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Abstract 
Babesiosis is haemoparasitic disease that transmitted by tick vector and have major importance for both human 
and animals. The study was carried out  to determine the seroprevalence of Babebiosis infection in dairy cattle and 
to identify the most infected areas to reduce the possibility of disease outbreak with evaluate interleukin- 6 
expression (IL-6). Current study investigate babesiosis infection in 80 dairy cattle (20 control and 60 case) with 
different breeds and ages more than one year, distributed in surrounding regions of Baghdad Province which 
including Al-Tajy (North), Al-Duora (South), Abu-Graib(West) and Al-Nahraowan(East) for a period lasted from 
November/2022 to January 2023. Blood samples (3ml) were collected from the vein in the tail  using gel tube, anti 
babesia IgG and IgM Antibodies were detected in order to determine the acute or chronic infection using enzyme-
linked Immunosorbent assays (ELISA). On the other hand, expression of IL-6 was taken into account because of its 
diagnostic importance. The total incidence rate recorded 51.25% (41/80) with 51.2% for acute cases and 48.8% for 
chronic cases. Highly significant difference P<0.001 demonstrated in the levels of anti babesia antibodies between 
the study and control groups. According to the regions, the highest infection rate observed in Nahraowan (86.7%) 
followed by Al- Dora (73.3%) then Al-Tajy (60%) and finally Abu-Graib (53.3%). The acute cases reached the highest 
level in Al-Nahraowan (72.7%), followed by Al-Tajy (45.5%) and finally each of Al- Dora, Abu- Graib(36.4%), while 
chronic cases recorded the highest percentage in Al-Dora (63.6%), followed by Al-Nahraowan (45.5%) and finally 
each of Al-Tajy and Abu- Graib(36.4%). Highly significant differences was shown in the expression of IL-6 among 
studied group. In conclusions, babesiosis was largely present among dairy cattle in Nahraowan and Al-Duora, The 
infection has a clear effect on immunity through significantly elevated of inflammatory interleukin IL-6, it is 
necessary to highlight and raise awareness about the importance and risks of infections for limited and control. 
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Introduction 
Babesiosis is a disease with public health importance 
to human and animals that  caused by microscopic 
protozoan classified within  phylum Apicomplexa, 
order Piroplasmida, genus Babesia, which infect red 
blood cells and is spread by certain ticks (Jaimes-
Duenez., 2017). The most economically important 
species worldwide are  Babesia bovis and Babesia 
bigemina. Many  factors affecting on the wide 
variety of symptoms for this disease such as age, 
breed, species, and level of  antibodies (Nejash et al., 
2018). The incubation period usually ranges between 
2 to 3 weeks, and symptoms of an animal infected 
with Babesia include high temperature of the 
infected animal, which is one of the most prominent 
symptoms , breakage of red blood cells which leads 
to the excretion of hemoglobin in the urine hence 
urine appears bloody Yellowing of all mucous 
membranes, Anorexia, Abortion of tenant cows, 
Sharp drop in milk production, Animal suffering from 

acute anemia severe diarrhea, Loss of balance ,The 
animal may develop neurological symptoms 
(Chauvin et al., 2009; Abdel Aziz,et al., 2014).  The 
infected animal may either become a chronic carrier 
or even die, the disease  impacts the livestock 
industry and animal health (El-Ashker et al., 2015). 
Serious economic losses from the infection include 
abortion, mortality, reduction in meat and milk 
addition to the cost of control measures can cause 
impact on the livestock and dairy industry.( Kivaria, 
2006; Onyiche et al., 2021). 
Examination of light blood smears and staining them 
with the Chiemsa dye is the golden and routine 
examination, especially in acute infection, but in 
subclinical infection in which the parasitism rate is 
low, other techniques such as polymerase chain 
reaction PCR (Costa Júnior et al., 2006) and serologic 
methods (ELISA) can be used in seroepidemiologic 
surveys and as an adjunct in the diagnosis when 
infection is chronic or persistent (Demessie, and 
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Derso, 2015). Interleukins are proteins made in 
response to pathogens that regulate and mediate 
inflammatory and immune responses (Brown et al., 
2006). Interleukin-6 (IL-6) is a cytokine with several 
functions and plays an important role in host 
defense due to its wide range of immunomodulatory 
and hematopoietic activities and the ability to trigger 
an acute phase response. (Goff et al ., 2002;Talita et 
al., 2019) 

Materials and Methods 
Area of the study: The population of dairy cattle is 
mainly distributed in surrounding regions of 
Baghdad Province which including Al-Tajy (North) 
,Al-Duora (South) Abu-Graib(West) and Al-
Nahraowan(East). These  regions were identified to 
be infested with ticks which are the main carriers of 
the B. bovis . Different breed and age (more than 
one year) of cows showing some clinical signs with 
low milk production were selected for this study that 
lasted from November/2022 to January/2023. 
Blood samples: Eighty blood sample were collected 
from  dairy cattle (20sample for each regions). Three 
ml of Blood from the vein in the tail was obtained 
from each cattle using Gel tube, centrifuge device at 
3000 rpm for 5 minutes was used for separation of 
serum which was stored in Eppendorf  tube  at  -20C

0
 

until use. 
The enzyme-linked Immunosorbent assays (ELISA) 
are capable of detecting the infection and 
subsequence to determining the acute or chronic 
phase of Babesia bovis. Tow kits were intended for 
the qualitative detection of anti- Babesia bovis IgG, 
IgM antibody  provided by Bio-sources (SL2832Hu). 
The microplate (96 well )has been pre- coated with 
antibodies specific to babesia bovis,as serum sample 

was added followed by Horseradish Peroxidase 
(HRP)-conjugated antibody specific for babesiosis 
resulting in the antibody-antigen-Enzyme labeled 
antibody complex formation. Unbound reagent was 
removed by washing, then  the TMB substrate 
solution was added to each well. For positive 
samples ,blue color appeared in wells which turns 
after adding the stop solution to yellow. The optical 
density (OD) was measured spectrophotometrically 
at a wavelength of 450 nm. Competitive ELISA was 
used for the quantitative determination of bovine IL- 
6 (MBS733925), The microtiter plate has been pre-
coated with goat-anti-rabbit antibody. Standards or 
samples were added to the appropriate microtiter 
plate wells with an antibody specific for IL-6 and 
Horseradish Peroxidase (HRP) conjugated IL-6. The 
competitive inhibition reaction was launched 
between with HRP labeled IL-6 and unlabeled IL-6 
with the antibody. A substrate solution was added to 
the wells and the color develops in opposite to the 
amount of IL-6 in the sample. The color development 
was stopped and the intensity of the color was 
measured at a wavelength of 450 nm.. 
statistical analysis: All statistical analyzes were done 
using Spss.ver.24 including independent samples T 
test for comparison , descriptive statistics for mean 
and stander deviation , p value: if p<0.05 significant 
or  If p>0.05 non-significant and if P<0.001 highly 
significant  . (Thomas , 1967). 

Results and Discussion 
Based on the results of current study, the incidence 
rate was recorded 51.25%(41/ 80) including acute 
infections with anti-Babesia antibodies IgM  51.2% 
(21/41)  and chronic infections with anti-Babesia 
antibodies IgG 48.8% (20/41).Table 1. 

 
Table (1):Total infection rate among dairy cattle 

 
 
 
 
 
There is a general lack of studies performed on 
babesiosis in dairy cows, so it has been difficult to 
compare observational results with previous studies 
in my country. In Egypt, the results of a  study found 
that the rate of infection with Babesia was 21.3% 
when 253 cattle examined (Mahmoud et al., 2015). 
In Qalubia ,a study showed that the infection 
number 0f 89 examined cattle was 20 with infection 
rate 22.47%. (Hazem et al., 2014). Several factors 
play a role in the incidence of these parasites, 

include vector numbers, vector transmissibility, and 
host susceptibility (Kocan et al., 2010). 
For a comparison of Anti- Babesia antibodies, Table 2 
revealed that there was a highly significant 
difference (P=<0.001) between studies group and 
control group. The mean of Anti- Babesia IgM 
antibodies (2.283±0.179) and the mean of Anti- 
Babesia IgG antibodies (13.305±0.474) in infected 
cases was higher than control group (0.185±0.036), 
(0.185±0.036) respectively.  

Chronic stage Acute stage Total infection sample 

% No. % No. %    No.    

48.8 20 51.2 21 51.25 41 80 
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These results came in agreement with the findings of 
Bloch, et al., (2019) in  that there was highly 

significant differences between Anti- Babesia 
antibodies .  

 
Table(2):Comparisons between the mean levels of anti babesia IgM and IgG antibodies among studied group 

Anti- Babesia 
antibodies Study Groups NO. Mean Std. Error Mean 

 
T-test 

 
P value 

IgM Case 21 2.283 0.179 11.223 0.000* 
P<0.001 Control 20 0.185 0.036 

IgG Case 20 13.305 0.474 27.55 0.000* 
P<0.001 Control 20 0.185 0.036 

      *High significant      
 
As shown in table 3, the distribution of infection 
according to regions showed the highest percentage 
in the  Nahraowan region 86.7% followed by Al-
Duora 73.35, Al- Tajy 60% and Abu-Graib 53.3% . The 
highest percentage of anti-babesia IgM antibodies 
was recorded in Nahraowan 72.7% while both of Al-
Duora and Abu-Graib recorded the same percentage 
rate 36.4% and finally for Al-Tajy 45.5%. On the 
other hand ,anti-babesia IgG antibodies was highest 
in Al-Duora  63.6% and lowest in  Nahraowan while 
Al-Tajy and Abu-Graib recorded the same 
percentage 36.4%. The differences in the level of 
infection are affected by several factors, including 

the type of treatment used in the region, the 
vaccination status, the parasite strain, the breed and 
the age of the cattle. (Giglioti, et al., 2018) . Variation 
in the rate of infections due to differences in 
geographical location and climate. (Alkishe, et al., 
2017). The results of a study conducted in Turkey 
revealed that  babesiosis has been reported in all 
provinces but was more prevalent in central and 
high humidity areas .(Ozubek,et al.,2020). The high 
recorded percentage of diagnosed cases is due to 
the possibility of infecting cattle with the types of 
ticks spread in the study area.( Alvarez,et al., 2020). 

 
Table( 3): Seroprevalence rates based on regions 

 
 
 
 
 
 
 
 
 
Table 4 illustrated  that the mean of IL-6 for study 
groups (13.924 ± 1.3533) compared to control 
groups (2.698 ± 0.5365) showed highly significant 
differnces (P= 0.000). These results are consistent 
with what has been recorded by Feride and Fatma 
2015, the level of IL-6 significantly higher in cattle 
infected with a low level of blood parasites when 
compared with healthy cattle. Also in Egypt, the 
results of a study conducted on four hundred cows 

showed that there was a rise in the level of IL-6 in 
blood parasites infection.(Marwa and Marwa, 2023). 
Understanding the basics of immunity against 
diseases caused by blood parasites is necessary to 
produce an effective treatment and vaccine.There 
are no previous studies demonstrating the 
relationship between differential immune-related 
transcriptional profiles in cattle with acute or chronic 
conditions for babesiosis in Baghdad 

 
Table (4):Comparisons between the mean levels of IL-6, among studied group 

 
Test Study Groups NO. Mean Std.Error Mean 

 
 T-test 

 
P value 

IL6 Case 60 13.924 1.3533 4.729 0.000 
P<0.001 * Control 20 2.698 0.5365 

*High significant 
 

IgG IgM Infected  
N=15 

Region 

% No. % No. % No. 

63.6 7 36.4 4 73.3 11 Al-Duora 
45.5 5 72.7 8 86.7 13 Nahraowan 
36.4 4 45.5 5 60 9 Al-Tajy 
36.4 4 36.4 4 53.3 8 Abu-Graib 
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Conclusions 
The study showed that there was a significant 
increase in the incidence of babesiosis among dairy 
cattle in studied areas surround Baghdad , such as 
Nahraowan and Al-Duora areas. The study also 
showed that there was a rise in the concentrations 
of IL-6 in the serum of infected cattle, which was 
considered an immunological indicator that shows 
the effect of Babesia on the immune system. 
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