to examine the
effects of feeding a Lactobacillus-based
probiotic on the intestinal immune responses
of broiler chickens over the course of an
E.aceivulina infection and to determine the
potential protection, it might provide to the
birds against the pathogens. The susceptibility
to Eimeria was assessed on the bases of the
number of oocysts obtained from droppings
collected for four days PI (10).

Our study revealed marked lowering of
numbers of oocyst production in chickens fed
rations supplemented with Lactobaczllus based
probiotic and infected with 1x10® sporulated
oocysts of £ maxima in comparison of-that of
positive control. Fecal oocyst output of these
birds was reduced by 86.59%. This may be
due to the effects of Lactobacillus spp. on
lining epithclial cells of small intestine through
many mechanisms by which the probiotics
enhance intestinal health, including
stimulation of immunity, competition for
limited nutrients, inhibition of epithelial and
mucosal adherence, inhibition of epithelial
invasion and production of antimicrobial
substances. These findings are similar to that
previously cited (12). However, Eimeria being
an intracellular parasite, must invade the host
cell in order to replicate. Firstly, it must adhere
to epithelial cell surface. Gut-adapted probiotic
bactcria may complete for adhesion sites and
occupy common receptors on the epithelial

cells, this would retard penetration and
infiltration by  Eimeria  oocysts  and
consequently. their replication and shedding.

Several investigators recorded nearly the same
findings.

These results demonstrate an
" immunoregulatry effect of dietary probiotic on
the local immune system in broiler chickens
(e.g., stimulating and increasing of Intestinal
Epithelial Lymphocytes "“TEL” in lamina
propria of small intestine), this improved
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resistance of oocyst shedding. This findings
are consistent with that previously reported
(9). In this study probiotic significantly
reduced the fecal oocyst load by 86.59%, the
reduction in shedding was as great as recently
described (9), which obtained a 75%
reduction. This finding may be due to small
dose of 1nfect10n where the dose in our study
was 1x10° sporulated oocysts of E.maxima per
bird, and the dose which was used was 1x10°*
sporulated oocysts of E.acervulina per bird
(9). Whlle the double dose of E.acervulina
(2x10* sporulated oocysts per bird) was used
(10), the reduction of shedding of fecal oocysts
was 14%. So the challenge dose must be
regarded in our mind to be studied in the
future investigations.

Economical parameters as body weight,
body gains and feed conversion ratio of
chickens fed rations supplemented with
Lactobacillus-based probiotic either infected
or non infected with E.maxima were improved
when compared to that of positive control.
This may be due to beneficial effect of
Lactobacillus acidophilus colonies in the
intestine of chickens which improves the
bioviability of essential nutrients (29), as well
as due to improvement of the state of intestinal
villi responsible for absorption of nutrients
(30). Also dietary probiotic decreased urease
activity in the small intestinal contents of
young chickens and thus may be beneficial for
improving animal health and growth especially
during early life (31). FCR was improved in
chickens fed rations supplemented with
probiotic and similar to that of negative
control when compared to other groups. Our
findings are nearly agreed with those recorded
by several cited work (32,33) who found that
L.acidophillus inoculation to one day-old

broiler chickens improved weight gains and
FCR.

Probiotic treatment lowered lesion scoring
as nearly as similar to clopidol. This may be
due to its preventing effect of invasion of
infective stages (sporozoites and merozoites)
of E.maxima through occupying the receptors
of epithelial cells in small intestine. that

1
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leading to prevention of its multiplication,
consequently decreasing lesion scoring (9,10).

Our  findings revealed a significant
increase in RBCs count and Hb%o in chickens
received probiotic compared with control
group. Probiotic increased absorption in small
intestine and that compensate the losses of
essential  nutrients  caused by  E.maxima
infection.  Improvement of hematological
parameters resulted from improvement of
absorption  of  essential  nutrients, and
enhancement of vitamin B synthesis and/or its
absorption. ‘The probiotic increased the
bioviability of essential nutrients in small
intestine of chickens through increasing
bacterial population which enhancing vitamin
B synthesis and/or absorption (29,30).

The results of our work, showed an
increase in serum total protein, albumin and
globulin values, as well as, total leucocytic
count in chickens received Lactobacillus-
bascd probiotic. The increase in serum total
protein 1n these results mainly due to the
micrease of globulin values which may indicate
the implo\unem of humeral immunity (34-
36). The improvement of serum total protein,
globulm and WBCs count in our study
indicates the immunostimmulatory effect of
probiotic on chickens. '

In conclusion, Lactobacillus-based
probiotic is a cheap product, can be used as
immunostimulator before and after Eimeria
infection to enhance the immune response of
chickens against coccidiosis to reduce its
harmtul etfect, as well as, its growth promotor
effect. The protection level against E.maxima
infection may depend upon the challenge dose,
the probiotic application still produced an
immune response that had a discernible and
describable effect on coccidial proliferation. In
further investigation more than one challenge
dose will be designed and administered to
define the conditions and limits under which it
might, serve as a sole substitute for traditional
approaches to coccidiosis control.
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