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Abstract 

This work was carried out to study the pathological changes associated with Eimeria tenella (E. 

tenella) infection in balady chicks after egg treatment (spraying) using normal intestinal microflora 

preparation (NIMP) during hatching time. Results showed that NIMP could protect E. tenella-

infected chicks against mortalities and severe form of disease. The infected not treated chicks 

showed severe clinical signs (bloody diarrhea with mortalities). The pathological lesions were mas-

sive caecal hemorrhage with thickened wall with lesion score of +3. Caeca of the birds showed de-

nuded mucosa and submucosa with fragments containing developmental stages of Eimeria, extrava-

sated erythrocytes and fibrinus shreds from necrotic mucosa. Proliferation of the epithelial lining 

with submucosal extensive hemorrhages. Caecal core consists of extensive necrosis, erythrocytes, 

different stages of Eimeria and sheet of sloughed mucosa. NIMP treated infected chicks showed 

milder clinical signs (Brownish diarrhea without any mortalities) they showed slight caecal hemorrhages 

with mean lesion score of +2.1. Milder findings in caeca in form of desquamated epithelial cells 

mixed with few erythrocytes, oocysts, schizonts, macro and microgamets. Lamina propria infiltrated 

with lymphocytes, heterophils, with hyperplasia of intestinal glands. The shedded oocyst numbers 

were reduced in E. tenella - infected treated birds. From results, spraying the hatched eggs with 

NIMP could protect and provide a defensive mean against E.tenella infection.  
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Introduction 

Coccidiosis is a common disease problem of 

poultry, worldwide. It is caused by protozoa of 

genus Eimeria that is highly host and tissue 

specific. It multiplies in intestinal tract and its 

developmental stages damage the intestinal 

mucosa, resulting in interruption of feed diges-

tion processes, nutrient absorption, dehydration 

and blood loss. Caeacal coccidiosis (E. tenella 

infection) affects mainly young chickens caus-

ing severe caecal hemorrhage with high mor-

talities (McDougald and Reid 1979, Bafundo 

and Donovan 1988 and Alam 1989). Increas-

ing regulating bans on the use of anticoccidial 

drugs coupled with high cost of developing 

vaccines and searching for new drugs to over-

come resistance prompted the researchers to 

develop a novel approach and alternative con-

trol strategy (Schneitz, 2005; Hessen, 2006 

and Dalloul and Lillehoj, 2006).  

Normal intestinal microbial eco-balance does 

provide young chicks with the tools of the first 

line of defence against entero-pathogens 

(Dalloul and Lillehoj 2005). The phenomenon 

by which the normal intestinal microflora pro-

tect the host against invading pathogens is 

called competitive exclusion (CE) (Pivnick 

and Nurmi, 1982). Many researchers could 

prove the protective role of NIMP against bac-

teria entero-pathogens (Schneitz, 2005 and 

Hessen, 2006), but still little known about its 

protection role against intestinal protozoal in-

fection.  

So the present work was planned to study, 

1- The pathological changes of E. tenella 

infection in balady chickens. 

2- Evaluation of protection ability of NIMP 

(spraying on hatching eggs) against E. ten-

ella infection in hatched chicks.  
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Material and Methods 

A - Donor chickens for normal intestinal 

microflora  

Twenty , apparently healthy balady chicks of 

one day old were obtained from a private 

hatchery, reared under hygienic conditions up 

to five months of age, fed ad-libitum ration 

free from antibiotics and vaccinated as routine-

ly applied against MD, AI, ND, IBD and Pox 

diseases. These birds were periodically tested 

for Salmonella according to the method de-

scribed by Hollister, et al., (1999) and consid-

ered as donor for normal intestinal microflora 

preparation (NIMP). Caecal contents of the 

donor chicks were subjected to qualitative and 

quantitative bacteriological examination. 

NIMP were prepared according to Snoeyenbos 

et al., (1978). 

B – Embryonated eggs and hatched chicks 

Two hundred and forty embryonated chicken 

eggs of balady breed at the 20th day of incuba-

tion were kept in controlled sector in a private 

hatchery (A and B) each of 120 eggs. Only 

eggs of sector (A) were sprayed with NIMP at 

dose of 0.5ml /egg and continued in incubation 

till hatching, (stimulation for natural intestinal 

microflora transmission to the progeny). Sixty 

of the hatched chicks were divided into two 

equal groups (1 and 3) each of 30 birds. While 

eggs of sector (B) were kept without treatment 

and sixty hatched chicks were divided into two 

equal groups (2 and 4) each of 30 chicks. Birds 

of groups (1 and 2) were inoculated with E. 

tenella sporulated oocyst while chicks of group 

(4) kept non-treated non inoculated as illustrat-

ed in table (1).  

C - Challenge E. tenella sporulated oocyst  

 Sporulated oocysts of E. tenella were kindly 

supplied by Dr. Hyun Lillehoj, Animal parasit-

ic diseases laboratory, Agriculture Research 

Service, Beltsville, USA. The sporulated oo-

cysts were counted by using McMaster tech-

nique, (Permin and Hansen, 1998) to be used 

for experimental infection at dose of 1×104 

sporulated oocyst/bird via the crop (Miyamoto 

et al., 2002). 

Table (1). Illustrate the experimental design 

Group 
No. 

No of birds Treatment 

Infection 

E. tenella 

Age Route Dose 

Group 1 30 NIMP* 14th day Oral 1×104 

Group 2 30 - 14th day Oral 1×104 

Group 3 30 NIMP* - - - 

Group 4 30 - - - - 

All birds were reared in separate, fed on bal-

anced ration free from anticoccidial drugs they 

were vaccinated against ND, AI and IBD as 

routinely adapted along the experimental peri-

od (6 weeks). 

D - Criteria for evaluation 

 Clinical signs and mortality rate. 

 Postmortem and scoring of caecal lesions. 

 Histopathological changes 

 Performance parameters (feed intake, weight 

gain and FCR) 

 Counting the shedded E. tenella oocysts. 

E - Samples collection  

Caecal samples were collected and examined 

daily by counting the shedded oocyst using 

MacMaster technique according to Johnson 

and Reid (1970). Ten birds were sacrificed a 

week post infection (PI) for caecal lesion scor-

ing. Four stages of scores (+1 to +4) were con-

sidered according to the criteria of Johnson 

and Reid (1970). Samples of caecum were 

collected in 10% formalin, prepared and 

* NIMP were sprayed over embryonated eggs at dose of (0.5ml of NIMP/ embryonated chicken egg), which 

contains (4×106, 2×107, 1×108, 5×104 and 7×103 CFU/gm) Lactobacillus, total aerobic, total anaerobic, 

coliform and Enterococci count respectively (Barnes et al., 1972 and Barnes et al., 1980).  
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stained by H&E for histopatholgical examina-

tions. Caecal content were prepared and pH 

was measured as described by Hinton et al., 

(1990). 

 

Results 

Normal intestinal microflora preparation could 

protect infected birds against mortalities and 

severe form of the disease through the follow-

ing parameters  

Clinical signs  

Birds of NIMP treated which followed by E. 

tenella infection (group 1) showed general 

signs of illness (decreased the appetite, depres-

sion, some birds showed bloody tinged drop-

ping, others showed bright brownish colored 

diarrhea without any mortalities). E. tenella 

infected non treated group (2) (control + ve) 

showed anorexia, sleepiness, ruffled feathers, 

huddling together, most of the chicks showed 

severe bloody diarrhea starting at the 5th till 7th 

day P.I. with 9.09% mortality rate along the 

experimental period.  

PM and Scoring of caecal lesions  

Most of chicks of (group 1) showed petechiae 

on serosal surface of caecum with mild thick-

ening of its wall, its contents were slightly 

tinged with blood at 7th day P.I. in (5/10). Two 

chicks showed a few scattered petechiae on 

caecum without wall thickening and its con-

tents were tinged with slight blood. Some birds 

(3/10) showed caecal bleeding and bloody cae-

cal core with mean lesion score of (+2.1) 

(Figures 1, 2). 

Chicks of group (2) showed severe bleeding, 

thickened caecal wall, caecum is distended 

with blood (Sausage like appearance), at the 7th 

day P.I. with mean lesion score of (+3). Fig-

ures (3, 4). At the 14th day P.I., a contracted 

and shortened caecum with hard and shrunken 

caecal core noticed in some dead birds. Severe-

ly congested caecal mucosa and thickening of 

caecal wall with caecal core (Fig. 5). 

On the other hand, chicks of group (1) at 14th 

day P.I. showed absence of caecal core and 

petichea, mild to moderate reduction in the size 

(Fig. 6) if compared to the control group (4) 

(Fig. 7). The mentioned scores were summa-

rized in table (2). 

Histopathological findings  

Caeca of treated infected chicks group (1) at 7th 

day P.I. showed desquamated epithelial cells 

mixed with few erythrocytes and oocysts, the 

intestinal glands and epithelium contain vari-

ous developmental stages (schizonts, macro-

gamets and microgamets). Lamina propria and 

interglandular tissue infiltrated with lympho-

cytes, heterophils, with hyperplasia of intesti-

nal glands. (Figures 8 and 9). 

Caeca of infected not treated chicks group (2) 

at 7th day P.I. showed caecal core consist of 

extensive necrosis, erythrocytes, different stag-

es of Eimeria and sheet of sloughed mucosa. 

Denuded mucosa and submucosa with mucosal 

and submucosal fragments containing different 

developmental stages of Eimeria inside the in-

testinal lumen, sheets of desquamated epitheli-

al, extravasated erythrocytes and fibrinus 

shreds from necrotic mucosa. In addition to the 

intestinal glands showed proliferation of the 

epithelial lining with extensive hemorrhage in 

submucosa. Muscular coat show partial hya-

linization and odema with numerous round 

cells infiltration (Figures 10, 11 and 12). While 

caeca of chicks at 14th day P.I showed massive 

number of asexual developmental stages of 

Emieria in intestinal glands and lumen (Figure 

13). 

Performance parameters  

Birds of group (1) showed no significant dif-

ference in performance parameters if compared 

to those of group (2) control +ve. While birds 

of group (3 and 4) showed a significant higher 

performance parameters than those of group 

(2). (Table 3).  

Ph value of caecal contents  

Birds of group (1) showed mild decrease in Ph 

values if compared to those of group (2) con-

trol +ve. (Table 4).  

Counting of the shedded oocysts  

Birds of group (1) showed decrease in the av-

erage number of the shedded oocysts 

(1.82 ×105 ) if compared to birds of group (2) 

(2.02 ×105 ) control +ve. (Table 5).  
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Table (2). Lesion scores of E. tenella infected groups 

Group 
number 

Number of birds showed lesion score 

Mean lesion 

scores 
Grade 1 

Very mild changes 

Grade 2 
Mild changes 

Grade 3 
Moderate chang-

es 

Grade 4 
Severe changes 

Group 1 2 5 3 - 2.1 

Group 2 - 2 6 2 3 

Group 3 - - - - - 

Group 4 - - - - - 

Table (3). Performance parameters of NIMP treated groups infected with E. tenella 

Group 
number 

Perfor-

mance 
parameters 

Age / week Total 

over 6 

weeks 
1st 2nd 3rd 4th 5th 6th 

Group 1 

B.Wt /g 
52.72± 

0.42a 

103.4± 

0.22a 

133.8± 

0.14b 

173.7±0.0

8b 

216.7±0.0

8d 

254± 

0.08d 

254±0.08

d 

FI/g 43.1 120.1 105.7 146.4 177.1 179 771.4 

FCR 2.18 2.37 3.48 3.67 4.12 4.79 3.48 

Group 2 

B.Wt /g 
51.5± 

0.45a 

98.4± 

0.71a 

122± 

0.16b 

157.1± 

0.10b 

198.2± 

0.18d 

226± 

0.30d 

226±0.30

d 

FI/g 42.07 112.56 96 135.3 148 152 685.93 

FCR 2.28 2.40 4.06 3.85 3.60 5.46 3.52 

Group 3 

B.Wt /g 
53.5 ± 

0.90a 

103 ±  

2.33 a 

177.6± 

8.31a 

255.9± 

0.48a 

321.7± 

0.34a 

383 ± 

0.44a 

383 ± 

0.44a 

FI/g 43.05 116.8 193.9 240 249 254.6 1097.35 

FCR 2.10 2.36 2.60 3.06 3.78 4.15 3.13 

Group 4 

B.Wt /g 
51.9 ± 

1.45a 

97.2 ± 

2.88a 

160.9± 

2.78a 

230.9± 

0.74bc 

283.4± 

0.36bc 

335 ± 

0.27bc 

335 ± 

0.27bc 

FI/g 42.52 108.4 170 223.3 202.4 221.6 968.22 

FCR 2.25 2.39 2.67 3.19 3.85 4.29 3.20 

 Means within the same column carrying different superscripts are significant at (P ≤ 0.05).  

Table (4). Changes on the caecal Ph value of NIMP treated groups and infected with E. tenella 

Group 
Number 

Age / days 

1st 7th 14th 21st 28th 42nd 

Group 1 6.33 ± 0.07 a 6.42 ± 0.30a 6.87 ± 0.11a 6.57 ± 0.18a 6.61 ± 0.7 a 6.53 ± 0.09 a 

Group 2 6.52 ± 0.08 a 6.29 ± 0.24a 6.78 ± 0.13a 6.58 ± 0.08a 6.78 ± 0.27 a 6.88 ± 0.07 a 

Group 3 6.33 ± 0.07 a 6.46 ± 0.30a 6.87 ± 0.11a 6.60 ± 0.24a 6.48 ± 0.19 a 6.51 ± 0.10 a 

Group 4 6.52 ± 0.08 a 6.58 ± 0.24a 6.78 ± 0.13a 6.70 ± 0.20a 6.98 ± 0.03 a 6.72 ± 0.09 a 

Table (5). Average count of the shedded E. tenella oocysts of NIMP treated groups 

Group 
number 

Count of the shedded oocysts /gm faeces 
(Days post challenge ) 

Average 
× 

105 5th 6th 7th 8th 9th 10th 

Group 1 0.63 × 105 1.70× 105 2.07 × 105 2.27 × 105 2.15 × 105 2.13 × 105 1.82±0.12 b 

Group 2 0.81 × 105 1.84 ×  105 2.27 × 105 2.48 × 105 2.37 × 105 2.35 × 105 2.02 ±0.07 a 

Group 3 - - - - - - - 

Group 4 - - - - - - - 
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Fig. (1). Unopened caecum at 7th day P.I. group (1) showing slight petechiae on serosal surface. 

Fig. (2). Caecum at 7th day P.I. group (1) content tinged with slight blood, were scored (+1). 

Fig. (3). Unopened caecum at 7th day P.I. group (2) showing distention with blood (Sausage like appearance). 

Fig. (4). Caecum at 7th day P.I. group (2) showing massive bleeding. 

Fig. (5). Caecum at 14th day P.I. group (2) showing severely congested mucosa and thickened caecal wall, were scored 

(+ 4). 

Fig. (6). Caecum at 14th days P.I. group (1) showing no petichae on serosal surface with mild reduction in the size. 

Fig. (7). Normal caecum at 14th days P.I. group (4). 
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Fig. (8). Caecum at 7th day P.I group (1) showing desquamated epithelium, various developmental stages of Eimeria, 

hyperplasia of intestinal glands and mild damage to submucosa (H&E X300). 

Fig. (9). Caecum at 7th day P.I group (1) showing denuded mucosa and submucosa with various developmental stages of 

Eimeria (H&E X200). 

Fig. (10). Caecal core at 7th day P.I. group (2) showing extensive necrosis, different stages of Eimeria and sheet of 

sloughed mucosa (H&E X1200). 

Fig. (11). Caecum, 7th day P.I. group (2) showing gland necrosis with developmental stages of Eimeria mainly oocysts 

(H&E X1200). 

Fig. (12). Caecum at 7th day P.I. group (2) showing odema with round cells infiltration and developmental stages of Ei-

meria (H&E X1200). 

Fig. (13). Caecum at 14th day P.I. group (2) showing massive number of asexual developmental stages of Eimeria in 

intestinal glands and lumen (H&E X1500). 
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 عذوى كوكسيذيا الاعورين في الكتاكيث ومحاولة الوقايه باستخذام الميكروفلورا ليدراسات باثولوجيه ع

 اشرف حامذ محمذ حسين* مرفث عبذالبذيع ايوب**

 جاِعة اٌعلاظيك –وٍية اٌطب اٌبيططي  –لؽُ طب اٌطيىض و الاضأب 

اٌعلاظيكاٌّعًّ اٌفطعً ب –ِعهس بحىخ صحة اٌحيىاْ  -**لؽُ اٌباذىٌىجيا   
 الملخص العربي

اجطي هصا اٌبحد ٌسضاؼة اٌحغيطات اٌباذىٌىجيه ٌعسوي وىوؽيسيا الاعىضيٓ فً اٌىحاويث اٌبٍسي بعس ِعاٌجحها اذٕاء جفطيرها 

باٌّيىطوفٍىضا اٌطبيعيه عٓ ططيك اٌطؾ عًٍ اٌبيط فً اٌيىَ اٌعشطيٓ ِٓ اٌححضيٓ. جُ جمييُ جأذيط اٌّيىطوفٍىضا اٌّعىية اٌطبيعية 

بيضه جفطيد فً  240فً اٌىلاية ِٓ الإصابة بالأيّطيا جيٕيلا )وىوؽيسيا الاعىضيٓ( فً اٌىحاويث اٌبٍسي. حيد جُ حجع و ععي عسز 

بيضه ِٕهُ باٌّيىطوفٍىضا اٌّعىية اٌطبيعية )ِححىيات الأعىضيٓ اٌّرففة( فً اٌيىَ  120زضج ِٕفطز زاذً اٌّفطخ وجُ ضؾ عسز 

( وشٌه 3،  1( ِٓ اٌىحاويث اٌفالؽة وجمؽيّها اًٌ ِجّىعحيٓ )60الأذيط ِٓ اٌحفطيد )اٌيىَ اٌعشطوْ ِٓ اٌححضيٓ( وجُ اذحياض )

بيضه( جطوث زوْ ضؾ  120ٌحمييُ زوضها فً حّاية إٌحاج ِٓ الاصابه بطفيً الأيّطيا جيٕيلا. بيّٕا بالً اٌبيط اٌّععوي )

يىَ بيّٕا جطوث  14( فً عّط 2,  1)  (. جُ عًّ عسوي صٕاعية باؼحرساَ طفيً الأيّيطيا جيٕيلا ٌٍّجّىعات4و  2ٌٍّجّىعحيٓ )

( وضىابظ. جُ اٌحمييُ بّحابعة الأعطاض ؤؽبة إٌفىق واٌصفة اٌحشطيحية وِعسلات اٌىظْ واؼحهلان اٌعٍف 4,  3اٌّجّىعحاْ )

( و عًّ اٌفحص اٌباذىٌىجً ووصٌه عس حىيصلات الأيّيطيا جيٕيلا حيد Phواٌححىيً اٌغصائً وجغيطات الأغ اٌهيسضوجيًٕ )

 أظهطت اٌسضاؼة الاجً :

أرفاض الأعطاض وأعساَ إٌفىق ٌٍّجّىعة اٌّعاٌجة باٌّيىطوفٍىضا اٌّعىية اٌطبيعية باٌّماضٔة باٌّجّىعةة اٌةضابطة اٌّعسيةة  - 1

%( ِع جحؽٓ اٌصفة اٌحشطيحية واٌفحص اٌبةاذىٌىجً وّةا ٌةىحع عةسَ 9,09بحىيصلات الأيّيطيا جيٕيلا حيد وأث ٔؽبة إٌفىق )

حسوخ فةطق ِعٕةىي فةً اٌةىظْ واؼةحهلان اٌعٍةف واٌححىيةً اٌغةصائً ٌٍّجّىعةة اٌّعاٌجةة بةاٌّيىطوفٍىضا اشا لىضٔةث باٌّجّىعةة 

 اٌضابطة. 

وّةةا جبيةةٓ أرفةةاض فةةي عةةسز حىيةةصلات الأيّيطيةةا جيٕيةةلا فةةً ظضق اٌّجّىعةةة اٌّعاٌجةةة بةةاٌّيىطوفٍىضا اٌّعىيةةة  شا لىضٔةةث   –  2

 باٌّجّىعة اٌضابطه.

ٔؽحرٍص ِٓ اٌسضاؼه اْ ضؾ اٌّيىطوفٍىضا اٌطبيعية عً بيط اٌحفطيد اذٕاء اٌفمػ يمٍةً ِةٓ الاعةطاض واٌةصفات اٌحةشطيحيه   – 3

 ويّٕع إٌفىق بؽبب عسوي وىوؽيسيا الاعىضيٓ ووصٌه يحؽٓ اٌححىيً اٌغصائً.

  


