
THE PREVALENCE AND DISTRIBUTION OF CANINE PARVOVIRYS, 
CANINE DISTEMPER AND INFECTIOUS CANINE HEPATITIS 

IN SELECTED WILDLIFE SPECIES OF WISCONSIN. 

by 

Katie Short 

submitted in partial fulfillment of the 

requirements for the degree 

MASTERS OF SCIENCE 

College of Natural Resources 

UNIVERSITY OF WISCONSIN 

Stevens Point, Wisconsin 

June, 1989 



APPROVED BY THE GRADUATE COMMITTEE OF 

Dr. Daniel 0. Trainer, Committee Chairman, 
Professor of Wildlife 

of Wildlife 

ii 



ABSTRACT During 1983-84, 187 foxes, 37 coyotes, and 124 raccoons were 

trapped throughout the state of Wisconsin and their sera were tested for 

specific antibody to Canine Parvovirus-2 (CPV-2), Canine Distemper Virus 

(CDV), and Infectious Canine Hepatitis Virus (ICHV). Prevalence of 

antibody to CDV was 32 of 187 (17%) for foxes, 1 of 37 (3%) for coyotes, 

and 15 of 124 (12%) for raccoons. Prevalence of antibody to ICHV was 1 

of 187 (0.5%) for foxes, 2 of 37 (5%) for coyotes, and 1 of 124 (1%) for 

raccoons. These results were similar to those found in previous studies. 

Prevalence of antibody to CPV-2 was 80 of 187 (42.2%) for foxes, 9 of 37 

(24. 3%) for coyotes, and 19 of 124 (15%) for raccoons. There was a 

statistically significant relationship between age and the prevalence of 

CPV-2 for all species (p<0.05); significantly more adults had a positive 

titer than juveniles. Sex was not found a significant factor in 

determining prevalence in any of the 3 diseases. The geographic 

distribution of the 3 diseases was state wide and was related to 

population density. 
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The role various wildlife play in the epizootology of infectious 

diseases is recognized, but not always well oocument:e-a or fully 

understood. Wildlife is known to be susceptible to many diseases 

important to man and domestic species, such as brucellosis, anthrax, 

distemper, and rabies. In some cases wildlife plays a major role as a 

reservoir or vector of these diseases. For example it is well documented 

that rabies causes a fatal disease in man, domestic species and wildlife. 

Wildlife is the major reservoir and/ or vector of rabies throughout the 

world. There has been a concerted effort to vaccinate pets and remove 

problem individuals to break the transmission cycle among domestic 

species. Yet wildlife maintain a high incidence of rabies, and is the 

key to the existence of the disease in man and domestic animals. In other 

instances wildlife are the major targets of the disease, such as the case 

with botulism, tularemia, and epizootic hemorrhagic disease. 

The significance of diseases in domestic species is well documented; 

however, information on the role that disease plays in wildlife is often 

limitecl or does not exist for spec_ific diseases and/or wildlife species. 

To increase our knowledge of this relationship in 3 important infectious 

diseases of dogs this serologic study of foxes, coyotes, and raccoons in 

Wisconsin was undertaken. 

Canine Parvovirus type-2 (CPV-2), a newly recognized disease of 

dogs, is a 20-24 nm, single-stranded, nonenveloped, DNA virus of the 

Parvoviridae family. It is antigenically similar to Feline Panleukopenia 

(FPV), and Mink Enteritis Virus (MEV). 
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The ability of CPV-2 and FPV to replicate in dog and cat cells, and their 

antigenic similarities makes it difficult to distinguish specific antigens 

in many of the standard serologic tests (Carmichael et al. 1980; Parrish 

and Carmichael 1983). Both wild and vaccine strains of CPV-2, FPV, and 

MEV have been reported to be indistinguishable in hemagglutination 

inhibition (HI) and serum neutralization (SN) tests (Appel et al. 1979; 

Johnson and Spradlow 1979; Carmichael et al. 1980). The pathogenesis of 

CPV-2 infection is by the nasopharygeal route with local replication and 

subsequent viremia. This virus has a predilection for rapidly replicating 

cells such as epithelial cells of the gastrointestinal tract or the 

myocardial cells of puppies. As a result of the virus' affinity for these 

type of cells, 2 prominent clinical forms of CPV-2 infection are 

recognized in dogs: (1) Enteritis with vomiting and diarrhea of variable 

severity in dogs of all ages; and (2) sudden death from myocarditis and 

subsequent heart failure, primarily in pups less than 3 months of age. 

The first outbreak of CPV-2 in the United States occured in 1978. 

Since 1978, Parvovirus has been reported in several members of the Canidae 

family: captive maned wolves (Fletcher et al., 1978; Mann et al., 1980), 

bushdogs, crab-eating foxes (Mann et al., 1980, op.cit.), captive coyotes 

(Evermann et al., 1980), wolves (Goyal et al., 1986; Zarnke and Ballard. 

1987), and other carnivores such as raccoons (Nettles et al., 1980; 

Rabinowitz and Potgieter, 1982) and striped skunks (Barker et al., 1983). 

Most of these reports involved captive zoological specimens, or research 

animals. In 1981, 5 cases of a Parvovirus infection were detected in sick 

or dead raccoons in Wisconsin (T. Amundson, pers. comm.). 
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Our knowledge of CPV-2 on free ranging wildlife is limited to the 

studies on coyotes, striped skunk, raccoons and red foxes by Barker et al. 

(1983), Rabinowitz and Potgieter (1984), Thomas et al.(1984), and studies 

of wolves by Goya et al.(1986) and Zarnke and Ballard (1987). A complete 

list of natural hosts for CPV-2 has yet to be determined, and many 

questions remain about the susceptibility and significance in wild 

species. It is, therefore, important to establish the prevalence and 

distribution of CPV-2 in wildlife. 

Two other canine viral diseases, Infectious Canine Hepatitis (ICHV) 

and Canine Distemper (CDV) are examples of diseases that are well 

documented in domestic species, but the prevalence and significance in 

wildlife is not well known. Outbreaks of these diseases in ranch mink, 

and foxes, and in private zoological collections have provided valuable, 

but limited information (Farrow and Love, 1983; Budd, 1970). 

Infectious Canine Hepatitis virus, is a highly contagious virus of 

the Adenoviridae family. This DNA virus is approximately 70-90 nm, double 

stranded, nonenveloped, heat labile, acid stable and will survive 

approximately 3-11 days on fomites (Farrow and Love, 1983). Natural 

occurance of ICHV in dogs was first described by Rubarth in 1947 

(Cabasso,1981). This virus is immunologically identical to that virus 

responsible for fox encephalitis, although the disease in dogs usually 

does not involve the central nervous system. 
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This disease which was first described in foxes, has since been 

reported in coyotes in Texas (Trainer and Knowlton., 1968) wolves in 

northern Canada (Choquette and Kuyt., 1974) skunks near Chesapeake Bay 

(Alexander et al., 1972) and raccoons (Green et al.,1943; Jamison et al., 

1973; Parker et al., 1961). 

Infection with ICHV is either by contact with infected animals, ie. 

saliva, respiratory tract discharges, urine, or feces, or by contact with 

contaminated fomites. The oropharynx is the most common route of 

infection. Significant in the epidemology of ICHV infection is the 

ability of recovered animals to excrete virus in their urine for as long 

as 6 months after infection (Farrow and Love, 1983). The disease in 

naturally infected foxes appears to have a very sudden onset. Animals may 

die within a few hours of the first signs of illness or even before 

sickness is apparent (Budd, 1981). Clinical signs include cachexia, 

rhinitis, keratitis, occasional bloody diarrhea, and intermittent 

convulsions ending in death. 

Reported mortality ranges from 13% for wolves from northern Canada 

(Choquette and Kuyt, 1974) to 81% in wolves from Alaska (Zarnke and 

Ballard, 1987). Based on serologic studies, ICHV infection has been wide 

spread without any evidence that mortality from this virus played a major 

role in population decline (Trainer and Know 1 ton, 19 6 8 ; Zarnke and 

Ballard, 1987). Its current status in wildlife of Wisconsin is unknown. 
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Canine Distemper Virus is an acute febrile disease with varying 

mortality rates among different species (Budd, 1970). It is generally 

assumed that all members of Canidae and Mustelidae are susceptible to this 

virus. CDV is closely related to the measles and rinderpest virus within 

the Paramyxoviridae family. This family is capable of persistently 

infecting its host which in part accounts for the different clinical 

manifestations of the disease. The distemper virus is an enveloped, 

single-stranded, RNA virus of about 150-250 nm, with a pleomorphic shape. 

Unlike CPV-2 it is inactivated by several disinfectants, is unstable under 

certain environmental conditions, and is sensitive to light (Farrow and 

Love, 1983). 

Transmission is assumed to be by direct contact or aerosol. 

Infected animals shed the virus in almost all body secretions including 

feces, urine, nasal and conjunctival exudates. Infection has been 

experimentally produced via fomites, but the virus is not stable in the 

environment for extended periods of time (Budd, 1981). 

Clinically the disease manifests itself in different ways among 

different species. Early in the course of the disease there may be ocular 

and nasal discharges, as well as signs of gastrointestinal and respiratory 

involvement. Later stages may include neurological signs. In some 

species it is common to have hyperkeratosis involving the footpads and the 

muzzle (Farrow and Love, 1983). 
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Serologic studies of free living populations report raccoons 

(Karstad and Budd, 1964; Cabasso, 1966), coyotes (Trainer and Knowlton, 

1968), foxes (Monson and Stone, 1976; Amundson and Yuill, 1981), and 

wolves (Zarnke and Ballard, 1987) are naturally infected. Appel 

(1969,1970) reported that an antibody titer of 1:100 or greater early in 

the course of the disease, usually associated with viremia appeared to 

protect dogs. Those animals not producing protective antibody levels 

rapidly enough, tend to show clinical signs and usually "succumb to death" 

(Farrow and Love, 1983). The significance of the disease to wild 

populations is virtually unknown; in fact, it has been rarely studied in 

free ranging populations. The status of CDV in Wisconsin wildlife is also 

unknown. 

Disease is acknowledged to be an important factor in domestic animal 

and human populations and it has the potential to be important in wildlife 

populations. Because of our limited knowledge of canine parvovirus, 

infectious canine hepatitis, and canine distemper in wildlife this study 

was undertaken to: 

[ 1] . Determine the geographic distribution of canine parvovirus, 
infectious canine hepatitis virus, and canine distemper virus in 
coyotes, foxes, and raccoons of Wisconsin; and 

[2]. Determine the prevalence of canine parvovirus,infectious canine 
hepatitis, and canine distemper viruses in coyotes, foxes, and 
raccoons of Wisconsin. 
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MATERIALS AND METHODS: 

Collection Procedures: Trappers on their daily traplines collected blood 

from all 3 species by cardiac puncture using 10cc syringes and 18 or 22 

gauge, 1 1/2 inch needles. Whole blood was allowed to clot at ambient 

temperature for about 4 hours, then stored at 4 C. A single canine tooth 

was extracted from each animal and labeled to correspond with the blood 

sample from that individual. Blood samples and teeth either were 

collected directly from the trappers or mailed to the College of Natural 

Resources, University of Wisconsin - Stevens Point. Serum was separated 

from other blood components by centrifugation, then heat inactivated at 

56 C for 30 minutes, and stored at -20 F until testing. 

Age of each animal was determined by pulp cavity size, and in some 

cases canine root apical foramen (Grau et al., 1970; Grue and Jensen, 

1973; Nellis et al., 1978; Root and Payne, 1984; Tumlison and McDaniel, 

1984). 

Serologic Test: 

Canine Parvovirus: The viruses used in CPV-2 serological tests were a 

vaccine strain in 1983 and the 916 Cornell strain in 1984. Both strains 

were provided by Dr. Ron Schultz, School of Veterinary Medicine, Madison, 

Wisconsin. The viruses were stored at -70 C until the time of testing. 

Antisera for CPV-2 were produced in specific pathogen free dogs at the 

University of Wisconsin School of Veterinary Medicine. 
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For the CPV-2 testing, fresh Porcine erythrocytes were routinely 

used for HI tests. The Porcine erythrocytes were collected as whole blood 

in Alsevers solution from clinically normal pigs maintained at the 

University of Wisconsin School of Veterinary Medicine. Erythrocytes were 

stored at 4 C for at least 5 days, but not more than 21 days, before use. 

Erythrocytes were washed 3 times in PBSS (0.015 M phosphate buffer, pH 

6.8) and were suspended to 1.0% (v/v) in PBSS containing 0.1% bovine serum 

albumin. Washed porcine red blood cells were used within 3 days of their 

preparation. 

The presence of antibodies inhibiting agglutination of porcine RBC 

(Hemagglutination Inhibition) was used to test sera for previous exposure 

to CPV-2. The methods used were the same as described by Carmichael 

(1980), with the exception that 32 hemagglutinating units were used 

instead of 4 to 8. Duplicate 2 fold serial serum dilutions,1:20 through 

1:2560, were tested. A serum was considered positive for specific 

antibody if haemagglutination was inhibited at 1:160 or higher dilution 

(Kramer et al., 1980). Appropriate positive and negative controls were 

used to standardize each test. 

Infectious Canine Hepatitis: The Cornell strain of ICHV virus was used 

for the serum neutralization tests. The virus was stored at -70 C until 

the time of testing. Antiserum for the virus was produced in specific 

pathogen free dogs at the University of Wisconsin School of Veterinary 

Medicine,and was supplied by Dr. Ron Schultz. 
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A- 72 cells for the ICHV test were obtained from American type 

culture collection, Rockville, Maryland. Cell culture media for A-72 

cells consisted of: 50% L-15 and 50% McCoys, 10,000 units of Penn-Strep 

combination antibiotics, 10,000 units of fungizone per 100 ml media and 

10.0% fetal bovine serum. 

The constant virus-serum dilution neutralization test (SN) was 

conducted in 96 well microtiter plates. Serial 2 fold dilutions of ICHV 

were made from 1:20 through 1:2560; however, only the 1:20, 1:160, 1:640, 

and 1:2560 dilutions were transferred to the plates and used in the test. 

The test for ICHV was run in triplicate and a serum was considered 

positive for specific antibody if CPE was inhibited in test wells at a 

serum dilution of 1: 20 or greater. Appropriate positive and negative 

controls were used to standardize each test. Due to the relatively low 

presence of ICHV antibody detected 1983, sera in 1984 were not tested. 

Canine Distemper: The Cornel strain of CDV was used for serum 

neutralization tests. The virus was stored at -70 C until the time of 

testing. Antiserum for CDV was produced in specific pathogen free dogs 

at the University of Wisconsin School of Veterinary Medicine, and was 

supplied by Dr. Ron Schultz. 

The Vero line of African green monkey kidney cell was used in the CDV 

test. Cell culture media for Vero cells in 1983 consisted of: Media-199, 

with 10.0% fetal bovine serum, 10,000 units of Penn-Strep combination 

antibiotic per 100 
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ml media, 10,000 units of fungazone per 100 ml of media. In 1984 media 

for Vero cells consisted of: Eagles MEM, 10.0% fetal bovine serum, with 

similar concentrations of antibiotics and fungicides as in 1983. 

The constant virus-serum dilution neutralization test (SN) method 

was conducted in 96 well microtiter plates. For CDV, 2 fold serial 

dilutions were made beginning at 1:20 through 1:640; however, only the 

1:20, 1:80, 1:320, and the 1:640 dilutions were transferred to the plates 

and used in the test. The test was run in triplicate and a serum was 

considered positive for specific antibody if cytopathic effect was 

inhibited in test wells at a serum dilution of 1:20 or greater. In 1984 

CDV testing was done by triplicate, 2 fold serial dilutions beginning at 

1:20. A serum was considered positive for specific antibody if CPE was 

inhibited in test wells at a serum dilution of 1:20 or greater. As with 

ICHV and CPV, appropriate positive and negative controls were used to 

standardize each test. 

Statistical Analysis: Differences in prevalence by age, sex, and 

geographic distribution were tested for significance by chi-square test 

of independence when minimal sample sizes were available. Standard 

descriptive statistics were computed to determine frequencies, mean, 

variance, range, standard deviation, minimum, and maximum on all HI titers 

for each species and each of the viruses. A correlation matrix was used 

to indicate relationships between prevalence of antibody for CPV-2, CDV, 

and ICHV, vs age, sex, or year. 
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RESULTS 

Testable sera were obtained from 187 foxes (approximately 94% red 

and 6% gray), 124 raccoons, and 37 coyotes which were trapped throughout 

Wisconsin from October through December in 1983 and 1984 by members of the 

Wisconsin Trappers Association (Fig. 1). 

Sixty-five percent (123/187) of the foxes, 46% (17/37) of the 

coyotes, and 52% (65/124) of the raccoons were young of the year. The 

sex distribution for foxes was 54% (101/187) males, 43% females, and 3.2% 

unreported; for coyotes 38% (14/37) were males, and 62% females; for 

raccoons 48% (59/124) were males, and 52% females. 

Positive serologic reactors to CPV-2, CDV, and ICHV were detected 

statewide in all 3 species (Fig. 2.) Fourty-three percent of the foxes, 

24% of the coyote, and 15 % of the raccoons had antibodies to CPV- 2. 

Prevalence of CPV-2 was significantly higher (p< 0. 05) in adult than 

juvenile animals in all 3 species (Table 1). 

When serologic results of red vs gray fox were compared in 1983, 66% 

of the gray foxes and 60% of the red foxes were positive. In 1984 the 

prevalence for CPV-2 in red foxes dropped to 27% while the gray foxes 

remained high at 65%, although only 6 gray foxes were tested (Table 2). 

None of the gray foxes tested positive for antibody to CDV or ICHV; 

therefore, the serologic results of these diseases in grey and red foxes 

are combined in future results and discussion. 
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Antibody titers against CDV were detected in all 3 species. 

Seventeen percent of the foxes, 12% of the raccoons, and 3% of the coyotes 

had a positive response to the CDV test. Although more adults than 

juveniles appeared to have positive titers to CDV, there was no 

significant difference (Table 3). 

The sera collected in 1983 were tested for ICHV antibody and the 

percent of reactors was 0.5% for fox, 5% for coyote, and 1% for raccoon 

(Table 4). The prevalence of ICHV between adult and juvenile animals was 

not found to be significant. Because of the low reactor rate, sera 

collected in 1984 were not tested for ICHV. 

The prevalence of CPV- 2, CDV, and ICHV was independent of sex 

(p>0.05) in all 3 species (Tables 5, 6, & 7). 

Distribution and density of foxes, coyotes, and raccoons in 

Wisconsin are summarized in figures 3, 4, and 5. Whe comparing these 

distributions with serologic prevalence of the 3 diseases, there was an 

apparent correlation. 
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DISCUSSION: 

The serologic results of this study document that CPV-2 or a closely 

related parvovirus is present in the wild populations of red fox, gray 

fox, coyote, and raccoons in Wisconsin. The prevalence and significance 

of CPV-2, as well as CDV and ICHV in Wisconsin furbearers may be of 

economic and ecologic importance. Fur trapping in Wisconsin is a multi 

million dollar industry. During the years of this study in 1984-85, wild 

fur sales totaled more than 8 million dollars. Raccoon, coyote, and red 

and gray fox accounted for approximately 50% of that dollar figure. 

Therefore, a fatal epidemic of CPV-2, CDV, or ICHV in one or more of these 

wildlife species could cause substantial economic losses as well as create 

ecological imbalances. These species play an important role in the 

biological systems of checks and balances which keep rodents and other 

wildlife populations within acceptable levels to prevent overpopulation 

which tends to coincide with habitat destruction and disease propagation. 

Determination of CPV-2, CDV, and ICHV presence and prevalence in foxes, 

coyotes, and raccoons was the first step in the evaluation of the role of 

these diseases and their impact on natural populations. 

Our CPV-2 serologic results of 43% for foxes, 24% for coyotes, and 

15% for raccoons show some similarities as well as some differences when 

compared to the results of other studies. Thomas et al. (1984) collected 

coyote sera in Texas, Utah, and Idaho from 1972 to 1983 and found that by 

1982 seroprevalence was> 70%. Barker et al. (1983) collected sera from 

several species in southwestern Ontario in 1980 and 1981, and reported 

CPV-2 serologic reactors in red foxes (79%), raccoons (22%), and coyotes 

(85%). 
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The apparent difference in CPV-2 prevalence in foxes, coyotes, and 

raccoons between Barker et al. (1983) and this study could be due to the 

difference in time the sera were collected, sample size, the geographic 

differences, or an actual difference in prevalence. Barker et al. (1983) 

reported that there were significantly more foxes with antibody in 1981 

than in 1980. In our study we found a similar yearly fluctuation, but 

the reverse of that reported by Barker et al. (1983); there were more 

foxes with antibody to CPV-2 in 1983 than in 1984 (Table 8). If Wisconsin 

experienced a peak of CPV-2 activity in 1981 and 1982 similar to that in 

Ontario, the lower prevalence in 1984 in Wisconsin could reflect a normal 

titer decline. Or perhaps our study area had experienced an active 

infection earlier than the area studied by Barker et al. and prevalence 

was declining when the area in southern Ontario was experiencing its 

highest rate of infection. The rate of antibody titer decay in these 

species is not known, although the decay of CPV-2 titers in domestic dogs 

is reported to be a 2 - to 4-fold decrease over 2 years (Pollock and 

Carmichael, 1983). If this is similar in wildlife, then the decreased 

prevalence over the 2 years would be expected if they were infected early 

in 1983 and there was no reinfection in 1984. 

Because red and gray foxes exhibit different habits and geographic 

locations (Figs. 3 & 4), there may be some differences in disease 

transmission and prevalence in these species. The percent of positive 

reactors to CPV-2 in 1983 is very similar for red and gray foxes (Table 

2); however since reporting the species of foxes was voluntary in 1983, 

many trappers did not distinguish between them. In 1984 trappers were 

asked to indicate fox samples as to specific species. 
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For this reason 1984 may be a more accurate reflection of the actual 

prevalence of CPV- 2 in gray foxes. While it is difficult to draw 

conclusions from such a small sample size it is important to note that 

there were positive reactors in both species in apparent similar 

percentages. 

Statistically there was no difference in the prevalence of serologic 

reactors between sexes. The percentages of positives was almost identical 

between the sexes for all 3 species (Tables 5, 6, and 7) . This is 

comparable to results found by Thomas et al. (1984) and Zarnke and Ballard 

(1987). 

Thomas et al. (1984) found a minor difference in age prevalence. 

Juveniles exhibited a consistently greater seroprevalence than adults. 

There was a statistical difference in serologic prevalence between the 2 

age groups in this study. There was a greater percentage of reactors in 

the adult age group. This could be due in part to greater survival of 

adults that may have had prior immunity, greater exposure with age, or 

greater resistance with age. The lack of similarity between these two 

studies may be due to the differences in time that the studies were done, 

or an actual difference in infectivity rate and mortality. With the 

introduction of a new disease the prevalence should be similar among all 

age groups due to the susceptibility of the entire population. After 

initial introduction the prevalence of antibodies among survivors should 

be nearly 100%. In the following years, only juveniles and adults whose 

titers had fallen below a protective level would represent a susceptible 

population, and would show a high incidence of infectivity. 
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Therefore the results reported by Thomas et al. (1984) would be expected 

during an enzootic period in the area. Sera for our study were collected 

in 1983-84. If the decline in antibody titer indicates that our sampling 

was done after an epizootic of CPV- 2, there could be a population of 

juveniles and some adults that had not been exposed to the virus. This 

would result in a higher prevalence rate in the adult age group. 

All of the positive coyote samples came from the northern one third 

of the state (Fig. 2) which is the area of the state where the highest 

coyote density is more commonly found (Fig. 5). There is a greater 

potential for contact between individuals, and thus a greater chance for 

infection to occur. 

The 24% seroprevalence of CPV-2 in coyotes in this study is much 

less than the> 70% found by Thomas et al. (1984). This could be due to 

the differences in timing of our studies, but there are also differences 

between the location, habitats, and climate of the 2 study areas which 

could affect population density and frequency of contact between 

individuals in the same species in these 2 different areas, or an actual 

difference in infection rate. 

The 15% seroprevalence of CPV-2 in raccoons in this study (Table 1), 

are not unlike the 22% found by Barker et al. (1983). Raccoon are common 

throughout Wisconsin (Fig. 6) and this was reflected in the geographic 

distribution of CPV-2 positive sera (Fig. 2). 
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The prevalence of CDV and ICHV in this study was not significantly 

different from that reported previously (Ables, 1964; Amundson and Yuill, 

1981). The prevalence of CDV and ICHV in foxes, coyotes and raccoons was 

somewhat lower but not in disagreement with previous reports. As with 

CPV-2 there was a positive relationship between serologic reactors and the 

density of the species. Sampling during 1983 and 1984 was limited by 

several uncontrollable factors. [l] All samples were provided by 

volunteers from the Wisconsin Trappers Association. Extra time and effort 

on their part was required to properly secure and process these samples; 

[2] many samples were not useable due to improper handling, contamination, 

etc. and, [3] In 1983, Wisconsin experienced its lowest fur value since 

1974, with that decline in value there was also a tremendous drop in the 

number of licensed trappers and trapper interest. 

It would have been ideal to have a larger and more evenly distributed 

sample size, but with the value of long furs at a near record low it was 

difficult to adequately sample some areas of the state. 

The actual significance of these 3 viral diseases on natural 

populations in Wisconsin remains to be identified. The domestic dog 

probably plays a minor role in the transmission and perpetuation of CPV-

2, CDV, and ICHV in populations of foxes, coyotes, and raccoons. Zarnke 

and Ballard (1987) found no significant difference in prevalence of ICHV, 

CDV, and CPV-2 antibody between wolf packs whose territories were> 30 km 

from towns or roads and packs whose territories were< 30 km from these 

areas of human use. 
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Thomas et al. (1984) reported a> 70% prevalence to CPV-2 in coyote 

from areas of Texas, Utah, and Idaho where dog and coyote contacts were 

estimated at< 5% of the subjects sampled. In my study there was no 

attempt to differentiate between samples from rural or urban sites; yet 

comparison between this and others studies suggests that there is no 

apparent relationship between CPV-2, CDV, and ICHV reactors and high 

incidence of contact with people and dogs. It seems that infection with 

CPV-2, due to its persistent nature, remains relatively constant within 

wild populations. Although this disease has the potential to cause a high 

mortality rate it does not appear to have had a significant effect on wild 

population levels thus far in Wisconsin (C. Pils. pers. comm.). A notable 

exception may be the wolf population. In the early 1980's CPV-2 appeared 

to have an impact on successful rearing of young. At the time that high 

pup mortality occured adults had high antibody titers. Currently there 

is no indication that CPV-2 has a significant effect on the population, 

but because the actual number of individuals is so low, any antigenic or 

virulence changes in the virus could result in a renewed epizootic and 

have significant impact on the population (R. Theil. pers. comm.). 

Canine Distemper and ICHV do not appear to have a significant effect 

on wild populations. The prevalence of these 2 diseases has remained 

nearly constant since 1978 and 1979 (Amundson and Yuill, 1981) and the 

levels reported in this study in 1983 and 1984. The results of this study 

agree with those of Amundson and Yuill (1981) and Zarnke and Ballard 

(1987) in that CDV and ICHV are probably maintained at low levels in the 

populations and only sporadically, or in isolated areas do epizootics 

occur which cause high mortality. 
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In conclusion this study documents that CPV-2, CDV, and ICHV exist 

in wild populations in Wisconsin. It does not appear that CPV-2, CDV, and 

ICHV have caused significant losses to fox, coyote, and raccoon 

populations in Wisconsin, although in situations of high densities, 

stress, and concurrent diseases, the potential exists. Further research 

is needed in the areas of experimental susceptibility, rate of antibody 

decay, and transmission and pathogenesis in wild canids, mustilids, foxes, 

and raccoons as a next step to provide a better understanding of what is 

occuring in wild populations. Isolating parvovirus from wildlife and 

determining its relationship to domestic and vaccine strains of the 

disease would help in identifying potential host and determining species 

susceptibility. 
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Table 1. Number of foxes, coyotes, and raccoons with antibody to 
Canine Parvovirus by age (1983-84). 

Species Percentage with Antibody 

FOX 

COYOTE 

RACCOON 

Adult Juvenile 

45 (19/43)* 38 (47/123) 

43 (3/7) 12 (2/17) 

23 (11/48) 8 (5/63) 

Unreported 

63 (14/21) 

31 (4/13) 

20 (3/15) 

* (Number of positive reactors/ Number tested). 

24 

Total 

43 (80/187) 

24 (9/37) 

15 (19/124) 



Table 2. 

Species 

RED FOX 

GRAY FOX 

TOTAL 

Number of red and gray foxes in Wisconsin that exhibited 
antibody to Canine Parvovirus in 1983 and 1984. 

Percentage with Antibody 

1983 

60 (44/73)* 

66 (2/3) 

60 (46/76) 

1984 

27 (28/102) 

65 (6/9) 

31 (34/111) 

* (Number of positive reactors/ Number tested). 
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Table 3. Number of foxes, coyotes, and raccoons with antibody to 
Canine Distemper Virus by age (1983-84). 

Species Percentage with Antibody 

FOX 

COYOTE 

RACCOON 

Adult 

21 (9/43)* 

0 (0/7) 

27 (12/48) 

Juvenile 

11 (14/123) 

0 (0/17) 

5 (3/63) 

Unreported 

41 (9/21) 

8 (1/13) 

0 (0/15) 

* (Number of positive reactors/ Number tested). 

26 

Total 

17 (32/187) 

3 (1/37) 

12 (15/124) 



~~--------~~~---

Table 4. Number of foxes, coyotes, and raccoons with antibody to 
Infectious Canine Hepatitis by age (1983). 

Species Percentage with Antibody 

Adult Juvenile Unreported 

FOX 0 (0/43)* 0 (0/123) 5 (1/21) 0.5 

COYOTE 25 (1/7) 0 (0/17) 8 (1/13) 5 

RACCOON 0 (0/48) 3 (1/63) 0 (0/15) 1 

* (Number of positive reactors/ Number tested). 

27 

Total 

(1/187) 

(2/37) 

(1/124) 



Table 5. Number of foxes, coyotes, and raccoons with antibody to 
Canine Parvovirus by sex (1983-84). 

Species Percentage with Antibody 

FOX 

COYOTE 

RACCOON 

Female 

43 (43/101)* 44 (35/80) 

21 (3/14) 

14 (8/59) 

26 (6/23) 

17 (11/65) 

Unreported 

33 (2/6) 

0 (0/0) 

0 (0/0) 

* (Number of positive reactors/ Number tested). 

28 

Total 

43 (80/187) 

24 (9/37) 

15 19/124) 



Table 6. Number of foxes, coyotes, and raccoons with antibody to 
Canine Distemper Virus by sex (1983-84). 

Species Percentage with Antibody 

FOX 

COYOTE 

RACCOON 

Male 

14 (14/101)* 

7 (1/14) 

12 (7/59) 

Female 

19 (15/80) 

0 (0/23) 

12 (8/65) 

Unreported 

50 (3/6) 

0 (0/0) 

0 (0/0) 

* (Number of positive reactors/ Number tested). 

29 

Total 

17 (32/187) 

3 (1/37) 

12 (15/124) 



Table 7. Number of foxes, coyotes, and raccoons with antibody to 
Infectious Canine Hepatitis by sex (1983). 

Species Percentage with Antibody 

FOX 

COYOTE 

RACCOON 

1 (1/101)* 

0 (0/14) 

4 (1/59) 

Female 

0 (0/80) 

9 (2/23) 

0 (0/65) 

Unreported 

0 (0/6) 

0 (0/0) 

0 (0/0) 

* (Number of positive reactors/ Number tested). 

30 

Total 

0. 5 (1/187) 

5 (2/37) 

1 (1/124) 



Table 8. Percent (number) of foxes, coyotes, and raccoons with antibody 
to Canine Parvovirus, Canine Distemper, and Infectious Canine 
Hepatitis by year. 

Percent reactors in 1983 I Percent reactors in 1984 
I 
I 

S:Qecies CPV-2 CDV ICHV I CPV-2 CDV 
I 

FOX 60 (46/77)* 26 (20/77) 1. 3 (1/77) I 31 (34/109) 11 (12/109) 
I 

COYOTE 29 (7 /24) 4 (1/24) 8 (2/24) I 15 (2/13) 0 (0/13) 
I 

RACCOON 18 (13/71) 12 (9/71) 1.4 (1/71) I 11 (6/53) 11 (6/53) 
I 

* (Number of positive reactors/ Number tested). 
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Figure 1. Number of blood samples from foxes, coyotes, 
and raccoons (1983-84). 
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Figure 2. Nwnber of foxes, coyotes, and raccoons with antibody to 
Canine Parvovirus, Infectious Canine Hepatitis, and Canine 
Distemper (1983-84). 
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Figure 3. Distribution of red foxes in Wisconsin. 
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Figure 4. Distribution of gray foxes in Wisconsin. 

35 



ABUNDANT 

COMMON 

LESS COMMON 

□ RARE 



Figure 5. Distribution of coyotes in Wisconsin. 
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Figure 6. Distribution of raccoons in Wisconsin. 
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