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Summary

Bovine anaplasmosis is one of the tick-borne diseases caused by Anaplasma marginale bacteria
which can cause high economic losses to livestock. Cattle that recovered from acute infection
become carriers without clinical signs related to the disease and these bacteria can persist for
lifetime in the blood. The present study was conducted to detect antibodies of persistently infected
cattle with A. marginale in Wasit province/ Irag. A total of 100 blood samples were collected
randomly from cattle over one year old. Blood smears were prepared, stained with Giemsa's stain
and subjected to microscopic examination for detection of Anaplasma marginale bacteria within an
infected RBCs, while serum samples were tested by a competitive enzyme - linked immunosorbent
assay test (CELISA) for detection of antibodies in persistently infected cases . Mythic 18 Vet system
was used as blood analysis for blood parameters measurement. Results of blood smear examination
revealed 13 acute cases, While ELISA detected 35% of carriers. Whereas, the hematological
parameters showed that the acutely infected cattle had the macrocytic hypochromic anemia, the
persistently infected cattle displaed the microcytic hypochromic and the normocytic hypochromic
anemia. Results of blood analysis revealed a significant difference (P<0.05) in hematological
parameters of acute and chronic cases. It has been concluded that cELISA is a reliable screening
test for detection of antibodies specific to Anaplasma marginale bacteria.
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Introduction monoclonal antibody that recognizes MSPS5 of
Bovine anaplasmosis is an infectious non Anaplasma marginale (8). This antigen is
contagious, transmissible arthropod borne conserved among all known species of
hemoparasitic disease of cattle caused by an Anaplasma (9). The test is in accordance with
obligate intraerythrocytic rickettsia (1 - 3). PCR for diagnosis A.marginale infection in
Clinical anaplasmosis is more commonly cattle (10). In Irag, A. marginale infection was
encountered in cattle older than 1 year of age recorded in northern, middle and southern
(4). Animals that recovered clinically are parts. Microscopic blood smear examination
lifelong carriers of agent (5). Diagnosis of and cELISA were used and compared for
bovine anaplasmosis is usually based on diagnosis of acute infection in all these studies
signalment and presenting clinical signs as (11 - 17). The aim of this study is to diagnose
well as laboratory tests such as light the carriers of Anaplasma marginale infection
microscopic examination of Giemsa - stained in cattle by cELISA test and to demonstrate
blood smears or serological/ molecular types of anemia in acute and persistent
diagnostic procedures (6). In carrier animals, infections.
microscopic diagnosis can be difficult, owing Materials and Methods
to variable rickettsemia, and thus, a variety of A total of 100 local breed cattle of different
serologic tests or genetic material of the agent age groups over one year old were selected
are used to detect the specific antibodies. A randomly in Al-Aziziyah/ wasit Province/lrag.
competitive ELISA has been used for Case history, clinical examination and clinical
diagnosis of A. marginale infection in various signs were recorded for each animal. Blood
ruminants including cattle, sheep and deer (7). samples were collected for hematological and
Currently cELISA test used for diagnosis of serological examination. Thin blood smears
bovine anaplasmosis is based on use of a were prepared from each unclotted blood
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sample and fixed with absolute methanol
examined under oil immersion objective lens
for detection of infected erythrocytes (18).
Blood analysis system (Mythic 18 Vet/
Orphee,  Switzerland) was used for
determination of other blood parameters (PCV,
Hb, total RBCs, MCV, MCH and MCHC)
(19). Competitive Enzyme - Linked Immuno -
sorbent Assay test (CELISA) was performed
according to manufacturer's instructions

Total tested
number

Age / year

Table, 1: Infected cases of bovine anaplasmosis; age, number and percentage.
Infected cases

(95%) stained with Giemsas stain and
(SVANOVA, Sweden). Statistical software
program (SPSS20.0) was used for statistical
analysis (20).

Results and Discussion

The results of hundred examined cows of
different age groups, revealed 48 infected
cattle, 35 (72.9 %) were persistently infected
cases or chronic carriers and 13 (27.1%) were
acutely  infected cases  (Table, 1).

Total
Infected
number

Chronic ( Carrier)

>1 -2

% No. %
- - 3 6.25 3
>2 -3 2 4.17 10 20.8 12
>3 -4 9 18.75 8 16.7 17
>4 2 4.17 14 29.17 16
13 27.1 35 72.9 48

Total

As presented in (Table, 1), the acute stage
IS common in adult cattle over 2 years old,
while persistent infection is prevalent in all
age groups. This may be attributed to that
calves and yearlings may display subclinical
signs of anaplasmosis. This fact was reported
by many authors, who stated that Anaplasma
infection is mild or subclinical in calves under
9 months, yearlings and recovered cattle or
those under one year (6 and 21). Calves from
immune mothers receive temporary protection
from the colostrum  which  prevents
anaplasmosis. This protection lasts about 3
months, and in most cases , is followed by an
age resistance, which lasts until the animals
are about 9 to 12 months of age (13 and 22).
Although, (23) suggested that in animal < 1
year old, Anaplasmosis is usually subclinical,
in yearlings and 2 years old, it is moderately
severe and in older cattle, it is severe and often
fatal. While (24) concluded that clinical
infections were significantly observed in cattle
of all ages.

The age resistance in calves gradually
wanes after one year of age and these animals
become increasingly susceptible to the disease
in the regions which have no endemic stability
(25 and 26). The results of this study was also
compatible with those of (27) who recorded
that the highest seroprevalence of Anaplasma
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marginale was found in > 4 years old cattle
compared to other age cohorts (< 1, 1 - 2 and >
2-3 years). Whereas, (28) considered higher
sero-prevalence in specific age might be
associated with size of animal groups. The
results of clinical signs (Range and Mean *
SE) were as follows: In acute infection,
temperature 37.9 — 41.4°C and mean 40.15 +
0.24°C, pulse rate 62 — 92/ minute and
74.07 £ 2.66/ minute, respiratory rate 25 —41/
minute and 33.46 £+ 1.5/ minute, while in
carriers, temperature 37.6 — 40.5°C and mean
39.05 £ 0.13°C, pulse rate 48 — 95 minute
and 67.14 + 1.8/ minute, respiratory rate 22 —
38/ minute and 30.14 + 0.66/ minute.

There is a significant increase (P<0.05) in
temperature, pulse rate and respiratory rate
between acute cases and carriers (Table, 2).
There is a significant increase in body
temperature, pulse and respiratory rate in acute
cases compared to chronic carriers, while these
signs were within the normal range in
persistently infected cases or chronic carriers
with minimal variation according to age,
genetic factors, country and season (29). The
elevation noticed in acute infection may be
associated with peak rickettsemia and anemia,
where a transient febrile response occurs
concurrently  with increased pulse and
respiratory rate (23). The febrile crisis may be
a result of pyrogens releasing from destruction
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of WBCs, these pyrogens effect on the
hypothalamus, causing elevation of the body
temperature.  The increasing in  body
temperature causes increasing in respiratory
rate. While the increasing in pulse rate
resulting from anemia and dehydration.
Furthermore, the increased respiratory rate
may be ascribed to hypoxemia and subsequent
tissue  hypoxia. Anemia is  usually
accompanied by increase cardiac output, pulse
rate and respiratory rate (6). These signs may
also be affected by several factors, including

stress, environment, species, age, Sex,
pregnancy, lactation and trace mineral
deficient diet (21 and 23).

Results of hematological parameters

(Table, 3) revealed that there is a significant
decrease (P<0.05) in means of PCV, Hb,
RBCs and MCHC in acute cases compared to
chronic carriers. While there is a significant
increase in MCV and MCH in acute cases
compared to carriers. The decrease in blood
indices may refer to anemia which may be
ascribed to fact that high erythrocytes ricketts
emia occurs during acute infection with A.
marginale  resulting in splenic and hepatic
macrophage-mediated phagocytosis constitute
definitive diagnosis, so classification schemes
are used for definitive diagnosis ,as a single
classification may not be entirely satisfactory
(4). The diversity of mean values and ranges
of blood indices may be associated with a dose
and virulence of the causative strain, host,
susceptibility or genetic factors, nutrition,
geographic distribution, physiologic status,
stage of infection, age, breed, coincident

Table, 4: T
Infection stage

pe of anemia in acute and carrier bovine anaplasmosis.

infection and development of

rickettsemia (21 - 32).

cyclic

Table, 2: Vital clinical signs of acute and carrier
cases of bovine anaplasmosis; Range and Mean + SE
Signs Carrier
(35)

Temperature 37.9-41.1 38-40.5
(°C) 40.15 + 0242 | 39.1+0.12°
Pulse / minute 62 -92 48 — 95
74.07 £2.66 67.14+1.8°
Respiratory 25-41 22 -38
rate / minute 33.46+£1.52 | 30.14+0.66 °

The difference in small letters horizontally refers to
significant differences at level P< 0.05.

Table,3: Hematological parameters of acute and
carrier bovine anaplasmosis; Range and Mean + SE

Hematological Carrier

parameters

21.1-39.5 19.8 — 40.2
2746 £1.54a | 30.37+0.85b
53-11.4 492-127
Hb. g /dl 755+ 0.53a | 9.7+035b
345-63 351-9.1
LSS LR 43750252 | 7.17+0.24b
60.2—67.7 37-61.2
MCV i 62.940.6 2 43.02+1b
151-18.7 10.6—16.5
e 17.13+0.35a | 13.56+0.23b
23.6-295 21.7-36.2
MCHC g/dl 2726+049a | 31.7+0.57b

Results of anemia in bovine anaplasmosis
(Table, 4) showed that acutely infected cattle
13 cows displayed macrocytic hypochromic
anemia (56.5%).While out of 35 persistently
infected cattle, 7 cows revealed microcytic
hypochromic anemia (30.4%) and 3 cows
presented normocytic hypochromic anemia
(13%).

Type of anemia ( % )

Macrocytic Microcytic Normocytic

hypochromic hypochromic Hypochromic
Acute 13 - - 13
Chronic ( Carrier ) - 7 3 10
Total 13 (56.5 %) 7(30.4 %) 3(13%) 23

Anemia is usually classified according to
size (MCV) and Hb concentration (MCHC) of
the erythrocytes (19). The results revealed
macrocytic hypochromic anemia (56.5%) in
acutely infected cases. While persistently
infected cases  displayed microcytic
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hypochromic anemia (30.4%) and normocytic
hypochromic anemia (13%). These results
were similar to those reported by many
researchers in Iraq and other countries, where
different types of anemia has been described
as a result of acute infection with anaplasmosis
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(13 and 33-35). Anemia was drastic in acute
cases compared to chronic carriers that
experienced transitory anemia, this may be
attributed to that rickettsemia could subside
gradually with disease progression to
subclinical stage, where the parasitic
erythrocytes decrease to undetectable level
(below 1%). This fact was demonstrated
in  different  geographical  distribution
of anaplasmosis (36 - 38).

The anisocytosis, poikilocytosis, reticulo-
cytosis and polychromasia noticed in this
study were in accordance with results of (13
and 39 - 41). The result of cELISA was higher
than those reported in neighboring countries,
where, (42) detected 50 % of perpetually
infected cases of anaplasmosis by ELISA in
Iran. While (43) discovered 11 % of
persistently infected cases by ELISA in
Turkish cattle. Moreover, (44) recorded 1% of
Anaplasma carrier cases by this test in Saudi
Arabia. The higher incidence of bovine
anaplasmosis in lraq compared to neighboring
countries may be associated with Poor
management, lack of tick control practices and
inadequate economic sustainability of poor
resource small holder farmers for the
implementation of proper management and
animal health practices in Irag versus
neighboring countries. However, anaplasmosis
is a worldwide distributed disease, the
diversity in its incidence among countries is
due to differences in geographical distribution,
availability of vectors, host susceptibility, age,
breed, virulence  of different strains of
A.marginale, grazing practice, management
and sanitary practice (21 and 28-32).

Figure, 1: Microscopic picture of infected RBCs with
A.marginale under oil lens x 100.

Results of microscopical and serological
examination revealed 13 (27.1) acutely
infected cases by microscopic examination of
stained blood smears (Fig.1). While cELISA
detected 35 (72.9 %) of chronic carrier cases

(Fig. 2).

30 72.9
60 35
40 271
13
20 0 0
0
cELISA Microscopic percetage
test examingflo
B Acute cases B Carrier cases

Figure, 2: Microscopical and serological diagnosis of
bovine anaplasmsis
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