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Abstract 

AL-Diwaniyah governorate was the research place, where the study was conducted in during spring and 
summer seasons from the start of March 2017 to the end of October 2018. 120 turkey birds were selected 
from some districts and areas of AL-Diwaniyah governorate such as AL-Diwaniyah, AL-Shamiya, AL-
Daghara,AL- Sanniyah, AL-Hamza and Afak, With 20 birds per region (10 per season). Two species of 
ticks: Argus persicus and Dermacentor variabilis were diagnosed with 15% and 18.3% respectively, and 
two species of lice: Goniocotes gallinae and Menacanthus straminus with 37.5% and 27.5% sequentially. 
The results showed a significant increase in the Infection of ticks and lice in spring compared to summer, 
where the rate of infection of tick and lice was 51.66% and 85%, respectively, while infection rate in 
summer was 23.33% and 35%, respectively. Infection by lice was high during spring in the areas of AL-
Dagara, AL- Saniyah,and AL- Hamza . It was observed that there increasing in the numbers of isolated 
lice species in these areas in comparison with the number of tick, whereas the lowest rates of infection by 
ticks and lice were in the province center.  The results revealed a significant decreasing ( P ˂ 0.05 )in the 
concentration of Hb, the volume of PCV and the total number of RBC of infected birds compared with 
non-infected, while a high significant increasing was observed in the total number of WBC of infected 
birds in comparison with non-infected ones. The results of biochemical parameters of serum showed a 
significant decrease P (0.05) in the values of total protein concentrations, cholesterol and glucose of the 
infected birds' serum. The lowest values were for infected birds with lice, followed by tick compared to 
control. Eye examination of the skin and feathers of infected birds illustrated the presence of important 
changes such as the fall; fracture and lack of feathers completely in some areas of skin as well as 
wounds, scratches, and bleeding were clearly observed.  The results of polymerase chain reaction (PCR) 
of tick A. persicus and lice M. stramineus tissues showed that diagnostic gene B1 (399bp) of T.gondii was 
present in 20 samples of the total number. This indicates the presence of this parasite in its tissues and 
ability to transmit it. 
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Introduction 

Turkeys are wild birds that human farmed 
and aviculture all over the world. They live in 
the form of small swarms and feed on seeds, 
fruits and insects1. Turkeys are infected with 
two species of parasites: ectoparasites and   
endoparasites. The risk of ectoparasites is 
almost as high as the risk of endoparasites 
due to the widespread of these parasites as 
well as their high reproductive efficiency and 
ability to tolerate inappropriate conditions 
and hiding, which made them fatal bird 

parasite2 parasites belong to phylum 
arthropoda, which is divided into two 
division: arachnida class, including mites, 
ticks, and scorpions Both us and Insect a 
Classes include lice, fleas, Mosquitoes, and 
flies3. The presence of ectoparasites in 
infected birds is either in a permanent or 
temporary manner. Tick and Lice are one of 
the most Common ectoparasites in birds. 
They play a key role in the life of birds and 
considered as vectors4. 40 species of lice and 
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ticks that parasite on all areas of the bird's 
body, accounting for economic losses in 
poultry breeding fields7. Ticks belong to 
Acarina class and their entire species are 
mandatory ectoparasites specialized on their 
hosts such as birds, reptiles, and eggs. Ticks 
are temporary ectoparasites, feeding on 
blood, causing many problems for infected 
bird such as anemia, as well as vectors for 
many pathogens5 .Lice are one of the most 
common ectoparasites of birds and are 
permanent parasites.  
 
They feed on blood absorption as well as 
feeding on skin and feathers, so they 
threaten the lives of their hosts6 causing 
large number of bird’s fatalities. Lice have a 
vital role in transmitting various pathogens 
which give rise to decrease the productivity of 
infected birds3. Toxoplasma gondii is a 
protozoa and obligatory parasite, so it is 
intracellular parasites, causing 
toxoplasmosis which is a zoonotic disease8.It 
has three stages. Cats are its final host, 
while mammals, birds and insects are 
intermediate hosts9.   
 
The role of ectoparasites such as ticks and 
lice in the transmission of T. gondii to 
turkeys has not been of great importance to 
researchers, despite the large number of 
infections recorded in other birds, including 
chickens. In view of the lack of studies on the 
possibility of ticks and lice ability to transmit 
T. gondii, a molecular technique such as 
polymerase chain reaction (PCR) was used in 
the investigation and detection of this 
parasite  . 

Material and Methods 

Study Area 

AL-Diwaniyah province was our research 
place, where the study was conducted in 
during spring and summer seasons from the 
start of March 2017 until the end of October 
2018. 120 turkey birds were selected from 

some districts and areas of AL-Diwaniyah 
governorate such as AL-Diwaniyah, AL-
Shamiya, AL-Daghara, AL-Saniyah, AL-
Shamiya, AL-Hamza and Afak. 20 birds per 
region (10 per season).All of these birds were 
then examined to investigate infected birds, 
whereas Non-infected birds were used as 
control samples for comparison purposes. 
Collection of Samples 

Ectoparasites, such as ticks and lice were 
collected manually and very accurately. All 
parts of infected bird's body were examined 
to isolate them by magnifying glass and 
using forceps. They were then placed in 
special containers containing 70% alcohol. 
The samples were then placed in glass tubes 
containing 5 KOH solutions for 3-5 days for 
lice and larval stages of ticks and for 12-10 
days for adult ticks until all models become 
transparent.  
 
The models are then transferred to a 
progressive concentration of alcohol starting 
at 70% and ending 100% by 24 hours per 
concentration and placed in clean petri 
dishes it is accompanied by pressure from 
both dorsal and the abdominal sides by two 
glass slides. It was loaded on special glass 
slide prepared for this purpose and placed on 
slide contains Canada balsam and the lid of 
slide is placed10. Part of them was sent to the 
Museum of Natural History for the purpose 
of classification. 
Detection of Toxoplasma Gondii by PCR 

Primers 
The primers of this study were designed to 
diagnose Toxoplasma gondii by using PCR 
techniques. Gen Bank-NCBI was relied to 
design primers, where primer3plus program 
was used for primers designing. Primers 
were provided by Korea's Pioneer company 
Table (1).  

 
Table 1: T, gondii primers used in the study and  their nucleotide sequence 

GenBank 
Code no. 

qPCR product 
size Sequence Primer 

AF179871.1 399bp 
GAACCACCAAAAATCGGAGA F Toxoplasma gondii 

B1 gene GATCCTTTTGCACGGTTGTT R 
 

 
PCR Test Procedure 

To detect and investigate the presence of T. 
gondii in the tissues of A. persicus and M. 
stramineus samples, PCR was used for this 

aim by determining the presence of a B1 gene 
in their tissues to study whether they act as 
turkey parasite vectors .DNA was extracted 
from tick and lice samples, based on11, a 
group of lice and ticks were crushed 
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individually by sterilized sticks prepared for 
this purpose.  
DNA extraction process was then carried out 
according to the instructions of processed 
company. After extraction process, extracted 
DNA was preserved at -20 ° C until use in 
PCR technique, then the presence and 
concentration of DNA was examined by 
Nanodrop spectrophotometer. Polymerase 
reaction was then carried out by using PCR 
thermo cycler. Finally, electrolysis was 
conducted using a 1.5-agarose gel to read the 
result of PCR product analysis. 

Blood Test 

Blood was withdrawn from all infected and 
non-infected birds (control group) by 5 ml 
syringes and was divided into two parts. The 
first section: Blood was placed in EDTA tubes 

for tests such as Hb Hemoglobin 
Concentration. The volume of blood cells 
(PCV Packed Cell Volume) , the total number 
of white blood cells (WBC) and red blood cells 
(RBC). Section II: blood was paced in anti-
clotting to get blood serum, where it left a 
period of time until blood aggregates and 
then placed in centrifuge at 3000 cycles/ 
minute for 15 minutes. Serum was isolated in 
other sterile tubes and prepared for this 
purpose and was kept in frozen at a 
temperature of 20 -m until tests such as 
measuring the concentration of the total 
protein, glucose and Cholesterol. Blood tests 
were conducted in the laboratories of faculty 
of sciences, Department of Biology/ Qadisiyah 
University and in the veterinary hospital of 
AL- Diwaniyah governorate.  

Results and Discussion 
 
Table 2: Numbers and rates of turkeys infected by ticks and lice 

No. of Ectoparasite Parasite No.of tested 
samples 

No.of tested 
samples 

Rate (%) 

Ticks Argus  persicus 120 18 15 
Dermacentor variabilis 120 22 18.3 

Lice Goniocotes gallinae 120 45 37.5 
Menacanthus straminus 120 33 27.5 

 

 
The results in Table (2) point out those 120 
birds of turkey in AL-Diwaniyah province 
has been infected with two species of 
ectoparasite are ticks and lice. Two species of 
ticks: Argus persicus and Dermacentor 
variabilis were isolated by 15% and 18.3% 
respectively, and two species of lice: 
Goniocotes gallinae and Menacanthus 
straminus with 37.5% and 27.5% 
respectively.  The results of this study agreed 
with12, where they were able to isolate this 
species of lice parasitic on turkeys in DhiQar 
governorate by 37.82%, which is a very close 
result to the current study. 
 
This species of lice is called the fuzzy feather 
plume for its presence in many area that 
contain dense feathers such as abdomen, 
back and under wings. The reason for its 
presence in these areas may be due to the 
appropriate conditions such as warm and 
moisture necessary for growth and hatching 
eggs, this species of lice is nesting on most 
Poultry in Iraq and the world.  
 
These results were similar to what13 
mentioned in the study of turkeys in AL-
Diwaniyah governorate, where she isolated 
this species by 10%, whereas the species of 
lice and ticks Menacanthus straminus and 
Argus persicus by 2% each. These 

percentages are less than those in the 
present study. This may be attributed to the 
difference in the number of examined birds 
as well as the difference in climatic factors.  
They also agreed with12 in their study of 
ectoparasites on 119 turkey birds in Dhi Qar 
Governorate. They were able to isolate 
Goniocotes gallinae by 37.82%, which is very 
similar to what we found in our study.  
 
The second species of lice Menacanthus 
straminus, which is one of the most 
important species of lice that affects poultry 
and the reason is due to the shortness of life 
cycle, activity, and fast movement14,15 
observed the presence of this species  
parasitic on turkeys In the United States of 
America and by 12.5%. In the same US 
state16 recorded 4.4% less than in the current 
study.  In contrast17 recorded a very high 
variance in France which is 62.25%.  
 
Menacanthus straminus was isolated by18 
parasitic on local chickens in province of AL-
Diwaniyah; Infections may be due to the 
presence of these birds near each other. 
These two species of lice are not only turkey’s 
parasites but were observed in different types 
of poultry. Locally18 isolated two species of 
lice Menacanthus straminus and Goniocotes 
gallinae from local chickens in AL-Diwaniyah 
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governorate with 66% and 15%.  The results 
also showed that turkeys infected by two 
species of ticks: Argus persicus and 
Dermacentor variabilis. This result was 
agreed with13 in her study of 50 birds of 
turkey in AL-Diwaniyah governorate. She 
isolated two species of ticks: Argus persicus 
and Haemophysalis sp. Nymph (2 % each) 
.Argus persicus has a global spread and does 
not specialize on a particular species of bird. 
It was observed in most poultry10. This 
species aslo isolated from pigeon by19 in AL-
Diwaniyah province, with an infection rate of 
1%.Globally, the results were closed to those 
achieved by16, where they isolated two 

species of parasites from turkeys in 
California, USA, which included a species of 
tick similar to the isolated one in this study, 
Dermacentor variabilis (1%) and the species 
of lice Menacanthus straminus By 4.4%, both 
of which are much lower than those in the 
present study. The differences among results 
of researches may be due to study areas, 
number of tested birds and climatic factors, 
which play a large role in high and low rates 
of infection. This tick does not infect Turkey 
only, but could infect a large group of 
mammals and parasites on dogs causing 
great harm to them; this is confirmed by20 in 
the United States.  

 
Table 3: Numbers and rates of isolated ticks and lice from turkey 

Ectoparasite Number Rate (%) 
Ticks Argus  persicus 37 61.6 

Dermacentor variabilis 23 38.3 
Total number of ticks                                     60  

Lice Goniocotes gallinae 115 56.6 
enacanthus straminus 88 43.3 

Total number of lice                                        203  
 
The results in Table (3) revealed that the 
number of lice isolated from birds was the 
highest compared to ticks. The number of lice 
was 203 distributed by (115 and 88 for the 
above two species and 56.6% and 43.3%, 
respectively), whereas the number of ticks 
was 60 distributed by (37, 23, and 61.6%, 
respectively, 38.3%). The presence of these 
parasites on the bird's body may be due to 

their nature of living and life cycle .The 
increasing of numbers and widespread may 
be due to the shortness of life cycle and the 
large numbers of eggs that are placed by 
females 21 .The lack of numbers of ticks on 
the body of birds because they fall from birds 
body after taking a sufficient blood meal and 
complete their life cycleaway22.  

 
Table 4: The rates of turkey spread infected by tick and lice according to region and season 

Regions Season No .of tested 
samples 

No. of infected for each 
season 

Rate (%) 

Ticks Lice Ticks Lice 
AL-Diwaneyah spring 10 3 4 30 40 

summer 10 1 1 10 10 
AL-Daghara spring 10 6 10 60 100 

summer 20 2 5 20 50 
AL-Saniyah spring 10 5 10 50 100 

summer 10 1 4 10 40 
AL-Hamza spring 10 7 10 70 100 

summer 10 3 2 30 20 
AL-Shamiyah spring 10 4 8 40 80 

summer 10 3 4 30 40 
Afak spring 10 6 9 60 90 

summer 10 4 5 40 50 
Total spring 60 31 51 51.66 85 

summer 60 14 21 23.33 35 

 
The results of table 4 pointed out that 
turkeys were infected by ticks and lice in six 
districts in AL-Diwaniyah governorate 
during spring and summer seasons, where 
the highest rate was by lice and followed by 
ticks and in spring season compared with 
summer. The highest rate of infection by lice 
was 100% during spring in the areas of AL-
dagara, AL-Saniyah, and AL- Hamza, while 
the lowest rates were during summer.  

Related to ticks, the highest rate was 70% 
during spring in the area of AL-Hamzah , 
while the lowest rates of infection was 
10%during the summer season in AL- 
Diwaniyah and AL-Saniyah. The differential 
rates of infections among areas may due to 
environmental nature, where it was higher in 
country than city.  The increasing in the 
rates of lice and ticks during spring may be 
due to the favorable weather conditions in  
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spring, such as moderate temperatures and 
moisture availability which are ideal 
conditions for development and 
reproductions. The results of the study 
agreed with23 in his study on the parasitic 
parasites of the turkeys in Republic of the 
Czech Republic. He observed an increasing in 

the severity of infection during spring, 
especially in April, due to ideal weather 
conditions for growth and reproduction, as 
low rates of infection during summer months 
because of appropriate conditions such as 
high temperatures, which caused the 
reduction of activity of these parasites.

 
Table 5: Mean and standard error X¯ ± SE of some parameters of turkey blood infected by ticks, lice and non -infected 
(control) 

Test 
 
Group 

Hb 
(Mg/100ml) 

PCV 
(%) 
 

RBC 
(106  Cell/Mm3) 

 

WBC 
(103 Cell/Mm3) 

 
 
 
Infected 

Lice 8.81 ±0.95 
7.71-9.92 

23.36 ±1.76 
22.11-24.62 

2.39 ±1.21 
2.11-2.67 

25.32±0.91 
24.53-26.11 

Ticks 9. 47 ±1.01 
8.83-10-11 

24.18 ±1.38 
23.13-25.23 

2.87 ±0.92 
2.62-3.12 

23.11±0.91 
22.54-23.69 

 
Control 

11.15 ±0.78 
10.77-11.53 

30.88±1.82 
30.25-31.52 

3.54+2.77± 
3.22-3.86 

20.54±0.91 
20.21-20.88 

 
Blood tests are considered one of the 
pathological indicators. The results in table 
(5) showed significant differences in blood 
tests among turkeys infected with lice and 
ticks and non-infected ones. It was observed 
a significant decrease in the concentration of 
Hb P (0.05), the volume of PCV and the total 
number of RBC compared to non-infected 
birds. The reason may be that these parasites 
are directly fed to the infected bird's blood 

causing anemia and hemorrhage due to skin 
tissue rupture and because of itching and 
brushing by birds2  It was also observed that 
there was a significant increase in the total 
number of white blood cells (WBC) in infected 
cats and lice compared to non-infected .The 
reason may due to an increase in the activity 
of the immune system and its response to 
infection by ectoparasites24 in addition to 
inflammations caused by ectoparasites25. 

 
Table 6: Mean and standard error X ¯ ± SE of some biochemical parameters of turkeys infected by ticks, lice and non-
infected (control) 

Test 
Group 

Total protein Cholesterol Glucose 

Infected Lice 2.50±0.34 
2.12-2.89 

72.36±0.81 
70.32-74.41 

146.73±1.99 
144.64-148.83 

Ticks 3.10±0.21 
2.89-3.31 

72.36±0.81 
70.32-74.41 

166.97±0.99 
166.87-167.51 

Control 4.37±0.16 
3.87-4.87 

126.64±0.57 
123.55-129.73 

187.87±1.50 
186.84-188.11 

 
The results in Table (6) illustrated the effect 
of ectoparasites such as lice and ticks on 
some biochemical parameters of blood serum, 
where there was a significant decreasing (P ˂ 
0.05) in total protein concentration, 
cholesterol and glucose levels in infected 
birds. The lowest values were by lice and 
then followed by tick compared to control, 
which achieved the highest values.  
 
The reason of low concentration of total 
protein and glucose is the lack discomfort and 
loss of appetite for food, while low cholesterol 
may be belong to liver disorder and failure of 
cholesterol building due to the direct and 
indirect the effect of parasite on the infected 
bird and the toxic effects of  parasites 
secretions in blood26,27.The results of this 

study agreed with29 in her study on local 
chickens infected experimentally by lice, 
where the values of glucose and cholesterol 
were decreased, but the rates of total protein 
values increased. This attributed to body’s 
requirement for proteins as objects to control 
the risk of parasites. 
Eye Changes 

The presence of changes in skin caused by 
infection such as the fall of feathers and 
break others was observed through the 
examination of birds infected by 
ectoparasites , where some areas appeared 
barren without feathers as well as wounds, 
scratches ,and bleeding due to bird scratch to 
his skin by beak. Images (1)and(2).



Khalid Thamir Mattar AL-Shaibani et. al.| Journal of Global Pharma Technology| 2018; 10(06):273-280 

©2009-2018, JGPT. All Rights Reserved                                                                                                                                         278  
                                                                                                                                    

 
Image 1: Feather loss and appearance of featherless areas in birds infected by lice 

 

 
Image 2: broken feathers of birds infected by lice 

 
Molecular Detection by Using PCR 

The outcomes of polymerase chain reaction 
for 35 lice menacanthus straminus and 20 
ticks Argus persicus samples collected from 
turkeys referred to the presence of 22 and 8 
positive samples of both lice and ticks with 
percentages amounted to 62.8% and 40%  
Respectively. This confirmed the presence of 
parasite as shown in Table (7) and images (3) 
and (4). The results of the current study 
agreed with the investigations of 28AL-
Lebawi (2015) in her study on the lice 
collected from local chickens in AL-

Diwaniyah province, confirming the presence 
of parasite in Menacanthus straminus lice 
tissue by 57.57% by using PCR which is very 
close to the result to the current study. 
Worldwide, these results agreed with29. This 
species of lice is considered one of the most 
important reservoirs and carrier for these 
parasites especially in poultry. Many local 
and international scientific papers pointed 
out that poultry are exposed to infection by 
these parasites, as well as its presence in its 
blood and tissue due to the parasitism of 
infected lice such as18, 30. 

  
Table 7: The number of tested and positive samples of lice and tick and the presence of B1 gene of T.gondii in M. 
stramineus and Argus persicus tissues by using PCR 

Rate (%) No.of positive samples No.of tested 
samples 

Parasite 

62.8 22 35 Menacanthus straminus 
40 8 20 Argus  persicus 

 

 
Figure 3: Electrophoresis of DNA samples from (1-10) of M.stramineus on agarose gel at concentration (1.5%). The 
results of PCR of B1 gene for the diagnosis of T.gondii are shown. 3,2,1 10,9,8,6,5, Samples are positive samples ,while 
7 and 4 samples represent negative ones 
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Figure 4: Electrophoresis of DNA samples from (1-10) of Argus persicus on 1.5% agarose gel,where the results of PCR 
of B1 gene related to the diagnosis of T.gondii are shown. 3,2,1,9,7,5,4 Samples represent Positive samples, whereas 8 
and 6 samples represent negative ones 
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