J Vet Clin 25(4) : 241-244 (2008)

B
SEAREN

Journal of
Veterinary Clinics

\ ‘b v
WL

www.ksvc.or.kr

Detection of Brucella spp. and Leptospira interrogans in the
Canine Blood by Multiplex Nested PCR

Jung-Youn Lee, Sang-Eun Lee, Suk Kim*, Duck-Hwan Kim and Kun-Ho Song'

Research Institute of Veterinary Medicine - College of Veterinary Medicine,
Chungnam National University, Daejeon 305-764, Korea
*College of Veterinary Medicine, Gyeongsang National University, Jinju 660-701, Korea

(Accepted: June 16, 2008)

Abstract : This study examined the prevalence of Brucella spp. and Leptospira interrogans in 360 clinically healthy
dogs using multiplex nested PCR. Four dogs (1.1%, 2 females and 2 males) tested positive to Brucella spp. by multiplex
nested PCR. Fifty nine (16.4%, 31 females and 28 males) of 360 dogs tested positive L. interrogans. In 1 and 2
of the samples that tested positive to Brucella spp. and L. interrogans, the partial sequences of the virBl and 16S
rRNA genes were identified by direct sequence analysis, respectively. In conclusion, prevalence of Brucella spp. and
L. interrogans by multiplex nested PCR revealed low and high, respectively. Multiplex nested PCR is can be useful
for early detection of Brucella spp. and L. interrogans in the canine blood from asymptomatic dogs.
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Introduction

Canine brucellosis and leptospirosishave a worldwide dis-
tribution around the world and can cause significant eco-
nomic losses in animal production and considerable risks to
human health (1). Reproductive disorders such as abortion
and premature births are the clinical signs of these bacterial
diseases in pregnant dogs. Both diseases can be diagnosed by
the detection of the serum specific antibodies, however, these
serological methods are presumptive because many factors
can cause false positive and negative results. Bacteriological
isolation is normally employed, but the methodology is diffi-
cult, time consuming and dangerous (4,5).

Multiplex nested PCR analysis used in this study was
developed for the detection of Brucella spp. and Leptospira
interrogans in canine semen supported for use in artificial
reproduction. Kim et al.(3)reported this method to be easier
to perform and produce results more rapidly than other meth-
ods. In this study, multiplex nested PCR was used for the
detection of Brucella spp. and L. interrogans in DNA iso-
lated from blood samples. Unfortunately, there was no reli-
able data for canine brucellosis and leptospirosis in Korea.
The aim of this study was to survey the prevalence of two
critical organisms, Brucella spp. and L. interrogans based on
multiplex nested PCR in the canine blood from asymptom-
atic dogs.
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Materials and Methods

Animals and blood collections

Three hundreds and sixty dogs (186 females and 174
males) in the 2 training centers for hunting (one Chuncheon
area and one Namyangju area) and stray dogs in the Daejeon
area were examined from 2004 to 2006 in Korea. Blood sam-
ples were collected from the jugular to a tube containing
EDTA and collected samples were then stored at —20°C until
DNA isolation.

DNA isolation

For DNA isolation, 300 ul of whole blood was lysed in 0.1
M Tris-Hel (pH 8.0) containing 1% SDS, 0.1 M NaCl and 10
mM EDTA. The samples were then treated with proteinase
K, for 2 hr, at 55°C The DNA was extracted with phenol/
chloroform, precipitated by ethanol, and then dissolved in
50 pl of a TE buffer. The isolated DNA was stored at —20°C
for the PCR assay.

PCR amplification

Multiplex nested PCR was preformed using the previously
described primers (Fig 1). These specific primers were
designed to detect the virB2and 16S rRNA genes for a Bru-
cella spp. and L. interrogans, respectively (2,3,8). For the
first-round amplification, the PCR reaction was performed in
a 20 ul reaction mixtures, containing 5S0ng template DNA, 20
pmol of each primer, 10 mM of dNTP mixtures and 1 units
of prime Taq DNA polymerase (Genet Bio, Ltd., Korea). The
cycling conditions were 95°C or 5 min, 40 cycles of 95°C for
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460 470 480 490 500 510 520 530 540 550 560 570 580 590 600
atgatzgtac ctgoolasag caccggctng ctacotntgt gtotggegtt tegsagagge ragtggastt coaggtelag cggtensatg cgiagetats tggaggaaca coapleeces agperactig ctggoctaas actgacgote

Lep-F primer Leph-F priemr
610 620 630 640 650 66¢ 570 680 690 700 70 720 730 740 750
aggeacgaaa goghgggtag tgaacgggat tagataccoe ggtaatccac gocotaaacy tigictacca gttgitgges giittnacec toagtaacga acctnacgga tinagtagac cgectggega ciatgotess adgagigaaa
LepN-R primer
760 770 780 798 800 810 820 830 840 850 860 870 880 830 900
gtonaagras ttpacgRees Loopeacaas cpptepapca tetgptttas tiogalgata cgoganasac cicacclagy cttgacatgg agtegastcs tgtagageta catgageott ogggocgett cacaggtgot goatggtiet
tep-R primer
B
1510 1520 1530 1546 1550 1560 1570 1580 1590 1600 1610 1620 1630 1640 1650
tgoagtoage sagacasate ttiggaggas coaagatges tagaceltga goasgoagac cgigougasa tccatgasta cacttcatcg acetaaggas tesagalcal gassaccgct tooccosgca agaagtogel gtogoggatt
B2F primer B2N-F primer
1660 1670 1680 1690 1700 e 1720 1730 17140 1750 1760 1770 1780 1790 1800
ctacctoace tactgetess coteattgte tocatogetg caategagec taavotggeg cacgecaacg gtpgectega taaggtasat acaagoatge aaseagtget ggactigota apcsgogtat cgatcaccst cgttaccata
1810 1820 1830 1846 1850 1860 1870 1880 1890 1900 1910 1820 1930 1940 1950
gecatcatet ggtecgetta casgatagoa ttooggoacg coogoticat gpatgtegts cogetecteg goggcgocct gptertigee gotgoogece asattpocte ttacetgett asstaag acacagatea tgacaacgge
B2N-R primer B2R primer

1960 1970 1980 1990
accacaggaa tocaacgeas gaagsgoage tiatogegae

Fig 1. Specifc primer sequences for the 16S rRNA gene of Leptospira interrogans. (A) and the virB2 gene of Brucella spp. (B).

M

Fig 2. Positive control of Brucella spp. (280 bp) and Leptospira
interrogans (170 bp).

30 sec, 52°C for 1 min, 72°C for 1 min and a final extension
of 72°C for 1 min. Nested PCR was performed in 50ng first-
round PCR product as template DNA and 20 pmol of the
inner primers. The cycling conditions were 95°C for 5 min, 40
cycles of 95°C for 30 sec, 52°C for 1 min, 72°C for 1 min and a
final extension of 72°C for 1 min. PCR products were ana-
lyzed by electrophoresis using 2% TBE agarose gel and visu-
alized using ethidium bromide staining and UV radiation
(Fig 2,3).

300 bp
260 bp

100 bp

Fig 3. Nested PCR results. All lanes are positve for Leprospira
interrogans (170 bp). Lane 6 and 8 are positve for Brucella spp.
(280 bp). M; marker, Lane 1 to 8; examined samples.

w280 bp Sequencing analysis
For each sample found PCR-positive for Brucella spp. and
‘1?0 bp L. interrogans, another 5ul sample of the PCR product pre-

sequencing regeant pack (Amersham Pharmacia Biotech, NJ)
according to the manufacturer’s instruction, before being
used as the template for sequencing. Sequencing of the PCR
products was performedon both strands, using the ABI Dye
Terminator Cycle Sequencing kit (Amersham Biosciemces,
Little Chalfont, UK). The sequencing analysis was per-
formed using version 1.2.6 of the Cartographer software
package (MJ research).

Statistical analysis

Prevalence according to the age groups (<3 years, 3-6
years and > 6 years) and gender were compared using a’ test
with version 10.0 of the SPSS for Windows software pack-
age (SPSS Inc., Chicago, IL).

Results and discussion

Four samples (1.1%, 2 females and 2 males) tested posi-
tive for Brucella spp. in the nested PCR. (Table 1), and the
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Table 1. Nested PCR-based detection of Brucella spp. and Leptospira interrogans in the canine blood

Brucella spp.

Leptospira interrogans

No. of examined  No. of positives

Positive rate(%)

No. of positives Positive rate(%)

Gender
Females 186 2 1.1 31 16.7
Males 174 2 1.1 28 16.1
Age (yr)
<3 112 1 0.9 18 16.1
3~6 148 3 2.0 29 19.6
>6 100 0 0.0 12 12. 0
Total 360 4 1.1 59 16.4
partial sequences of the virBl gene were identified in one Conclusion

positive sample. Positive detection rate of 1.1% might be
considered to be low. On the other hand, it is possible that, in
Korea, Brucellainfections are rare in clinically healthy dogs.
However, brucellosisusually does not show evident symp-
toms, and the range of clinical signs varies from asymptomatic
to mild despite there being an ongoing systemic infection. In
addition, bitches may conceive and give birth even without
antibiotics treatment but the puppies are born infected, which
can spread through the kennel. Male dogs can excrete the
bacteria into the semen and urine. For the prevention of bru-
cellosis, it is necessary to exclude subclinical or asymptom-
atic patients from clinically normal dogs.

For L. interrogans 59 samples (16.4%, 31 females and 28
males) tested positive to in nested PCR (Table 1). All posi-
tive samples were collected from a training center in the
Chuncheon area, therefore, they were may be infected with
each other. In 2 of those positive samples, the 16S rRNA
gene of L. interrogans was identified by direct sequence
analysis. Although female dogs showed a slightly higher pos-
itive rate than male dogs, there was no significant difference
between the genders. In terms of age, there was also no sig-
nificant difference (Table 1). In Korea, the serological preva-
lence of Leptospira infections have been reported (6,7),
however, there was no report about the prevalence of Lep-
tospira infections in dogs using nested PCR.

In this study, the prevalence by using multiplex nested
PCR was similar to that determined by other seroprevalence
results. Considering these results and the hygienicstatus, the
incidence of L. interrogans could be high in dogs in Korea.

Multiplex nested PCR revealed prevalence of Brucella spp.
and L. interrogans were low and high, respectively. This
method is expected to be useful for early detection of Bru-
cella spp. and L. interrogans from asymptomatic dogs.
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