
A. Z. DURRANI, S. M. GOYAL

137

 Turk. J. Vet. Anim. Sci.

2012; 36(2): 137-141 

© TÜBİTAK

doi:10.3906/vet-1012-633

A retrospective study of Borrelia burgdorferi

antibodies in dogs in Minnesota

Aneela Z. DURRANI
1,

*, Sagar M. GOYAL
2

1
Department of Clinical Medicine and Surgery, University of Veterinary and Animal Sciences,

Out Fall Road, Lahore - PAKISTAN
2
College of Veterinary Medicine, University of Minnesota, Minnesota - USA

Received: 14.12.2010

Abstract: In order to determine the seroprevalence of Borrelia burgdorferi antibodies in suspected dogs in Minnesota, 

the present study examines the database of the Veterinary Diagnostic Laboratory at the University of Minnesota over 

a 10 year period (2001-June 2010). A total of 1081 serum samples from dogs suspected of having borreliosis were 

submitted by 112 private veterinary clinics. Th e samples were tested using an indirect fl uorescent antibody (IFA) test. 

Samples with titers of ≥1:320 were considered positive. Th e rate of seroprevalence of antibodies was 88%. Th e increase 

in the rate of yearly seroprevalence of Borrelia burgdorferi antibodies in dogs was comparable with that of human 

borreliosis in Minnesota.

Key words: Lyme disease, dogs, Lyme antibodies, Borrelia burgdorferi, serologic survey

Research Article

* E-mail: aneela_nadeem8@hotmail.com

Introduction

Th e fi rst documented case of human borreliosis 

occurred in 1977 in Old Lyme, Connecticut, USA, 

and the fi rst case of B. burgdorferi infection in dogs 

was reported in 1984 (1). Lyme borreliosis has also 

been reported in North America, Europe, Asia, 

Australia, South America, Africa, and Korea (2). 

Lyme disease is the most commonly reported tick-

borne disease in the United States, with most of 

the human cases reported from 10 states, including 

Minnesota (3). Lyme borreliosis in dogs is more 

common in the northeast, upper midwest, and west 

coast states of the US (4). 

Th e causal agent of borreliosis, Borrelia 

burgdorferi, is transmitted to a variety of mammals by 

Ixodes spp. ticks. Ixodes scapularis, as the tick vector 

for borreliosis in dogs, was fi rst reported in Maine in 

1985 while I. scapularis was reported from Wisconsin 

in 1968 (5). Th e range of Ixodes species in Minnesota 

is expanding, (6) with Ixodes scapularis frequently 

found in eastern central Minnesota and occasionally 

in the southeastern part of the state (7). Th ese 

rapid increases in tick populations are introducing 

Borrelia to new geographical areas and among 

primary reservoirs such as the white-footed mouse 

(Peromyscus leucopus), shrews (Blarina brevicauda 

and Sorex cinereus), and chipmunks (Tamias striatus) 

in Minnesota (8). Th e infected nymphs are the most 

important stage for B. burgdorferi transmission to 

humans (9) while dogs are considered to be infected 

primarily by adult ticks (10). 
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In human borreliosis there is a development of 
a characteristic rash at the tick bite site. Th is rash is 
oft en accompanied by fl u-like symptoms (11) and, 
if the infection is left  untreated, the spirochetes 
can then cause additional complications, such 
as arthritis, carditis, or neurologic disease. By 
contrast, skin rash is not known to occur in dogs. 
Rather, the illness becomes apparent only aft er 
the spirochetes have disseminated and caused a 
combination of polyarthritis, fever, anorexia, and/
or lymphadenopathy with glomerulonephritis 
syndrome, referred to as ‘Lyme nephropathy’ (12). 
A signifi cant correlation between the distribution 
of canine seropositivity and human cases has been 
reported from both endemic and non-endemic 
areas in the northeastern United States (13), while in 
coastal Massachusetts the prevalence of B. burgdorferi 
was signifi cantly greater in dogs (74%) than in people 
(approximately 30%) (14).

Previous studies have shown that indirect 
fl uorescent antibody (IFA) tests detect antibodies as 
early as 7 days aft er exposure to B. burgdorferi and 
no cross-reactivity with antibodies against other 
infectious agents has been reported (15). Geographic 
seroprevalence in dogs may be useful in predicting 
increased risk of exposure to Borrelia burgdorferi in 
humans. Th is retrospective study was conducted to 
determine the serological prevalence of B. burgdorferi 
antibodies in dogs in Minnesota.

Serum samples of dogs submitted to the 
Veterinary Diagnostic Laboratory at University of 
Minnesota over a 10-year period (2001-2010) were 
included in this study. A total of 1229 serum samples 
of dogs were submitted by private veterinary clinics 
in Minnesota for the detection of Borrelia burgdorferi 
antibodies.

Dilutions of serum samples (1:40, 1:80, 1:160, 
1:320, 1:640, and 1:1280) were prepared in phosphate 
buff ered saline and 20 mL of each dilution was 
transferred to Lyme antigen-coated wells on a slide 
purchased commercially (Fuller Laboratories, 
Fullerton, CA, USA). Both positive and negative 
control sera were included on each slide and 2 
samples were tested on each slide. Th e slides were 
incubated in a humid chamber for 30 min at 37 °C 
followed by soaking in PBS for 10 min. Th e slides 
were then rinsed with distilled water and dried. Next, 

FITC labeled anti-equine IgG (H+L) antibody (KPL, 
Gaithersburg, MD, USA) was added at a dilution of 
1:40 and the slides were re-incubated for 30 min at 
37 °C. Aft er another wash, the slides were overlaid 
with 1 drop of glycerol-based fl uorescent mounting 
medium (KPL, Gaithersburg, MD, USA). A cover 
slip was then applied and the slides were examined 
under fl uorescent illumination (16,17). When no 
fl uorescence was observed in the 1:40 well, the result 
was reported as <40. When fl uorescence was observed 
in all dilutions to 1:280, the result was reported as 
>280. Samples having a titer of up to 1:80 were 
considered negative. Samples with a titer of 1:160 
along with a report of symptoms were considered 
“suspected” while titers of 1:160 without reported 
symptoms were considered to be insignifi cant. Titers 
from 1:320-1:1280 were reported as positive. For the 
test to be considered valid, the positive control wells 
had to be positive at the expected value. Th e data 
available from the Minnesota Department of Health 
for the past 10 years were also analyzed.

Of the 1229 samples, 1081 were positive for 
antibodies to B. burgdorferi at titers of   >1:320 
(Table). Th e highest test positive rate (100%) was 
recorded from 2006 to 2008 while the lowest (62.5%) 
was in 2001. From January to June 2010, 92.3% of the 
samples were positive for B. burgdorferi antibodies. In 
general, the proportion of positive samples continued 
to increase each year. 

During the present study, the yearly seroprevalence 
of antibodies recorded in Minnesota was higher than 
when compared with previous records of serological 
surveys from 1979 to 1988 in dogs from endemic areas 
of Minnesota (18.7%) (18), Massachusetts (20.3%) 
(19), Oklahoma  (18%) (20), New York (49.2%) (21), 
Connecticut (66.5%) (22), and Wisconsin (53%) (23). 
Serological surveys in dogs from non-endemic areas 
had even lower seroprevalence. Th ese rates included, 
for example, 0.6% in Michigan, 0.4% to 2.3% in North 
Carolina, and 2.3% in California (24).  

Th e increase in the rate of serological prevalence 
of Borrelia antibodies in dogs during the past 10 years 
also suggests the spread of Ixodes ticks into diff erent 
geographical areas of Minnesota. Walker et al. have 
also reported that the natural foci of Lyme borreliosis 
existed in New England, Wisconsin, Minnesota, 
northern California, and parts of the southeastern 



A. Z. DURRANI, S. M. GOYAL

139

United States. In 1985 and 1986, studies showed that 

10% of the ticks in the eastern central part of the state 

of Minnesota were infected with Borrelia spp. (25). 

In the present study, IFA tests were used for the 

detection of B. burgdorferi antibodies.  IFA tests 

have been widely employed in diagnostics and 

epidemiological surveys in humans as well as in wild 

and domestic animals, including dogs (26,27). In the 

present study, an IFA titer endpoint of >1:320 was 

considered to be positive, comparable to previously 

reported titer results for B. burgdorferi in dogs that 

ranged from 1:64 to 1:256 (27), 1:128 (28), 1:32 

(29), 1:256 and 1:512 (21), 1:640 (30), >1:128 (31), 

and >1:64 (23). Rodgers et al. (32) reported on the 

consistent pattern of titers of antibodies of Borrelia 

burgdorferi.

Previous studies have suggested that dogs are quite 

sensitive indicators of the presence of ticks infected 

with B. burgdorfeni. In Minnesota, the endemic areas 

for ticks coincide with the primary endemic areas 

for Lyme borreliosis in humans. Similar reports 

have been made earlier; in the northeastern US, for 

example, 11.6% of dogs harbored specifi c antibodies 
to B. burgdorferi and prevalence was highest (>40%) 
in the areas where human illness was most common 
(33). Th e importance of serological surveillance of 
borreliosis in dogs can be highlighted by the results 
of previous studies, which have suggested that 
determining the risk of borreliosis in humans and 
dogs with serological surveillance is a more eff ective 
method when compared with the case reporting 
method. Serological testing from other host animals 
and the surveillance of vector ticks in areas of low 
tick density are other eff ective methods (34). In the 
present study, the data on human Lyme disease from 
the Minnesota Health Department are comparable 
with the rate of seroprevalence of Borrelia burgdorferi 
antibodies in dogs. 
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Table.  Th e seroprevalence rate of Borrelia burgdorferi antibodies in suspected dogs in Minnesota from 2001 to June 2010.

Year Canine test positive  
Confi rmed 

human cases* 

% Increase or decrease in

human cases**

  Total Positive Positive percentage

2001 272 170 62.5 461 Same as in year 2000

2002 199 198 99.5 900 88%↑***

2003 374 335 89.6 475 90%↓****

2004 104 104 100.0 1023 ↑

2005 76 72 94.7 918 10%↓

2006 79 79 100.0 913 Same as in year 2005

2007 42 42 100.0 1239 36%↑

2008 43 43 100.0 1050 15%↓

2009 27 26 96.3

2010 13 12 92.3

Total 1229 1081 88.0

*, ** reported by Minnesota Department of Health.

*** Increase

**** Decrease
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