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1. Various forms of tularemia 

Since there are few laboratory diagnostic tests in 

common use that identify tularemia early in the 
infection, treatment is usually initiated upon the pre- 
sumption of the physician according to the patient’s 

history of exposure and symptoms. 
The ulceroglandular form of the disease is the 

most common throughout the endemic areas of the 
world and is usually readily recognized. This is not 
the case in Japan, however, where the glandular form 

is the most frequently reported, with ulceroglandular 

being the second most common [I]. 
The diagnostic difficulties increase when the or- 

ganism enters the body through some route other 

than the external skin. When the portal of entry is 
through the mucous membranes, such as around the 
eye. the sino-naso-oropharyngeal area. the lungs or 

gut. it complicates the diagnostic picture a great deal. 
These infections, with their primary ulcers being 
obscured or not visible, mimic many other infections 

caused by bacteria or viruses which are far more 
common, delaying proper diagnosis and specific 
treatment. 

Social customs have a great influence upon the 
rates of infections originating in the sino-naso- 
oropharyngeal area. This may be why oropharyngeal, 
sometimes called tonsillar tularemia or angina. has 
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increased from < 1% in the 1940’s to about 15% of 
the total number of cases today among the Japanese 
[ 1,2]. In North America the incidence of this form of 
the disease is stable at about 1% of the total number 

of cases and is strictly a paediatric disease ]3,4]. In 
Northern Europe and Asia it varies around 5% to 

10% of reported cases and is male oriented [5&l. 

2. Association with hunting 

The Japanese researchers are convinced that the 
wild hare is the ultimate source of their infections 
[7,8]. It is hunted and consumed by the rural Japanese 
people in probably the same proportion as it is in 

other parts of the world where it is found. The hares 
are cleaned, prepared, and thoroughly cooked in the 
kitchen. It is suspected that the source of infection is 

the consumption of raw fish or vegetables that were 
prepared with the same work surface and utensils 
that were contaminated by the hare [1,2]. 

In North America and Europe the wild hare is 
also considered a prime source of human infection, 
however it is the custom to clean and dress all wild 
game and bring it to the kitchen in ready-to-cook 

condition. Vegetables are prepared with separate 
utensils, and fish or any other animal flesh is not 
consumed raw. 

When human disease is contracted from hare 
hunting in North America and Europe, it is usually 
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ulceroglandular with external ulcers on the hands. 
Occasionally, in North America consumption of the 
organism in undercooked meat initiates an infection 
in the gut that is typhoidal in nature with a high 
fatality rate [9]. This lower gut infection appears to 

be unique to North America and the more virulent F. 
tularensis subspecies tularensis. Ingestion of the less 
virulent F. tularensis subspecies palaearctica or- 
ganism found throughout it’s endemic area is well 

documented to produce the oropharynegal infection 

[lo,1 11. 
The reason why the oropharyngeal form of tu- 

laremia seems to be limited to toddlers in North 
America may be their universal practice of picking 
things off the ground and putting them in their 
mouths. This infection is most likely to be associated 

with the less virulent subspecies. It should be re- 
marked that subspecies identification is rarely at- 

tempted in the diagnostic laboratory. 
When the eye is the site of penetration, the ulcers 

are extremely painful, pin-point in size, and regional 
lymphadenopathy has not yet developed [ 12,131. This 

is in great contrast to the larger singular ulcer and 
regional lymphadenopathy seen when the ulcer is in 
the skin. The patient is typically being attended by 
an ophthalmologist, usually not accustomed to deal- 
ing with zoonotic or tick-borne diseases. The infect- 
ing organism is most likely to have been introduced 
to the eye by the patient rubbing or scratching his 

eye after handling an infected animal or by the spray 
of an infected tick being crushed between the fin- 

gers. 
For the first half of this century tularemia was 

pretty well a malady of the people that hunted or 
trapped wild animals for meat or furs. In North 
America these industries have totally collapsed, and 
in Western Europe they are greatly diminished. In 
Eastern Europe as recently as 1979 hamster hunting 
was responsible for epidemics of human disease [ 141. 
In China a wild hare meat processing plant reported 
an epidemic among its workers in 1987 [ 151. 

The term typhoidal in describing one of the more 
severe forms of tularemia, which was coined early in 
North America to describe a rapidly fulminating 
systemic infection, has been challenged by European 
researchers [ 161. The common thought is that sys- 
temic tularemia is not severe enough to be compared 
with typhoid fever. That may very well be the case 

when the lesser virulent F. tularensis subspecies 
palaearctica is involved, but not necessarily so when 
the infecting organism is the F. tularensis subspecies 
tularensis. This description however is somewhat 
outdated because typhoid fever is no longer so com- 
mon in the modem world as to be readily recog- 

nized. Perhaps new terminology is in order. 

3. Association with farming 

Another group of people that has been associated 
with high incidence of tularemia are those in the 
sheep and cattle industry. Small rodents which are 
considered the natural source of infection inhabit the 
same environment as these farm animals. The ro- 

dents live in the fields that are harvested for hay. 
They invade the hay stacks, storage buildings and 
animal stalls. They contaminate the hay with their 

urine, faeces, and dead bodies [ 17,181. 
In Japan, raising sheep and cattle are not major 

industries. Beef, mutton and their associated diary 

products have never been staples of the Japanese 
diet. This activity therefore does not have a great 
impact on human tularemia. 

In Europe and Asia these food sources are integral 
with their cultures and many rural homes have a few 
sheep or cattle to supply the families’ needs, with 

some left over for the market. These people typically 
harvest one or two tons of hay and store it loose in 
lofts to be fed out during the winter months a few 
kilos at a time, all done by hand. Epidemics are 

frequently reported among the rural people of these 
areas [ 191. The disease is usually sino. naso or 
pneumonic in nature and is the result of inhalation of 
infectious aerosol while handling the hay. 

In North America it is in the culture to do every- 
thing mechanically and in grand scale, A typical 
cattle ranch is measured in square miles, herds num- 
ber into the thousands. The farmer will put up one 
hundred tons of hay in one day while enclosed the 
cab of an air-conditioned tractor. The hay is com- 
pacted into bales weighing from fifty to one thou- 
sand kilos and stacks of hundreds of tons are stored 
out of doors. It is fed to the cattle in similar quanti- 
ties with similar machinery. 

It is well documented that both the fields and the 
hay stacks are infested with rodents that frequently 
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become infected with tularemia [20,21]. Any aerosol 

generated by handling this hay would be expected to 
be infectious to humans. However, with minimal 
human exposure to this aerosol, human disease from 
this source is not recognized in North America. 

Pneumonic complications of tularemia reported in 

North America are primarily the result of the organ- 
ism’s dissemination from the original portal of entry 

[20-221. Most of the cases that exhibit pneumonic 
complications. also show signs of colonisation of 
other organs and indicate a poor prognosis [23,24]. 
These cases frequently are associated with a signifi- 

cant delay of specific treatment. or a patient that is 
immunologically comprised. 
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