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A B S T R A C T 

 
The present study aimed to detect the incidence of protozoan parasites and their disease severity in 
balady chickens in relation to the routine viral vaccinations against Newcastle, Infectious bronchitis and 
Infectious bursal diseases. For this purpose, eight hundred balady chicks divided to 8 equal groups, 4 
groups not artificially infected by Eimeria while the other 4groups were artificially infected. The 
collected samples were examined daily and the detected protozoa were Eimeria spp. (31%) and 
Cryptosporidium spp. (10%) during the vaccination period. The vaccinal dynamic revealed that  the 
highest incidence of Eimeria (64%) was recorded in G2, while minimum oocyst count / gm feces ( 
0.25×103 ) in G 6 at 14 days old, then a rapid , increase, specially 1- 2 days old after each vaccinal 
application to reach maximum (35×103 ) at the 30 days old. The lowest incidence of Eimeria spp., was 
in G 1& G3 (0%) and the minimum oocyst count / gm feces (0.1×103) and gradually increased to reach 
maximum (0.45×103) at 18 days old, then decreased again to (0.1×103) at the end of experiment in G7. 
It was concluded that stress caused by viral vaccinations affecting both incidence and severity of 
protozoal diseases, especially Eimeria on non-treated chicken groups. 
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1. Introduction 

oultry  sector  is  not  only a source  
of  animal  protein, but  also  play  a 
vital  role in the  employment  

generation,  Unfortunately  is  adversely  
affected  by  the  protozoan  parasites  
mainly genus Eimeria which cause 
coccidiosis, and genus Cryptosporidium 
that cause  cryptosporidiosis (Meeusen et 
al., 2007). Coccidiosis is an important 
disease, especially in poultry industry, and 
it is one of the most widely reported and 
economically important diseases affecting 
commercial poultry production, with an 
estimated cost over $800 million USD 
annually in        the United States and in 
excess of $3 billion USD worldwide (Blake 
and Tomley, 2014). Coccidiosis and 
cryptosporidiosis develop in various 
regions in the gut affecting poultry flocks, 
and they cause mild to severe lesions, 
weight loss, diarrhea and increased 

mortality (Chapman, 2014). Balady chicken 
strains grow more slowly and need 17 
weeks to reach slaughter, therefore it could 
complete at most 3 cycles per year, which 
refers to the high cost of rearing balady 
chickens farmyard (Namatalla, 2006). 
Newcastle disease (ND) and Infectious 
bursal disease (IBD) viruses have been 
noted to aggravate the symptoms of 
coccidiosis (Graat et al., 1998). Stress - 
inducing factors as post vaccination 
reactions and other stresses are known to 
alter the clinical manifestation and severity 
of coccidiosis (Perry et al., 2000). As  
coccidiosis  is  an important  parasitic 
disease of chickens, it alter both 
hematology and immune responses 
following Newcastle disease (ND) and 
Infectious bursal disease (IBD) vaccination 
in broilers (Akhtar et al., 2014). In Egypt, 
numerous research papers were carried on 
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coccidiosis of commercial white broilers, 
but few of them carried on Egyptian balady 
breed chicken flocks (Abu Elezz, 1994).  
Although coccidiosis has been the subject 
of a lot of research over the last decades, a 
number of very significant questions remain 
unanswered. As poultry production is 
subject to continuous changes, also the 
problems related to coccidiosis change over 
the years. Therefore, our work conducted to 
these problems of coccidiosis, both 
incidence and severity under the stresses 
followed the application of routine viral 
vaccinations. 

2. MATERIAL AND METHODS 

2.1. Chickens and Experimental design 

Eight hundred, 1- day old balady chicks 
were divided into 8 equal groups as 
following: G1, G2, G3 and G4 were not 
infected artificially, while G5, G6, G7 and 
G8 were infected by a mixed field Eimeria 
oocysts. G1, G2, G5 and G6 were 
vaccinated by routine viral vaccines, while 
the other   groups were, not vaccinated. G1, 
G3, G5 and G7 were fed on balanced 
anticoccidial containing ration, while the 
remaining groups were fed on balanced 
anticoccidial free ration. 

2.2. Ration 

The ration was provided  ad-libitum from 1 
day till the end of experimental   work (32 
days) as following: Anti coccidial-
containing ration for feeding groups (1, 3, 5 
and 7). Anti coccidial-free ration for 
feeding groups (2, 4, 6 and 8). 

2.3. Viral vaccines 

Nobilis IB 120, was used against Infectious 
Bronchitis. Hitchener B1 strain and LaSota 
strain against Newcastle disease were used. 
Gumboro 228E (Intervet International) used 
against Infectious Bursal disease.Chicks 
were vaccinated as in table (1). 

2.4. Mixed field sporulated oocysts culture 
(Davis, 1973) 

Oocysts were recovered from samples 
within 24 hrs. of their collection from 

farms, cleaned by salt flotation, washed, 
resuspeded in 2.5% potassium dichromate 
slution, sporulated, preserved at  4°C  till 
used for the artifically infection of groups 
(G5, G6, G7 and G8)  at 9 days old , at a 
dose of 150 sporulated oocysts for each 
chick given orally. 

2.5. Sample collection (Kumar et al., 2014) 

Freshly deposited 5-10 grams fecal samples 
were collected from each chick group 
following a ‘W’ pathway. The collected 
samples were refrigerated and preserved in 
cold icebox and stored at 4°C until 
transportation for further processing. 

2.6. Laboratory parasitological 
examination 

2.6.1. Direct microscopic examination 
(Urquhart, 1996).         

2.6.2. Concentration floatation technique 
(Soulsby 1982)  

This method is based on the principle that 
the lighter parasitic oocysts float    onto the 
surface of a saturated solution and the 
floating oocysts can be easily skimmed out 
of the surface film as the higher the S.G of 
the solution, the more the eggs of various 
types will float (Molan et al., 2009). 

2.6.3. Counting of oocyst of Eimeria species 
(Fleck and Moody, 1988) 

Stool egg counting technique, fill a 
graduated tube at the 14 level with 0.1% 
sodium hydroxide, add feces until level rise 
to15ml and mix well. Take off 0.15ml from 
the suspension and transfer it to a slide, put 
a cover and count the oocysts. The numbers 
of oocysts per gram feces were calculated 
by multiplying the number of oocysts by 
100. The low infection was < 200 oocyst/ 
gm, medium infection was 200-500 
oocysts/ gm and sever infection was > 500 
oocysts/ gm. (Ahmed et al., 2013).  

2.6.4. Modified Wisconsin Sugar Flotation 
Method  

It is a modification of the stool dilution 
technique. Fill a 15 ml test tube with 10 ml 
of Sheather's solution and weight 1 gram of 
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feces then place into a cup and pour the 
Sheather's solution into a cup and mix well, 
pour the fecal-sugar solution mixture 
through the strainer into the test tube, then 
centrifuge the tube for 2 to 4 minutes. Fill 
the tube to just over the top with Sheather's 
solution and place a cover slip onto the 
meniscus then let sit for about 5-10 minutes, 
and then remove the cover slip and place on 
a slide. Examine the entire cover slip and 
count the number of oocysts that you find. 
The oocysts are easier to see in Sheather’s 
solution compared to salt solutions, 
provided that the light is properly adjusted 
(the condenser up and iris diaphragm closed 
enough to increase contrast); which makes 
them easier to notice against a white 
background (Dryden et al., 2005). 

2.6.5. Safranin-methylen blue staining 
technique  

Staining of Cryptosporidial oocytes were 
carried according to Baxby et al. (1984), 
where Cryptosporidium oocyst appeared 
orange against bluish background. 

3. RESULTS 

Results in table (2) revealed that (G1) 
vaccinated, non-infected and (G3) non-
vaccinated, not infected, but the two groups 
were fed on anticoccidial containing ration, 
showed no infection with Eimeria or 
Cryptosporidium oocysts. While (G2) 
vaccinated, not infected and fed on 
anticoccidial free ration showed incidence 
of Eimeria (64%) as 16 out of 25 examined 
samples were positive. The present study 
also revealed that (G4) which was not 
vaccinated not infected and fed on 
anticoccidial free ration showed incidence 
of Eimeria oocysts (60%), and incidence of 
Cryptosporidium (40%). From this results it 
was recorded that the total incidence rate of 
enteric protozoa among non-artificially 
infected groups was (41%) of which 31% 
for Eimeria and 10% for Cryptosporidium. 
Table (3) showed that both (G5) vaccinated, 
infected and treated, and (G6) vaccinated, 

infected but not treated, the increasing rate 
of oocysts count per gram of feces was fast 
and suddenly specially after each vaccinal 
application. While (G7) not vaccinated, 
infected and treated, and even (G8) not 
vaccinated, infected and not treated, the 
oocysts count per gram feces was increased 
gradually. G (6) vaccinated, infected and 
not treated, the oocysts count began 
(0.25×103), then (3.5×103), (20×103) and 
(35×103) at days 14, 19, 26 and 30 of age 
respectively. While (G8) not vaccinated, 
infected and even not treated, the oocysts 
count began (0.3×103), then (1.8×103), 
(12.5×103) and (25×103) at days 14, 19, 26 
and 30 of age respectively. G (7) non 
vaccinated, infected and treated was the 
best group, as the oocysts count began ( 
0.15×103 ), ( 0.5×103 ), ( 0.1×103 ) and 
eventually  ( 0.25×103 )  at 14, 19, 26 and 
30 days old respectively. However, G (5) 
the vaccinated, infected and treated was 
considered the ideal group, because it was 
protected against both viral and parasitic 
protozoal diseases at the same time. 

4. DISCUSSION 

The non-infected, non-vaccinated and 
treated chickens of group (G4), 
Cryptosporidium  oocysts  suspected  by 
direct smear method  and confirmed by 
Safranin-methylen blue staining  technique  
in  samples examined  at days 10, 11, 12 of 
age (figure 1&2). These results were agree 
with Huber et al. (2005) who mentioned that 
Cryptosporidium oocysts were examined by 
optical microscopy observation under 400× 
magnification based on the shape of 
oocysts. In the present work, out of 25 
examined samples from chickens group 
(G4), 10 samples were positive for 
Cryptosporidium spp. oocysts, representing 
(40%) as incidence rate. This results were 
agreed with  Goodwin et al. (1996) who 
found that out of  56  broiler there are 23 
(41%) in U. S. A. had Cryptosporidium. On 
the other hand our  
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Table (1): Vaccination program for groups (1, 2, 5, and 6) 
 

Age/days. 
 

8th day 14th day 18th day 23th day 28th day 

Vaccine Hitchener 
B1+I.B 

I.B.D 
(Gamboro) 

N.D 
LaSota 

I.B.D 
(Gamboro) 

N.D 
LaSota 

    
Table (2) incidence of enteric protozoa among non-infected groups.  
 

 
Group. 

Chick no. Eimeria 
+ve No. 

% in Cryp.+ve 
no. 

% in Total 
protozoa 

%  in 

Total. Ex.  Ex.   Ex. +ve no.  Ex. 

            
G 1 100 25 0  0 0  0 0  0 
G 2 100 25 16  64 0  0 16  64 
G 3 100 25 0  0 0  0 0  0 
G 4 100 25 15  60 10  40 25  100 

Chicks 
No. 

 
400 

 
100 

 
31 

  
31 

 
10 

  
10 

 
41 

  
41 

 
Table (3) oocysts count × (103) / gm. feces of the infected groups. 
 

Group G 5 G 6 G7 G 8 

8 – 13d -ve - ve - ve - ve 
14* d 0.1 0.25 0.15 0.3 
15 d 0.2 0.5 0.2 0.5 
16 d 0.5 1 0.3 0.8 
17 d 1 1.6 0.4 1 
18* d 0.7 1.65 0.45 1.5 
19 d 1.6 3.5 0.5 1.8 
20 d 1.8 5 0.35 2 
21 d 1.8 5 0.3 2.5 
22 d 1.6 6 0.25 3 
23* d 1.57 6 0.2 5 
24 d 2 9 0.15 8 
25 d 3.5 14.5 0.1 10 
26 d 5 20 0.1 12.5 
27 d 4 21.3 0.15 15 
28* d 3.5 21.3 0.2 17.5 
29 d 7.5 30 0.2 20 
30 d 8.5 35 0.25 25 
31 d 5 25 0.15 23 

 
9 day (day of infection) —   14*d (IBDV) — 18*d (LaSota), 23*d (IBDV) — 28*d (LaSota). 
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 Figure (1), Figure (2): Safranin-methylen blue staining fecal smears from G4 at days 10, 11, 
12 of age showed Cryptosporidium oocysts. 

  
results disagreed with Soltane et al. (2007) 
who found that out of 200 broiler chickens 
(Gallus gallus) there were 9 (4.5%) were 
infected by Cryptosporidium spp. in 
Tunisiea, this difference may be due to the 
number of examined samples which and 
environmental condition. The total 
incidence of Cryptosporidium was 10%. 
Our results agreed with El-Gawady et al. 
(1998) and Ahmed (1992) who reported that 
the prevalence of cryptosporidiosis among 
broiler chickens at Port Said, Egypt was 
10.38% and 9.05%; respectively. While our 
results were disagreed with Rocha et al. 
(1996) who recognized Cryptosporidium 
spp. in 6 (54.5%) out of 11 at 40 days old 
chicken and 2 (18.18%) out of 11 at 47 days 
old chicken. This difference may be render 
to the age of examined chickens. The 
incidence rate of Eimeria was self-evident 
or logically 100% in the four infected 
groups (G5, G6, G7 and G8), as these 
groups were artificially infected at day 9 of 
age, and so all examined samples from these 
groups were positive for coccidian oocysts 
from the day 14 of age (5 days post 
infection) till the end of the experiment. But 
in the non-infected groups the incidence 
rate of Eimeria was equal to 31%., because 
the public status of these chicks were good, 
so our results were consistent with  Razmi 
and Kalederi (2000) who made a survey to 
detect the sub- clinical coccidiosis in broiler 
chicken in Iran and concluded that 38% had 
coccidiosis. These results also ran in 
parallel with Sood et al. (2009) who 
examined (117) fecal samples of poultry, 
and found (39) were positive for coccidial 

oocysts (33.33%). While our results 
partially agreed with Kaingu et al. (2010) in 
Kenya, who recorded that 192 (27.04%) out 
of 710 chickens (Gallas gallas) were 
infected with coccidial oocysts. However, 
these results were disagreed with Amer et. 
al. (2010) who recorded that the incidence 
of coccidiosis in native breeds was 90% in 
chickens in Egypt. This difference was due 
to the timing of infection, as in our 
experiment the infection of chickens with 
the disease occurred late, after the day 26 of 
chicken's age. Regarding the incidence rate 
of enteric protozoa, there were 41 out of 100 
examined samples, had enteric protozoan 
among chickens groups, of which 31% 
incidence of coccidiosis and 10% incidence 
of cryptosporidiosis. This results were in 
parallel with El-Shall (2010) who 
mentioned that among varies parasitic 
infections; Eimeria was the major 
constraint for modern poultry production. 

5. CONCLUSION 

It is better to protect the Egyptian balady 
chickens against coccidia early, and at the 
time of its exposing to stress induced by 
viral vaccines applications, by previous 
treatment with effective drugs, and take all 
possible steps and managerial skills to 
prevent the infection of chicken with 
parasitic diseases, particular coccidiosis. 
The severity of coccidiosis and serious 
consequences, as low productivity, high 
mortalities and sever economic losses. 
Specially  the balady breeds which grow 
more slowly and need 17 weeks to reach 

Fig. 1 Fig. 2 
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slaughter, and therefore could complete at 
most 3 cycles per year, which refers to the 
high cost of rearing balady chickens 
farmyard. We look forward to be able to 
eliminate and get rid of the parasitic 
diseases in the Egyptian farmyard chickens, 
to have high quality of meat and production 
our food, by our own hands to ease the 
economic burden on the Egyptian family.  
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