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Tularemia in Canada
with a focus on Saskatchewan

Although rare among humans in Canada, tularemia is
often endemic in wildlife. The inhabitants of rural
areas are especially likely to be exposed to the
causative bacterium, Francisella tularensis, through
trapping or through the bites of arthropods. Muskrats
have replaced rabbits as the principal source of
infection, as illustrated by a familial outbreak of
oropharyngeal tularemia in Saskatchewan. In humans
the disease has six distinct forms and can be asymp-

tomatic, but it generally comes to medical attention as

fever, persistent ulcers and enlarged lymph nodes.
Serologic tests will confirm the diagnosis.

Bien que la tular6mie soit rare chez l'homme au

Canada, elle existe souvent c 1'6tat end6mique parmi
les animaux sauvages. Les habitants des rbgions
rurales sont particuliArement susceptibles d'Atre ex-

pos6s A I'agent 6tiologique, Francisella tularensis, lors
du trappage ou par les morsures d'arthropodes. Le rat
musquA a maintenant remplacA le lapin comme prin-
cipale source d'infection, tel que l'illustre une poussAe
de tularbmie oropharyngienne chez une famille de
Saskatchewan. Chez l'humain la maladie prend six
formes distinctes, et elle peut Otre asymptomatique,
mais elle se pr6sente g6n6ralement A I'attention du
m6decin comme une fiAvre accompagn6e d'ulcAres
persistants et d'une tumAfaction ganglionnaire. Les
6preuves sArologiques confirment le diagnostic.

Tularemia is an infectious disease of animals that may
be transmitted to humans. The etiologic agent, Fran-
cisella tularensis (formerly Pasteurella tularensis), is
an aerobic gram-negative bacterium that occurs in both
coccal and bacillary forms. It has been isolated from
many kinds of mammals and birds, some arthropods,
mud and water.'`6 The two varieties of the species, F.
tularensis var. tularensis (type A) and F. tularensis var.

palaearctica (type B), both occur on this continent, and
the severity of disease they produce in humans differs,
type A being the more virulent.7

In the early part of this century Canadians usually
acquired tularemia from the rabbit. Since the '50s,
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however, the muskrat has become the main source of
the infection. Similarly, most of the recent human cases
in Saskatchewan have resulted from contact with infect-
ed muskrats.

Tularemia in humans was originally classified by
Francis8 and Foshay9 into four clinical types, and two
others have since been added."'2 Their main character-
istics are summarized in Table I. Streptomycin is now
recognized as the drug of choice for treatment, as it

Table I-Characteristics of the various types of tularemia

All clinical types

Exposure to animals, especially muskrats, rabbits, ticks or biting flies. Fever
(often persistent), with or without chills, headache, malaise and myalgia

Ulceroglandular type Pneumonic type

Persistent ulcer or paronychia Pulmonary involvement in 50% of
following cut on finger or hand typhoidal tularemia and in 12% of

ulceroglandular cases
Enlargement of regional lymph nodes
(usually axillary) In chest roentgenograms:

* Common: bronchopneumonia
Ulcer and lymphadenitis often in groin hilar adenopathy
in tick-borne disease * Less common: pleural effusion

Chronic granulomatous inflammation apical infiltratei |

Glandular type Oculoglandular type

Similar to ulceroglandular type but Primary lesion conjunctivitis, with
without primary lesion swelling of eyelids

Usually involvement of axillary or Regional lymph nodes tender and
epitrochlear lymph nodes enlarged

Typhoidal type Oropharyngeal type

Presents as fever of unknown origin Persistent fever, pharyngitis and/or
tonsillitis, and cervical adenitis

Should be especially considered in the I

following: Cultures negative for group A
* Hunting and trapping seasons streptococci and Corynebacterium
* Aboriginal population diphtheriae
* Persons residing or working in Commonly grey or white

rural areas diphtheritic-type tonsillar or nasal
membranes, occasionally ulcers and
hyperemia of pharynx, tonsil, uvula
or soft palate without membranes,
and sometimes earache and purulent
exudate

May follow the drinking of unboiled
lake or stream water or eating of
improperly cooked rabbit or muskrat
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results in fewer relapses than treatment with either
tetracycline or chloramphenicol.'3

Tularemia in humans

Saskatchewan cases

From a review of the literature concerning tularemia
in Saskatchewan, a search of Statistics Canada's annual
reports of notifiable diseases, and communication with
physicians, nurses, microbiologists and epidemiologists
we learned of 7 cases of the disease reported in 1956,'4
and found records of 17 others, 1 of them fatal, that
occurred from 1956 to 1981. Over half of these 17 cases
were diagnosed in 1980 or early 1981.
At University Hospital in Saskatoon, tube agglutina-

tion tests had been performed and read by Snyder's
method,'5 using F. tularensis antigen suspension (Difco
Laboratories, Detroit). The tubes were incubated at
37°C overnight, and the serum was tested in parallel
dilutions with Brucella abortus antigen. Our review of
the test results for the period 1971 through 1981 and
those of the provincial laboratories in Regina for 1980
led us to examine the clinical and epidemiologic findings
in each of 11 patients' medical records. Their titres for
F. tularensis agglutinins ranged from 1:80 to 1:2560.
One outbreak of oropharyngeal tularemia in a family

from Cumberland House, Sask. is especially notewor-
thy. All four members of the family had significant
levels of the agglutinins in their serum, but one of them
remained free of symptoms. They had shared a meal of
smoked muskrat meat after working their trap line. The
three symptomatic members all had fever, headache,
furry tongue and pharyngitis; other problems included
right-sided cervical adenitis and a lump under the left
arm in the father, a pimple-like rash in the mother, and
nausea, diarrhea and weakness in the 8-year-old boy.
The daughter, pregnant at the time, complained of
headache and dizziness, but had no fever, pharyngitis or

lymphadenitis. The first three members were treated
successfully with streptomycin.
A number of other outbreaks of oropharyngeal tulare-

mia within families have followed the ingestion of rabbit
meat,'6"7 and in at least one case the organism was

probably carried to the mouth on the patient's own

fingers.'8 Oropharyngeal tularemia related to drinking
contaminated water has been reported from Russia and
North America.""'9

Tularemia in Canadians

The first recorded case of tularemia in a Canadian
occurred in 1929,20 and over the next 50 years there
were another 290 recorded by Statistics Canada (for-
merly the Dominion Bureau of Statistics) in its annual
reports of notifiable diseases. Although tularemia may

seem rare in this country, probably a great many cases
are not detected simply because they are mild. Further-
more, not all physicians are familiar with the various
clinical forms of tularemia.
Of 84 Canadian cases in which the clinical form of

the disease was either reported or may be deduced from
the description,7'4'20'45 only 47% were of the ulcerogland-
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ular type. In the United States, by contrast, this type
accounts for some 85% of tularemia cases.89 Another
30% of the Canadian cases were typhoidal or pneu-
monic; most of these were found by Millar40 among
the aboriginal population of northwestern Ontario.
These two types of tularemia are particularly difficult to
diagnose.

Greenberg and associates46 in 1957 reported low
serum levels of F. tularensis agglutinins in 9% of
Canadian Indians in southern Saskatchewan and detect-
able levels in 29% in the James Bay area of Ontario.
Only a few years before, Wood38 had reported titres
varying from 1:25 to 1:1600 in 11.7% of agglutination
tests on 2940 serum samples from Indians in northwest-
ern Ontario and Manitoba. North of the 53rd parallel
this proportion rose to 22.6%. These titres were found in
spite of the apparent absence of clinical disease. To
explain this, Wood pointed to the remoteness from
medical services of the areas of highest incidence and
the relative mildness of the disease there. Some of the
cases he studied may well have been caused by the type
B strain of the bacterium.

Animal sources

Of 73 cases across Canada in which the source of the
infection was known, rabbits were involved in 29 (40%)
and muskrats in 22 (30%), but almost all of the disease
derived from rabbits occurred in the '30s and '40s; in
the last three decades the muskrat has been the
principal source of infection.
The Western College of Veterinary Medicine, Sas-

katoon, has isolated F. tularensis from a small number
of beavers and ground squirrels, as well as muskrats that
were trapped in central Saskatchewan - an area
coinciding with the distribution of human cases over the
last 50 years (Fig. 1).

F. tularensis was isolated from animal tissues either
by inoculation directly onto cystine-heart agar or by
inoculation of guinea pigs, with subsequent isolation of
the organism on a cystine-enriched medium. The bacte-
ria were identified by their morphologic features in
Gram-stained smears, their failure to grow on media
lacking cystine and their agglutination with commercial
antiserum.

In view of the prominence of the muskrat in this
disease it is surprising that no F. tularensis agglutinins
were found in the serum of 123 muskrats live-trapped at
Pike Lake, Sask. in 1977. One of four mink caught by
accident, however, did have the agglutinins.

F. tularensis has been isolated from a variety of other
warm-blooded animals and arthropods.47"4, Among those
implicated in human infections in Canada have been
farm and zoo animals, cats, red squirrels, coyotes,
grouse, ticks and deer flies.'122'30'3 33-35,4149 Bruce50 has
reported serologic evidence of tularemia in Alberta
ground squirrels; the disease seems to be endemic in
these animals.

In 1978 an outbreak in a monkey colony at a
Winnipeg zoo killed several of the animals and resulted
in ulceroglandular tularemia in a veterinarian who was
bitten by the surviving monkey.7 The discovery of F.
tularensis in ground squirrels and their fleas around the



monkey cages suggests the probable source and route of

the animals' infections.

Laboratory diagnosis

The tube agglutination test for F. tularensis is
reliable under controlled conditions if interpreted cor-
rectly.9"5 It should be performed whenever tularemia is
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FIG. 1-Distribution of *human and tanimal cases of tulare-
mia in Saskatchewan.

Table Il-Appropriate specimens for isolation of Francisella tularensis

Clinical type of tularemia Specimen

Ulceroglandular/glandular Lymph node aspirate
Paronychial swab

Oculoglandular Conjunctival scrapings

Pneumonic/typhoidal Sputum
Nasopharyngeal swab
Pleural fluid

Oropharyngeal Throat and tonsil swab
Nasopharyngeal swab

suspected, even though the appearance of detectable
antibody levels may be delayed for as much as one
month. Serum samples should be tested weekly until a
significant titre is found. Ideally, at least a fourfold rise
in titre between the acute and convalescent stages
should be demonstrated. Foshay,9 however, accepted a
titre of 1 :8Q or greater as a good diagnostic guide
provided the Brucella agglutination test had a negative
result. The serum of some patients with tularemia will
show low-level cross-agglutination with suspensions of
B. abortus or Proteus OX-i 9.

Gram-staining of clinical material is not particularly
helpful, though culture of F. tularensis from selected
specimens may be attempted in laboratories with effi-
cient biohazard hoods. The use of experimental animals
to isolate the organism is very hazardous.

Table II lists the clinical specimens that are appropri-
ate for the isolation of F. tularensis. Attempts at
isolation from blood rarely succeed. Cystine-glucose-
blood agar is the classic medium for this organism, but
chocolate blood agar enriched with cystine or cysteine-
containing supplements has also been used successful-
ly.5' Selective media are required for specimens from
body sites with normal flora. Thayer-Martin medium,
as used for isolating gonococci, may prove to be useful
and convenient.52 Plate cultures are incubated aerobical-
ly at 350 to 370C until growth appears, or for 5 days.

Conclusion

When tularemia is suspected on clinical and epidemi-
ologic grounds the diagnosis is readily confirmed in the
laboratory by the tube agglutination test. Physicians
should keep this disease in mind when faced with fever
of unknown origin, atypical pneumonia, suspected
tuberculosis, lymphadenitis, conjunctivitis or pharyngitis
in patients, particularly those of rural or aboriginal
populations, who have had recent zoonotic exposure.

Although the muskrat is now the most common
source of human tularemia in Canada, the bacteria can
be acquired from a variety of animals through even a
slight break in the skin or by ingestion of either infected
meat or contaminated water.
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We also appreciated the help of Mrs. H. Ball, Miss M. Brady,
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References
1. BURROUGHS AL, HOLDENRIED R, LONGANECKER DS, MEYER KF: A field study of

latent tularemia in rodents with a list of all known naturally infected vertebrates. J Infect
Dis 1945; 76: 115-119

2. OLSEN PF: Tularemia. In HUBBERT WT, MCCULLOCH WF, SCHNURRENBERGER PR
(eds): Diseases Transmitted from Animals to Man, 6th ed, CC Thomas, Springfield, Ill,
1975: 191-223

3. BANFIELD WA: Tularemia in beavers and muskrats, Vs'aterton Lakes National Park,
Alberta, 1952-53. Can JZool 1954; 32: 139-143

4. DITCHEIELD J, MEADS EB, JULIAN RJ: Tularemia of muskrats in eastern Ontario. Can
J Public Health 1960; 51: 474-478

5. PARKER RR, STEINHAUS EA, KOHLS GM, JELLISON WL: Contamination of natural
waters and mud with Pasteurella tularensis and tularemia in beavers and muskrats in the
northwestern United States. Vat! Inst Health Bull 1951; 193: 1-61

CMA JOURNAL/AUGUST 15, 1982/VOL. 127 281



6. FYVIE A, Ross WG, LABZOFFSKY NA: Tularemia among muskrats on Walpole Island,
Lake St. Clair, Ontario. Can J Comp Med 1959; 23: 153-156

7. PREIKsAITIs JK, CRAWSHAW GJ, NAYAR GSP, STIVER HG: Human tularemia at an
urban zoo. Can Med Associ 1979; 121: 1097-1099

8. FRANCIS E: A summary of present knowledge of tularemia. Medicine (Baltimore) 1928;
7:411-432

9. FOSHAY L: Tularemia: summary of certain aspects of the disease including methods for
esrly diagnosis and the results of serum treatment in 600 patients. Medicine (Baltimore)
1940; 19: 1-83

10. HUGHES WT JR, ETTELDORF iN: Oropharyngeal tularemia. J Pediatr 1957; 51:
363-372

11. KARPOFF SP, ANTONOFF NI: The spread of tularemia through water, as a new factor in
its epidemiology. J Bacterial 1936; 32: 243-258

12. MILLER RP, BATES JH: Pleuropulmonary tularemia. A review of 29 patients. Am Rev
Respir Dis 1969; 99: 3 1-41

13. HOLLEY HP JR: Tularemia. In CONN HF (ed): Current Therapy 1980, Saunders,
Philadelphia, 1980: 77-78

14. HARRIS TA: Tularsemia among farmer-trappers in northwestern Saskatchewan. Can
Med Assoc J 1956; 74: 60-61

IS. SNYDER Mi: Immune response to Francisella. In ROSE NR, FRIEDMAN H (eds):
Manual of Clinical Immunology, American Society for Microbiology, Washington, 1976:
302-303

16. CRAWFORD M: Tularemia from the ingestion of insufficiently cooked rabbit. JAMA
1932; 99: 1497-1498

17. ANSCHUETZ RR: Tularemia with extensive pharyngitis. Am J Dis Child 1941; 62:
150-153

18. MCGOVERN FH: Primary tularemic ulcers in pharynx. JAMA 1936; 107: 1629-1630
19. JELLISON WL, EPLER DC, KUHNS E, KOHIS GM: Tularemia in man from a domestic

rural water supply. Public Health Rep 1950; 65: 1219-1226
20. MCNABB AL: Tularemia: first case reported in Canada. Can Public Health J 1930; 21:

91-92
21. HUDSON HDL: Preliminary report on a ease of tularsemia. Can Med Assoc J 1930; 22:

678-679
22. QOTMAR GA: Tularaemia case report. Can Public Health J 1931; 22: 207-208
23. CRAMER JB: A case of tularemia. Ibid: 568-569
24. SHAw RM, JAMIESON HC: Tulara.mia: with report of a ease. Can Med Assoc J 1932;

26: 305-307
25. JOHNS EP: Tularemia in Ontario; a report of 5 cases. Can Public Health J 1933; 24:

128-132
26. GRANT HG, MCLEAN AL: The identification of tularsemia in Nova Scotia. Can Public

Health J 1935; 26: 460-461
27. WRIGHT EK: Two cases of tularsemia. Can Med AssocJ 1935; 33: 309-310
28. BROwN JH: Tularemia in southern Alberta. Can J Med Technol 1943; 5: 55-57
29. Bow MR, BROWN JH: Tularsemia in "Seven Persons Coulee', Alberta. Can J Public

Health 943; 34: 415-418
30. BELL IR: A case of tularsemia of unusual origin. Can Med Aisoc J 1944; 50: 555-556

31. Bow MR, BROWN JH: Tick-borne diseases of man in Alberta. Can Med Assoc J 1945;
53: 459-465

32. MACKENZIE EA: Tularsemia - a problem in diagnosis. Can Med Assoc J 1946; 54:
485-486

33. Bow MR, BROWN JH: Tularemia; a report on 40 cases in Alberta, Canada, 1931-1944.
Am J Public Health 1946; 36: 494-500

34. SCOTT JW, MACBETH RAL: Tularsemis (with a report of nine cases). Can Med Assoc J
1946; 55: 564-566

35. MACKINNON AG: Pulmonary type of tularsemia (two cases). Can Med Assoc J 1947;
56: 541-542

36. RAND CG: Tularsemia - an epidemiological review. Can Med Assoc J 1949; 61:
501-505

37. MOLGAT AL: Tularemia in Manitoba. Manitoba Med Rev 1950; 30: 630
38. WOOD WJ: Tularemia: a study based on the incidence of positive agglutination tests

against P. tularensis in the Indian population of Manitoba and northwestern Ontario.
Manitoba Med Rev 1951; 31: 641-644

39. LINDSAY WRN, SCOTT JW: Oculoglandular tularemia transmitted from contaminated
sewer water. Can J Public Health 1951; 42: 146-151

40. MILLAR J: Tularsemis in northwestern Ontario. Can Med Assoc J 1953; 69: 102-105
41. BLACK DM, THOMSON JAC: Tularsemia in British Columbia. Can Med Assoc J 1958;

78: 16-18
42. ROBERGE R, GAUVREAU L, LAMBERT 5: Tular6mie: prlsentation dun css. Loyal Med

1963; 34: 828-830
43. EVANS GPA: Tularemia in Huron County, Ontario, 1968. Can J Public Health 1969; 60:

447-449
44. GATTEREAU A, GAREAU R, DIALLO GS: Deux cat de tular6mie dans Is province dc

Qu6bec. Can Med Associ 1970; 103: 512-515
45. WALKER Wi, MOORE CA: Tularemia: experience in the Hamilton area. Can Med Assoc

J 1971; lOS: 390-393
46. GREENBERG L, BLAKE JD, CONNELL MF: An immunological study of the Canadian

Indian. Can Med Assoc J 1957; 77: 211-216
47. HuMPHREYS FA, CAMPBELL AG: Plague, Rocky Mountain spotted fever, and

tularsemia surveys in Canada. Can J Public Health 1947; 38: 124-130
48. GIBBONS RJ: Survey of Rocky Mountain spotted fever and sylvatic plague in western

Canada during 1938. Can Public Health J 1939; 30: 184-187
49. GWATKIN R, PAINTER RH, MOYNIHAN 1W: Tularemia in sheep. Can J Comp Med

1942; 6:163-168
50. BRUCE DL: Tularemia in Canada: Francisella tularensis agglutinins in Alberta ground

squirrel sera. Can J Public Health 1978; 69: 49-50
SI. WEAVER RE, HOLLIS DG: Gram-negative fermentative bacteria and Francisella

tularensis. In LENNETTE EH, BALOWS A, HAUSLER Wi JR, TRUANT JP (eds):
Manual of Clinical Microbiology, 3rd ed, American Society for Microbiology, Washing-
ton, 1980: 242-262

S2. BERDAL BP, SODERLUND E: Cultivation and isolation of Francisella tularensis on
selective chocolate agar, as used routinely for the isolation of gonococci. Acta Pathol
MicrobiolScand/BI 1977; 8S: 108-109

1621

3

LA BOURSE D'ETUDES OSLER
1983

Le Comit. de selection de Ia Bourse d'.tudes Osler off re une bourse annuelle pour Ia pour-
suite d'6tudes en vue d'am.liorer 'enseignement de Ia m6decine clinique. Date limite des
demandes: le 31 octobre 1982.

L'attribution
Un fonds est garde en fiducie par I'Association m.dicaIe canadienne, qui utilise un montant
de $2000 en int.r.t pour attribuer une bourse chaque ann.e.

Le candidat
La bourse est accessible . tous les dipl6m.s des facuIt.s de m.decine r.cemment nomm6s .
un poste . Ia facuIt. de m.decine d'une universit. canadienne et d.sireux de pousser leurs
etudes par une p.riode de perfectionnement portant sur 'enseignement de Ia m.decine clinique.

Pour de plus amp/es renseignements S 'adresser au:

Coordonnatour
Consell do l'6ducation medicale

L'ASSOCIATION M.DICALE CANADIENNE
C.P. 8850

Ottawa, Ontario, Canada KIG 0G8


