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Abstract

A total of 25 day old Cobb 500 broiler chicks wgnerchased and randomly divided into
five groups (A, B, C, D and E). Group A served asinfected, non-supplemented control.
Group B were infected and non-supplemented whiiekshof group C, D and E were
supplemented oyster mushrodileurotus ostreatus) @ 50, 100 and 150 mg/kg body
weight respectively with feed from 2-28 day of agée chicks of group B, C, D and E
were challenged orally with 1 x 48porulated oocysts @imeria tenella on 10" day. The
anticoccidial efficacy of oyster mushroom was eat#d based on oocysts counts per gram
(OPG) of feces, weight gain, morbidity and monalitnecropsy findings and
histopathology. Concerning the mean OPG count, heeight gain §<0.01), morbidity
and mortality the highest performang@.01) was detected in group D and E on day 28
among the supplemented groups whereas group B shidowest performance. Group D
and E showed the best resuftgegards of body weight, OPG counts, morbiditpriality
and post mortem findings as compared to healthytrabrigroup A). So it could be
concluded that supplementation of 100-150 mg oysteshroom/kg body weight reduces
the development of cecal coccidiosis in chicken.
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1. Introduction

Cecal coccidiosis is a common and fatal diseasgoirtry caused byEimeria tenella.
Though anticoccidial drugs will remain importantr fa long time but resistance
development could limit their use [1]. Moreoverg thrice of synthetic anticoccidials is
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too much high and efficacy is not so satisfact@uw, it is high time for the researchers to
find out the effective immunomodulatory anticoceidagent against coccidiosis that
could be used to prevent coccidiosis.

In Asia and some tropical countries of Africa, ediand medicinal mushrooms such
as Pleurotus ostreatus and Ganoderma lucidum are used as food supplements and
medicines to improve various parameters of humaaittheand immune functions in
certain disease conditions [2, 3]. Many literatuaes available on the beneficial effects of
mushrooms; particularly on the oyster mushrod®teurotus ostreatus), which is very
common in Bangladeah. Mushrooms, like probioties matural ingredients that contain
bioactive chemical substances, polysaccharidegeipsy crude fibers, unsaturated fat,
minerals, vitamins, essential amino acids and acganids that can be used as good
sources of food supplements and medicines to pmimedlth and production [4, 5]. They
stabilize microflora in the gastrointestinal traemtd prevents colonization of host cells by
pathogens and also stimulates non-specific hostuinenresponse or phagocytosis by
macrophages [6]. There has been a recent upsuigéetdst in mushrooms not only as a
health food which is rich in protein [7] but alss a source of biologically active
compounds of medicinal value which include completasy medicine/dietary
supplements for anticancer [8], antioxidant [9ftimicrobial [10], antiviral [11, 12], anti-
inflammatory [13, 14], antiallergic [15], hepatopeotive [16], immunopotentiating [17]
and hypocholesterolemic [18, 19] agents. Mushroal$s contain a spectrum of nutrients
at varied levels, such as B vitamins, vitamin Ddaminerals (potassium, copper,
magnesium, selenium, and zinc) [20]. Already it basn reported that ethanolic mycelial
extracts fromLentinus edodes possess antiprotozoal activity [21] and aqueousaeikbf a
wild mushroomGanoderma lucidum has anticoccidial effect again&imeria tenella
giving positive impact on weight, fecal oocyst couand packed cell volum4].
However, the mechanisms of the various health ltsnef mushrooms to poultry still
require intensive investigation, especially givee emergence of new evidence of their
health benefits like anticoccidial role. From thusint of view the present study was
conducted to evaluate the role of oyster mushroapplementation at different doses
against cecal coccidiosis in Cobb 500 broiler.

2. Materialsand Methods
2.1. Experimental protocol and diets

To conduct the experiment, a number of 25 day dél€Cabb 500 broiler chicks were
collected from local market and equally dividedoifive groups (group A, B, C, D and
E), each of which containing 5 chicks.

Chicks of group A were maintained as noninfectedh-supplemented control. Chicks
of group B were infected and non-supplemented vesehicks of group C, D and E
served as supplemented groups. Dried oyster mushr@beurotus ostreatus) was
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collected from Horticulture Center, BAU First Gadymensingh. The Dried mushroom
was grinded to turn it into powder form. From day®to day 28 of age, chicks of group
C, D and E were supplemented with oyster mushroomdpr at a dose rate of 50, 100
and 150 mg/kg body weight respectively with feedd weight of chickens was

recorded on weekly basis. Oocyst per gram (OPGJeoés was counted following

McMaster technique on day 28 of age of the chickBast-mortem examinations of the
broilers were performed at the end of experimealy (88). Ceca, intestine, liver and
spleen were examination. The gross post-mortemirfgsl of these organs were
recorded.

2.2. Histology

The ceca was excised from each bird, immersedilledtphosphate-buffered saline and
blotted dry. A 4 mm section of the ceca was plat#d a histological cassette. The
cassette containing the cecal section of eachwiasl individually immersed in a 10%
(v/v) buffered formalin phosphate solution for figi and subsequent staining. The
formalin-fixed, paraffin-embedded tissue samplesewdtrasectioned (4—om thickness),
stained with hematoxylin and eosin and examineduadight microscope (Olympus).

2.3. Statistical analysis

All data were expressed as mean + SE, group melaes/af weight gain and oocysts
output of the chicks were compared by 't' test with+ N2-2 degrees of freedom.
Statistical significance was setmk 0.05. Statistical analysis was performed usiR$S
software version 17 (SPSS Inc., Chicago, IL, USA).

3. Results
3.1. Body weight records

The impact of oral administration of dietary sugopentation of oyster mushroom on
body weight of different groups of chickens follavéy administration of sporulated
coccidial oocysts are represented in the Tablehg. Mean initial weight of chicks for all
groups was almost similar which was recorded on Hayhe highest body weight was
recorded on day 28 in group A (control healthy). dkig the supplemented groups the
highest significantg<0.01) body weight gain was recorded in group Elomeeks of age
following supplementation (150 mg/kg) and admimistm of coccidial oocysts. Chickens
of group D (100 mg/kg) gained the next highgstQ.01) body weight on the same day.
The challenged control group (group B) had thetledaimum body weightg<0.01) on

4 weeks of age.
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Table 1. Body weight gain of chicken after mushraaupplementation (day 2 to day 28)
and oocysts challenge (on day 10).

Groups Body weight records (g)
Day 1 1st 2nd 3rd 4th
week week week week
Group A (control 37.36 154.71 434.99 723.35 1053.37
noninfected) +0.51  +1.89%  +1.82% +1.81N  £2.18%
Group B 37.91 153.17 420.66 590.28 650.10

(control infected)  +0.47  +2.49% +1.17* +1.47* +1.76%
Group C (50 mg 38.07 161.38 441.68 627.09 948.02

mushroom/kg) +0.40  +0.91* +1.32* +1.51% +1.12%
Group D (100 mg  37.97  167.37 460.46 720.23 1017.76
mushroom/kg) +0.61  +1.35% +1.30% +1.77% +2 50%*
Group E (150 mg  38.43  165.22 460.22 718.51 1018.32
mushroom/kg) +0.68  +1.06* +1.37% +2.03' +1.36%*

Values represent the mean + standard error (Stedfody weight of chickens of different
groups ( = 5); **=Significant at 1% levelp<0.01);*=Significant at 5% levelp<0.05); NS
=Non significant.

3.2. Oocyst per gram (OPG) counts

The OPG counts of different groups of chickens rm@gresented in the Table 2. The
highest oocysts counts per gram (OPG) of feces nerasrded in group B as it was
untreated control group. The lowest OPG was recbiayroup D, whichsupplemented
with 100 mg oyster mushroom/kg body weight. The Q®Gnt of group E (supplemented
with 150 mg oyster mushroom/kg body weight) theoseclowest value. Remaining
group C supplemented with 50 mg oyster mushroorndidy weight recorded the highest
OPG value (5.94+0.67) among the supplemented groups

Table 2. OPG count (thousand) on day 28 (post-iitier

Groups OPG count (thousand)
on day 28

Group A (control noninfected) 0

Group B (control infected) 58.05+2.46

Group C (50 mg mushroom/kg) 5.94+0.67

Group D (100 mg mushroom/kg) 0.03+0.00

Group E (150 mg mushroom/kg) 0.04+0.00

The above values represent the mean + standard(8fdp of OPG of
chickens of different groups € 5).
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3.3. Morbidity and mortality records

By the end of the experiment (day 28), a total @btoiler chicks were affected with ill-
health and 4 chicks died as a result of infectidth wecal coccidiosis. All chicks of
challenged control group (group B) were affectethwecal coccidiosis, and among them
3 chicks were died indicating 100% morbidity and6@ortality. In group C, 3 chicks
were affected out of which only one died indicatB@ morbidity and 20% mortality.
One chick each from group D and E (20% morbiditypwed signs of cecal coccidiosis
but none of the birds died (no mortality). No bivds affected from the group A (healthy
control).

3.4. Gross postmortem findings

Group Aappeared healthy through-out the study and lesiene not observed in any part
of gastrointestinal tract as well as other vitajars. The ceca of group Bas slightly
pale, and the wall showed patchy hemorrhage (BigAll other vital organs appeared
normal but the liver was slightly pale. In grouph@re was also blood tinged contents in
the ceca and hemorrhages found on cecal wall (igut the severity wdsss than that
of group B. All other organs were apparently unitéel and normal. No significant
change was observed in ceca and all other partes$tine of group D and &s well as
other organs including liver, lung, kidney, splebuatsa, and thymus.

Fig. 1. Distended ceca filled with blood tinged s with patchy hemorrhage of a dead bird of
group B on day 24. Ceca of group C on day 28 veéth Iblood tinged contents.
3.5. Histopathological studies

Histopathological analysis of ceca through H&E ataining showed marked differences
between the groups studied. In group A (controlimiected) the ceca showed almost
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normal structure (Fig. 2).The microscopic lesiofighe chicks of group B consisted of
slight thickening of the villi due to infiltratiowf mononuclear cells and eosinophils in
lamina propria (Fig. 2) of the ceca. In group Créhevere erosion and desquamation of
crypt epithelia, infiltration of reactive cells irthe lamina propria (Fig. 2).
Merozoites/schizonts were also found in the cryfptiti. The ceca of group D showed
infiltration of inflammatory cells (Fig. 2) indicag diffuse acute cecitis. In group E the
ceca showed almost normal structure as in group Which the histopathology of ceca
did not reveal any significant lesion related t@aidiosis but little infiltration of reactive
cells in the lamina propria (Fig. 2).

Fig. 2. Micrographs of cecal section of the chickel&E stain). Photographs were taken under
microscope (Olympus) at X 33 magnification. Grough&althy control) showing normal structure.
Group B (infected control) showing desquamationcetal epithelia, merozoites/schizont in the
cecal crypt and infiltration of reactive cells retmucosa and submucosa (astaric mark).



M. Z. Hossain et al. J. Sci. Res. 5 (1), 185-193 (2013) 191

Group C showing erosion and desquamation of crgjthelia, infiltration of reactive
cells in the lamina propria of cecal section. Meites/schizonts were also found in the
crypt of villi (astaric mark). Group D showing detuinfiltration of inflammatory cells
indicating diffuse acute caecitis and group E singmittle infiltration of reactive cells in
the lamina propria.

4. Discussion

We have investigated the anticoccidial efficacyg$ter mushroom in relation to OPG of
feces, weight gain, morbidity and mortality, ne@pindings and histopathology. After
completing the trials successfully, the group D aBd among the groups of
supplementation provided the best result on thasbak body weight, OPG counts,
postmortem examination which was very close to téeords of group A (control
noninfected). Our study suggests that oyster mashr@owder supplementation can
prevent low growth rate of broilers due to cocdidiacyst ingestion in chickens. These
findings have close agreement with the reportsmaftteer author [4] who studied oral
treatment ofEimeria tenella-infected broilers using aqueous extract of wildshmoom
(Ganoderma sp) and found considerable weight variations. Simiéport was found in a
study on anti-inflammatory activity of edible oystmushroom [22]. They reported that
oyster mushroomR|eurotus ostreatus) has significant anti-inflammatory effect which is
mediated through the inhibition of NB and AP-1 signaling. Already it has been
reported that ethanolic mycelial extracts frdrantinus edodes possess antiprotozoal
activity [21]. The lowest OPG was recorded in 109 ayster mushroom/kg body weight
supplemented group indicating the highest propltigladficacy among all of the groups.
In conformity to the present findings, a report viasnd in a study of oral treatment of
Eimeria tenella-infected broilers using aqueous extract of wildshimoom (Ganoderma
sp.) [4] and found similar OPG values. It has bfeemd that the antiallergic potentials of
some Japanese edible mushrooms [15] and foundethanholic extracts of the edible
Japanese basidiomycetels marmoreus, F. velutipes, Pholiota nameko and Pleurotus
eryngii show significant antiallergic effects in mice (aréone-induced type IV allergy)
also after oral application. No remarkable inforimathas been found regarding morbidity
and mortality following mushroom supplementationl aacyst challenging in chickens. It
has also been stated that mushroom represent @mitedl source of polysaccharides
which induce antitumor and immunostimulating prajesr[23]. The immunobiology of
mushroom was studied by other authors [24] who nepothat mushrooms have
beneficial effects on immune function with subseguenplications for inhibition of
tumor growth.

Microscopic lesion related with cecal coccidiosiaswnot seen in noninfected control
group. In infected control group the cecal glandishe crypt region contain mucous
exudates in the lumen. Merozoites/schizonts wewmadoin contact with villi and crypt
epithelium. Inflammation preceded further additiohamorrhage in the lamina propria
and submucosa. Desquamation of crypt epitheliafaasd. The histopathological studies
have the agreements with the researchers [25] widiesl oral treatment dEimeria
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tenella-infected broilers using aqueous extract of wildshmoom Ganoderma sp.) and
found mild lymphocytic infiltration in the liver ofhe broilers. They also concluded that
the mushroom has no deleterious or adverse effiectise organs of treated birds.

5. Conclusion

From the present research it could be concludet 168-150 mg oyster mushroom
powder supplementation/kg body weight would belibst prophylactic solution against
cecal coccidiosis than other doses. This study slggests that oyster mushroom powder
supplementation can prevent low growth rate oflersidue to coccidial oocyst ingestion
in chickens. There is not any significant adverffece in chicken due to this type of
supplementation as no remarkable lesion was redardiver, spleen, bursa and thymus.
However, in this study only one specieskieria (E. tenella) oocysts was used. So,
further study is needed to determine the prophigatficacy of oyster mushroom against
other species dtimeria and these researches would provide a clear idebeoafficacy

of oyster mushroom against chicken coccidiosis.
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