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Resurgence of leptospirosis in dogs in Ontario: 
recent findings

John F. Prescott, Beverly McEwen, Judith Taylor, J. Paul Woods,
Anthony Abrams-Ogg, Brian Wilcock 

Abstract — A marked increase in leptospirosis in dogs was observed in 2000, part of an increasing
trend observed in previous years in Ontario. The highest frequency of seropositive cases occurred
from September to December 2000, with the peak in November. Large breed dogs were particularly
affected. Clinical and clinicopathological data for 31 dogs admitted between 1998 and 2000 to the
Ontario Veterinary College Veterinary Teaching Hospital were analyzed. Major clinical presenting
features were acute onset of anorexia, depression, fever, and vomiting. Ninety percent of dogs, on
admission, showed biochemical evidence of injury to several organs, notably combinations in the
order of kidney, muscle, pancreas, and liver. Almost all dogs showed increased serum urea and
creatinine levels, and the majority had increased total creatine kinase, bilirubin, alkaline phosphatase,
and leukocytosis with neutrophilia. One-third were thrombocytopenic. Of dogs with liver-related
abnormalities, most had evidence of cholestasis, with or without hepatocellular damage. Based on sero-
logic studies, in the year 2000, the major serovar involved was autumnalis, but bratislava, grippotyphosa,
and pomona were also implicated. The microscopic agglutination test often gave a confusing pat-
tern of reactivities to the serovars that were tested. The high reactivity to serovar autumnalis may
represent an erroneous or “paradoxical” reaction typical of early leptospiral serology. The year 2000
was the warmest in Ontario in each of the 4 fall months (September–December) of the previous decade,
as well as being the third wettest in the fall period in the last decade. The increase in canine lep-
tospirosis, therefore, may, in part, reflect climate change. The number of positive cases declined in
2001 by about one-third of those in 2000, but the number of submissions of sera for diagnosis increased
markedly over previous years. Further work is required to isolate and to identify definitively
serovars involved in resurgent canine leptospirosis and the common sources for dogs. 

Résumé — Résurgence de la leptospirose chez le chien en Ontario : faits récents. Une forte
augmentation de la leptospirose chez le chien a été observée en 2000, s’insérant dans une tendance
à l’augmentation observée au cours des années précédentes en Ontario. La plus forte fréquence de
cas séropositifs s’est présentée entre septembre et décembre, avec un pic en novembre. Les chiens
de grandes races étaient particulièrement affectés. Les données cliniques et clinicopathologiques de
31 chiens admis à l’Ontario Veterinary College Veterinary Teaching Hospital entre 1998 et 2000 ont
été analysées. Les aspects cliniques au premier examen comprenaient l’apparition aiguë d’anorexie,
de dépression, de fièvre et de vomissements. À l’admission, 90 % des chiens montraient des
indices biochimiques de dommages à plusieurs organes, notamment des atteintes combinées par ordre
décroissant de fréquence des reins, des muscles, du pancréas et du foie. Presque tous les chiens mon-
traient un accroissement des taux d’urée et de créatinine sériques et la majorité présentaient une
augmentation de la créatine kinase totale, de la bilirubine, de la phosphatase alcaline ainsi qu’une
leucocytose avec neutrophilie. Le tiers présentaient une thrombocytopénie. Parmi les chiens
présentant des anomalies reliées au foie, la plupart avaient une cholestase, avec ou sans dommages
hépatocellulaire. En se basant sur les études sérologiques, en l’an 2000, la majorité des sérotypes
impliqués étaient autumnalis, mais bratislava, grippotyphosa et pomona étaient aussi impliqués. Le
test d’agglutination microscopique donnait souvent un motif enbrouillé face aux réactivités des
sérotypes testés. La forte réactivité au sérotype automnalis pourrait représenter une réaction
erronée ou «paradoxale» typique du début de la sérologie de la leptospirose. L’an 2000 a été le plus
chaud des dix dernières années en Ontario au cours de chacun des 4 mois d’automne (septembre–
décembre) ce fut aussi le 3e automne le plus pluvieux de la même période. L’augmentation de
leptospirose canine peut par conséquent être reliée en partie au changement climatique. Le nombre
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Introduction

L eptospirosis has increased in dogs in the United States
(1–7), Québec (8,9), and Ontario (10–13) in the last

few years. The serovars mainly involved in canine lep-
tospirosis are no longer canicola and icterohaemor-
rhagiae, as reported before the 1970s (14,15); they
now include grippotyphosa and pomona as the most
common serovars (1–13), although bratislava (16) and
possibly autumnalis (12) are sometimes the infecting
serovars. The reason for the increase of leptospirosis in
dogs and the change in the serovars involved may be the
increased and endemic infection of urban wildlife
(notably raccoons, skunks) with leptospirosis, com-
bined with increased numbers of urban wildlife and an
increasing index of suspicion by veterinarians, thus
promoting serological testing, as well as successful
control by vaccination of the previously important
serovars. 

Although canine leptospirosis is recognized to have
been increasing in Ontario in the last few years (10–13),
the fall of 2000 saw a marked rise in the number of cases.
A major factor was probably the wet and exception-
ally warm late summer and fall, which provided condi-
tions that were ideal for the transmission of Leptospira
from wildlife. The purpose of this paper is to describe
some epidemiological features of the canine infection
in Ontario, based on the year 2000; the major clinical
and clinicopathological features of recent cases of the
disease in dogs presented to the Ontario Veterinary
College’s Veterinary Teaching Hospital (VTH); and
the characteristic histopathological changes observed.
The role of urban raccoons and skunks as likely
major reservoirs of infection is discussed as being
among the aspects of the infection that require better
understanding. 

Materials and methods
Serological findings
All cases submitted to the Animal Health Laboratory
(AHL), University of Guelph, for serological diagnosis
of canine leptospirosis from January 1998 to December
2001 were retrieved from the computerized database. The
microscopic agglutination test (MAT) had been car-
ried out in the AHL under standard test conditions
against the following serovars: autumnalis, bratislava,
canicola, grippotyphosa, icterohaemorrhagiae, and
pomona. For seroepidemiological purposes, titers � 40
were regarded as negative, from 80 to 160 as suspi-
cious, and � 320 as positive for the particular serovar
tested. Breed of dog and date of serum submission
were recorded. Differences between seropositive and
nonseropositive canine cases by serovar and year were
analyzed by Pearson’s chi-square and Fisher’s exact
test. 

Clinical and clinicopathological findings 
Clinical and clinicopathological data for 31 dogs admit-
ted in 1998, 1999, and 2000 to the VTH, with an even-
tual diagnosis of leptospirosis were analyzed. Criteria for
diagnosis were a MAT of � 320 to one or more serovars,
and a clinical illness compatible with leptospirosis with
no alternative diagnosis. Clinical signs on presentation
were recorded. Parameters of clinicopathological change
were assessed by standard methods; the data recorded
were those of the initial samples taken at the time of
admission.

Histopathological findings
The microscopic changes observed in formalin-fixed,
hematoxylin and eosin stained samples submitted as
kidney biopsy specimens from 23 live dogs or assorted
tissues (kidney, liver) from 7 dogs that had died were
recorded. The majority of samples for which a histo-
pathologic examination was performed were from those
submitted to a private histopathology diagnostic service.

Meteorological data
Mean temperature and rainfall data for the fall months
of the previous decade at the Waterloo Regional airport,
about 15 km from the Ontario Veterinary College, were
obtained from the Ontario Climate Centre, Environment
Canada.

Results
Serological findings
There was a marked increase in the diagnosis of canine
leptospirosis in Ontario in 2000. The overall submission
rate of canine sera for the serological diagnosis of
canine leptospirosis increased 3.7 times in 2000 com-
pared with 1998 (Table 1), and the proportion of seropos-
itive cases in 2000 was 2.8 times those in 1999 and
1.6 times those in 1998 (Table 1, Figure 1). In 2000, the
seropositive cases occurred in both spring and fall, but
the highest submission rate and frequency of seroposi-
tive cases occurred from the beginning of September to
the end of December 2000, with the peak in November
(Figure 2). The numbers of positive or suspicious cases
declined by about one-third in 2001, although the total
number of sera submitted for diagnosis increased by
about one-third. In 2001, in contrast to previous years,
there were seropositive cases every month, with the
largest numbers of cases occurring from the beginning
of October to the end of January (data not shown). 

Typically, a seropositive dog exhibited positive MAT
to a range of the serovars tested. In about one-third of the
cases, the MAT for a single serovar was � 2 dilutions
greater than that of each of the other serovars, but in the
other two-thirds, there were � 2 dilutions between
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de cas positifs a diminué d’environ un tiers en 2001 par rapport à 2000 mais le nombre de sérums
soumis pour diagnostic a augmenté de façon marquée par rapport aux années antérieures. Des
recherches additionnelles sont nécessaires pour isoler et identifier définitivement les sérotypes
impliqués dans la résurgence de la leptospirose canine ainsi que les sources les plus fréquentes chez
le chien.

(Traduit par Docteur André Blouin)
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titers of each serovar tested. Only 25 (31%) of 80 sera
had a MAT in which 1 serovar had a titer � 2 dilutions
more than any of the other serovars, a proportion that was
not different between years. Eighteen of 24 sera from

January 1998 to December 2000 had serovar autumnalis
showing titers � 2 dilutions more than any of the
other serovars. There was a significant increase in
the proportion of seropositive to seronegative sera in
2000 compared with 1998 for serovars autumnalis
(P = 0.0006) and icterohaemorrhagiae (P = 0.009),
and in 2000 compared with 1999 for serovars autumnalis
(P = 0.0001), bratislava (P = 0.006), grippotyphosa
(P = 0.006), and pomona (P = 0.004). 

The most common breed of dog that was seropositive
was “mixed breed” (65 of 167 serologically positive or
suspicious). The following breeds occurred � 6 times:
Labrador or golden retriever (n = 12); miniature schnau-
zer (n = 11); Doberman pinscher (n = 10); German shep-
herd (n = 9); Alaskan malamute (n = 6); bichon frise (n = 6). 

Clinical and clinicopathological findings 
Dogs were presented with nonspecific signs of lethargy
(90%), inappetance (81%), dehydration (52%), and
weight loss of variable severity (29%). Other signs at pre-
sentation included vomiting (81%), abdominal or lum-
bar pain (65%), polyuria/polydipsia (42%), tachypnea
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Table 1. Submissions for canine leptospirosis in Ontario and percent
diagnosis at the Animal Health Laboratory, 1998–2000

Number of Negative Suspicious Positive 
Year submissions N (%) N (%) N (%)

1998 42 25 (59.5) 6 (14.9) 11 (26.2)
1999 54 36 (66.7) 10 (18.5) 8 (14.8)
2000 153 70 (45.8) 20 (13.1) 63 (41.2)
2001 213 101 (47.4) 75 (35.2) 37 (17.4)

Figure 1. Leptospiral microscopic agglutination test, percentage seropositive canine sera, by year. Since dogs commonly reacted
to several serovars, percent adds to more than 100. 

Figure 2. Number of leptospiral microscopic agglutination test
seropositive and suspicious canine sera by month, year 2000.



(35%), stiff gait suggestive of arthralgia or myalgia
(35%), icterus (29%), and lymphadenopathy (19%).
Four dogs were pyrexic; renomegaly was detected in
3 dogs; and either petechiation, oculonasal discharge,
or ascites was observed in 1 dog each. 

Ninety percent of dogs on admission showed bio-
chemical evidence of injury to several organs, notably
combinations in the order of kidney, muscle, pancreas,
and liver (Table 2). Electrolyte and mineral imbalances
were observed in 87%; acid-base disturbances in 29%;
and altered total protein, albumin, or globulins in 71%.
Almost all dogs on admission showed increased urea
and creatinine, and the majority had increased total
creatine kinase, bilirubin, and alkaline phosphatase,
as well as leukocytosis with neutrophilia (Table 3).
Thrombocytopenia was recorded in one-third of dogs. Of
dogs with liver-related abnormalities, 32% had evi-
dence of cholestasis only, 26% of both hepatocellular and
cholestatic disease, and none had evidence of hepato-
cellular damage only. 

Histopathological findings
The repeatable and significant microscopic lesions were
restricted to kidney and liver. In those cases for which

histologic evaluation of both organs was possible, lesions
were always present in both. In the kidney, there was
widespread acute renal tubular necrosis, characterized by
cortical tubular flattening, increased basophilia, and
the appearance of granular casts within tubular lumens.
There was patchy-to-diffuse interstitial edema, and, in
about half the cases, there was a mild, multifocal-to-
diffuse lymphocytic interstitial inflammation. In those
cases judged, on the basis of histologic criteria, to have
a slightly longer clinical course, the interstitial edema was
converted to immature fibrosis and the magnitude of the
lymphocytic infiltrate increased. 

In the liver, the lesions were usually very subtle,
with diffuse margination of neutrophils (sometimes
intermingled with lymphocytes) along the sinusoids,
accompanied by hypertrophy of Kupffer cells. The
overall impression was one of a diffusely “busy” liver,
typical of the hepatic reaction to bacteremia. The hyper-
cellularity was accompanied in about half the cases by
widespread but subtle single cell hepatocellular necro-
sis, and by an increased number of mitotic figures
within hepatocytes. In some livers; presumably with
older lesions, there was a diffuse interstitial lymphocytic
hepatitis, a marked increase in mitotic figures, and
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Table 2. Organ injury as indicated by biochemical
studies in 31 dogs on admission to the Veterinary
Teaching Hospital, Ontario Veterinary College (1998,
1999, 2000)

Organ affected Number (%) of do
affected

Kidney only 3 (10)
Kidney and liver only 5 (15)
Kidney and pancreas 9 (29)
Liver only 2 (6)
Liver and pancreas 1 (3)
Liver, kidney, pancreas 6 (18)
Muscle 22 (71)

Table 3. Altered biochemical and hematological changes, with median values, in
31 dogs on admission to the Veterinary Teaching Hospital, Ontario Veterinary
College (1998, 1999, 2000)

Biochemical or 
hematological Number (%) Median (min-max 
parameter of dogs values) Reference inter-
val

aBlood urea nitrogen 29 (94) 33.2 mmol/L; 5.4–86 3.5–9.0 mmol/L
aCreatinine 27 (87) 491 �mol/L; 91–1618 20–150 �mol/L
aCreatine kinase 22 (71) 380 U/L; 63–3607 40–255 U/L
aTotal bilirubin 21 (68) 5 �mol/L; 2–608 0–4 �mol/L
aAlkaline phosphatase 18 (58) 160 U/L; 33–3020 22–143 U/L
aConjugated bilirubin 14 (45) 1 �mol/L;0–406 0–1 �mol/L
aFree bilirubin 15 (48) 4 �mol/L; 1–202 0–3 �mol/L
aLipase 12 (39) 397 U/L; 38–13680 60–848 U/L
aAmylase 10 (32) 708 U/L; 0–13790 299–947 U/L
aGamma glutamyl transferase 8 (26) 4 U/L; 0–239 0–7 U/L
aAlanine aminotransferase 8 (26) 62 U/L; 18–7610 19–107 U/L
Leukocytosis 18 (58) 16 � 109/L; 8.9–30.3 4.9–15.4 � 109/L
Neutrophilia 19 (61) 12.5 � 109/L; 6.73–23.9 2.9–10.6 � 109/L
Anemia 14 (45) 5.5 � 1012/L; 2.1–9.4 5.8–8.5 � 1012/L
Monocytosis 13 (42) 1.1 � 109/L; 0.13–4.05 0.0–1.1 � 109/L
Thrombocytopenia 11 (35) 137 � 109/L; 35–473 117–418 � 109/L
aTotal serum protein 5 (16) 63 g/L; 44–95 55–75 g/L
bTotal serum protein 6 (19) 63 g/L; 44–95 55–75 g/L
Lymphopenia 6 (19) 1.7 � 109/L; 0.14–2.86 0.8–5.1 � 109/L

aDenotes an increase



other evidence of attempted hepatic regeneration; such
as anisokaryosis and binucleation, and some degree of
lobular collapse that probably represented a sequel to
extensive single cell necrosis. 

Meteoreological data
Compared with the previous decade, the year 2000 had
the warmest August, September, October, and November,
the 2nd highest rainfall in October, and the 3rd highest
rainfall in August, September, and November. Mean
monthly temperatures and rainfall for August through
November are shown in Table 4. The mean temperature
for December 2000 (-8.7°C) was the coldest December
in the decade. 

Discussion
There has been a major change in serovars involved
in canine leptospirosis in the United States and Canada,
from canicola and, to a lesser extent, icterohaemor-
rhagiae in the 1950s and 1960s (14,15) to grippotyphosa
and pomona, and, to a lesser extent, bratislava (1–13,16).
The decline to relative insignificance of canicola and
icterohaemorrhagiae is likely the result of vaccination
of dogs against these 2 serovars, especially in the 1970s.
A recent study of the prevalence of leptospirosis in
dogs in the United States and Canada from 1970 through
1998 has shown that canine leptospirosis has resurged
from the early 1990s to reach the levels last seen in
the early 1970s, after which time infection caused by
serovars canicola and icterohaemorrrhagiae was con-
trolled by vaccination (17). 

Although leptospirosis has increased markedly in
dogs in recent years, there is evidence that the “new”
serovars have caused clinical leptospirosis in dogs for
many years, and it may be that leptospirosis has been
under-diagnosed during the last 2 decades (3,10).
Nevertheless, in the late 1980s and early 1990s, only
1 or 2 canine cases a year were being diagnosed sero-
logically in Ontario by the forerunner of the AHL.
The large number of cases observed in 2000 was
unprecedented and seems to have been the result of
the conjunction of the apparent general increase in lep-
tospirosis in urban wildlife reservoirs, discussed below;
the unusually warm late summer and fall conditions; and
the increased submission rate to the AHL. Although
the large number of cases in 2000 was probably related

to the warmest and 3rd wettest fall of the 1991 to 2000
decade, the general pattern of increased cases of canine
leptospirosis in recent years cannot be attributed to fall
climatic factors (Table 4). The peak incidence of disease
in November was later than the peak in October reported
for canine leptospirosis from 1980 to 1995 in New York
State (3), again probably because of the unusual length
of warmth of the fall months. One intriguing feature was
the small rise in cases in February and March, usually
times of extreme cold in Ontario, which would seem to
preclude the spread of this fastidious and environmen-
tally sensitive organism. A small “spring rise” was also
identified among New York State cases (3). 

Most serological studies in the United States and
Canada implicate serovars grippotyphosa and pomona
as the main serovars currently causing canine leptospirosis
(1–13), based on the predominant MAT, but our study
identified serovar autumnalis as a possible important
serovar, which emerged particularly in 2000. Identifi-
cation of the infecting serovar based on the MAT
response early in infection is, however, problematic
because of the paradoxical effects observed in the sero-
logical response to early leptospirosis (18). A “para-
doxical reaction” occurs when the MAT shows highest
reactivity to a serovar(s) other than the infecting serovar;
with time, however, the major infecting serovar often
gives the highest titer of the serovars tested (8,18).
Nevertheless, the high seroprevalence of autumnalis,
especially in 2000, is a striking finding that supports the
need for isolation and identification of the causative
serovars, rather than relying on serological studies to
determine the infecting serovar. Serovar autumnalis
has been included among those tested for in MAT
ever since work, many years ago, had identified it, only
on the basis of serologic testing, as being present in dogs
in Toronto (19). Tests of canine sera for the serovar
autumnalis are sometimes not done in the United States
(2,4), so that this serovar may have been missed.
However, it seems possible that reactivity to serovar
autumnalis represents a “paradoxical” cross-reactivity
between this serovar and others, notably pomona. Such
paradoxical cross-reactivity is well recognized in the
early serological response to leptospiral infection and was
readily seen in the broad cross-reactivities observed.
For example, Kingscote (20) consistently isolated serovar
pomona from the kidneys of red foxes in southwestern
Ontario with severe lesions of interstitial nephritis;
antibodies to serovar autumnalis were present in each of
these foxes at titers equal to, and usually exceeding, those
of pomona. Others have observed similar paradoxical
reactions between autumnalis and pomona (21). This sug-
gestion that early serological response of dogs with
leptospirosis to autumnalis represents a paradoxical
reaction supported by the failure to isolate autumnalis
from dogs in the United States or Canada (7,10,16). 

No attempt was made to determine vaccination his-
tories for dogs. Anecdotal evidence is that most dogs in
Ontario were not vaccinated against canicola and ictero-
haemorrhagiae in the period described, because of
adverse effects of these vaccines and the lack of evidence
of infection caused by these serovars; a grippotyphosa
and pomona vaccine was licenced for use in Canada
in 2001, but it was not used in Ontario, other than in 
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Table 4. Total mean monthly temperatures (°C) and
total rainfall (mm), August through November,
Wellington-Waterloo airport, 1991–2000

Mean monthly Mean monthly
Year temperature (°C) rainfall (mm)

1991 11.1 196
1992 9.9 451
1993 10.4 121
1994 12.3 211
1995 11.2 358
1996 10.7 279
1997 10.3 204
1998 12.5 151
1999 11.6 309
2000 16.1 325



special instances, before this time. Figure 1 shows the
low proportion of dogs that were positive for serovar
canicola, a vaccination serovar. The coincidence of
diagnostic titers with typical clinical signs of lep-
tospirosis supports the diagnosis made in this study. 

The most common clinical presentations of lep-
tospirosis in the dogs in this study were nonspecific
signs including lethargy, inappetance, vomiting and
abdominal pain, findings that are similar to those in
other reports of canine leptospirosis (2–5,8,10,13). The
stiff gait and lumbar pain suggestive of myalgia
(or arthralgia) observed in about one-third of affected
dogs was supported by biochemical evidence of muscle
damage in over two-thirds. Clinical evidence of myalgia
may be a subtle but important clue to leptospirosis in
a dog. Polymyositis has been described as the main
clinical manifestation of leptospirosis in a dog (22).
Clinicopathological changes were typical of those
described by others, although with more evidence of
increased pancreatic enzymes, and almost invariably
involved renal disease. Increases in amylase and lipase
may have been indicative of concurrent pancreatitis,
localized infarcts, or decreased renal metabolism. Only
3 animals had liver rather than kidney disease. Although
liver disease without kidney disease is uncommon, it may
be the only manifestation of canine leptospirosis (23).
The decrease in thrombocytes in only one-third of
affected dogs is less than sometimes reported, and
might reflect delayed admission of these animals to
the referral hospital. 

The most striking feature of the histologic changes
was the contrast between the subtlety of histologic
lesions and the reported severity of clinical signs. In
the first few cases examined, the kidney was described
as being “almost normal” and skepticism was expressed
that these subtle changes of tubular basophilia and
modest tubular flattening were enough to explain 5
or 6 d of unrelenting renal failure. Subtle though the
renal lesions were, the liver changes were often even
more so, presenting an even greater contrast to the
severity of clinical disease and biochemical abnormal-
ities. Even in dogs with profound clinical and bio-
chemical evidence of liver disease, the changes could
be easily missed on routine histologic screening. While
the slight diffuse sinusoidal hypercellularity is seen
in other bacteremic diseases and in livers reacting,
for example, to a breakdown in the intestinal barrier,
the presence of widely scattered single cell necrosis
was a distinctive feature that separated leptospirosis
from other inflammatory liver diseases. Single cell
necrosis is also observed in idiosyncratic drug reac-
tions, but in those instances, the sinusoidal neutrophilia
and Kupffer cell hypertrophy, typical of leptospirosis, are
absent. 

The most common breed of dog affected was “mixed
breed”, while other breeds commonly represented
included large breed dogs. Others have reported large,
herding, hound, or working male dogs as predominant in
cases of canine leptospirosis (2–4,6,17), presumptively
associated with a tendency to spend more time out-
side, but the numbers of miniature schnauzers and
bichon frises reported here indicate that canine lep-
tospirosis is not restricted to active, “sporty” types of dogs. 

There is evidence that leptospiral infection is being
spread by raccoons in Ontario and Quebec (2,24,25).
Raccoons are plentiful in urban areas of Ontario, with
numbers that, in places, may reach even as high as
100/km2 (1 per 10m2), far exceeding numbers observed
in forests or farmland surrounding these areas (26).
Forested-parks and residential areas support the highest
densities, because of the availability of nesting trees,
water, and food in such city environments. The most
commonly identified sources of serovar grippotyphosa
in the United States are field voles and raccoons (1).
Skunks may also be a reservoir, but they are probably
more often a source of serovar pomona (27). However,
this serovar-host reservoir association is not complete
(28,29). Interstitial nephritis, in some cases with visible
leptospires, is common in raccoons in the United States
(30). There is evidence from a seroprevalence study
of raccoons in Illinois that grippotyphosa infection
increased over a 4-year period from 28% in 1992 to 65%
in 1993 (31), suggesting that leptospiral infection might
have been spreading in raccoons in the years shortly
before the resurgence of canine leptospirosis. By con-
trast to raccoons, skunk numbers in urban environ-
ments are lower (6 to 12/km2), more similar to those
observed in rural habitats (32). To reduce possible
transmission of infection from raccoons, dog owners
should be warned against leaving food and water out-
side for their dogs, particularly during the late sum-
mer and the fall of the year. In addition, canine leptospiral
vaccines containing serovars grippotyphosa and pomona
have recently become available in Canada and provide
effective protection against infection. 

In summary, canine leptospirosis has become increas-
ingly common in recent years in southwestern Ontario,
but it surged dramatically in the year 2000, suggesting
that urban leptospirosis may become one of the adverse
effects of climate change. Additional work is required to
define the serovars involved directly though isolation,
rather than indirectly through serology, and to confirm
the relative importance of raccoons, skunks, or other
wildlife reservoirs in maintaining the infection in
urban environments. The importance of leptospirosis
as a zoonotic infection from dogs (33,34) emphasizes
the need for veterinarians to consider recommending
vaccination as a likely effective and relatively inex-
pensive way of controlling the infection in dogs. 
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BOOK REVIEW COMPTE RENDU DE LIVRE

Parent J. The Canine and Feline Neurological Examination.
Guelph, Ontario, US$99.00, available from author at P.O. Box
31142, Guelph, Ontario N1H 8K1, fax: (519) 763-4211.

This CD is about using the neurological examination to
localize lesions in dogs and cats. The 6 major sections

are mental status, gait and posture, cranial nerves, postural reac-
tions, spinal reflexes, and pain perception.

The information is presented as notes, photos and graphs,
videos, and verbally. The layout is very well designed, clear,
and uncluttered. There is extensive use of bullets to access addi-
tional information about topics. Navigation is aided by next,
previous page, section arrows, and a menu along the bottom of
the screen. There are many ways to access specific informa-
tion — this CD is user friendly!

Clinical tips are included as separate boxes and are helpful.
However, the initial information replayed whenever I closed
a tip box. The review questions provide an excellent, active
revision, placing the information into clinical context.

The computer system requirements are listed on the back of
the CD case; the installation was straight-forward. The program
installed “Quick Time” for video viewing, and it added short-
cuts for that and the neurological exam onto my computer’s
screen without asking. Despite some minor program quirks

(it hung up completely in the Clinical Tips of Spinal Reflexes),
the content is educational and enjoyable — Yes, I enjoyed this
neurological exam lesson!

The photographs and videos clearly demonstrate the
neurological problems and the examination procedures. This
is an example where using multimedia enhances our under-
standing of the subject; and here, it is well used.

Dr. Parent debunks some long held illusions and stresses the
useful examination tests. She discusses the problems of sep-
arating neurological problems from musculoskeletal diseases.
In this CD, Dr. Parent is teaching the clinical diagnostic
skills, so that veterinary students and practitioners can use the
disease information contained in our neurology textbooks
intelligently. She does not discuss diseases.

I found The Canine and Feline Neurological Examination
to be an excellent learning tool that has significantly reviewed
and updated my knowledge of the neurological exam and
lesion location. This is Dr. Parent’s mandate and she has ful-
filled it very well. 
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