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PREVALENCE OF ANTIBODIES TO Toxoplasma gondii IN 
STRIPED SKUNKS FROM SASKATCHEWAN AND ALBERTA 

I). B. SCHOWALTER.Ej . O. IVEKSEN, ® L (J. COKNEK ^ a n d J. K. GUNSON E 

Abstract: Fifteen percent (81 of 542) of striped skunks, Mephitis mephitis, collected in 
the prairie of Alberta and Saskatchewan during 1974 to 1978, were positive for 
antibodies against Toxoplasma gondii. The seropositive rates varied from 8% (6 of 78) 
for skunks less t han six months of age to 47% (9 of 19) in animals three or more years 
old. Spring and summer transmission was indicated by a preponderance of high titres 
(>1:1024) in seropositive skunks collected April through September (22 of 40, 55%) 
compared to seropositives collected October through March (10 of 38, 26%) 
(P = <0.05). Prevalence was significantly greater among skunks collected in the 
relatively humid parkland (63 of 286, 22%) than in the arid prairie grassland biome (20 
of 255, 8%) (P = <0.01). The results indicate that T. gondii is focally enzootic in 
Alberta and Saskatchewan. 

I N T R O D U C T I O N 

Studies of h u m a n toxoplasmosis have 
indicated a generally higher prevalence 
of infection in warmer and humid 
equatorial regions than at higher 
latitudes or in very dry areas.*"' The dry 
climate and temperature extremes, 
characteristic of the Canadian prairies, 
could result in some geographic restric
tion of the transmission of Toxoplasma 
gondii. 8>21724)27 In one serologic survey in 
Saskatchewan, a very low prevalence 
was found in domestic cats .1 ' However, a 
subsequent Saskatchewan survey in
dicated a somewhat higher rate in cats 
and established the occurrence of an
tibodies in sheep and swine in the 
agricultural areas of the province.'-

The collection of sera from a large 
number of striped skunks (Mephitis 
mephitis) in Alberta and adjacent 
Saskatchewan during the course of other 
investigations provided an opportunity 
to test for prevalence of T. gondii 
antibodies among a resident wildlife 

species of the Canadian prairies. This 
paper describes the pattern of distribu
tion of T. gondii near the northern limits 
of agriculture in North America. 

MATERIALS A N D METHODS 
Striped skunks were collected during a 

program of rabies monitoring in wildlife 
populations in Alberta and adjacent 
Saskatchewan. The methods of collec
tion have been described elsewhere."111 

Animals were collected in the prairie 
grassland and parkland biomes Land 
use varied from predominantly livestock 
grazing to predominantly cereal crops in 
other areas. Some areas of collection in 
s o u t h e r n A lbe r t a were p a r t i a l l y 
irrigated. Sera from 542 striped skunks 
were collected from late 1974 to early 
1978. The sera were stored a t -10 to -20 C 
until tested. 

All sera were inactivated at 56 C for 30 
min prior to testing. Each serum was 
tested for antibodies against T. gondii 

Fish and Wildlife Division, Alberta Energy and Natural Resources, 6909 • 116th Street, Edmonton, Alberta 
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using commercial antigen ® in the in
direct hemagglutination (IHA) test by 
the microtitre system.15 Serum samples 
with a 2+ reaction at a dilution of 1:64 or 
greater were considered positive for T. 
gondii hemagglutinating antibodies if 
there was no greater than a ± reaction 
with unsensitized cells.6 '14 '15 '18 Quan
tification of titres by two-fold serial dilu
tion was carried out on the positive sera. 
Various attack rates were compared 
statistically with the Critical Ratio 
(C.R.).20 

R E S U L T S 

Of 542 skunk sera tested, 15% (81) were 
seropositive for T. gondii hemagglu
t inat ing antibodies. The seropositive 
ra'tes for males and females were 
comparable. 

Although seropositive skunks were 
collected t h r o u g h o u t the p ra i r i e 
grassland and parkland biomes in both 
provinces, the seropositive rate was 
significantly higher (C.R. = <4.5; P = 
<0.01) in the parkland region (63 of 285, 
22%) than in the more southerly prairie 
grass lands (20 of 255, 8%) (Figure 1). 

For 230 skunks of known age from the 
parkland, the seropositive rates in
creased with the calculated age of the 
animals. Skunks less than 6 months old 
had a significantly lower rate (6 of 78,8%) 
than older skunks (41 of 152, 27%) (C.R. = 
3.4; P = <0.01). Prevalence by age group 
was 6 of 32 (19%) skunks 6 to 12 months 
old; 26 of 101 (26%) skunks 13 to 36 
months old; and 9 of 19 (47%) skunks 
older than 36 months. The percentage of 
all seropositive skunks of known age 
with titres of 1:1024 or greater was 
significantly lower (C.R. = 2.2; P = 
<0.05) for skunks less than 6 months old 
(3 of 17, 18%) than older skunks (23 of 48, 
48%). 

The percentage of all seropositive 
skunks with titres of 1:1024 or greater 
was significantly higher (C.R. =2.36; P = 
<0.05) for animals collected during the 
spring and summer months of April 
through September, 55% (22 of 40 
seropositive skunks), than for animals 
collected during the fall and winter 
months, 26% (10 of 38 seropositive 
skunks) (Table 1). The geometric mean 
titre was 1:676 for seropositive skunks 
collected du r ing Apri l t h rough 
September, whereas it was 1:338 for 
seropositives collected during October 
through March. 
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F I G U R E 1. Map of Alber ta and 
Saskatchewan showing percentage of T. 
gondii seropositive striped skunks (large 
bold-face numbers = % and smaller 
numbers = sample size per area). 
Numbers at the right of map represent 
summary for parkland (top) and prairie 
grassland (bottom) biomes. Broken line 
indicates boundary between biomes. 
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TABLE 1. Distribution of antibody titres against Toxoplasma gondii among sero
positive striped skunks by month and by season; Alberta and Saskatchewan; 1974-
1978. 
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D I S C U S S I O N 

The results presented here and in other 
serologic surveys have demonstrated 
tha t T. gondii infection occurs in widely 
s e p a r a t e d p o p u l a t i o n s of s t r iped 
skunks.'5 '16 '18 '26 In extensive serologic 
surveys for T. gondii in California, 
striped skunks were among the more 
frequently seropositive species. U5.18.22 In 
Ontario, the infection was enzootic in 
certain skunk populations.18 Therefore, 
the striped skunk, a relatively abundan t 
and easily obtained animal throughout 
its range, may be a potential indicator 
species for the level of enzooticity of T. 
gondii in a given geographic area. The 
result of this study supports the concept 

tha t the agent is enzootic in Alberta21 

and Saskatchewan.1 2 

Domestic and feral cats are the 
definitive hosts in the life cycle of T. 
gondii2'*'1 >™ and no other an imals have 
been found to shed oocysts. Feral house 
cats are important hosts for T. gondii and 
appear to be responsible for reinforcing 
the infection in wildlife areas.1H In prairie 
grass land and parkland biomes of the 
study area, feral cats were considered a 
major nuisance by skunk collectors and 
frequently were captured in traps, 
preventing the capture of skunks. More 
significant were regular observations of 
joint denning of cats and striped skunks 
and cats were occasionally gassed with 
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skunks in the latter 's communal dens 
(pers. commun., Per Andersen, Dept. of 
Biology, University of Calgary, Alberta). 
This information indicates a broad 
similarity of habi ta t use by both 
a n i m a l s . The p reva l ence of tox
oplasmosis among rural-dwelling and 
feral cats in Saskatchewan (viz., 28%)'-
provides further circumstantial evidence 
of skunk infection via soilborne oocysts 
from the cats or from eating small 
vertebrates (e.g., mice) tha t had been 
infected by cats. 

In Alberta and Saskatchewan, a 
pronounced geographic difference in the 
relative abundance of T. gondii in skunks 
was evident between the prairie 
grassland and parkland biomes. The 
oocysts shed in cat feces may remain 
viable for long periods but are inac
tivated by dryness.8 The prairie 
grass land portion of the study area is 
characterized by potential annual 
evapotranspirat ion which considerably 
exceeds average annua l rainfall.3>'1 The 
dryness caused by the "Chinook" winds 
of the prairies may he particularly 
critical in the winter. The parkland 
biome, the region characterized by 
higher seropositive rates, is character
ized by greater ra in and snowfall. The 
more humid conditions of the parkland 
favor the characteristic s tands of aspen 
tha t distinguish the parkland from the 
prairie grass land biome. The higher 
humidity of the parklands would 
enhance survival of oocysts of T. gondii 
a n d i n c r e a s e the oppo r tun i t y of 
transmission.8 '2 7 

Rolling topography9 '1 7 also may be 
involved in the enhancement of 
t ransmission. In such areas, culverts are 

often placed under roads to facilitate 
drainage. The culverts may remain moist 
and cool throughout the summer while 
surrounding open fields may have dried. 
In addition to serving as "environmental 
sheaths" , culverts represent convenient 
passageways for movement of skunks 
and cats. The highest prevalence of an
tibodies in skunks in the southern aspect 
of the study area occurred near Maple 
Creek and the adjacent Cypress Hills, an 
unglaciated relic area where elevation 
a n d t o p o g r a p h y promote g r ea t e r 
precipitation effectiveness.'7 

For the Canadian prairies, we 
postulate tha t transmission of T. gondii 
to skunks reaches a peak during the 
summer season. The hypothesis is based 
on: 1) the greater percentage of higher 
titres during the months of April through 
September (viz., the prairie spring and 
summer); and 2) the annual cycle of the 
s k u n k . A l t h o u g h t h e t e m p o r a l 
significance of the titres of the IHA test 
for T, gondii in skunks is not known, 
interpretations from studies in other 
species have indicated a high titre 
(>1:1024) represents an acute infection.111 

Skunks remain relatively sedentary and 
inactive throughout the winter during 
the denning period.1"'2 ' Striped skunks 
apparently breed in February or March 
throughout most of their range.2-' On the 
Canadian prairies, skunks become in
creasingly active and mobile during 
April. The majority of young are born 
during May and the young of the year 
represent an influx of non-immunes into 
the population. Increased movement, 
scavenging for food, and the recruitment 
of non-immunes would enhance T. gondii 
t ransmission to skunks during the 
summer. 

A c k n o w l e d g e m e n t s 
Special t hanks are extended to Dr. H.N. Vance, Director of Animal Health Division, 

Government of Alberta, for financial support. 

The laboratory assistance of Roberta Saunders, Audrei Robertson, and Morreen 
Iversen and the field assistance of Bill Wynnyk and William Johnson is gratefully 
acknowledged. 

Downloaded From: https://complete.bioone.org/journals/Journal-of-Wildlife-Diseases on 11 Jun 2025
Terms of Use: https://complete.bioone.org/terms-of-use



Journal of Wildlife Diseases Vol. 16, No. 2, April, 1980 193 

L I T E R A T U R E C I T E D 

1. BEHYMER, R.C., D.R. HARLOW, D.E. BEHYMER and C.E. FRANTI. 1973. 
Serologic diagnosis of toxoplasmosis and prevalence of Toxoplasma gondii 
in selected feline, canine and human populations. J . Am. vet. med. Ass. 162: 
959-963. 

2. BEVERLEY, J.K.A. 1976. Toxoplasmosis in animals . Vet. Rec. 99: 123-127. 

3. DITERS, R.W. and S.W. NIELSEN. 1978. Toxoplasmosis, distemper, and 
herpesvirus infection in a skunk (Mephitis mephitis). J . Wildl. Dis. 14:132-
136. 

4. DUBEY, J.P., N.L. MILLER and J.K. FRENKEL. 1970. Toxoplasma gondii life 
cycle in cats. J. Am. vet. med. Ass. 157: 1767-1770. 

5. FRANTI, C.E., G.E. CONNOLLY, H.P. RIEMANN, D.E. BEHYMER, R. 
RUPPANNER, C M . WILLADSEN and W. LONGHURST. 1975. A survey 
for Toxoplasma gondii antibodies in deer and other wildlife on a sheep 
range. J. Am. vet. med. Ass. 167: 565-568. 

6. , H.P. RIEMANN, D.E. BEHYMER, D. SUTHER, J.A. HOWARTH a n d R . 
RUPPANNER. 1976. Prevalence of Toxoplasma gondii antibodies in wild 
and domestic an imals in Northern California. J . Am. vet. med. Ass. 169: 901-
906. 

7. FRENKEL, J.K. and J .P . DUBEY. 1972. Toxoplasmosis and its prevention in 
cats and man. J . Inf. Dis. 126: 664-673. 

8. and . 1973. Effects of freezing on the viability of Toxoplasma oocysts. 
J. Parasi t . 59: 587-588. 

9. GOVERNMENT and UNIVERSITY OF ALBERTA. 1969. Atlas of Alberta. 
Univ. of Alberta Press, Edmonton. 

10. GUNSON, J.R. and R.R. BJORGE. 1979. Winter denning of the striped skunk in 
Alberta. Can. Field Nat. 93: 252-258. 

11. , W.J. DORWARD and D.B. SCHOWALTER. 1978. An evaluation of rabies 
control in skunks in Alberta. Can. Vet. J. 19: 214-220. 

12. HOMAN, J . and J.O. IVERSEN. 1977. Epidemiology of toxoplasmosis in 
Saskatchewan. Proc. Internatl . Nowest. Conf. Dis. Nature Commun. to Man 
31: 58. 

13. MILLER, N.L., J.K. FRENKEL and J .P. DUBEY. 1972. Oral infections with 
toxoplasma cysts and oocysts in felines, other mammals , and in birds. J. 
Parasi t . 58: 928-937. 

14. NATION, P.N. and J.R. ALLEN. 1976. Antibodies to Toxoplasma gondii in 
Saskatchewan cats, sheep, and cattle. Can. Vet. J . 17: 308-310. 

15. PARK, H.K, 1961. Toxoplasma hemagglut inat ion tests: using alcohol-formalin 
fixed sensitized lyophilized erythrocytes. Arch. Opththalmol. 65: 184-191. 

16. QUINN, P.J., R.O. RAMSDEN and D.H. JOHNSTON. 1976. Toxoplasmosis: A 
serological survey in Ontario wildlife. J. Wildl. Dis. 12: 504-510. 

17. RICHARDS, J .H. and K.I. FUNG. 1969. Atlas of Saskatchewan. Univ. of 
Saskatchewan, Saskatoon. 236 pp. 

18. RIEMANN, H.P., R.A. THOMPSON, D.E. BEHYMER and R. RUPPANNER. 
1978. Toxoplasmosis and Q fever antibodies among wild carnivores in 
California. J . Wildl. Manage. 42: 198-202. 

Downloaded From: https://complete.bioone.org/journals/Journal-of-Wildlife-Diseases on 11 Jun 2025
Terms of Use: https://complete.bioone.org/terms-of-use



194 Journal of Wildl i fe Diseases Vol. 16, No. 2. Apr i l , 1980 

19. , CM. WILLADSEN, L.J. BERRY, D.E. BEHYMER, Z.V. GARCIA, C.E. 
FRANTI and R. RUPPANNER. 1977. Survey for Toxoplasma antibodies 
among sheep in western United States. J. Am. vet. med. Ass. 171:1260-1264. 

20. SCHWABE, C.W. 1969. Veterinary Medicine and Human Health. 2nd ed. The 
Williams and Wilkins Co., Baltimore, Md. pp. 630-631. 

21. TIZARD, I.R., N.R. FISH and J.P. QUINN. 1976. Some observations on the 
epidemiology of toxoplasmosis in Canada. J. Hyg. Camb. 77:11-21. 

22. VANDERWAGEN, L.C., D.E. BEHYMER, H.P. RIEMANN and C.E. FRANTI. 
1974. A survey of Toxoplasma antibodies in Northern California livestock 
and dogs. J. Am. vet. med. Ass. 164: 1034-1037. 

23. VERTS, B.J. 1967. The Biology of the Striped Skunk. Univ. of Illinois Press, 
Urbana. 218 pp. 

24. WALDELAND, H. 1976. Toxoplasmosis in sheep: the prevalence of Toxoplasma 
antibodies in lambs and mature sheep from different parts of Norway. Acta 
Vet. Scand. 17: 432-440. 

25. WALLACE, G.D., V. ZIGAS and D.C. GAJDUSEK. 1974. Toxoplasmosis and 
cats in New Guinea. Am. J. Trop. Med. Hyg. 23: 8-14. 

26. WALTON, B.C. and K.W. WALLS. 1964. Prevalence of toxoplasmosis in wild 
animals from Fort Stewart, Georgia, as indicated by serological tests and 
mouse inoculation. Am. J. Trop. Med. Hyg. 13: 530-533. 

27. YALMAZ, S.M. and S.H. HOPKINS. 1972. Effects of different conditions on 
duration of infectivity of Toxoplasma gondii oocysts. J. Parasit. 58:938-939. 

Received for publication 16 May 1979 

Downloaded From: https://complete.bioone.org/journals/Journal-of-Wildlife-Diseases on 11 Jun 2025
Terms of Use: https://complete.bioone.org/terms-of-use




