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Hydatid Disease (Echinococcosis) in Alaska 
and the Importance of Rodent Intermediate 
Hosts 

Robert Rausch and Everett L. Schiller 
Arctic Healtb Rerearcb Center, U. S. Public Healtb 
Service, Anchorage, Alaska 

Hydatid disease, caused by the larval form of a 
tapeworm, Echinococcus granulosus (Batsch, 1786), 
is of circumpolar distribution, but has not previously 
been considered to be of much public health signifi- 
cance in North America. I t  is the purpose of this 
paper to present observations on this disease in 
Alaska, with special reference to its transmission to 
man. 

Magath (1) reviewed all known North American 
cases and concluded that most of these had been con- 
tracted abroad. Infections in dogs have likewise been 
considered rare; in his review of the literature, Riley 
(2) could find but one North American record and 
concluded that wild carnivora and herbivora serve to 
maintain this parasite in the United States and 
Canada. Subsequent work has borne out this con- 
clusion. The occurrence of E. granulosus in wild ani- 
mals in North America has been reviewed by McT. 
Cowan (4). 

The data derived from intensive parasitological in- 
vestigations of the mammalian fauna of Alaska, car- 
ried on by us over the past two years, indicate that 
E. granulosus is well established in the Territory, in 
both dogs and wild canids. In  arctic Alaska, particu- 
larly, where dogs are commonly very closely associated 
with man, there is unusual opportunity for human ex- 
posure to this parasite. The finding of infected dogs 
in several arctic Eskimo villages (Barrow, Kotzebue, 
Wainwright, Unalakleet, A n a k t u d  Pass) indicates 
that potentially, if not actually, a serious human 
health problem is involved. In  addition, we have re- 
corded this parasite from both red and arctic foxes in 
northern ~ l a s k a ,  and from the wolf over the greater 
part of the Territory. Moose and caribou apparently 
serve as the essential intermediate hosts on the main- 
land, since the examination of several hundred mam- 
mals of other species has failed to disclose the larval 
infection. The practice of the natives of feeding dogs 
the discarded parts from moose and caribou enhances 
the possibilities for canine infection. 

Although the status of hydatid disease in Alaska is 
in general poorly known, preliminary studies on St. 

FIa. 1. Specimen of Microtus oeconomus showlng locatlon 
and appearance of larval cysts of E. granulosus. 

Lawrence Island have disclosed, through skin tests 
with nonspecific Echinococcus antigen, a high inci- 
dence of human reactors. In  the villages of Gambell 
and Savoonga, positive reactions of 20% (126 persons 
tested) and 28% (106 persons tested), respectively, 
were obtained. As is usual under native conditions, 
dogs here are found in close association with man, 
but not to any greater degree than in arctic Alaska 
in general. 

Autopsy of 26 St. Lawrence Island dogs failed to 
disclose any animals infected with E. granulosus. Five 
of 7 arctic f oxes (Alopex lagopus), likewise examined, 
were found to be infected, however. The mammalian 
fauna of the island is poor as far as land species are 
concerned. Red foxes ( Vulpes sp.) are rare, but occur 
in small numbers. Various rodents are present: tundra 
vole (Microtus) , red-backed vole (Clethrionomys), 
lemming (Dicrostonyx), ground squirrel (Citellus) . 
A shrew (Sores) occurs on St. Lawrence Island, and 
the reindeer has been introduced. Of these, only the 
reindeer is an obvious intermediate host for E. granu- 
losus. For some years, however, this animal has not 
been killed for food, since an effort is being made to 
increase its numbers. In view of this situation, some 
other explanation for fox infections was necessary. 

Schiller, during the summer of 1950, discovered in- 
fections of larval E. granulosus in the tundra vole, 
Microtus oeconomus inu#us Merriam, and all available 
evidence indicates that this rodent is the only impor- 
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tant intermediate host present. Of 385 voles examined 
by the writers during 1950, nine, or 2%, were infected. 
During 1949 and 1950, this vole was very abundant, 
apparently a t  a cyclic high level of population density, 
so that, although the relative number of infected voles 
is small, the actual number may be quite high. The 
other microtine rodents (Clethriononzys and Dicro-
stonyx) were a t  a low point in their cycle, and speci- 
mens could not be collected f o r  stud?. Eighty-five 
ground squirrels were examined without finding any 
larval stage of E. granulosus. The larvae in the voles 
were of typical appearance, and ranged in size from 
2 u p  to 3 cm in diameter (Fig. 1 ) .  The liver and 
mesentery are commonly involved. The effect of this 
parasite on the intermediate host will be discussed i n  
a future publication. 

It is well known that various species of mouselike 
rodents form the bulk of the diet of the arctic fox. 
I t  is also known that, particularly under conditions of 
high rodent populations (e.g., cyclic "high" of lem- 
mings), dogs feed upon these easily obtained animals. 
It can be assumed that St. Lawrence Island dogs also 
might become infected from this source. 

l\!an7s association with the arctic fox is ordinarily 
not intimate enough to allow infection by its parasites. 
I n  this case, however, i t  appears that there might be 
a relationship that could account, a t  least in  part,  f o r  
human infections. The St. Lawrence Island people are  
hunters, depending almost entirely upon the flesh of 
sea mammals fo r  their subsistence. During the summer 
months, however, a considerable quantity of a native 
green plant, as yet unidentified by us, is  consumed. 
This plant is eaten in the field, unwashed and raw, 
as i t  comes from the ground. Arctic foxes are so abun- 
dant that it can be assumed that there is considerable 
contamination of the vegetation. I t  is of interest that 
Riley ( 3 ) stated that human cases of hydatid infection 
may be contracted by eating wild fruits contaminated 
by eggs from the feces of infected canids. 

Kot all factors involved in the epidemiology of the 
human infections are known. Some infections may re- 
sult from ingesting eggs from the feces of dogs. Al- 
though they are  perhaps not commonly infected now, 
it  is  possible that dogs harbored E. granzclosus more 
often in  former years when reindeer entered much 
more into the economy of the people. Reindeer serve as 
suitable intermediate hosts fo r  this parasite in Alaska 
( k ) ,  and, when they were formerly slaughtered f o r  
food, waste parts  mere undoubtedly available to dogs. 
Organs such as  lungs, in  which the larval forms of 
E. granulosus often localize, are usually discarded, as  
would be anything of unusual appearance such as  a 
large hydatid cyst. I t  is also possible that the water 
supply could afford opportunity fo r  human infections, 
since water is obtained from sources open to fecal con- 
tamination by dogs and foxes. 

Further  investigation may disclose that hydatid dis- 
ease i n  Alaska constitutes a serious public health 
hazard. On St. Lawrence Island, a t  least, in addition 

to the positive skin reactions, there is considerable 
clinical evidence of echinococcosis. Although a thor-
ough clinical study of the reactors has not yet been 
made, there has been some opportunity fo r  incidental 
observations. During the past two years two patients 
f rom the small population of St. Lawrence Island 
have undergone surgery for  the removal of liver ab- 
cesses, and one man still has a post-operative drain- 
ing sinus. Routine examination of various individuals 
by Alaska Department of Health personnel has indi- 
cated presence of an unusual number of nodular livers. 

From the work so far,  it is concluded that interstate 
shipment of dogs from arctic America should be pro- 
hibited. These investigations are being continued, and 
it  is hoped that further work will disclose the over-all 
status of echinocomosis in Alaska, and lead to suitable 
control measures. 
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The Effect of Maleic Hydrazide 
on Certain Dehydrogenases in 
Tissues of Onion Plants1 
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BIaleic hydrazide in aqueous sprays applied to  cer- 
tain plants inhibits or reduces growth to a n  extent de- 
pending upon the concentration of the spray and the 
plant  species involved. Tomato plants are very sensi- 
tive to this chemical. According to Schoene and I-loff- 
man ( J ) ,  the cupric and zinc salts of the acid a t  
2,000 ppm concentration stopped tomato growth f o r  
a period of 2 months, after which growth was re-
sumed. Preliminary tests using the diethanolamine of 
maleic hydrazide on tomatoes confirmed the observa- 
tions of Schoene and IIoffman roncerning the retarda- 
tion of growth. Onion bulbs have a much greater toler- 
ance than tomato plants. Several spray applications 
with concentrations ranging u p  to 3,000 ppm did 
not cause necrotic spots on the leaves, and growth dif- 
ferences between the treated plants and the control 
plants were not visually apparent until 30 days af ter  
treatment. Plants treated with the chemical were not 
kept under observation long enough to ascertain if 
normal bulb formation would occur. 

Since maleic and fumaric acids are isomeric, i t  was 
postulated that maleic acid might be interfering with 
the function of one or more enzymes in the respiration 
cycle. I n  order to test this hypothesis the activity of 

1 Authorized for publication as paper No. 1602 on June 5. 
1050, in the Journal series of the I'ennsylvania Agricultural 
Experiment Station. 


