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Table 1. List of specific primers designed based on 16S rRNA gene for the detection of Anaplasma spp.

Name of primer

Nucleotid sequences (5'-3")

Annealing Cveles PCR-
temperature °C y product

Anaplasma

Phagocytophilum | GTCGAACGGATTATTCTTTATAGCTTGC

Sense

58 35 926

Anaplasma

Phagocytophilum | CCCTTCCGTTAAGAAGGATCTAATCTCC

Antisense

Anaplasma
bovis Sense

CTCGTAGCTTGCTATGAGAAC

Anaplasma

. ; TCTCCCGGACTCCAGTCTG
bovis Antisense

55 35 551

Anaplasma
central(Amori)
Sense

CAAATCTGTAGCTTGCTACGGA

Anaplasma
central(Amori)
Antisense

GAGTTTGCCGGGACTTCTTCT

54 35 403
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PRl S5 A Wi 5SS (el ) i
S Yo L5 5L ci 00) Gl AYF 5 pu
b adaly 55 LDl 5868 5 A3 8 o sdalie J5 (535
Saar S .Jghzjfda DS (Sl STy oS 6J§J'L'J
S5 (6500 sl ke OD) i J 28 S Lo o
Sl S o Setils o ) adt ag) St S
A Sk s (Olghol Ol ande s 5 (555U

iz VFPA) a5l PCR U guame 5l oslizal b ol by

ola=l Antisense 5 Sense sls S5T L 5 (L
A el 4 ga a6 nested PCR 458 ons (5le]
23 Sl T IS e Lslge Jilesl )

Gilweslel 31w s S ag Jedlmes el
Loss gl s See Yor Syl s o3 lad s
T100 Thermal Cycler, Bio-) JSClage 5 o&as 3

Table 2. PCR solutions and protocol for the detection of Anaplasma spp.

Solutions Volume Amplification Tempcerature Time | Cycles
program C

Template 0.5 ul Heated Lid 110°
Tag PCR buffer (10 x) 2 ul Denaturation step 95°c 5'
MgCl,(50 mM) 0.6 ul Start cycle
dNTP (10 mM each) 0.4 ul Denaturation step 94 °c 30"
Primer-sense (20puM) 0.4 ul Annealing step 54-58 °c 30" 35
Primer-antisense (20uM) 0.4 ul Extension step 72 ° 45"
Tag DNA polymerase (5 U/ ul) 0.1ul End cycle
Distilled water 15.6ul Extention (End) 72 ° 10’
Total volume 20l
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Figure 1. Nested-PCR for Anaplasma spp.. The expected size (345 bp) is indicated (lanes 1 to 10). Co+=
positive controls, M= Marker 100 bp.
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Figure 2. Specific nested-PCR for Anaplasma phagocytophilum. The expected size (926 bp) is indicated
(lanes 1 to 4). Co+ and Co- are positive and negative controls, respectively. M= Marker 100 bp.
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Figure 3. Specific nested-PCR for Anaplasma bovis. The expected size (551 bp) is indicated (lanes 1 to 4).
Co+ and Co- are positive and negative controls, respectively. M= Marker 100 bp.
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Figure 4. PCR for Anaplasma marginale. The expected size (866 bp) is indicated (lanes 1 to 8). Co+ and Co-
are positive and negative controls, respectively. M= Marker 100 bp.

Table 3. The molecular results of Anaplasma spp. detecting in blood cattle samples.

. Sampled . prevalence 95 % Confidence Interval
Anaplasma species Positive o
cattle Yo Lower Bound | Upper Bound
Anaplasma 105 29 27.6 20 36.9
Anaplasma phagocytophilum 105 21 20 135 28.7
Anaplasma bovis 105 12 114 6.7 18.9
Anaplasma marginale 105 5 4.8 2.1 10.7
Anaplasma centrale (Amori strain) 105 1 1 0.2 5.2
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Table 4. Distribution of Anaplasma phagocytophilum according to Season, Age, and Farm type in
Mazandaran province

Number Positive
1- - *
Category tested | Numbe Prevz(ﬂence Chi-square df P-Value
0
Spring 17 0 0
Summer 16 0 0
Season Fall 66 21 318 15.51 3 0.001
Winter 6 0 0
<1Year 12 0 0
1-3Years 34 7 20.6
Age 35Years 43 11 255 3.86 3 0.277
>5Years 16 3 18.8
Farm Traditional 27 0 0
Semi- 9.087 1 0.003
type Industrial 8 21 26.9
*P<0.05
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Table 5: Distribution of Anaplasma bovis according to Season, Age, and Farm type in Mazandaran province

Number Positive Chi-
_ *
Category tested | Numbe Prev(c;l)ence square df P-Value
Spring 17 0 0
Summer 16 0 0
Season Eall 66 17 182 8.006 3 0.046
Winter 6 0 0
<lYear 12 0 0
1-3Years 34 7 20.6
Age 3-5Years 43 5 116 6.433 3 0.092
>5Years 16 0 0
F ; Traditional 27 0 0 4.690 1 0.030
M YPE 1 Semi-Industrial 78 12 15.4 ' :
*P<0.05
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Abstract

This study aimed to determinate the variety of Anaplasma species among cows of Mazandaran province. For
this purpose, 105 blood samples randomly collected via the jugular vein from different parts of Mazandaran
province. The extracted DNA from blood cells was amplified by Anaplasma-all primers, which amplify an
approximately 1468bp DNA fragment from a region of the 16S rRNA gene from various members of the genus
Anaplasma. 29 (27.6%) out of 105 cow blood samples were Anaplasma spp. positive by first PCR and nested PCR.
All cow positive samples were analysed for the presence of A. phagocytophilum, A.bovis, and A.centrale (Amori
Strain) and as a result, 22 of blood samples (21%) for A.phagocytophilum, 12 (11.4%) for A.bovis and 1(1%) for
A.centrale were positive. The extracted DNA from positive Anaplasma spp samples were amplified by Anaplasma
marginale specific primers, which amplify an approximately 866bp DNA fragment from a region of the msp4
gene. Out of 105, blood samples, Five (4.8%) were positive for Anaplasma marginale. This study is the first
molecular detection of Anaplasma species from cows in Mazandaran province. The results show that there is a
significant difference between the percentage of infection of the cow with Anaplasma phagocytophilum, in
different seasons of the year and the livestock type. Also, the percentage of infection with Anaplasma bovis, among
the variables studied; there is a significant difference between the seasons of the year and the type of livestock.
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