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Abstract                                                                                                                       

     Babesia, one of the most important parasites transmitted by hard ticks (family Ixodidae), is 
responsible for high infection and mortality rates in sheep herds in various countries around the 
world. The current study included the diagnosis of the Babesia parasite in 260 blood samples 
collected from sheep in different areas of Mosul from November 2023 to June 2024. Thin blood 
smears were prepared from them, stained with the Giemsa stain, and examined by using the light 
microscope. The Babesia species was diagnosed in 112 blood samples, with a total infection rate 
of 43.07%. Two species of Babesia were diagnosed: the large-sized Babesia (Babesia motasi) 
with a measurement rate of (3.76±0.83) x (2.39±0.78) and a range of (2.5-5) x (1-5) µm, and the 
small sized Babesia (Babesia ovis) with a measurement rate of 1.81±0.58 x (1.1±0.47), with a 
range of (1-2.5) x (1.1-2.1) µm. The current study also included the possibility of using the 
fluorescent Acridine orange stain (AO) to stain 50 sheep blood samples. This stain was 
distinguished by its easily and speed in diagnosing infection with the Babesia parasite in blood 
smears within two minutes.  This stain is useful in survey and epidemiological studies, but it is 
not useful in parasite specific identification. 
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Introduction     

Babesia parasites are tick-borne diseases 
and obligate intraerythrocytic protozoa 
belonging to the phylum Apicomplexa (1). 
Wild and domestic animals are reservoir 
hosts for more than 100 Babesia spp. (2). 
Microscopic examination of blood smears 
stained with Romansky stains, especially the 
Giemsa stain, through the hundred years that 
have passed is the gold standard test for 
diagnosis. Many blood parasites and 
Rickettsia (3) Babesia spp. have a direct 
impact on productivity and economics for 
animals; these pathogens are transmitted by 
hard ticks (4 ). Microscopic examination by 
using Giemsa stain is considered the fast, 
sensitive which ranging from 10-5 -10-6 and 
non-expensive methods to diagnose Babesia 
species in different host (5). 

One of these diagnostic alternatives involves 
using fluorescent dyes to stain nucleic acids, 
such as Acridine orange (AO). Fluorescent 
dyes penetrate cells and interfere with 
deoxyribonucleic acid DNA and ribonucleic 
acid RNA (via electrostatic attraction). AO 
dye also disrupts acidic components, 
including lysosomes. In slightly acidic 
conditions, this dye emits an orange light 
when excited by blue light (6). In 1942 both 
Hilbrich, Struggler described the first used 
acridine orange in diagnosis of 
microorganisms. Since then, the dye has 
been used to examine the bacterial content 
in soil and water to determine the degree of 
bacterial contamination in water (7). AO is 
used in the diagnosis of some parasites such 
as Plasmodium spp., Trypanosoma spp., 

Trichomonas vaginals, Toxoplasma gondi, 
Babesia spp. such as B. bigemina and B, 
canis (3,6,8-10). 

This study aimed to detect Babesia spp. in 
sheep in Mosul city and study the 
morphological and biometrical 
characteristics of this parasite by using 
Giemsa and Acridine orang stain. 

Materials and Methods 

Collecting blood samples 

A total of  260 blood samples were collected 
randomly from sheep through field visits to 
different areas of the city center of Mosul 
and from the fields of the College of 
Agriculture and Forestry / University of 
Mosul, as well as from disease cases 
received at the teaching hospital of the 
College of Veterinary Medicine / University 
of Mosul and animals slaughtered in the 
Mosul abattoirs for the period  November 
2023 to June 2024. Blood samples were 
collected from both sexes and different ages, 
from animals suffering from distinct clinical 
signs of disease, and from animals that 
appeared clinically healthy. 

Blood samples of 3-5 ml were taken from 
the jugular vein after sterilizing the area 
with 70% ethyl alcohol using wine-filled, 
sterile, single-use medical syringes. As for 
samples collected from sheep at the 
slaughterhouse, blood was also taken from 
the jugular vein directly during the slaughter 
process. The blood samples were kept in 
tubes containing the anticoagulant type 
EDTA and were stirred slightly to prevent 
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blood clotting. The samples were 
transported in cool boxes with ice packs to 
the Laboratory of Parasitology\ College of 
Veterinary Medicine\University of Mosul to 
conduct laboratory tests on them. 

Microscopic examination of blood 
samples 

From 260 blood samples, thin blood smears 
were made and stained with Giemsa stain. 

1- Preparation of Giemsa stain 5% 

A- Prepare a stock of Giemsa stain by 
mixing 0.75 g of Giemsa powder with 25 ml 
of glycerin in a ceramic mortar until it 
becomes a paste, then incubate for 30 
minutes at 37 °C, mix well with 75 ml of 
absolute methyl alcohol, and incubate for 24  
hour at 37 °C.  

B- Prepare working Giemsa solution: by 
mixing 5 ml of the concentrated dye solution 
with 45 ml of distilled water, then filtered 
using filtering paper and storing in dark 
glass bottles to prevent light from entering 
until used (11). 

C- Staining method: 260 thin blood smears 
were prepared. Fix the blood smears with 
absolute   methyl alcohol for 3-5 minutes. 
The blood smears were stained with 5%   
Giemsa stain for 30-60 minutes. The smears 
were washed with water, left to dry, and 
then examined using a light microscope with 
100X oil lens magnification to distinguish 
Babesia spp.(12). 

2- Preparation Acridine Orange stain: 

 50 blood smears were selected randomly, 
fixed with absolute methyl alcohol, and 
stained with Ao according to (13). 

A- prepare stock solution: It has been 
dissolved 50 mg of Ao powder (BDH 
Chemicals Ltd Poole England) Acridine 
orange in 10 ml of distilled water (0.5%) 
and placed in an opaque bottle. It was stored 
in the refrigerator for four weeks. 

B-Prepare the working solution: Take 1 
ml of Ao stock solution and 0.5 ml of glacial 
acetic acid, which add to 50 ml of distilled 
water. This solution is sufficient to stain 
eight glass slides. And the concentration 
becomes (0.01%). The PH of the working 
solution was measured using a PH meter 
(PH=3). 

C-Staining method: 

1- Blood smears fixed with absolute 
methyl alcohol 

2- Placed after dry it completely in Ao 
Working solution (0.01%) for 2 
minutes. 

3- The blood smears were washed gently 
with water 

4- The sample was completely dried in air 
and then examined using a fluorescence 
microscope at the College of 
Dentistry/University of Mosul. The type 
of fluorescent microscope used was the 
Italy/Optika -350B, equipped with a 
filter set Sequence (G BF B). The 
examination was conducted using a 
blue light on the candidate BF. 
Results 
This study recorded a total rate of 
infection with Babesia spp. in sheep by 
microscopic examination of Giemsa-
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stained blood smears of 43.07% (112/260) in Mosul city (Table 1). 

 

Table 1: Total rate of infection with Babesia spp. in sheep 

 

 

Two types of Babesia were found in the 
blood smears. These were based on the 
shape and size of the bacteria, as well as 
where they were found in the erythrocytes. 
The large Babesia (B motasi) bacteria 
usually take up two thirds or more of the red 
blood cell and are pyriform. They can be 
found singly or in pairs, usually at an acute 
angle, and can be ring, oval, elongated, 

amoeboid, or subspherical (Fig 1). The 
average size of a large Babesia was 
3.76±0.83 µm and its paired forms were 
usually at an acute angle on the edge of the 
red blood cells (Fig. 2). The average size of 
a small Babesia was 1.81±0.58 µm and its 
paired forms were usually 1.1±0.47 µm and 
their mean size was (1-2.5) ×(1.1-2.1) µm 
Table(2). 

Table (2) : the characteristic features  and measurements of the Babesia ovis and  Babesia 
motasi diagnosed in sheep blood samples. 

Parasite Characteristic features Measurements µm 
Length 

 
width 

Mean Range Mean Range 
B.ovis small Babesia mostly oval or 

pyriform, paired forms usually at 
an obtuse angle at the margin of 
the red blood cells 

1.81±0.58 1-2.5 1.1±0.47 1.1-2.1 

B.motasi as large Babesia occupying two 
thirds or more of the red blood cell 
,usually pyriform ,singly or in 
pairs generally at an acute angle; 
ring, oval, elongated, amoeboid , 
sub spherical 

3.76±0.83 2.5-5 2.39±0. 78 1-5 

 

 

 

Number of examined blood samples Number of positive samples Percentage% 

                   260               112          43.07 
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Fig 1: Babesia . motasi in different forms ( a, b- pyriform in acute angle ,c- round form, d-amoeboid 
form) X100 stained with Giemsa stain and by using digital camera   
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Fig 2: Babesia ovis with different form (a-b-pyriform with obtuse angle, c- ring form,  d- single 
pyriform) X100 stained with Giemsa stain and  by using      digital camera        
 

The present study used fluorescent stain 
(AO) to examine 50 blood smears. The stain 
revealed the presence of Babesia in the 
infected red blood cells, with the nucleus 
fluorescing in a bright orange to yellow 
color, while the uninfected red blood cells 

displayed a green color, giving the smear a 
green background. The AO stain diagnosed 
the Babesia infection in less than two 
minutes, utilizing low magnification at 4X, 
10X, and 40X. (Fig3 ,4). 

 

 

 

 

 

 

 

   Fig3: Blood smear stained with AO showing Babesia  parasite at 4X  by using digital 
camera  , 
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   Fig4: Blood smear stained with AO showing Babesia  parasite at 10X  by using digital 
camera   

 

 

Discussion   

The study found that the total infection rate 
of Babesia spp. in sheep in Mosul city was 
43.07%. This high percentage may be 
attributed to the potential endemicity of 
Babesiosis in Mosul city. In addition to the 
high infection rate, it could also be attributed 
to the climatic conditions that facilitate the 
growth of vector ticks.  Numerous studies 
have examined the prevalence of Babesia 
spp. infection in sheep across various Iraqi 
governorates, including Mosul city, Dohuk, 
Sulaimaniya, and Baghdad, as well as 
neighboring countries like Turkey and Iran, 
and Arab nations like Egypt, India, and 
Pakistan. These studies have documented 
varying infection rates in both sheep and 
goats, which range from 4% to 90% (14–
22). 

Recording different, high or low rates of 
infection with the Babesia parasite in 
different regions of the world may be due to 
several factors, including, the difference in 
management systems, the difference in 
diagnostic methods used sample size, 
climatic conditions, animal breeds, the 
distribution of ticks that carry the Babesia 
parasite, and methods of combating (16, 17, 
21).           

The current study's findings demonstrated 
the presence of Babesia species in sheep's 
thin blood smears, appearing as a ring, 

round, amoeboid form, double, and single 
pyriform within the red blood cell, and 
stained with blue color. This result was 
agreement with (17, 21, 23- 25,). According 
to the morphological and biometrical 
characters of the  Babesia and their location 
inside the erythrocytes, the examined blood 
smears revealed identification of two 
Babesias species; large Babesia (Babesia 
motasi) and small Babesia( B. ovis). In 
Mosul city (14) reported four Babesia 
species in goats, which were: B. ovis, B. 
motasi ,B. taylori , B. foliata in blood smears 
, in Sulaimani city (17)  described four 
species of Babesia are Babesia motasi ,B. 
ovis , B. taylori and B. foliate in small 
ruminants  and   in the Northwest of Iran ( 
26)  identified large Babesia on the blood 
smear of 20 naturally infected sheep. (27- 
29) revealed that babesiosis in domesticated 
small ruminants is due to at least three 
species they are:  Babesia motasi, Babesia 
crassa and Babesia ovis. This study used the 
Acridine orange stain to diagnose babesia in 
sheep blood. This stain demonstrated high 
sensitivity for diagnosing this parasite at 
microscopic magnifications of 4X, 10X, and 
40X. This stain stood out for its ease and 
speed in identifying infection with the 
Babesia species, as the staining and 
examination time did not exceed 5 minutes, 
and a large number of samples were 
examined in a very short time, which makes 
this stain very useful in epidemiological 
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studies in which the number of samples is 
very large.  Despite these advantages, it does 
not facilitate the identification and study of 
the parasite's qualitative and morphological 
characteristics, and it requires pH 
adjustment. Apart from the fluorescence 
microscope, which may not be accessible in 
all diagnostic laboratories, these results align 
with references (3, 5, 30- 32). 
 
Conclusion 

Giemsa stain is the gold standard test for 
diagnosing many blood protozoa and 
studying the qualitative and morphological 
characteristics of the Babesia species.   The 
Acridine orange stain has high sensitivity in 
diagnosing Babesia species at microscopic 
magnifications of 4X, 10X, and 40X, and 
this stain is very useful in epidemiological 
studies in which the number of samples is 
large. 

Conflicts of interest 

The authors declare that there is no conflict 
of interest. 

Ethical Clearance 

This work is approved by The Research 
Ethical Committee. 

References  

1- Lee, S. E., Mossaada, A. M., Ibrahimd, A. 
A., Ismailc, P. F. A., Moumounia, M., Liua, 
A. E., Ringoa, Y., Gaoa, H., Guoa, J., Lia, 
A., Efstratioua, P., Musinguzia , T. E. E., 
Angarae, K., Suganuma, Inouef, N., and 
Xuan, X. (2018). Detection and molecular 

characterization of tickborne pathogens 
infecting sheep and goats in Blue Nile and 
West Kordofan states in Sudan. Ticks Tick 
Borne Dis. 9(3): 598-604. 

2- Aktas, M., Altay, K., and Dumanli N. 
(2007).Determination of prevalence and risk 
factors for infection with Babesia ovis in 
small ruminants from Turkey by polymerase 
chain reaction. Parssitology Research,100 
(4),797-802.   

3- Ravindran, R., Lakshmanan, B., 
Sreekumar, C., dohn, L., Gomathinayagam, 
S., Mishra, A.k., Tewar, A.K., Raod, R.( 
2007)Arcidine Orange staining for quick 
detection of blood parasites. J Vet 
Parasitol;21(1):85-86. 

4-Merck,C.o.(2006).the Merck veterinary 
manual .Babesiosis:overview published in   
educational partner ship USA.Avalable from 
:http://www.merk 
vetmanual.com/mvm/htm/bc/10402.htm 

5-Bose ,R., Jorgensen ,W.K., Dalgliesh, R.J 
., Friedhoff , K.T., Devos, A .J. (1995). 
Current state and future trends in the 
diagnosis of babesiosis. Veterinary 
Parasitology;57, 61-74. 

6-  Salih, D.A., El Hussein, A.M., Singla, 
L.D. (2015) Diagnostic approaches for  tick-
borne haemoparastic diseases in livestock. J 
Vet Med Ani Health.;7(2):45-56.  7- 
Gessner, T. and Mayer, U. ( 
2002)Triarylmethane and Diarylmethane 
Dyes   in Ullmann's Encyclopedia of 
industrial chemistry. Wiley –VCH 
Weinheim.  

http://www.merk/


Al-lahaibi and Suleiman 

138 
Bas J Vet Res, 23(3), 2024 
 

 8- Kawamoto, F.( 1991) Rapid diagnosis of 
malaria by Fluorescence microscopy.    
Lancet. 337:200-202. 

 9- Kong, H.H and Chung, D.(1995). 
Comparison of acridine orange and giemsa   
stains for malaria diagnosis. Korean J 
Parasitol. 33(4):391-394. 

10- Yoon, E., Vail, E., Sann, L ., Brass, el J. 
(2015). New staining technique for 
diagnosing Babesia species. Amer J Clin 
Pathol.;144(Supp/2,1):A228. 

11- Adam, K.M.G., Paul, J. and 
Zaman,V.(1971).Medical and Veterinary 
Protozoology.London,UK.PP:134,173. 

12- Chaudhri, S. S. and Gupta ,S. K.(2003). 
Manual of General Veterinary 
Parasitology.1st Ed. Department of 
Veterinary Parasitology College of Vet. Sci. 
Haryana Agricultural University, India p.p: 
46-47. 

13- Kronvall, G.(2012). How to stain a 
clinical specimen with acridine orange of 
low PH. http://www.bioscand.se/kron/gk 
bibliography. pdf. 

14- Sulaiman ,E.G., Arsalan ,S.H., AL-
Obaidi, Q.T., Daham, E.(2010) .clinical 
haematological and biochemical studies of 
Babesiosis in native goats in Mosul .Iraqi J. 
Vet Sci.24(1):31-35. 

15- Zangana,I.K. and Naqid I.A. 
(2011).Prevalence of 
Piroplasmosis(Theileriosis and Babesiosis) 
among goats in Duhok Governorate.AL-
Anbar J.Vet.Sci,4(2). 

16- Nasir, M. A., Al-Anbery N. N. and 
Taha, A. A. ( 2018). The effect of kind 
blood parasite infection on some productive 
traits in Turkish Awassi sheep. Iraqi Journal 
of Agricultural Science, 48(6-B). 

17- Abdulla, Sh.H. and  Mohammed, 
A.A.(2014). Babesiosis of small ruminants 
in Sulaimani city.Kurdistan -Iraq.Al-
Qadisiya Journal of Vet. Med.Sci. 13(2):39-
43. 

-18  Fakhar, M., Hajihasani ,A., Maroufi, S., 
Alizadeh, H., Shirzad, H., Piri ,F., and 
Paghe, A. (2012).An epidemiological survey 
on bovine and ovine babesiosis in Kurdistan 
Province, western Iran. Tropical Animal 
Health and Production. 44, 319- 322. 

19- Hosein, H.I., Ahmed, S.A., Ibrahim, 
F.A., Abou-Elnaga, T.R., Gebely, M.A and 
Mahmoud, M.A. (2007). Seroprevalence of 
Babesia ovis in small ruminants in Siwa 
Oasis, Egypt. Bs Vet Med J.;17(1):19-24. 

20- Razmi, G. R., Naghibi, A., Aslani, M. 
R.,  Dastjerdi, K.,  and Hossieni ,H.(2003). 
An epidemiological study on Babesia 
infection in small ruminants in Mashhad 
suburb, Khorasan province, Iran. Small 
Ruminant Research, 50(1-2), 39-44. 

21-Arwa ,R. K. and Kawan, M.H.(2022). 
Microscopic examination of ovine 
Babesiosis ay Baghdad city /Iraq.Iraqi 
journal of Agricultural Science .53(4):798-
801. 

22- Sisodia, R.S .(1981). Present status of 
sheep theileriosis in India a review livestock 
adviser., 4: 15-19. 



Al-lahaibi and Suleiman 

139 
Bas J Vet Res, 23(3), 2024 
 

23- Bai, Q., Liu, G., Liu, D., Ren, J., Li, X. 
(2002) Isolation and preliminary 
characterization of a large Babesia spp. from 
sheep and goats in the eastern part of Gansu 
Province, China. Parasitol Res 88:S16– 
S21. 

24—Guana, G., Emmanuelle, B., Moreaub, 
J.L., Haoa, M.X., Milling, J., Luoa, A., 
Chauvinb, H.Y. (2010) Babesia spp 
(Lintan): Molecular evidence of 
experimental transmission to sheep by 
Haemaphysalis qinghaiensis and 
Haemaphysalis longicornis. J. Parasitol. 
Internat.; 59(2): 265-267. 

25-Abdul-Hassan ,N.S., Ali ,M.J.(2016). An 
investigation of Babesia spp. in goats in AL-
Qadisiya province. Al-Qadisiya Journal of 
Vet. Med.Sci.Vol 15 ,No 1. 

26- Shayan, P., Hooshmand, E., Nabian, S., 
Rahbari, S .(2008) Biometrical and genetical 
characterization of large Babesia ovis in 
Iran. Parasitol Res 103:217–221. 

27-Fridhoff ,K.T.(1988).Transmission of 
Babesia ,in Babesia infection of domestic 
animals and man . Ristic M(ed),CRC 
press,Boca Raton,Florida,23-52. 

28- Ranjbar-Bahadori, S. B., Eckert, Z., 
Omidian, N., Shirazi, S., and Shayan , P. 
(2012). Babesia ovis as the main causative 
agent of sheep babesiosis in Iran. 
Parasitology Research, 110(4), 1531-1536. 

29-Hassan ,Z .I. (2020).Prevalence and 
Phylogenetic Analysis of Babesia ovis 
isolated from sheep and Goats in Erbil 
province, Kurdistan Region -
Iraq.polytechnic Journal 10(2) :98-104. 

30-Hansen, W.D., Hunter ,D.T., Richards, 
D.E., Allred, L. (1970). Acridine orange in 
the staining of blood parasites.  Parasitol  
56:386–387 

31-Nair ,A.S., Ravindran, R., Lakshmanan, 
B., Kumar, S.S., Tresamol, P.V., 
Saseendranath, M.R., Senthilvel, K., Rao, 
J.R., Tewari ,A.K., Ghosh ,S. (2011) 
Haemoprotozoa of cattle in Northern Kerala, 
India. Trop Biomed 28(1):68–75. 

32-Suleiman, E.G. and AL-Taee, A.F 
.(2018). The possibility of using Acridine 
orang compared to Giemsa stain in the 
diagnosis of parasite Babesia spp in cattle. 
Iraqi J. Vet Sci.32(1):1-7. 

 

 في مدینة الموصل الضأن في   الكمثریات  التشخیص المجھري لطفیلي 
 بیداء یونس محمود، ایمان غانم سلیمان                                                        

                                 .، العراق الموصل، جامعة البیطريكلیة الطب  الأحیاء المجھریة ،فرع 

 

 ةالخلاص

القراد الصلب وھو مسوؤل عن حدوث نسب اصابات  بواسطة  واحدا من اھم الطفیلیات التي تنتقل  الكمثریة      یعد طفیلي          
عینة    260في    طفیلي الكمثریات  الحالیة تشخیصفي مختلف دول العالم . تضمنت الدراسة    الضأنوھلاكات عالیة في قطعان  

الموصل  الضأن  دم جمعت من   مدینة  مناطق مختلفة من  الكمیزا    من  خفیفة وصبغت بصبغة  دمویة  منھا مسحات  وحضرت 
الضوئي   المجھر  باستخدام  طفیلي    .وفحصت  تشخیص  فيتم  كلیة    112  الكمثري  اصابة  وبنسبة  دم  وتم    43.07عینة   %

مایكرون (78 .0±2.39 )×(0.83±3.76) وبمعدل قیاس بلغت الحجم   الكبیرة الكمثریةوھما    الكمثریاتتشخیص نوعین من  
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قیا  الحجمالصغیرة    والكمثریة  مایكرون(5-1)× (5-2.5( تراوحوبمدى   مایكرون    )(0.47±1.1)×(0.58±1.81س  وبمعدل 
تراوح   تضمنت مایكرون.     (2.1-1.1)× (2.5-1)وبمدى  البرتقالیة   كما  الاكریدین  صبغة  استخدام  امكانیة  الحالیة  الدراسة 

في صبغ    في  50المتفلورة  البابسیة   بطفیلي  الاصابة  تشخیص  في  وسرعتھا  بسھولتھا  الصبغة  ھذه  وتمیزت  اغنام  دم   عینة 
 .وان ھذه الصبغة تفید في الدراسات  المسحیة والوبائیة  ولكنھا لا تفید في التحدید النوعي للطفیلي  قیقتینمسحات الدم خلال د

 
 الكمثریة ، ضأن ،الدم ،الكمیزا، الاكریدین  البرتقالیة  :المفتاحیةالكلمات 


