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Abstract
This study was based to estimate the infection rates of haemosporidians protozoa and the relationship between sex, age and
months on these rates in the local domestic breed chickens (Gallus gallus domesticus) of different ages and sexes purchased
from the local markets in Baghdad city, by using 180 blood samples collected from wing vein, during the period extended from
1/10/2018 till 31/3/2019. The total infection rate of haemosporidians (Plasmodium and Leucocytozoon) examined by blood
smears was 44.44% and the infection rate according to the genera of parasites was 28.33 % in Plasmodium spp. and 30.00%
in Leucocytozoon spp. with a significant (P <0.01) difference. There was no significant effect of age in the infection rate, the
infection rate in young chickens was 33.84% compared to adults (50.43%). The sex had a significant (P <0.01) effects in the
infection rates, that were 44.31% in males and 44.56% in females, that was in Plasmodium spp. 30.43% in females and in males
26.13% and in Leucocytozoon spp. it was 30.43% in females and 29.54% in males. In conclusion, a highly spread of
haemosporidians protozoa specially Plasmodium and Leucocytozoon in domestic chickens in Baghdad city.
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Introduction
Haemosporidians infections as a protozoa parasites

that causing diseases by a group of parasite which infect
mammals, reptiles, birds and amphibians (Valkiunas, 2005)
and there are three genera namely, Plasmodium,
Leucocytozoon  and Haemoproteus , of avian
haemosporidians (Beadell and Fleischer, 2005) and the
species of these three genera are faithful, related
genetically, but their life-history traits differ, besides all
three genera, but most often only Plasmodium spp. are
referred to the avian malaria parasites (Hellgren et al.,
2004). They causing diseases such as avian malaria,
leucocytozoonosis and haemoproteosis (Martinsen et al.,
2006).

 Majority of the published works in the field of avian
haemosporidians studies fixated on species of the genera
Haemoproteus and Plasmodium, because they are more
easily detected, while there are few studies on
Leucocytozoon spp. comparatively. (Atkinson and van
Riper III, 1991). Life cycles of these parasites need two
hosts, according to the species of parasites, undergo in
invertebrate host (vectors), sexual reproduction (Desser

and Bennett, 1993), Culex mosquitoes (van Riper III et
al., 1993) and Diptera (Culicidae), (Piovesan-Alves et
al., 2005) and in vertebrate host was asexually (Garnham,
1966). Malaria was cause by genus Plasmodium spp. in
female mosquitoes develop only, most often of the Culex
(Culicoides midges) in genus Haemoproteus spp. and
Hippoboscid flies, while use Simuliids flies in genus
Leucocytozoon spp. (Atkinson and van Riper III, 1991;
Valkiûnas, 2005). The infection of these parasites (avian
malaria) may be severe for birds in zoos or domestic and
the severity depending on the infection routes, sex, age,
breed, diet and husbandry (Ferrell et al., 2007). Females
are less resistant than males (Bennison and Coatny, 1948)
and affected birds suffer from anemia, weakness, dyspnea
and death in extreme cases advanced and anorexia
(Grenier and Ritchie, 1994). There are different diagnostic
methods used for detection of the haemosporidians
parasites, such as the traditional methods (Blood smears),
that detect the infection by microscopic examination
(Fallon et al ., 2003). Due to the importance of
haemosporidians, high spread with their economic loss,
mortalities and their prevalence not well known in
domestic chickens in Baghdad city, this study was
conducted.
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significant(P<0.01) difference. (Table 2).
The effect of age in the infection rate

A higher infection rate 50.43% (58/115) was found
in adult domestic chickens (Gallus gallus domesticus)
more than 6 months, while the lower infection rate 33.84%
(22/65) was recorded in young animals less than 6 months
without significant (P>0.05) difference. (Table 3).
The effect of sex in infection rate

A higher infection rate 44.56% (41/92) of
haemosporidians was recorded in females, while the lower
infection rate 44.31% (39/88) was found in males without
significant (P>0.05)difference. (Table 4).
The infection rate of haemosporidians according to
the sex and genera of parasites

A higher infection rate 30.43% (28/92) of Plasmodium
sp. was found in females of domestic chickens (Gallus

Matrials and Methods
Area and period of the study

The area of the study includes local markets of
Baghdad Al Jadida, Abu-Ghurib and Al-Baia during the
period from 1/10/2018 till 31/3/2019.

Animals of the study: One hunderd and eighty local
breed chickens (Gallus gallus domesticus) males, females,
young and adults were randomly purchased.

Blood samples collection: About 1-2 ml of wing blood
were collected from each bird by a sterile syringe 5 ml
(Al-Daraji et al., 2008), putted in EDTA (Ethylene
diamine tetraacetic acid, K2) tubes, brought to the
Laboratory of Parasitology/College of Veterinary
Medicine/Univercity of Baghdad for prepeared a thin
blood smears, air dried, absolute methanol fixed for 3-5
mintes and stained by Giemsa stain (10%) for 20-30 min.
to identify haemosporidian parasites (Soulsby, 1982;
Samour, 2008).

Statistical Analysis: Chi-square was used for
determined the effects of epidemiological factors (age
and sex) of the study at a significant (P< 0.05) difference
level (Al-Mohammed et al., 1986).

Results
Infection rate of haemosporidians parasites in
domestic chickens (Gallus gallus domesticus).

The total infection rate of haemosporidians
(Plasmodium spp. and Leucocytozoon spp.) in chickens
(Gallus gallus domesticus) by Giemsa stain blood smears
was 44.44% (80/180). (Table 1).
The infection rate of haemosporidians according to
genus of parasite

The infection rate according to genera of parasite
28.33 % (51/180) was recorded in Plasmodium spp. and
30.00% (54 /180) was found in Leucocytozoon spp. with
Table 1: Total infection rate of haemosporidians in chickens

(Gallus gallus domesticus) by Giemsa stain.

No. of  sample examined Positive Percentage (%)
180 80 44.44

Table 2: The infection rate of haemosporidians according to
genus of parasite (Plasmodium spp. and Leucocytozoon
spp.) in domestic chickens(Gallus gallus domesticus)
by Giemsa stain.

Genera of No. of  sample
Positive

Percentage
parasites examined  (%)

Plasmodium spp.
180

51 28.33
Leucocytozoon spp. 54 30.00

2 *50.18
*P<0.01

Table 3: The infection rate of haemosporidian in domestic
chickens (Gallus gallus domesticus) according  to
age of by Giemsa stain.

Age
No. of  sample

Positive
Percentage

examined  (%)
Young 6 months 65 22 33.84
Adult 6 months 115 58 50.43

2 *3.66
*Non significant (P>0.05)

Table 4: The infection rate of haemosporidians in domestic
chickens (Gallus gallus domesticus) according to
sex by Giemsa stain.

Sex No. of  sample examined Positive Percentage(%)
Males 88 39 44.31

Females 92 41 44.56
2 *1.11

*Non significant (P>0.05)

Fig. 1: Plasmodium spp. in the red blood  cells of domestic
chickens (Gallus gallus domesticus) stained by Giemsa
stain (X100).
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gallus domesticus) than males 26.13% (23/88), also in
Leucocytozoon spp. a higher infection rate 30.43% (28/
92) was recorded in females, while the lower infection
rate 29.54% (26/88) was recorded in males with
significant (P<0.01) difference. (Table 5, Fig. 1, 2).

Discussion
The result of the present study were shown a higher

infection rate of haemosporidians in domestic chicken
(Gallus gallus domesticus) by Plasmodium and
Leucocytozoon and they were showed higher infection
rate in adult compared to the young chickens and in
females than males. These results are differ than the
results that recoded previously such as Zamaura-Vilchis
et al., (2012) who were found 32.3% an infected with
haemoparasites, 19.9%, Haemoproteus 6,2% Leucocyt-
ozoon and 1,74% Plasmodium is bird, Fernandez-Davila
and Phalen, (2013) were found in birds 11,4% infected

with haemosporidians 51.1% Leucocytozoon and 31.4%
Haemoproteus and 10.9% Plasmodium, that differences
may be due to their biological habitat of these parasites
which are heteroxenous parasite and need more than
one obligatory host type in their life cycles, the intermediate
hosts are vertebrates and the definitive hosts are dipteran
insects, which transmit the infective stages between birds
hosts (Atkinson and Van RiperIII, 1991; Valkiunas, 2005;
Angrisano et al., 2012 ) and the development process in
vectors are essentially conserved in avian parasites
(Garnham, 1966; McGhee et al., 1988 ). On the same
hand, these parasites were monitored by microscopic
analysis of thin blood smears stained with Giemsa stain
(Prunk-Nern et al., 2014), but it is not a reliable method,
when it is performed by non-expert due to lake of training
expertise as it requires special training and considerable
expertise (Chen et al., 2013; Razzak and Al-Haqban,
2015), in spit avian malaria has been detected by
microscopic examination of blood smears (Greiner et al.,
1975; Mcclure et al., 1978; Peirce, 1981; Atkinson and
Van Riper III, 1991) and the intensity of infection can be
estimated for each host by using blood smears (Valkiunas,
1993; Richner et al., 1995; Rintamaki et al., 1998). In
the same way, that differences may be related to the
diversity of the vectors (Culex, Aedes and Simulim),
which are abundant of river, lacks and/or to the specimens
that were collected (Cohen, 1977) and with mentioned
the phenomena of low grade parasitaemia. In addition,
the abundance of rivers and lacks have a highly influence
in the infection rates (Zahar, 1984), as well as the bodies
of chickens were almost fully covered by feathers
compared with mammals, that maybe shows a highly
infection rate (Tanner, 1998; Snow et al., 1999).
Haemoparasites infection mainly depend on an
invertebrate vectors usually sucking insects to infect their
avian host (Valkiunas, 2005), which are effects and
influence the hosts habitat choice and the bird species
are unable to develop a resistance to these parasites may
have vectors and abundance increases the chances to
infection (Atkinson et al., 1995, 2000; Woodworth et al.,
2005). Also, to the migration allows areas increases the
infection (Perez-Tris and Bensch, 2005; Perez-Tris et
al., 2007). In conclusion,the haemosporidian parasites
(Plasmodium spp. and Leucocytozoon spp.) are highly
distributed in domesticated chickens (Gallus gallus
domesticus) in Baghdad city.

References
Al-Daraji, H.J., W.K. Al-Hayani and A.S. Al-Hassani (2008).

Avian Hematology. College of Agriculture, University of
Bagdad: 2-10.

Al-Mohammed, N.T., K.M. Al-Rawi, M.A. Younis and W.K.

Fig. 2: Leucocytozoon spp. in blood of domestic chickens
(Gallus gallus domesticus) stained by Giemsa stain
(X100).

Table 5: The infection rate of haemosporidians (Plasmodium
spp. and Leucocytozoon spp.) in domestic chickens
(Gallus gallus domesticus) according to the sex by
Giemsa stain.

Sex No. of Plasmodium sp. Leucocytozoon sp.
samples Positive  Positive
examined   (%) (%)

Males 88 23 (26.13) 26 (29.54)
Females 92 28 (30.43) 28 (30.43)

2 *31.47
* P<0.01



Al-Morani (1986). Principles of Statistics. Press Baghdad
University.

Angrisano, F., Y.H. Tan, A. Sturm, G.I. McFadden and J. Baum
(2012). Malaria parasite colonization of the mosquito
midgut-placing the Plasmodium ookinete center stage.
Int. J. Parasitol., 42: 519-27.

Atkinson, C.T. and C. van Riper III (1991). Pathogenicity and
epizootiology of avian hematozoa: Plasmodium ,
Leucocytozoon and Haemoproteus. In: Ecology, evolution
and behavior. Bird-parasite interactions. Loye, J. and Zuk,
M. eds. Oxford University. Press, New York: 19-48.

Atkinson, C.T., R.J. Dusek, K.L. Woods and W.M. Iko (2000).
Pathogenicity of avian malaria in experimentally infected
Hawaii Amakihi. J. Wildl. Dis., 36: 197-204.

Atkinson, C.T., K.L. Woods, R.J. Dusek, L.S. Sileo and W.M.
Iko (1995). Wildlife disease and conservation in Hawaii:
Pathogenicity of avian malaria Plasmodium relictum in
experimentally infected Iiwi Vestiaria coccinea. Parasitol.,
111: S59-S69.

Beadell, J. and R. Fleischer (2005). A restriction enzyme-based
assay to distinguish between avian Haemosporidians. J.
Parasitol., 91: 683-685.

Bennison, B.E. and G.R. Coatney (1948). The sex of the host as
a factor in Plasmodium gallinaceum infections in young
chicks. Sci., 107: 147-148.

Chen, T., C. Yong-Zhang, Wang, Q.U.  Zhenshen, F. Wang and
T.S. Mahmood (2013). Complex local phase based
subjective surfaces (CLAPSS) and its application to DIC
red blood cell image segmentation. Neurocomputi., 99: 98.

Cohen, S. (1977). “Mechanisms of Malaria Immunity’’,
Transaction of the Royal Society of Tropical Medicine
and Hygeine,71: 283-286.

Desser, S.S. and G.F. Bennett (1993). The genera Leucozytozoon,
Haemoproteus and Hepatocystis. in J.P. Kreier, ed. Parasitic
protozoa. Vol. 7, 2nd ed. Acad. Press, San Diego, C.A. :273-
310.

Fallon, S.M., R.E. Ricklefs, B.L. Swanson and E. Bermingham
(2003). Detecting avian malaria: an improved polymerase
chain reaction diagnosis. J. Parasitol., 89(5): 1044-1047.

Fernandez-Davila, M.A. and D. Phalen (2013). Haemosporidia
and Australian wild birds. awhn @zoo nsw.gov. au: 1-9.

Ferrell, S.T., K. Snowden, A.B. Marlar, M. Garner and N.P. Lung
(2007). Fatal hemoprotozoal infections in multiple avian
species in a zoological park. J. Zoo. Wildlife Med., 38: 309-
316.

Garnham, P.C. (1966). Malaria Parasites and other
Haemosporidia. Oxford, Blackwell Scientific Publications.
(cited by Valkiunas, G. (2005)).

Greiner, E.C., G.F. Bennett, E.M. White and R.F. Coombs (1975).
Distribution of the avian hematozoa of North America.
Can. J. Zool., 53: 1762-1787.

Greiner, E.C. and B.W. Ritchie (1994). Parasites. In: Avian
Medicine: Principles and Application. Ritchie, B.W.,

Harrsion, G.J. and Harrsion L., R. eds., Wingers Publishing,
Lake Worth, FL: 1007-1029.

Hellgren, O., J. Waldenstrom and S. Bensch (2004). A new PCR
assay for simultaneous studies of Leucocytozoon,
Plasmodium and Haemoproteus from avian blood. J.
Parasitol., 90(4): 797-802.

Martinsen, E.S., S.L. Perkins and J.J. Schall (2008). A three-
genome phylogeny of malaria parasites Plasmodium and
closely related genera): Evolution of life-history traits and
host switches. Molecul. Phyloge. Evol., 47: 261-273.

Mcclure, H.E., P. Poonswad, E.C. Greiner and M. Laird (1978).
Haematozoa in the birds of Eastern and Southern Asia.
Memorial University of Newfoundland, St. John’s,
Newfoundland, Canada.

McGhee, R.B. (1988). Major animal models in malaria research:
avian. In: Malaria: principles and practice of malariology.
Wernsdorfer, W.H. and McGregor, I. (eds). Volume II.
London: Church. Living: 1545-1567.

Peirce, M.A. (1981). Distribution and host-parasite check-list
of the haematozoa of birds in Western Europe. J. Nat.
Hist., 15: 419-458.

Pérez-Tris, J. and S. Bensch ( 2005). Dispersal increases local
transmission of avian malarial parasites. Ecol. Letters., 8:
838-845.

Pérez-Tris, J., O. Hellgren, A. Križanauskiene, J. Waldesntröm,
J. Secondi, C. Bonneaud, J. Fjeldsa, D. Hasselquist and S.
Bensch (2007). Within-host speciation of malaria parasites.
PLos. ONE., 2: e235.

Piovesan -Alves, F., H.L.S. Gil, M.T. Marrelli, P.E.M. Ribolla,
E.P. Camargo and L.H.P. Da Silva (2005). Asymptomatic
carriers of Plasmodium spp. as infection source for malaria
vector mosquitoes in the Brazilian. Amazon J. Medi.
Entomo., 42(5): 777-779.

Prunk-Nern, M., S. Pattaradilokrat, K. Chumpolbanchorn, S.
Pimnon, S. Narkpinit, P. Harnyu-ttanakorn, P. Buddhirakkul
and T. Saiwichai (2014). Effects of artesunate treatment on
Plasmodium gallinaceum transmission in the vectors
Aedes aegypti and Culex quinquefasciatus. Vet. Parasitol.,
207(1-2): 161-165.

Razzak, M.I. and I.B. AlHaqban (2015). Automatic detection of
malarial parasite using microscopic blood images. J. Med.
Imag. Hlth. Inform., 5: 1-8.

Richner, H., P. Christe and A. Oppliger (1995). Paternal
investment affects prevalence of malaria. Proc. Natl. Acad.
Sci., 92(4): 1192-1194.

Rintamäki, P.T., W. Ojanen, H. Pakkala and M. Tynjälä (1998).
Blood parasites of migrating willow warblers Phylloscopus
trochilus at a stopover site. Can. J. Zool., 76: 984-988.

Samour, J. (2008). Avian medicine. 2 nd ed. Mosby. Elsev. London:
47-49.

Snow, R.W., M. Craig, U. Deichmann and K. Marsh (1999).
Estimating mortality, morbidity and disability due to malaria
among Africa’s non-pregnant population. Bull. WHO.,

Prevalence of Some Haemosporidians in Domesticated Chickens in Baghdad City 3447



77(8): 624-640.
Soulsby, E.J.L. (1982). Helminths, Arthropods and Protozoa of

Domesticated Animals. 7th ed. Bailliere Tindall. London.
Tanner, M. (1998). Malaria from molecular biology to

epidemiology. Swiss Tropical institute (STI) Biennial
Report,,Basel, Switzerland.

Valkiunas, G. (1993). The role of seasonal migrations in the
distribution of Haemosporidia of birds in North Palearctic.
Ibidem., 2: 57-67.

Valkiunas, G. (2005). Avian malaria parasites and other
haemosporidia. CRC Press, London.

Van Riper III, C., C.T. Atkinson and T.M. Seed (1993).
Plasmodia of birds. In Wasielewski, T.K.W.N. von (1904)
Studien und Mikrophotogramme zur Kenntnis der

Pathogenen Protozoen. Leipzig: 73-140.
Woodworth, B.L., C.T. Atkinson, D.A. LaPointe, P.J. Hart, C.S.

Spiegel, E.J. Tweed, C. Henneman, J. LeBrun, T. Denette,
R. DeMots, K.L. Kozar, D. Triglia, D. Lease, A. Gregor, T.
Smith and D. Duffy (2005). Host population persistence in
the face of introduced vector-borne diseases: Hawaii
amakihi and avian malaria. Proc. Natl. Acad. Sci., 102
(5): 1531-1536.

Zahar, A.R. (1984). Vector control operations in the African
context. Bull WHO., 62 (Suppl.): 89-100.

Zamora-Vilchis, I., S.E. Williams and C.N. Johnson (2012).
Environmental temperature affects prevalence of blood
parasites of birds on an elevation gradient: Implications
for disease in a warming climate. PLos. ONE., 7: e39208.

3448 Rana Mohammed Ibrahim and Haider Mohammed Ali Al-Rubaie


