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Abstract
The study was designed to investigate the prevalence of bovine anaplasmosis among cattle
from various areas in Wassit governorate. The investigation was performed on 184 blood
samples collected from suspected cattle including (85) males and (99) females, aged from <
1year to > 2 years. Samples were collected during the period from October 2012 to April
2013, from AL-Kut, AL-hayy, AL-Bashair, AL-Moufaqia and AL-Noamania areas for
investigations about the presence of antibodies against Anaplasma parasite by using indirect
ELISA test and to determinate the species of genus Anaplasma by using RFLP-PCR
technique. The suspected cattle suffering from fever (41°C), severe anemia, pale mucus
membrane, progressive emaciation and drop in milk yield. The results of ELISA test showed
that the rate of infection was 13.04 %; the rate of infection was different between age groups
and was 8 %, 11.25 % and 16.45 % in ages < 1year, 1-2 year and 2 - 3 years respectively.
The study revealed that females were given higher percent of infection 14.14 % than males
11.7 %, and there were no significant differences under p > 0.05 according to age groups and
sex. The highest rate of infection was recorded in AL-Kut 17.14 % followed by AL-hayy 14
% and AL-Bashair 10 % and the lowest rate was recorded in AL-Noamania 8.33 % and ALMoufaqia 5%. The study showed significant differences in incidence of disease between the
studied districts and areas in Wassit governorate under p < 0.05. The most sensitive method
for the diagnosis of Anaplasmosis was the method of polymerase chain reaction. The DNA
extraction was performed only on 24 blood samples which positive for Anaplasma spp. by
ELISA test. The extracted DNA from blood cells were analyzed by PCR and PCR-RFLP
technique using primers derived from 16S rRNA gene and restriction endonuclease Bst1107I
enzyme which can recognizes the sequence (GTATAC) in corresponding PCR product of A.
marginale and cut it in the position 68 and 509, whereas the used restriction enzyme cannot
cut the corresponding PCR product of other Aanaplasma spp., and the result was 20 out of 24
was positive for Aanaplasma spp. by PCR and 18 out of 20 was positive for A. marginale.
Key words: ELISA test, PCR, prevalence, Anaplasma marginale, cattle.

دراست مصليت و جسيئيت عن مرض االنببالزموسس في االبقبر
في محبفظت واسط
غُذاء ػثاط خاعى

ػال ػثذ انحغٍُ ػكاس

الخالصت
طًًد انذساعح نهثحس فٍ اَرشاس يشض االَاتالصيىعغظ تٍُ لطؼاٌ االتماس فٍ يُاطك يخرهفح يٍ يحافظح واعظ ولذ
) اَثً ذرشاوذ اػًاسها99( ) ركش و85(  ػُُح دو خًؼد يٍ اتماس يشكىن فٍ اطاترها وشًهد484 ًاخشٌ انثحس ػه
 يٍ يُاطك2013 ٌ انً َُغا2012 ٍَ خًؼد انؼُُاخ خالل انفرشج يٍ ذششٍَ انثا, ٍُتٍُ الم يٍ عُح انً اكثش يٍ عُر
 انًىفمُح و انُؼًاَُح نهثحس ػٍ اندغاو انًضادج انخاطح نطفُهٍ االَاتالصيا تىاعطح طشَمح االنُضا, انثشائش, ٍ انح, انكىخ
) وذفاػم عهغهح انثهًشجPCR( انغُش يثاشش ونرحذَذ انُىع انخاص تدُظ االَاتالصيا تىاعطح ذمُُح ذفاػم عهغهح انثهًشج
,  فمش دو شذَذ, ) °و44( ًً االتماس انًشكىن تها ذؼاٍَ يٍ انح. (RFLP-PCR) َىع ذمُُذ طىل اندضء يرؼذد األشكال
 أظهشخ َرائح فحض االنُضا اٌ َغثح االطاتح. هضال شذَذ واَخفاض فٍ اَراج انحهُة, شحىب االغشُح انًخاطُح
) تؼًش%16.45(( و%11.25( , )%8)  وكاَد َغثح االطاتح يخرهفح تٍُ يدايُغ االػًاس فكاَد تُغثح, )%13.04(
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 ) أػهً يُها%14.14 (  أظهشخ انذساعح َغثح االطاتح فٍ االَاز.ٍ عُح ػهً انرىان3 – 2 ٍ عُح وي2 - 4 , ألم يٍ عُح
ٍ اػهً َغثح اطاتح عدهد ف.%5  اال اَه ال َىخذ فشق يؼُىٌ ذحد يغرىي احرًال, )% 11.7) فٍ انزكىس
%5  و انًىفمُح% 8.33  أيا الم َغثح اطاتح عدهد فٍ انُؼًاَُح%10 و انثشائش%14 ٍ ذرثؼها انح%17.14 انكىخ
ٍ تُُد انُرائح اٌ انطشَمح األكثش حغاعُح فٍ ذشخُض االَاتالصيىعظ ه. %5 يغ فشق يؼُىٌ ذحد يغرىي احرًال
ػُُح فمظ وانرٍ كاَد يىخثح نفحض24 ٍ يDNA ٌ) حُس ذى اعرخالص انحًض انُىوPCR( ذفاػم عهغهح انثهًشج
ٍ ) تاعرخذاو تادئاخ يغرًذج يRFLP_PCR (  وPCR االنُضا ولذ ذى ذحهُم انحًض انُىوٌ انًغرخشج تىاعطح ذمُُح
) نُىاذحGTATAC(  انزٌ ًَُض ذراتغ انمىاػذ انُرشوخُُُحendonuclease Bst1107I  و اَضَى انمطغ16S rRNA
 انخاطحPCR  فٍ حٍُ اٌ االَضَى ال َمطغ َىاذح509  و68  وَمىو تمطؼها تانًىلغA. marginale  انخاطحPCR
 يىخثح20 ٍ ي18  وAnaplasma spp.  ػُُح يىخثح نم24 ٍ ي20 تاألَىاع االخشي نطفُهٍ االَاتالصيا وكاَد انُرُدح
. A. marginale نهُىع
 االبقبر،  االنببالزموسس،  اختببر تفبعل سلسلت البلمرة،  اختببر االليسا: الكلمبث المفتبحيت

Introduction
Bovine Anaplasmosis is one of the
important hemoparasitic tick- borne disease
of cattle and other ruminants with tropical
and sub-tropical regions of the world, caused
by intraerythrocytic parasite of genus
Anaplasma
(order: Rickettisale, family:
Anaplasmataceae) (1). Based upon location
within the infected erythrocyte, two species
of Anaplasma that infect cattle and cause
bovine Anaplasmosis have been described,
A. marginale and A. centrale (2, 3). The
most common etiological agent is
A.
marginale which cause acute anaplasmosis
and responsible for severe morbidity and
mortality in temperate tropical and
subtropical regions worldwide (4). According
to Theiler (3) A. centrale is less pathogenic
to cattle than A. marginale but most
importantly, gives resistance against the
latter, hence it is used for the preparation of
live vaccine strains, assuring immunological
protection against bovine anaplasmosis, such
vaccines are produced in Africa, Australia,
and Latin America (5). Bovine anaplasmosis
occurs in tropical and sub-tropical regions of
the world including 40 states of USA, south
and central America, Asia, Africa, southern
Europe, Middle East, and Australia (6). The
infectious
agent
transmitted
either
biologically by ticks or mechanically via
contaminated mouth part of biting insects or
by contaminated fomites such as needles,
castrating knives, ear taggers, and other
surgical
instruments
(7).
Bovine
anaplasmosis can be seen at any age group in
cattle, however, the severity of disease and
death rate increase with the advance in age,
clinical anaplasmosis is more commonly in
cattle older than 1 year of age (5). Acute

anaplasmosis characterized by a progressive
hemolytic anemia associated with fever,
weight loss, abortion, decreased milk
production, and in some cases death of
infected cattle (8). Recovered animals from
acute anaplasmosis become persistently
infected with A. marginale and serve as
reservoir and source of infection within a
herd (9). Diagnosis of bovine anaplasmosis
performed routinely by Giemsa stained blood
smears which can be indeed used as a
suitable method to detect Anaplasma in the
animals clinically suspected for acute
diseases, but it is not applicable for the
determination of pre-symptomatic and carrier
animals (10). Therefore, several serological
tests have been used to measure Anaplasmaspecific
antibodies,
including
the
complement fixation test, card agglutination
test, indirect fluorescent antibody test,
enzyme-linked
immunosorbent
assay
(ELISA) (11). Unfortunately, because of
antigen cross reactivity, these tests do not
discriminate between different Anaplasma
species (12). Molecular methods include
PCR technique, with a high degree of
sensitivity and specificity, have been
developed to identify A. marginale DNA in
the blood of infected animal even in very low
numbers (10). For that the study aimed to 1Investigate about Anaplasmosis in cattle by
Enzyme-Linked ImmunoSorbent Assay
(ELISA) technique and determine the effect
of age and sex of animals and study area on
prevalence rate of infection. 2-To
determinate the species of Anaplasma
marginale or A. central, by use of PCRRFLP method.
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Sequence
AGAGTTTGATCCTGGCT
CAG
GTTAAGCCCTGGTATTT
R
CAC

577bp

Primer

Blood Sample collection:
From October 2012 to April 2013, a 184
venous blood samples were collected from
suspected cattle aged from less than 1 year to
2-3 years and based on the clinical
manifestations of severe anemia and jaundice
from districts and the areas Wasiit
governorate (AL-kut, AL-hayy, AL-Bashair,
Al-Moufaqia, and Al-Noamania). Blood
samples were collected from jugular vein
into 2 vaccutainer tubes each contain 5ml of
blood, one with anticoagulant for PCR test,
labeled and stored in freezing condition
inside the refrigerator, and the other without
anticoagulant, and preparation of serum was
done immediately for ELISA test.
Serum preparation:
The
serum
were
separated
by
centrifugation at 3000 round per minute for
10 minutes, then the
serum aspirated
carefully by pipette into dry, sterile and
labeled test tubes, which storage in frezz then
transported under cold conditions to the
laboratory of Al-Karama hospital, where
Indirect ELISA test was conducted for
detection of Anaplasma marginale antibodies
by using A. marginale-Ab ELISA Kit
(Svanova Biotech AB, Sweden).
Primers:
The 16S rRNA primers which used in
REFLP-PCR for genotyping of Anaplasma
spp. were designed by (13) and provided

PCR
product
size

from Bioneer company, Korea as following
(Table 1).
Table (1): Oligonucleotide sequences that
were used for PFLP-PCR

Materials and methods

16S
rRNA

F

Serological analysis:
A. marginale-Ab ELISA Kit (Svanova
Biotech AB, Sweden), was used to detect
specific antibodies against Anaplasma
marginale parasite in bovine serum samples.
This technique was done according to
method described by company instructions.
Molecular analysis:
RFLP PCR Technique was performed for
detection and genotyping of Anaplasma spp.
in blood samples that collected from
suspected cases of cattle, this technique was
based on the digestion of 16S rRNA gene by
restriction endonuclease (Bst1107I) and the
method was carried out according to method
described by (13).
Statistical analysis:
Chi-square (X2) and t-test were used for
detect statistical difference of data prevalence
of disease and the effect of other factors. The
differences were considered statistically
significant at P < 0.05 (14).

Results
Prevalence of Bovine Anaplasmosis in
cattle using ELISA test:
Out of 184 serum samples collected
randomly from suspected cattle were
examined by ELISA test, there were 24
(13.04%) positive cases in cattle (Table 2).
The study show the prevalence of bovine
anaplasmosis according to age group, sex and
area of infection expressed in tables (3,4,5).
Table (2): Seropositivity rate of Bovine
anaplasmosis by using ELISA technique.
No. of
examined
cattle

No. of positive
cases for
ELISA test

Infection
rate %

184

24

13.04

Table (3): Infection rates according to age
of examined animals by using ELISA
technique.
No. of
exam.
animals

No. of
(+) cases
for
ELISA

Infection
rate
%

Less than
1 year

25

2

8a

1-2 years

80

9

11.25 a

Higher than
2 years

79

13

16.45 a

Total

184

24

13.04

Age group

Similar letters refers to the non-significant differences
between ages under p <0.05.
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Table (4): Infection rates according to sex
of examined animals by using ELISA
technique.
No. of
examined
animals

No. of
(+) cases
for
ELISA

Infection
rate
%

male

85

10

11.76 a

Female

99

14

14.14 a

Total

184

24

13.04

Cattle

No. 1

2015

Table (5): Infection rates according to the
area of infection by using ELISA
technique.
Area

No. of
examined
animals

No. of
(+)cases
for
ELISA

Infection
rate
%

Al-Kut

70

12

17.14 a

Al-hayy

50

7

14 a

Al-Bashair

20

2

10 a b

Al-Noamania

24

2

8.33 a b

Al-Moufaqia

20

1

5b

Total

184

24

13.04

Similar letters refers to non-significant differences, while
the different letters refers to the significant differences
among areas under p <0.05.

Similar letters refers to the non-significant differences
between sex under p <0.05.

Bovine Anaplasmosis according to RFLPPCR technique:
The use of this technique was aimed to
detect Anaplasma species which spread in
the area of study. PCR analysis of the DNA
isolated from blood samples showed that 20
out of the 24 blood samples were Anaplasma
spp. positive and revealed an expected PCR
product of 577 bp in length (Fig. 1).

According to RFLP-PCR, the restriction
endonuclease Bst1107I which added to
Anaplasma positive PCR products cut it in
to two expected DNA fragments with 509 bp
and 68 bp in length respectively and the
result was 18 out of 20 blood samples was
Anaplasma marginale positive (Fig. 2).

Fig. 1

Fig. 2

Fig. 1: Agarose gel electrophoresis image that shown the PCR product analysis of 16S
rRNA gene of Anaplasma spp. in blood samples. Where M: marker 100bp, lane (1-14)
positive blood samples at 577 bp PCR product.
Fig. 2: Agarose gel electrophoresis image that shown the RFLP-PCR product analysis of
557bp of 16S rRNA gene of Anaplasma spp. that digestion by restriction endonuclease
(Bst1107I). Where M: marker 100bp, (lane1,2,3,4,5,6,8,9,11,12,13,&14) positive
Anaplasma marginale that given cut at 509bp and 68bp, whereas (lane7 and 10) which
shown negative for RFLP PCR that still keep at 577bp PCR product .
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Discussion
are more susceptible than male to
Anaplasmosis infection in rate 14.14% and
11.7% respectively but the statistically
analysis show no significant differences. The
higher prevalence of anaplasmosis in female
animals may be due to the fact that
contaminated needles are commonly used for
injecting drugs for milk let down (21). The
immunosuppression in advanced pregnancy
and or lactation in high producing animals
are the possible reasons for the higher
prevalence of A marginale in female cattle.
Also, give a good management from owner
to the male include good feeding, treatment
as ectoparasitic drugs as well as isolated in
relatively single and clean yard in order to
reach high body weight to sale and gain good
pocket money, while female regarded as
donors of new calves, all previous causes can
lead to decrease exposure of males to parasite
of Anaplasmosis (17). The present study
showed significant differences in incidence
of disease between study districts and area in
Wassit governorate, this difference may be
attributed to the differences in climatic
conditions and intensity of ticks’ infestation
in the areas, the highest rate of infection was
record in AL- Kut 17.14 % followed by ALhayy 14% and AL-Bashair 10%, these areas
which recorded the high percentage of
infection are agricultural areas where
available animal husbandry. The wet and
warm climate for the tick vectors is the key
factor in the transfer of the disease, as these
areas are situated near Iran in which many
casualties among the herds of cows was
recorded and from where possible entry of
disease by animals coming into the country
through trade or animal movement. The
lowest proportion was record 8.33% and 5%
in Noamania and Mouafaqia respectively.
This may be attributed to the desert nature of
these two regions which effect on less animal
husbandry, as well as the less presence of
the vector tick.
Prevalence of Bovine Anaplasmosis
according to RFLP-PCR method:Molecular methods, as more sensitive and
specific diagnostic tools, have been
increasingly used to detect and differentiate
Anaplasma spp. in carrier animals, it is

Prevalence of Bovine Anaplasmosis
according to ELISA test:
The occurrence of antibodies in the
present study against A. marginale in cattle
from Wassit province is investigated by
ELISA technique. Results are demonstrating
the infestation of ruminants in the region
studied with the hemoparasite (Anaplasma),
and this result is in agreement with
worldwide distribution of anaplasmosis in
cattle (15). The results also revealed that the
rate of infection in cattle is ( 13.04 %) and as
comparative with other studies done in Iraq,
this result is higher than the result recorded
by (16) who recorded (9.09%) of cattle in
Erbil are infected with Anaplasmosis but
lower than the result (30.4) which recorded
by (17) in Al-Diwanyia governorate, this
difference in results is due to the changes in
weather
condition
and
geographic
distribution of tick vector between Erbil and
AL-Diwanyia or Wassit governorates. The
weather is cooler in the north, that lead to
lower the distribution of tick vectors which
transmitted the disease, while AL-Diwanyia
being big agricultural area concentrated
animal husbandry especially cows and the
warm climate allows the presence of the tick
vectors in huge number thus gets larger
proportion of infection. Regarding to age
wise prevalence, the results of this study
revealed that the highest rate of infection in
cattle aged over 2 years (16.45 %), while the
lowest rate was in calves less than 1 year
(8%), statistically there is no significant
differences under p <0.05, this result is
agreed with many studies applied in this side
(17), (18) and (19) whom recorded that the
highest prevalence of anaplasmosis in cattle
occurs in age 2 years and over. Calves are
received temporary immune protection from
their mothers by the colostrum, which can
prevents Anaplasmosis, this protection lasts
about 3 months and in most cases followed
by an age resistance which lasts until the
animals are about 9-12 months of age, the
age resistance in calves gradually wanes
after 1year of age and these animals become
increasingly susceptible to the disease (8,
20). In relation to the sex wise prevalence,
the results of the study recorded that females
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recognize even relative amount of DNA of
the parasite (22). In the present study DNA
extraction was performed on 24 blood
samples positive for Anaplasma by ELISA,
the extracted DNA from blood cells was
analyzed by PCR and RFLP-PCR using
primers derived from 16S rRNA gene and
restriction endonuclease Bst1107I, the
restriction endonuclease Bst1107I only
recognizes the sequence (GTATAC) in
corresponding PCR product of A. marginale
and cut it (23). According to PCR 20 from 24
samples was positive and this suggested that
the rest 4 negative sample was collected from
cattle in the late stage of infection when all
parasite ۥs DNA was faded. Analysis of all 20
Anaplasma positive PCR products with the
restriction endonuclease Bst1107I showed

No. 1

2015

that 18 PCR products could be cut in two
expected DNA fragments with 509 bp and 68
bp in length respectively and this confirm
diagnosis that cattle in this study was
infected with A. marginale and the rest 2
negative A. marginale result may be infected
with A. centrale or A. bovis. This simple PCR
method based on 16S rRNA gene and
flowing by RFLP- PCR able to give a rapid
discrimination between A. marginale and
another species of genus Anaplasma that
infected cattle, the result of this study was
agree with the result recorded by (23) in Iran,
which revealed the possibility of developing
a new PCR-RFLP method based on 16S
rRNA gene able to differentiate between A.
marginale, A. centrale and A. bovis that
infect cattle.
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