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Abstract 
The aim of the study was conducted to investigate the effects of immunization with 

Eimeria tenella sonicate oocysts (sporulated and unsporulated) in some blood 

parameters (PCV, RBCs, Hb, total WBCs, MCV, MCH and MCHC) in broiler chickens 

by using 100 Ross breed chicks were randomly divided into 4 groups (25 chicks each 

group). The1
st 

and 2
nd

 groups were immunized with 0.1 ml (0.1 mg/chicks sporulated 

and unsporulated sonicate oocysts respectively) subcutaneously at 14
th

 day of age, while 

the 3
rd

 and 4
th 

groups were acts as control positive and negative groups (0.1 ml 

phosphate buffer saline/ subcutaneously). The 1
st
, 2

nd
 and 3

rd
 groups were challenge 

(5000 oocysts/chicks) by drenching directly into the crop at 21
st 

day of age. The results 

were showed a slightly fluctuation (increase and decrease) in PCV, RBCs count, HB, 

Total WBCs, MCV, MCH and MCHC in immunized and positive groups compared 

with negative control group during the period of the experiment. 
 

 لحملى بعض معاير الدم في دجاج العEimeria tenella   طفيلي بيض التمنيع بأكياس تأثير
 

 حيدر محمد علي صادق الربيعيو  السعدون زيد محسن عطا الله
 جامعة بغداد /كلية الطب البيطري /فرع الطفيليات

 

 الخلاصة
العثبوغد  وغادر العثبوغد   Eimeria tenellaبدا  الفيايد   بركادس  عالفراسد  عررتد  ثدر ار الثع ادهده  هدفت  

, الدف  ال عدر لايادس سدس  , العضدووف الدف     ) اد  لايادسعيد  برد  عردساار الدفاتدرا  فادسا الي د  ت    العكسرة
لاضددس  العرددف  ثركادد  وي و لاضددس  الكددر العرددف  , يو  ادد  الكددر العرددف  , الددف  البددا  لاياددسعددفف ال ,لاضددس  الددف 

 ترلاددس   25) , قسددع  عاددواااس الدد  اربردد  عاددسعاع عثسددسوا فاددر عددخ  ددو   رو  100ي  اسددثرعس  عددخ لادد (ويالكددر 
 بارعدد وغاددر العثبوغدد   العثبوغدد  بسكاددس  البددا  العكسددرة وال س ادد  ع ردد  العاعوعدد  ا ولدد   اددو  14 ( برعددرعاعوعدد 

سددافرة عوابدد  )ع(ددسب (  الرابردد  كعاعددوعث ال سل دد  و  ف, وعددف  العاعوعثددسخث دد  الايدد   فاددر(عيودد  0.1) عدد  0.1
)ا ولددد  وال س اددد   لددد ا و  ال ي ددد واادددري ت دددد الث دددفي ليعادددسعاع  ,بدددسلع يو  العي ددد  اليسددديا ( عددد  0.1) وسدددسلب 
ال ثددسا   أظهددر  .عددخ فراددت الثاراددع بسل و(ددي  عبساددرة   فاددركددا  بددا  5000اوعددس بارعدد   21برعددر  (وال سل دد 

, الدددف  ال عدددر ,  سدددس  لاياددسالعضددووف الدددف    اددد  لاياددس ( تددد  عسددثواس واددوف ثهبددده  فياددا )ارثيدددس  وا لايددس 
, عرددف  اللاضددس  الكددروي وعرددف  ثركادد  اللاضددس  يو , عرددف  ال ادد  الكددر الددف  البددا  عددفف اللاياددس ,لاضددس  الددف 

 .بعاعوع  السافرة السسلب  لاي  عفة الثارب  السافرة العواب  عقسر   ت  العاوعثاخ العع رثاخ وعاعوع الكروي 
Introduction 

Coccidiosis is a major parasitic disease of poultry, it is an intestinal infection 

caused by the Apicomplexa protozoan belonging to the subclass Coccidia, family 

Eimeriidae and genus Eimeria (1,2). There are various species of avian Eimeria, these 

are; Eimeria tenella, E. necatrix, E. brunetti, E. praecox, E. acervulina, E. mitis, and E. 

maxima (3). Each specie has a particular predilection site in the chicken digestive tract; 

For example, E.acervulina affects the upper part of the small intestine, E. maxima affect 

the entire small intestine, and E. tenella attacks the caecum (4). The later is the most 

http://www.sciencedirect.com.tiger.sempertool.dk/science/article/pii/S0034528810002043#b0035
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common and pathogenic species that affects the poultry industry (5), resulting in 100% 

morbidity and a high mortality due to extensive damage of the digestive tract (6) and 

profuse bleeding in the caecum due to its extensive destruction of the mucosa (7). Only 

a very little information is available in the literature concerning the evaluation of 

hematologic alterations in birds immunized with E. tenella and few studies which have 

analyzed hematological parameters are restricted to the leukocyte profile and type of 

immune response to infection caused by this  parasite (8). This study was conducted the 

effects of immunization by sonicate oocysts (sporutated and unsporutated) of E. tenella 

in some blood parameters in broiler chickens.  

Materials and Methods 
- Parasite Isolation: Oocysts of Eimeria tenella were obtained from the infected 

caecum of egg production chicken. The isolate was identify in the Laboratory of 

Parasitological Department- Veterinary Medicine College- Baghdad University. 

They were propagated in broiler chickens for three times, kept by using potassium 

dichromate (2.5%) and sporulated in the shaker water bath for about 72 hrs at 37ᵒC, 

and storage in the refrigerator (4-6 ᵒC) till used (9). 

- Oocysts count: Oocysts were count according to Conway and McKenzie(9). 

- Oocysts sonication: Sporulated (86%) and unsporulated oocysts were sonicate 

according to (10) with some modification by using an ultrasonic homogenizer 

(Sonaprep-150/German), the homogenate was centrifuge at 3000 rpm for 30 minute, 

soluble material (supernatant) was collected and sterilized by Millipore filters 

(0.45µ) and total protein was determined by the Biuret method. 

- Experimental Design: One hundred (1-day old) Ross broilers chickens were 

purchased from local hatchery and kept in a  room 36 m
2  

of an experimental animal 

house-Veterinary  Medicine College-Baghdad University, which had free access to 

water and commercial broiler chicken feed formulated without anticoccidials 

medication (11) and temperature ranged from 28-32ᵒC during the 1
st
 week and 

reduced 3ᵒC weekly and the lighting was about 20 hours throughout the 

experimental period (12). Chickens were divided randomly into four groups (25 

chicks each); 1
st 

and 2
nd

 were injected 0.1ml (0.1mg/chicks) sporulated and 

unsporulated sonicate oocysts subcutaneous respectively at 14 day, 3
rd  

and 4
th

 

groups were injected 0.1ml of phosphate buffer saline (PBS) subcutaneous as 

positive and negative control groups. The 1
st
, 2

nd
 and 3

rd
 were challenged orally 

(5000 oocysts/ chick) directly into crop at 21 days. 

- Blood Parameters: About 2 ml of blood was collected from each birds (five per 

group) from wing vein by using a sterile needle and syringe. The blood samples 

were collected with anticoagulant (EDTA) treated labeled tubes for hematological 

analysis (Packed Cell Volume, Red Blood Cells Count, Haemoglobin, White Blood 

Cell Count, Mean Corpuscular Volume, Mean Corpuscular Haemoglobin and Mean 

Corpuscular Haemoglobin Concentration (13). 

- Statistical analysis: Statistical analysis of means were performed by using 

statistical package for social science (SPSS,2008), Version 16, and for determination 

of a significant differences by using one way analysis ANOVA (14). 

Results 
- Packed Cell Volume (PCV): The results between groups were showed a significant 

increase (P<0.05) recorded in a control positive group after 7 and 21 days of 

challenge compared with other groups (Sporulated, unsporulated and control 

negative); and a significant increase (P<0.05) was recorded in immunized groups 

and control positive compared with control negative group at day 26 after challenge. 

Within groups; A significant decrease (P<0.05) in the sporulate immunazied group 
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at day 7 and 21 days after challenge; Also, a significant decrease (P<0.05) at days 

7,14 and 21 in the unsporulate immunazied group after challenge. In control positive 

group no significant difference (P<0.05) was recorded, but a significant decrease 

(P<0.05) was recorded in control negative group during the periods of the study (7, 

14, 21 and 28). (Table 1) 
 

Table (1) Effects of E.tenella sonicated oocysts immunization in packed cell volume 

after challenge in broiler chickens 
Days 

Group 

Mean ± SE     (%) 

0 7 14 21 26 

G1 
33.6±1.16 

A        a 

28.8±2.24 

A        b 

31.2±0.49 

A        a 

25.2±0.8 

A         c 

30.6±1.33 

B        a 

G2 
33.6±1.46 

A        a 

26.4±1.93 

A        b 

28.4±0.74 

A        b 

22.8±0.48 

A        c 

33.3±0.66 

B        a 

G3 
34±1.41 

A        a 

34.4±1.32 

B        a 

32.4±1.60 

A        ab 

35.6±1.16 

B        ac 

33.3±1.33 

B        a 

G4 
36±0.89 

A        a 

29.6±0.49 

A        b 

30±2.75 

A        b 

22.8±0.48 

A        c 

24.6±0.66 

A        cd 

Different capital letters show a significant difference (P<0.05) between groups. 

Different small letters show a significant difference (P<0.05) within  group. 

SE= Standard error. N= 5 animals each group. G1= Sonicate  E.tenella(sporulated) oocysts (0.1mg/bird). G2= 

Sonicate E.tenella (unsporulated) oocysts (0.1mg/bird) G3=Control positive (infected). G4= Control negative. 
 

- Red Blood Cell Count: Between groups; In immunazied groups (sporulated and 

unsporulated) a significant increase (P<0.05) was recorded at day 21 compared with 

control positive group, but no significant differences (P<0.05) was recorded with 

control negative group; While day 26 showed a significant increase (P<0.05) in 

immunazied groups (sporulated and unsporulated) and a significant decrease 

(P<0.05) in control positive compared with control negative group after challenge; 

Within groups; Sporulated immunazied group showed no significant differences 

(P>0.05) was recorded; The unsporulated immunazied group showed a significant 

decrease (P<0.05) at 7 and 14 days after challenge. In control positive a significant 

decrease (P<0.05) at 21 and 26 days after challenge. (Table 2). 
 

Table (2) Effects of E.tenella sonicated oocysts immunization in red blood cell 

count after challenge in broiler chickens 
Day 

Group 

Mean ± SE (×10
6
 cell/mm

3
) 

0 7 14 21 26 

G1 
3.02±0.05 

A    a 

2.46±0.05 

A    a 

2.63±0.04 

A    a 

2.65±0.05 

A     a 

2.75±0.05 

B  a 

G2 
3.03±0.05 

A  a 

2.45±0.02 

A  b 

2.22±0.08 

AB  b 

2.75±0.07 

AC   ab 

2.91±0.04 

B  a 

G3 
2.91±0.05 

A    a 

2.71±0.03 

A    a 

2.73±0.04 

A   a 

2.13±0.04 

B    b 

1.96±0.12 

C    b 

G4 
2.85±0.02 

A   a 

2.68±0.02 

A  a 

2.89±0.05 

AC    a 

2.53±0.12 

AB    a 

2.39±0.05 

A    a 

Different capital letters show a significant difference (P<0.05) between groups. 

Different small letters show a significant difference (P<0.05) within group. SE= Standard error. N= 5 animals 

each group. G1= Sonicate E.tenella (sporulated) oocysts (0.1mg/bird). G2= Sonicate E.tenella (unsporulated) 

oocysts (0.1mg/bird). G3= Control positive (infected). G4= Control negative. 
 

- Hemoglobin (Hb): Between groups; Table (3) was showed a significant increase 

(p<0.05) in control positive group compared with sporulated group at 7 day after 

challenge; While a significant decrease (p<0.05) in immunazied groups (sporulated 

and unsporulated) compared with control negative at 14 day, and a significant 

increase (P<0.05) in a sporulate, unsporulate and control positive groups at 26 days 

compared with control negative after challenge. Within group; The sporulated 
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immunazied group was showed a significant increase (p<0.05) at 7 and 26 days after 

challenge, While in the unsporulate immunazied group was showed a significant 

increase (P<0.05) at 7, 14 and 26 days after challenge, also, a significant difference 

(P<0.05) was recorded between 14, 21 and 26 days. In control positive group a 

significant increase (P<0.05) at day 7 and 26 days after challenge. In control 

negative group a significant increase (P<0.05) was recorded only at 7 day after 

challenge. (Table 3). 
 

Table (3) Effects of E.tenella sonicated oocysts immunization in hemoglobin after 

challenge in broiler chickens 
Day 

Group 

Mean ± SE (g/dl) 

0 7 14 21 26 

G1 
9.96±0.29 

A         a 

11.28±0.11 

A       b 

10.14±0.16 

B        a 

10.22±0.20 

A      a 

14.06±0.62 

B      c 

G2 
9.24±0.11 

AB        a 

11.56±0.16 

AB      b 

10.28±0.20 

BC        bc 

8.94±0.30 

AB      ac 

13.13±0.16 

B       bcd 

G3 
10.34±0.17 

AC       a 

12.6±0.22 

B       b 

11.23±0.19 

AC       a 

10.29±0.04 

AC      ab 

13.36±0.67 

B      b 

G4 
10.24±0.39 

AC       a 

11.76±0.14 

AB       b 

11.38±0.16 

A       ab 

9.56±0.19 

A       a 

9.7±0.05 

A      a 

Different capital letters show a significant difference (P<0.05) between groups. 

Different small letters show a significant difference (P<0.05) within group. SE= Standard error. N= 5 animals 

each group. G1= Sonicate E.tenella (sporulated) oocysts (0.1mg/bird). G2= Sonicate E.tenella (unsporulated) 

oocysts (0.1mg/bird) G3= Control positive (infected). G4= Control negative. 
 

- Total White Blood Cells Counts: Table (4) was showed a significant increase 

(P<0.05) in a all groups (within and between) during the period of experiment and a 

high increase in the sporulated and unsporulated immunazied groups was recorded 

at 7 day after challenge compared with control negative group. 
 

Table (4) Effects of E.tenella sonicated oocysts immunization in Total white blood 

cells counts after challenge in broiler chickens 
Days 

Group 

Mean ± SE  ( cell/mm
3
) 

0 7 14 21 26 

G1 
15120±989.64 

D          a 

30400±1111.75 

D           b 

20010±681.24 

D           c 

19790±267.58 

D          d 

30000±1285.85 

D        e 

G2 
12600±389.87 

B             a 

24360±1357.05 

B          b 

23660±997.29 

B          c 

21720±714.42 

B        d 

36200±1331.66 

B        e 

G3 
11440±370.94 

C             a 

10920±344.09 

C         b 

26300±1570.03 

C         c 

22800±615.14 

C       d 

34500±2020.7 

C        e 

G4 
11160±430.81 

A              a 

10600±228.03 

A         b 

21440±1067.05 

A        c 

25460±1030.33 

A       d 

33330±874.3 

A         e 

Different capital letters show a significant difference (P<0.05) between groups. 

Different small letters show a significant difference (P<0.05) within group. SE= Standard error. N= 5 animals 

each group. G1= Sonicate E.tenella (sporulated) oocysts (0.1mg/bird). G2= Sonicate E.tenella (unsporulated) 

oocysts (0.1mg/bird). G3= Control positive (infected). G4= Control negative. 
 

- Mean Corpuscular Volume (MCV): Table (5) were showed between groups a 

significant increase (P<0.05) in positive control group at 7, 21 and 26 days 

compared with sporulated, unsporulated and negative control groups; While a 

significant increase (P<0.05) was recorded in sporulate immunazied, unsporulate 

immunazied and control positive compared with control negative group at 14 day 

after chalenge. Within group; In the unsporulate immunazied group showed a 

significant increase (P<0.05) at 14 day and a significant decrease  (P<0.05) at 21 day 

after challenge. The control positive group was showed a significant increase 

(P<0.05) at 7, 21 and 26 days, while in control negative group was showed a 

significant decrease (p<0.05) at 21 and 26 days. 
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Table (5) Effects of E.tenella sonicated oocysts immunization in mean corpuscular 

volume (MCV) after challenge in broiler chickens 
Days 

Group 

Mean ± SE   (fl) 

0 7 14 21 26 

G1 
111.46±4.81 

A   a 

117.51±10.54 

A     ab 

118.69±2.39 

B     ab 

95.28±4.03 

AB     ac 

116.25±8.39 

A      a 

G2 
110.86±4.26 

A    a 

107.78±7.96 

A     ab 

128.63±5.95 

B       c 

83.0±1.55 

A      d 

112.3±3.99 

A       a 

G3 
117.12±5.91 

A     a 

126.95±4.75 

B      b 

119.11±7.66 

B       a 

161.52±13.67 

C      c 

169.91±4.13 

B      c 

G4 
126.31±3.07 

A   a 

116.97±7.42 

A     a 

103.28±8.17 

A      ab 

90.76±3.77 

A      c 

103.48±0.69 

A     b 

Different capital letters show a significant difference (P<0.05) between groups. 

Different small letters show a significant difference (P<0.05) within group. SE= Standard error. N= 5 animals 

each group. G1= Sonicate E.tenella (sporulated) oocysts (0.1mg/bird). G2= Sonicate E.tenella (unsporulated) 

oocysts (0.1mg/bird). G3= Control positive (infected). G4= Control negative. 
 

- Mean corpuscular haemoglobin (MCH): Between group; Table (6) showed a 

significant increase (P<0.05) in the unsporulate immunazied group compared with 

other groups (sporulate, control positive and control negative) at 14 day, while a 

significant decrease and increase (P<0.05) in unsporulate and control positive 

groups compared with control negative group at 21 day, and a significant increase 

(P<0.05) in all groups was recorded compared with control negative group at 26 day 

after challenge. Within groups, all groups were showed a significant increase 

(P<0.05) at all period of experiment. 

Table (6) Effects of E.tenella sonicated oocysts immunization in mean corpuscular 

haemoglobin (MCH) after challenge in broiler chickens 
Days 

Groups 

Mean ± SE  (pg) 

0 7 14 21 26 

G1 
33.05±1.38 

A      a 

45.94±1.18 

A      b 

38.66±1.27 

A       c 

38.62±0.97 

A       c 

51.13±1.81 

B       d 

G2 
29.91±1.48 

AB      a 

47.20±0.83 

A       b 

46.63±2.33 

B        b 

32.62±1.54 

B       a 

45.04±0.81 

C       b 

G3 
35.58±1.00 

AC     a 

46.52±1.03 

A       b 

41.16±0.77 

A       c 

43.56±3.08 

C     bc 

69.30±1.40 

D       d 

G4 
32.45±2.84 

A      a 

43.98±0.42 

A       b 

39.43±0.76 

A       c 

38.38±1.42 

A      c 

40.51±0.87 

A       bc 

Different capital letters show a significant difference (P<0.05) between groups. 

Different small letters show a significant difference (P<0.05) within group. SE= Standard error. N= 5 animals 

each group. G1= Sonicate E.tenella (sporulated) oocysts (0.1mg/bird). G2= Sonicate E.tenella (unsporulated) 

oocysts (0.1mg/bird). G3= Control positive (infected). G4= Control negative 
 

- Mean corpuscular haemoglobin concentration (MCHC): Table (7) was showed 

that no significant differences (P<0.05) between all group during study days except 

a significant decrease (P<0.05) in control positive group with control negative group 

at 21 day. Within group; The sporulated immunazied group showed a significant 

increase (P<0.05) at 26 day after challenge while recorded significant differences 

(P<0.05) at 7, 14 and 21days, In the unsporulate immunazied group showed a 

significant increase (P<0.05) at 7, 14, 21 and 26 days after challenge. In control 

positive group showed a significant increase (P<0.05) at 7 and 26 days after 

challenge, control negative group a significant increase (P<0.05) at 7, 21 and 26 

days after challenge. 

 

 

 



Al-Anbar J. Vet. Sci., Vol.: 6 No. (2), 2013                                         ISSN: 1999-6527 
 

6 

Table (7) Effects of E.tenella sonicated oocysts immunization in mean corpuscular 

haemoglobin concentration (MCHC) after challenge in broiler chickens 
Day 

Group 

Mean ± SE (%) 

0 7 14 21 26 

G1 
2.95±0.10 

A    a 

3.98±0.27 

A    ab 

3.29±0.92 

A    ab 

3.71±0.36 

A     ab 

4.62±0.42 

A     b 

G2 
2.76±0.12 

A    a 

4.47±0.36 

A     b 

3.59±0.07 

A      b 

3.93±0.19 

A      b 

3.94±0.03 

A     b 

G3 
3.05±0.10 

A    a 

3.69±0.20 

A      b 

3.44±0.22 

A      ab 

2.86±0.10 

AC    abc 

4±0.05 

A     b 

G4 
2.84±0.11 

A    a 

3.96±0.11 

A       b 

3.95±044 

A     ab 

4.25±0.05 

AB      b 

3.91±0.10 

A     b 

Different capital letters show a significant difference (P<0.05) between groups. 

Different small letters show a significant difference (P<0.05) within group. SE= Standard error. N= 5 animals 

each group. G1= Sonicate E.tenella (sporulated) oocysts (0.1mg/bird). G2= Sonicate E.tenella (unsporulated) 

oocysts (0.1mg/bird) G3= Control positive (infected). G4= Control negative. 

Discussion 
The fluctuations in hematological values of avian blood are normal phenomenon 

and in most instances the variations in hematological values maybe depend on the 

physiological state of birds (15). Our results were showed a fluctuation in different 

blood parameters that agreement with some researches previously recorded. The packed 

cell values maybe sensitive or affected in coccidiosis (16). Only little information is 

available in the literature concerning the evaluation of hematologic alterations in birds 

infected with E. tenella. The few studies which have analyzed hematological parameters 

are restricted to the leukocyte profile and type of immune response to infection caused 

by the parasite. The analysis of variance showed no significant differences (P>0.05) 

among treatments for plasma protein, globular volume, hemoglobin, total erythrocytes, 

leukocytes, lymphocytes, heterophils, eosinophils, monocytes, and erythrocyte indexes 

(mean corpuscular hemoglobin, mean corpuscular hemoglobin concentration, and mean 

corpuscular volume) (8). Also; There values were observed in the broilers maybe 

attributed to E. tenella infection (17). Changes in peripheral blood leukocytes from 

chickens affected by E. tenella were detected only in primary infections where severe 

bleeding was detected (18). Rose et al. (19) observed that the first infection with E. 

maxima in the chicken leads to an increase in the circulating leukocytes numbers 

(heterophils, lymphocytes, and monocytes) in two phases, one lymphocytosis before 

and another after the peak production of oocysts. In the period when the oocysts 

production reached a peak, infected birds had lymphopenia, so that the number of 

circulating leukocytes did not differ statistically from the control group. Rose et al.(20) 

observed a significant decrease in the peripheral leukocytes number one hour after 

oocysts inoculation, due to circulating lymphocytes depletion. Then there was a gradual 

increase of the leukocytes, and after seven hours the cells of the immunized group were 

above the total count of the control group. The leukocytosis was later found to be 

related to the increased number of circulating heterophils. The number of eosinophils in 

this study was similar between infected and control animals, in agreement with the 

study by Rose  et al. (19) with E. maxima species. The role of eosinophils in birds is not 

fully known and studies have shown its participation in reactions of type IV delayed 

hypersensitivity (8). These facts could be explain the slight alteration of leukocytes in 

different immunized and infected animals compared with control negative animals 

during the period of the experiment. 
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