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ABSTRACT

One hundred and twenty (120}, one-doy-old Ross chiclks fmale and female) were
diided into four equal groups, Groups (1-3) were (noculated with 1000 spondated oo-
cysts of E.tenella in the crop using a stomach tube af the age of 21 cdoys. Group (1] was
treated with 3% Ethanol Extracted Fropolis (EEP at a dose of Iml / lier in the drinklng
waler for 5 suceessive doys, Group (2} woes reated with 30% of Sulfaclozin  nafric-
monchydrate [Esbg) at a dose gf Ig / ler in the drinking water for the same period
Group (3) was fecled and not realed (posive conirod), While the group [4) was nei-
ther infected nor treated (nagative control). The body welghds and body weight-galns of
the chickens were eoaluated weekly, The daiy cocyst owlputs per gram of Jeces fdrop-
plngs) were counted, using McMoster technigue for ten successive doys post inoculo-
tion (P) starting from the 59 to the 140 day P The lesion scores of Etenella were
evaluated on the 79 day PI. The ceca of the Infected chickens were collected at the 60,
8N and 10t day P They were fleed n 10% neutral buffered formaling Flue micron
thick paraffin sections were prepared and stained by hemalwalin and eosin, then ex:
amined microzcopically. The developmeniol endogenois siages (schizonts, gameioo-
tes and cocysts) were counted per micrmscople fleld from stained seclions on the end of
the 5% day; of the treatment jar the 1O dagy Pl

The everall mean of cocyst count per gram feces and mean number of developmaes -
fal endogenous stages [schizonts, gametocytes and oocysts) of Etenella in the cecal
mwcosa of Groug (1] Mnfected with E.lenella and freated with Ethanol Extracted Propo-
lis) were significantly decreased when compared with Group (3) {chickens nfected with
E.tenella and not trealed), such a decrease was less signlficant than Group (2] finfect:
ed with E tefella and trepted with  Sulfoctozine natric- monohydrate), The cecal lesion
scores gf Group (1} were significently decreased uwhen compared with Group (3). How-
ever, It was not significantly changed when compared with Group (2). The mean body
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welght-galn in Group (1} at the end of the 6U weelk of age, was significantly Increased
than the birds of Groups (2 and 3). Histopatholgically, the epithelial lining of the crypts
of Lieberkulin showed numerous second-generation schizonts, gametocytes and ma-
ture cocysts on the 8T and 10" days P in Group (3). While Groups (1 and 2) showed
a few second-generation schizonts, gametocytes and immalture oocysts in the epithelial
lining of the crypts of Lieberkuhn of the ceca. Slight necrosis and degencrative changes
were encountered in the cecal eplthelial cells, besides leukocytic nfiltration tn the loami-
na propric.

It could be concluded that the Ethanol Extracted Propolls (EEF) decreased the num-
ber of the oocysts (n the feces (droppings) together with developmental endogenous
stages and cecal lesions which led to Improved galn tn the body welght.

INTRODUCTION

Propolls (bee glue) has a long history of being used as a remedy, dating back to times of an-
clent Greece and Rome. Nowadays, it is atill used for treatment of varlous diseases, and in prod-
ucts lke health foods and blocosmetics because of its versatile blological activities (Burdoclk,
1888). Most Drazlllan propolls are having antibacterial, antimycotic and antiradical ac-
uvides, depending upon its plant source and chemical compesition. This Is due to the
role that propolis plays [n the hives. It is the chemical weapon of bees against pathogenic micro-
organisms and the elements of weather (Trusheva et al, 2008). However, different chemlcal con-
stiuents are responsible for the valuable activities of the different propolis types (Bankova,
2008). Typical propelis has approximately 50 constituents, primarily resins and vegetable bal-
sams (50%), waxes {(30%), esseniial olls {10%) and pollens (5%). Propolls is sUcky at and above
room femperature. At lower temperatures, it become hard and very briitle (Trusheva et al,
2008}. [soviavonoldes are Important antimicroblal components of the red propalis. especially
concerming the activity against Candlda albicans (Trusheva et al, 2008). This is not surprsing.
taking Into consederatlon that petrocarpans are known for lheir antifungal aclivites (Renyaud
et al, 2008).

Recenlly a great attention has been paid to the natural medlcation. Propells 1a a natural com-
posite balsam, produced by honey bees from the gum of varipus plants. The bees combine IL with
the bee wax, pollen and thelr own enzymes. It Is used by bees in thelr hives as antiblotics. Pro-
polis has strong antibacterial activitles (Keskin et al, 2001 and Santos et al, 2002), antifungal
activitles (Ota ct al, 2001) and antiprotozoal activity and lmmune system booster {Velikova et
al, 2000 and Murad et al, 2002). Propolls has anti-inflammatory and hepatoprotective proper-
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ties (Gonzales et al, 1995 and Miyataka et al, 1907). The anticoccldlal activity of propolis on
intestinal and hepatic coccidiosis of rabbits was studied by several authors (Hollands et al,
1884; Hollands et al, 1988-a &-b; Moura et al, 1998 and El-Akabawy ¢t al, 2004). Hollands
et al. (1998-a &-b) found that the coccidiostatic effect of 3% alcoholic propolis solution was su-
perior to that of two sulphonamides In rabbits Infected with E.magna, E.media and E.perforans,
Moura ¢t al, 1908 cvaluated the anliprotozoal activity of hydroalcohelle propolis solution (HPS)
and robenidene on Intestinal Efmeria Infections in rabbits, while El-Akabawy et al (2004) evalu-
ated the effect of the aqueous solution of propolls and toltrazuril on E.stiedae in experimentally
Infected young New Zealand white rabbits.

The preparation of Esby was applied at the 7219 hour from Infection with E.tenella in chick-
ens. It led to the degeneration of most of the second-gencration schizonts and inhibited thelr fur-
ther development (Penev and Lozanov, 1883). The effect of the anticoccidial agents Esbg, Tri-
medin, Cocclstop and Coccibio were used In the control of E. adenoeides infection in turkeys.
The best results were obtained by the use of Esbg and the Bulgarian preparation, trimedin. They
jnhibited the various endogenic developmental stages of the parasite (Kolnarski and Sherkowv,
1887)

Histopathologically, the ceca Infected with E.tenella, showed erosions and desquamation of
the mucosal cells. These Icslons were slight in the neck reglon, more severe In the dilated por-
ton. most severe in the mid region, and moderate In the dislal area (Witlock et al, . :75), Dur-
ing the Infection with E.tenella, carly fenestration was seen In the epithelium followed by its dlis-
ruption. The crypts were easlly seen as the discase progressed and in some cases the epfthellum
became denuded. The Infective organism may Inhibit the replacement of the degenerating ¢plthe-
lum (Bayer et al, 1876). A twofold increase in both the mucosal and muscular thicknesses was
described (Witlock, 1982). The first- and second-generation schizonts of E.tenella showed ex-
lensive cecal degenerative changes that finally resulted In a complete loss of the parasitc stage.
The degeneration was characterized by loss of the internal structure and the appearance of
many Intracytoplasmic vacucles, besides incomplete merogony. The merozoites themselves
showed similar degenerative changes Including the presence of numerous small vacuoles in the
cytoplasm (Maes et al, 1888). Hemorrhage was a major leslon of E.lenella Infectons, associated
with the disrupUon of the cecal mucosa by the developing parasite (Allen, 1987). The intracellu-
lar cycle of E.tenella (n chicken intestinal cells involved the maturation of schizonts within the
epithellal cell lining the crypt lumens of the ceca. After invaslon, these cells detach themselves
from the epithellal layer and migrate Into the underlying connective tissue, where maturation of
the second-gencration schizonts takes placc. However, the detached epithelial cells, that harbor
the parasite and localize In the lamina propria did not undergo apoptosis despite the fact that
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they were parasitzed and located In an Inappropriate microenvironment (del Cacho et al,
2004).

The aim of this work was to evaluate the anticoccidial activity of propolls extract through the
parasitological and histopathological parametres as well as the growth performance and lesion
scoring in chickens infecled with a field strain of E.tenella,

MATERIALS AND METHODS
Birds :

One hundred and twenty (120), one-day-old Ross chicks (male and female) were purchased
from Caltro Poullry Company and leg bangled. The chicks were divided inte four equal groups (30
chicks per each). The birds were allotted In separate units of metal wire-floored battery after ar-
ranging them using the ranking method (Gardiner and Wehr, 1950),

Ration and Water :

Chickens were fed on commercial standard balanced raton from Caifro Poultry Comp. 1L con-
tained erude protein (21%), crude fat (2.7%), crude fibers (2.7%) and metabolizing enecgy not
less than 2050 Kcal /kg ration. The ration and fresh water were offered to the chicks ad-Ubitum.
The ration was sterilized In hot alr oven at 65 C° for 18 hr to destroy the probable aceldental

sporulated oocysts of Eilmeria which may contaminate the rations. The water was beiled then
cooled before offered to the birds.

Oocyst inoculation :

Oocysts of a field strain of E.tenella were collected from the ceca of naturally infected chick-
ens by the single oocyst Isolation technique described by Karim and Tress (1990). The £ tenella
oocysts have been previously recognized and identifled in the Poultry Diseases Dept., Facully of
Vet. Med., Moshtohor, Benha Uniy., since 1999, The paraslte was repeatedly passed in one day
old chicks every three months. Sporulated ooeysts of E.tenclla were preserved in 2.5% potas-
stum dichromate solution. Groups (1-3) were fnoculated directly intracrop {using stomach tube}
with 1000 sporulated oocysts of E.tenella on the 215! day of age. Ten grams of the feces {drop-
pings) were collected dally for ten successive days post inoculation (PI), starting from the 5" to
the 14th day PI. The collected droppings were preserved in potassium dichromate solution (2,5%)
til counted, using the McMasler technique (Georgl and Georgl, 1890),
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Treatments :

The drugs used in this study were Propolis adapted from Minlstry of Agriculture, Agricultural
Research Cenler, Bee rearing Dept., and Sulfaclozin- natric- monohydrate (Esbgy 30%, NOVARTS
Company). Ethanoel Extracted Propolls (EEP) was prepared at a concentration of 3% according to
Blavatti et al (2003). Groups (1-3) were the experimental groups which were orally Infected with
1000 sporulated oocysts of E.tenella. Group (4) was the control, The experumental birds were
treated for five consecutive days starting from the 51 day from Infection. Group (1) was infected
and treated with 3% EEP at a dose of lml /liter in the drinking water for 5 successive days.
Group (2) was Infected and treated with 30% cf Sulfaclezin- natric- monochydrate at a dose of 1g
/lter in the drinking water for the same period. Group (3) was Infected without treatment, While
Group (4) was neither Infected nor treated. The scores of E.tenella leslons were evaluated ac-
cording to Johnson and Reld (1870). The body weighils and body weight-gains were cvaluated
weekly, calculated and tabulaied for discussion.

Histopathological studies :

The ceca of the Infected chickens with E.tenella were collected at the 81, 8 and 10t day
Pl. One cm. of the ceca was removed Immediately after killing the infeeted birds, slit opened lon-
gitudinally and fixed In 10% neutral buffered formalin for 10 days. Five micron thick parafiin
sections were stalned with H&E (Bancroft et al, 1996) and examined microscopically. The de-
velopmental endogenous stages (schizonts, gametocytes and oocysts) were counted per micro-
scopic fleld fram stained sections on the end of the 5" day of the treatment (at the 101 day Pl).

Statlstical analysis :

The data, obtained In present study, were analysed according to Duncan (19556) and Snede-
cor znd Cochran (18689) using the computer soltware program called SPSS (2001, Ver., 11) and
the means were compared using the level of significance at 0.05%.

RESULTS

Table (1) shows the daily mean and overall mean of oocyst count per gram feces of chickens
tnfected with E.tenella and treated with Ethanol Exiracted Propolls (EEP) or Sulfaclozin- natrie-
monohydrate for five consecutive days. The mean oocyst output of Group (1) was insignificantly
increased when compared with Groups (2 and 3) at the 13t and 14!M day Pl at P<0.05. The
overall mean of cocyst count per gram feces of Group (1) was slgnlficantly decreased when com-
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pared with Group {31, On the glher hand, It wua not signillcantly decreased when compared
with Group (2) al Pg0.05.

Table (2} shows the mean number of develapmental endogencus stages (schizonts. gametocy-
les and pocyats) of Ernella in the cecal mucosa of Groups (1 and 2) on the 5 day from Lreat
ment. The mean number of developmental endogenous singes of E.tenclla in the cecal
mucosa of Group (1) was signiflcantly decreased when compared with Group (3], however |t
wis Insignificantly decreased when compared with Group (2) on the 530 day from treatment al
P=0.05.

Table (3) shows the mean leslon-scodng [n the ceca of Groups (1,2 and 3). On the 70
day Pi, the mean leslon-scoring of Group (1) was significanlly decreascd when compared
with Group [(3). However, It was not signiflcantly changed when compared with Group (1) at
P=0.035.

Table (4]} shows the weekly miean of body weight-gains (In grams) for Groups () and 2) after
treatment with EEP and Esby for 5 consccutive days (starting from the 5% day to the 10t
day Pl]. At the age of 4 and 5 weeks [] and 2 week Pl the mean body welght-galn in Group (1)
was slgniicanty increased when compared with Group (). bul was not signiNcanty changed
when compared with Group (2) at P<0.05. Meanwhile at the 6% week of age. lhe mean body
welght- galn 11 Group (1) was slgnificantly Increased when compared with Group (2] at Pg0.05.

Most examined birds (ten) of Group (3] showed severe cecal congestion. muceld hemorrhages
and cecal cord. While, the ceca of Groups (1 and 2) apprared slightly congesled with scanty mu-
cus.

Microscopically, numerous second-generalion schizonis. gametocyies and umatvre oocysls
were gesn in e eplthellal lindng of the croypia of Lleberhuhn of the oéca, besldes pecrosis of the
epithelial cells mnd lzultocytie Indliiraton n the lamina propria in Group (3] at the 65U day P[
fig.1}. There were few number of Uie second-generatlon schizonts, gamelocyles and Immature
oacysls In e eplthelial lining of ervpts of Lieberkuhbn, besides slghl nocrests and degeneratlve
changes In the epithelial cells In the presénce of and leukocytic Inflitration In the lamina propria
In Groups (1 and 2} (Ags 24:3), At the 8Uh and 101 day PL. the epithelial Hning of the cecal erypls
of Lieberkuhn of the ceca in Growp |3 showed numerous different developmental stages of
E.tenella (second-generatlon schizontls, gamelocytes and mature 00cysts), besides necros!is and
eroslons of the mucors topgether with lcukocytic inflitratlon In the lamina propria (flga 4&7).
Groups (1 and 2) showed few diferent developmental stages, slifht necrosis and degeneralive
changes In the epithelial sells, besides leukocyoe Infltration (Ags.5.6,8&9).
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DISCUSSION ;

The overall mean of oocyst output per gram feces for Group (1}, was markedly decreased
when compared with Group (3) (chickens infected with E.tenella withoul Lreziment), whereas It
was nearly simllar to that of Group (2]. This may be due to Lhe Wnhibltory effect of EEP and Esby
on the lnvasive forrus of E.tenella, leading to thelr destruction In the cecal mucosa. This a;'grced
with the findings of Moura et al (1888) who reporied that the hydroalcoholie propolls solution
reduced the fecal oocyst counts of Intestinal Eimeria specles in New Zealand whlle rabbits stml-
larly to robenldine. The reduction percentage of the oocyst output from G.oup (1) was nearly
similar to that of Group (2). Such reductions were 86.20% and 85.35%, respectively. The ob-
tained results were excellent when compared with Group (3). Similar results were reported by
Hollands et a! (1998-a) and Hollands et al {1988-b) who found that the coccidlostatic effect of
3% alecohollc propolis solution was superior to that of two sulphonamides (2% sulphamethazine,
and 0.1% sulphaginoxalline) In rabblts infected with E.magna, E.media and E.perorans. Our re-
sults were similar to the findings of El-Akabawy et al (2004) who reporied a great reduction In
the feca) oocyst oulputs as well as the clinlcal sings, gross and microscopic lesions in the rabbhlts
infected with E.stledae and treated with aqueous solution of propolis and toltrazuril.

The mean number of the developmental endogenous stages (schizonts, gametocytes and oo
cysts} or E.tenc;ll»a. In the cecal mucosa of chickens (nfected with E.tenella and treated with Eth-
anol Extracted Propolis (Group 1) and Sulfaclozin- natric- monohydrate (Group 2} on the 5P day
post treatment were nearly similar. This showed Lhét the anteocceidial efficacy of EEP and Esb,
were almost similar. Meanwhlle, the mean number of each was highly decreased when compared
io that of chickens irnfected with E.(enella and not treated (Group 3). They apparenty (nhibited
the second-generation schizonts and merozoltes of E.tenella. This agrees with the (indings of ¥ =-
nev and Lozanov (1883) and Kolnarskl and 8herkov (1987) who found that the Esbs (nhibit-
ed varlous endogenic de{fechpmenta.l stages after lnfection with E.tenella in chickens and E. ade-
nocldes In turkeys, respcuvely.

The mean cecal leslon-scoring on the 711 day P1. in Groups (1 and 2) was nearly simllarly de-
creased when compared with Group (3). The revealed data were similar to the findings of EI-
Akabawy ot al (2004) who reported that (he aqueous propolis extract caused a great reduction
in the gross and microscopic leslons tn the rabblis Infected with E.stiedae.

The mean gain of the boedy welghl. In grams In Groups (1 and 2) were nearly symiar at the 4%
and 5 week of age, whereas the gain was higher than that of Group (3). Such gain was higher
In Group {l) than Groups (2 and 3) at the end of the 6t week of age. The improvement In the
gain of the body welght of Group (1) could be attributed to the anticoccidial effect besldes the an-
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timicrobial and antfungal effects of the Ethanol Extracled Propolls. so It was the most preferable
material for the treatment of coccldlosis. This agrees with that of El-Akabawy et al (2004) who
reported that the infected rabbits with E.stledae and treated with agueous exiracl of propells
(prophylactlc or therapeutic), showed improved the body gain that due to preventon of the gross
hepatic leslons with few degeneraled ooeyslts in the bile ducts.

Maes et al (1088) found that the first- and second- gencration schizonts of E.lenelia showed
extensive degencrative changes in the cecal mucosa which was characterized by loss of Internal
structure, appearance of many intracyioplasmic vacuoles, and incomplete merogony. Hemor-
rhage was a major pathologlcal manifestation of I.tenclla Infections, associated with disruption
of the cecal mucosa by the developing parasite (Bayer et al, 1876 and Allen, 1997]. In the
present study, Groups (1 and 2] showed few seccnd-generation schizonts, gametocytes and im-
mature oocysts In the epithelial lining of the cecal crypts of Lieberkuhn besides slight necrosis
and degenerative changes In the mucosa with leukocytc Inflltratlon in the lamina propria on the
6" day PI when compared with Group (3). Mcanwhile, Groups (1 and 2) showed few dlfferent de-
velopmental stages (second-generation schizonts, gametocyles and mature oocysts) together with
slight mucosal necrosis. degeneratlve chan,es and leukocytic Infiltration on the 8th and 10th
day Pl when compared with Group (3). This may be du¢ to inhibitory effect of the EEP on the de-
velopmental ecndogenous stages of E.tenella In the cecal epithellal cells, which resembled that of
Group (2), in addition to its antibacterial and antimycotic effects. Our resulls agree with those of
Penev and Lozanov, (1883); Kolnarski and Sherkov (1987); El-Akabawv et al (2004) and del

Cacho et al (2004).

It could be concluded that the Ethanol Extracted Propolls was uelter than the Sulfaclozin-
natric- monohydrate (Esbg) In the treatment of coccldiosts in chickens.
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Table (1): Daily oocyst output per gram feces of chickens infccted with
E.tenelln. (Mean + SE, n=12) (0. x 109)
.y

Group
E. tenella infected chickens Control
treated with | treated with not LSD
Ethanol Sulfaclozia- without infected
Extracted pafric- treatment and not at
Propolis | monohydrate treaied
(EEP) (Eshy) P<0.05
PaysFIl (1) ) 3) 4
5 days 0.92 1.36 3.15° 0.00° 1.3636
+0.23 £0.31 +0.49 +0.00
6 days 6.92° 7.96° 22.92° 0.00° 74545
+0.67 £0.53 +2.13 +0.00
7 days 15.58° 17.18° 59.23° 0.00° 15.5833
+0.96 +1.13 +4.69 +0.00
8 days 24.50° 27.36° 143.08° | 0.00° | 24.5000
+1.42 +1.43 +£10.03 +0.00
9 days 15.25° 14.27° 96.62° 0.00° 14.2727
£1.18 +0.91 +730 | +0.00 )
10 days 8.58° 8.55° 80.00° 0.00° | 714167
+0.98 £0.92 +5.11 +0.00
17 days 4.92° 5.46° 54.31° 0.00° | 48.8531°
I 1 40,50 30.51 +4.61 +0.00
12 days 1.67° 1.73° 40.23° 0.00% | 38.5641
+0.36 £0.39 13.67 +0.00
13 days 0.83° 1.09° 24.62° 0.00° | 23.5245°
+0.17 +0.21 2240 +0.00
14 days 0.58° 0.46° 17.31° 0.00° | 16.7244"
015 +0.16 £1.17 +0.00
Overall mean ]  7.98 8.47 57.82° 0.00°, 79750
+0.74 +0.79 +4.03 +0.00
Reduction % | 86.20% 85.35% OO0% | seewe | ssss
+ (*): Significance at P<0.0S. “r= 12

*LLSD: Least significance difference among means at P<0.05.

*Means with different alphabetical superscripts in the same row are significantly different
a1 P<0.035. 'Dala were analysed by One Way ANOVA.

*NB: cocyst count in feces for 10 consecutive days.
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Table (2): Number of developmental endogenows stapes (achizonts,
gamelocyies and oocysts) In the cecsl mucoss of chickens
infected with E fenelia. (Mean £ 58, n=10)

(1)

Theend of
the 5" day

from
ITeaimeni

= ("}: Bignificance o P<0.05

= L3 Leasy signilicance differcoce among means nl PI0S

(2)

{3)

[ |u.

4

E. femelfa infected ehickens Central |
trested wiihh | treated with mal
Ethaoo! Sullaclozin- whhoui lofecied
Extracted waiTic- “trestment snd not
Propalis | monchydrade freated |
Days pest}  pgpy {Esby)
ireatment

LS
mi

s .05

= hdeans with different alphabeticnl superscripls in the same row are signi ﬁn:.-antl}l

difaremt a1 P 005,

*Dinls were analysed by One Way ANOVA,

« MB; Number af developmental endogenoes flages [ microscopic Held counied, on ihe
end of the 5™ day of irentment.

Table (3): Mean lesion-scoring in the ceca of chickens infected with
E.tenetla, (Mean £ SE, n=10)

E, feneifa infected chickens

Conirsl

irenied wilh
Eibannal
Extrocted
Fropoli
(EEF)

oeyerr] (O

160"

(.27

= {*}: Significance at P=ih 05
sL5D: Leasd significance difference among means af P<0.03.
=hdepns wilh difTerent alphebetical superscrpis in the same row are Sgm fieantly differem

al P00,

Mansoura, Vel Med. J,

tresfed with
Sulfaclorio-
oalTic-
mpnchydrate
{ Bslig)

{2)

wilbouwd
Treptment

(3)

3.60°
£0.16

o= 10

s e weere amnlvied er Oine Way ANOVA,

=Ml Lesign gconng in the cecn on the 7 day PIL

nif
tafected
pod mot
treated

(4)

.00
+0.00

L5D

P< 005

1 6000
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Table (4): Bady weight-gain (in grams) (o chickens lofected with
E.tenella and treated with Eihanol Exiracted Propolis (EEP)
or Solfaclozin- natric- monobhydrate (“sby) (Mean + 5L,

n=30)
Grmlp E renelia infocted chickens Contral
trested with | treated with | net LSD
Eihamol Sulfaclzzin- wilhaul imfes 1ed
Exiracted omiree- fresiment and mad al
Mpuln -ﬂ.l-lh,dﬂtt rrealerd
Age i (EEP) {Eaky) P 005
weeks | 2 3 [
L0L.50° 102.40° 101.13* 102.27
1 %] .46 =99 +|.74 .77 ——
157.93" 15T.20" 156.10% | 156.03° |
2 2 319 +2.91 +2.67 *272 [
26993 30293 | 300.50" | 30217
3 +2 83 £7 75 %7 36 +7 45 s
384.57° | 379.70° @ 217.43° | 516.77°
4 4154 +3.87 #1456 %2 59 1322000
{ 398.83° | 40467 | 306.17° | 440.00°
5 1 24,69 £3.51 +3.94 =421 11.1667
463167 434 31° 23017 | 64233
6 4105 +4 80 23133 748 | 28.8333°
* (¥ SigniBcance al P<005. s=30

« LD Lénsi significance difference among means al P 05,

* Means with different alphabetical superscripts in the sume row are significantly

different s P 0S

=Dt were analysed by One Way ANOVA

* NB: Treatment for 5 consecutive days staning from the 5% day o the 10“ day PL
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Fig. (1) : Group (3). cecum showing numerous
second-gencration schizonts, gametocytes
and Immature oocysts (n the eplthellal lin-
Ing of the cecal crypts of Lleberkuhn and
necrosis of the eplithelial cells with inflam-
malory cell nfiltration in the Jamina pro-
pria. H&E, X 400.

Fig. (2): Group (1), cecum showing few second-
generaton schizonts and gametocytes In
the cpithellal lining of the cecal crypts of
Lleberkuhn, besldes slight necrosls, de-
generative changes In the mucosa and
leukocytlc infiitration In the lamina pro-
pria. H&E, X 400.

Fig. (8): Group (2). cecum showing few second-
gencralon schizonts and gametocytes in
the epithellal lining of the cecal crypts of
Ueberkuhn, besides slight necrosls. de-
generatlve changes In the mucosa and
leukocytic inflitralon jn the lamina pro-
pria. H&E. X 400. Al 6thday Pl

Mansoura, Vet. Med. J. )1, IX, No. 2, 2007
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Fig. (4):

Fig. (8):

Flig. (8):

Group (3), cecum showing numerous
different  developmental stages of
E.tenella (secand-generatfon  schiz-
onts, gametocytes and mature 00-
cysts) besides necrosts and eroslons
of the mucosa together with Inflam-
matory cell Inflitration In the lamina
propria. H&E, X 400.

Group (1), cecum showing few dlffer-
ent developmental stages, slight ne-
crosls. degenerative changes in the
mucosa and Jeukocytic Inflitraton.
H&E, X 400.

Group (2), cecum showing few differ-
ent developmental stages, slight ne-
crosis. degenerative mucosal changes

and leukocytic aggregation.
H&E. X 400.
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Fig. (7] : Group (3. cecum showing numerous

Fig. (8)

Fig. (9)

diffierenit  developmental stages of
E.lenella ([sccond-generation  schiz-
onts. gametocytes and malure oo
cysia)., mecrosis and érosipn of the
mucosa with exensive infiitation of
inflammaiory cells in the amina pro-
pria. H&E. X 400

: Group (1}, cecum showing few differ-
ent developmental stages, slight ne-
crosis, degeperative thanges In the
mutasa and leukocyuc infllration
H&E. X 400.

t Group (2). cecum showing few differ-

enl developmental stages, alighl ne
crosls. degenerative mucosal changes

and leukocylic aggregation.
H&E. X 400. At 10th day M
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