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ABSTRACT

Bovine leukemia virus (BLV), the causative agent of enzootic bovine leukosis, is an exogenous, B-Lymphotropic
retrovirus belonging to the Orthoretrovirinae subfamily and the retroviridae family that induces persistent
lymphocytosis (PL) in cattle. This survey investigated the presence of anti-BLV antibodies and BLV provirus
in Babol small province (North of Iran) cattle blood samples. In this survey, sampled from 6 herds of
Babol small province industrial dairy cattle emphasis randomly sampling. A total of 234 whole blood
samples from cattle were studied. An enzyme linked immune sorbent assay (ELISA) was used to detect anti-
BLV antibodies and nested PCR was employed to increase of care in all cattle blood samples specially the
samples that shown doubtful serological results obtained by ELISA. Then epidemiological aspects of BLV
are reviewed with emphasis on diagnostic tests (ELISA and nested PCR). Overall prevalence of anti-BLV
antibodies in dairy cattle blood samples were 0% and 15.38%, respectively. When using ELISA asa gold standard,
sengitivity and specificity for nested PCR  were 100% and 97%, respectively. The predictive value of a
positive test was 70% and the predictive value of a negative test was 100%. Interpretation of kappa
scores for two methods accounted substantial 0.85. The percentage of accuracy between two tests
accounted 97%. We find a direct relationship between aging and percent of infection (p<0.05) and also
between number of parturition and percent of Infection (p<0.05).

Key words: Bovine leukemia Virus, Epidemiologic, ELISANested PCR, Dairy Herds, Babol Small
Province.

INTRODUCTION

BLV, the causative agent of enzootic boviteukosis, is an exogenous, B-Lymphotropicromgtus
belonging to the Orthoretrovirinae subfamily and the retroviridae family that induces persistent
lymphocytosis (PL) in cattle [1]. This survaégvestigated the presence of anti-BLV antibedand BLV
provirus in Babol small province cattle bloahmples. An enzyme linked immunosorbent as@aySA)
was used to detect anti-BLV antibodies arested PCR was employed to increase of carallincattle
blood samples specially samples that showrubifiel serological results obtain by ELISAhén
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epidemiological aspects of Bovine Leukemia ugi{BLV) are reviewed with emphasis on diagicosests
(ELISA and nested PCR).

MATERIALS AND METHODS

In this survey, sampled from 6 herds ofBb8 small province industrial dairy cattlemmsis randomly
sampling. A total of 234 whole blood sanspliegom cattle were studied. The ELISA ameksted PCR tests
were performed on all samples and were wsexzbrding to manufactures instruction. ELIS&st kit was
from INDEXX Laboratories. Bovine genomic DN#as extracted and was directly subjectedatmested
PCR that amplifies thenv gene between nucleotides 5029 and 5376. ddngemice used for designing the
primers is available from Gen Bank, accesslorkK02120 [2-3].

Blocking enzyme-linked immunosorbent assaySerum ELISA

Test procedure

i) Coating the plate

All wells are coated with BLV antibody, puiluted in coating buffer (10d/well), the plate is sealed and
incubated for 18 hours at 4°C. A wash ey¢standard wash) is performed, which is ehveashes filling

wells to the top, with a 3-minute soak between each wash, and then the plate aedl BLV antigens

added, pre diluted in wash buffer (10Qvell), the plate is sealed and incubated 2 hours at 37°C.

A standard wash cycle is performed.

ii) Preparation and addition of samples and controls

The positive and negative control sera are giluted (1/2) in wash buffer and the usioh is added to
four wells per control (10@l/well). For testing pooled samples, 80 semay be bulked then diluted (1/2)
using wash buffer and the solution is addedwo wells (10Qul/well) per sample. Single samples should
be diluted 1/100 using wash buffer and sméution added to two wells (1Q0well) per sample.

After plating out the samples, the plate sisaled and incubated for 18 hours at 4°Chrfef wash is
performed by filling the wells and immedigteémptying them.

iii) Preparation and addition of conjugates and substrate

Pre diluted biotinylated antibody is addedQgl/well) to all wells — pre dilute using wadtuffer + 10%
fetal calf serum — the plate is sealed @mclbated on a rocking table for 1 hour 33°C. A standard
wash is performed as described earlidre peroxidase-conjugated avidin is pre dilutadwash buffer
and the solution is added to all wells (10@ell). The plate is sealed and incubated a rocking table
for 30 minutes at 37°C. A standard wash performed. 100 or thophenyl amine diamine substrate is
added to all wells, the plate is covered deft in the dark for 9 minutes. Theacgton is stopped with
10Qul of 0.5 M sulphuric acid per well -83.

Reading and interpretation of results

The plate reader is blanked on air and dabsorbance is read at 490 nm. For duakvewgth readers a
reference filter between 620 nm and 650 nnused. Results are read within 60 minutier ahe addition
of stop solution [10-14].

The absorbance of the negative control shdaddabout 1.1 +0.4; if the absorbance etow 0.7, the color
development time in step iii above (pregaratand addition of conjugates and substragBpuld be
increased. Conversely, the time should bertshed if the absorbance is above 1.5. &hsorbance of the
positive control should be less than theodimnce of the negative control x 0.25.

A sample is positive when the absorbanceeath of the two test wells is identicalhwior less than the
mean absorbance of the four negative wellbx

A sample is negative when the absorbanceeawh of the two test wells is identicalthwior higher than
the mean absorbance of the four negativearaomells x 0.65.

For samples giving values between the absesaof the negative control x 0.5 and x 0.85is
recommended to retest the animal, using mpka taken 1 month later [4-9].
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DNA extraction
Purification of total DNA is a prerequisifer achieving optimal sensitivity. Special pretions should be
taken during all steps to minimize the rigk contamination [2, 3, 10, 11].

i) Approximately 10Ql chelating resin (Sigma C-7901 or Chelernir Bio-Rad) is added for each sample
in a 1.5 ml eppendorf tube.

ii) 100 ul of the samples and {ll0of the mimic are added to the tubes withelating resin. The samples
are vortexed.

iii) The eppendorf tubes are closed and iateth at 56 — 60°C for 20 minutes.

iv) The tubes are vortexed for 10 s&c0

v) The tubes are incubated at 98°C 8y%10 minutes.

vi) The tubes are vortexed for 10 seconds mmehediately put on ice.

vii) Optional: all samples are equilibrated to a standandount of DNA (500 ng/reaction) applying, for
example, the Beta Globin method.

viii) The tubes are centrifuged at 15,@800or 2 minutes.

iX) 5ul is used in the PCR assay[4-9].

Nested PCR procedure

i) Primer design and sequences

The BLV region used as target is the giBdv) gene. The sequence used for designing ptiraers is
available from Gen Bank, accession No. K021203]. The sequences of the primers: are

Oligo Sequence Position in K02120
OBLV1A (5-CTT-TGT-GTG-CCA-AGT-CTC-CCA-GAT-ACA-3') 5029
OBLV6A (5’-CCA-ACA-TAT-AGC-ACA-GTC-TGG-GAA-GGC-3) 5442

OBLV3 (5-CTG-TAA-ATG-GCT-ATC-CTA-AGA-TCT-ACT-GGC-3) 5065
OBLV5 (5-GAC-AGA-GGG-AAC-CCA-GTC-ACT-GTT-CAA-CTG-3 5376

PCRI-product size: 440 bp; PCRII-product size: 341 bp; Mimic-product size: 761 bp.

ii) Reaction mixtures

Reaction mixtures are blended (except sanapl@ mimic) before adding to the separate timactubes. One
negative control (double distilled H20) peavef samples, and one positive control shobéd added. Total
volumes of mixtures are calculated by mujiipd the indicated volumes by the total nemikof samples,
including controls, plus one. Taq polymerase used in a premade 1/10 dilutigtn-17].

DNA samples and mimicl (2) should be adiedseparate rooms in the laboratory: laboyatayom 1 for
DNA preparations and mimics, and laboratagom 2 for PCR ll-products, to minimize contaation.

a) Reagents added in clean laboratory room
This mixture may be prepared in advance saiwded at 4°C for up to 1 month.

Reagents per reaction (conc.) PCR | reaction R RQeaction
Double-distilled H20 (standardized) afl 21yl

10 x PCR buffer (Perkin Elmer) 1) 5ul

dNTP (10 mM) 4 x 1l 4 x 1pl
Bovine serum albumin (1 mg/ml) 1) 5ul
Primers (10 pmol/ul):

OBLV1A 1.5ul —
OBLV6A 1.5pl -
OBLV3 — 1.5ul
OBLV5 — 1.5pl

In total: 38ul 38l

The following should be added just beforartsig the PCR
Reagents per reaction (conc.) PCR | reaction R RQeaction
MgCI2 (25 mM) 5ul 5l

Tag polymerase (1 unit/reaction) ul 2l
Mineral oil 2 drops 2 drops

In total: 45ul 45l

b) Reagents added in laboratory room 1 (DNA) or 2 (PCRII)
Reagents per reaction (conc.) PCR | reaction R RQeaction
DNA sample* (or water*) o —

PCR | product - ol

In total: 50ul 50 pl
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iii) PCR thermoprofiles

PCR | -thermoprofile

5 x 94°C/45 seconds, 60°C/60 seconds, BP*Céeconds
30 x 94°C/45 seconds, 55°C/60 seconds, /@2°Cseconds
1 x 72°C/420 seconds20°C

PCR Il -thermoprofile

5 x 94°C/45 seconds, 58°C/60 seconds, ®BP’€¢conds
30 x 94°C/45 seconds, 53°C/60 seconds, /®P°€econds
1 x 72°C/420 seconds20°C

iv) Laboratory procedure

Mix PCRI-reagents as described in step Uise separate gloves or tube openersafdr endividual tube
when adding the DNA samples. Put the sampbn ice. Heat the thermoblock to (B0Put samples
in the thermoblock and start the PCR I- paogme (step iii).

Mix PCR Il —reagents as described in stiépUse separate gloves or tube openersefach individual
tube when adding the PCR | -product. Put thamples on ice. Heat the thermoblotk 80°C. Put
samples in the thermoblock and stalte tPCR ll-programme (stepiii) [4-9].

Agarose gel electrophoresis

Take the PCR ll-products to the electayphis laboratory. Load approximately 10#ll%f the samples
and 23ul loading buffer on a 2% agarose gel caontg ethidiumbromide at 0.01%. Using 0.5 xsfri
borate/ EDTA (TBE) buffer, electrophoresis ierformed with 90 mA for 2 hours. To contrible size of
the amplification products, a 100 bp ladderréesommended. Analysis of PCR products dene by UV
illumination [4-9].

i) Positive samples
Positive samples should have PCR productshefexpected size (341 bp), similar to thmsitwve control.

ii) Negative samples
Negative samples should have no PCR prodottthe expected size (341 bp), but mimicdoet (144bp)
should be present.

iii) Unclear results
The assay must be repeated if the positieetrols (mimic or external positive contraye negative, or if
the negative water controls are positive5[48, 9, 15, 17].

Statistical Analysis

The validity of the nested PCR technique floe detection of BLV in cattle was evaluhtesing ELISA as
gold standard. ELISA and nested PCR resfalts234 cattle samples were constructedai-by-2 table in
which the final nested PCR result was crtdsulated with the ELISA results, thus digfin true positive,
false-positive, false-negative, and true negatvalues. They were used to calculate tdwedsrd diagnostic
accuracy indices of sensitivity,

Specificity, negative predictive values, and pesipredictive values. To determine the levad inter-rater
agreement between ELISA and nested PCRcdtile samples, kappa values were calculated] the
strength of agreement was interpreted usimgiteriain which a value of 0 to 0.20 stight, 0.21 to 0.40
is fair, 0.41 to 0.60 is moderate, 0.61 G@O is substantial, and 0.81 to 1 is a&tmperfect, with a
significant difference between observersaaP value of <0.05.

RESULTS

Overall prevalence of anti-BLV antibodies dairy cattle blood samples were 0% and &,38espectively.
When using ELISA as a gold standard, seitgitand specificity for nested PCR were ¥®0and 97%,
respectively. The predictive value of a pwsittest was 70% and the predictive valdeaonegative test
was 100%. Interpretation of kappa scofes two methods accounted substantial5.0.8he percentage
of accuracy between two tests accoun®d@. We find a direct relationship betweeging and percent
of infection (p<0.05) and also between numbérparturition and percent of Infection (u85).
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DISCUSSION

The causative agent is BLV, an exogenousyp@-toncovirus in the Retroviridae family. ik one of the
important cattle viral diseases that leadp&rmanent infection (Pl) and also permanewmnphocytosis and
lymphosarcoma [1]. AGID test is a good schegntest to determine the presence of imdactin an
individual animal or herd [18]. The estimatsgecificity of 99.8% and the sensitivity 88.5% indicate
that the test is a reliable and accuratdhate to detect BLV infection [1]. In more st years, ELISA-
based testing has replaced the AGID in eadithc programs in several countries. The sapesensitivity of
the ELISA for pooled serum samples allowdedion of antibodies in herds with a prevale of less
than 1%, where as the AGID test detectedly 0% of the herds detected by the ELIEE8]. Two
commercially available ELISAs and the polynserachain (PCR) were evaluated and compareth thie
AGID to detect antibodies to BLV or its teic acid [19]. The ELISA tests detected abdid% more
reactors than the AGID and the electrophoretimmunoblotting results [1, 20]. Fechnet al., compare
the PCR and AGID methods. They demoradrahat this method sensitivity is 10% mdhan ELISA
and 17.7% more than AGID [21-22]. Martiet al., also make a comparison between PCR asirectd
method and ELISA and AGID as indirect metholis that survey a specific primer is used env pol and
tax. PCR done on DNA extracted from periphdsidod monocytes or milk leukocytes. The higbsitive
reaction is obtained by PCR armdv or pol primers, thentax primer and finally by ELISA and AGID
[23]. Nagy et al., (2003) evaluated the PCR usage in reeitmiof bovine leucosis in adult dairy cows.
They demonstrated sensitivity of this tte87% and 1%, respectively. The predictwedue of positive
test was 1% and its negative predictive ealas 42%. The cattle percentage which is ctiyrerecognized
by this method is 73.5%. However, thensfiévity and negative predictive value ohist test is low,
totally. Consequently, it is not suggested dmploy PCR for recognizing of BLV in herdith high
prevalence alone [16]. Serological surveys caitle in the United States indicate prevederrates within
herds ranging from 0-100%. The disease dnet spread rapidly and the number of herdsitaining
positive reactors to the AGID test is uspwabmall [1]. However, in infected herds thwmmber of
seropositive animals may be as high as 80%ection with the virus is estimated to l¢ least 20% in
the adult dairy cow population of the Unit&dates, 6-11 % in Canada, 27% in Francép 37 Venezuela;
in the United Kingdom the prevalence of atfen is low. In New Zealand, it is estimdt that about
6.5% of the dairy herds have infected cattléth an estimated within herd prevalence 3% [19]. The
prevalence of infection in beef cattle ustralia is 0.22% [24]. In a nationaingey in Canada, 40%
of the herds contained BLV-infected cows.Phince Edward Island in Canada, 49.2% of heeds tested
had at least one positive reactor, and 56Bcall the cows tested were positive. Inrititae Canadian
dairy cattle, the individual cow prevalenc@asi®21% and the herd prevalence 70% [24]. sEheprevalence
of BLV infection inbreeding beed bulls und@r years of age offered for sale in Kansess 8.5% [25].
This indicates that young bulls purchased émtry into recipient herds could be infecteaith the virus
[1]. In Argentina the individual seroprevalenés 33%, while the percentage of infecterdh with one or
more infected animals is 84% [26]. An outlireaf enzootic bovine leucosis in Egypt wassociated with
the importation of Holstein Friesian heiferadabulls from Minnesota in 1989 to formcbsed dairy herd
in Upper Egypt [27]. In Iran, Haddadzadehudstd 4797 cattle blood samples in dairydhenear Tehran
that 471 of them (9.81%) recognized posittwe the AGID test and the total 33 herderevtested, 27 of
them (81.88%) were infected [28]. On the otludy in Iran, Mashhadi studied 5 dahgrds around
Shahriyar small province that the rate of taonination was 38.6%. The highest percentags for the ages
6 through 11 years old by 83% contaminatiord the lowest one was for the ages belowears old by
6% contamination [29]. On another survey whighs done by Michaelzadeh in dairy herdarnéehran of
Iran, 100% of the 6 studied herds were drefé with BLV that from 4164 studied anima)06 of them
(48.4%) were infected with BLV. The lowestfdction was for the ages 6 through 12 m®n(d4.71%)
and the highest infection was for the a@ésthrough 72 months (77%) [20].

CONCLUSION

On the basis of our obtained results frdme 6 herds with more than 50 dairy cattmiad Babol small
province (north of Iran), only one herd dhaniyal company was not infected with BLV afm 234
studied cattle blood samples, 20 cases eMmt{8.5%) were infected with BLV. The lowedsffection was
for the ages 28 through 36 months with O&ttamination and the highest infection was floe ages 55
through 63 months with 14.3% contamination.e Thpidemiological aspects of BLV are revieweaith
emphasis on diagnostic tests (ELISA and neB@€R). The definite and meaningful differeneas also
observed among the various studied ages hey Ghi square test (p<0.05). We find a direekationship
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between aging and percent of infection (p<p.@hd also between number of parturition grefcent of
Infection (p<0.05).
Our obtained results have conformity and egrent to the result of another papers arfieraeces.
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