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INTRODUCTION

This report contains the results of field and laboratory studies on

the rickettsial disease , Q fever, concerning susceptibility of native mam-
malian species, vector potential of ectoparasite arthropods, and incidence

in the wildlife indigenous to areas of the Great Salt Lake Desert of Utah

and Nevada.

The conclusions drawn are presumptive since they are based solely

upon data from controlled laboratory experiments , disease surveys , and the

work of others as reported in the literature. This information, however , is

rather extensive in nature and yields pertinent data regarding the probable

epizoology of Q fever in the wildlife of this area. -~~~~

,The disease survey methods used in these studies are described in a

report, “Standard Methods for Examination of Samples of Wildlife Tissues and

Wild , Domestic and Human Serum”, University of Utah, Epizoology Diagnostic

Laboratory, September 22, 1959. The experimental methods used are described

in the Annual Summary Progress Report, Ecology and Epizoology , for l959.~~

LITERATUR E REVIEW

Q fever was first recognized in 1935 as a new and discrete disease of

man in Australia (Derrick , 1937). In the same year , a filter-passing organ-

ism was discovered in the Rocky Mountain wood tick, Dermacentor andersonii,

by Devis and Cox (1938), and it subsequently proved to be identical to the

agent causing Q fever in Australia (Dyer , 1939). It is possible , however ,

that this agent was present in the United States at least as early as 1926

when Noguchi (1926) described a very similar organism recovered from ~~~ .

andersoni collected in Montana, 60 miles from the site of the original isoL-

tion of Coxiella burnetii (Cox , 1938). I
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The first recognized case of Q fever in man in the United States occur-

red in Montana in 1941 (Hesdorfer and Duff aloe, 1941). This report was soon

followe d by accounts of human Q fever ou tbreaks in Amarillo , Texas (Irons et

al 1946); Chicago, Illinois (Shepard, 1947); and Los Angeles, California L
(Young, 1948). These cases usually could be directly associated with live-

stock. In 1949 a serological survey of human sera from many areas indj.cated

that Q fever occurred in low incidence throughout the country (Strauss and

Sulkin , 1949). Subsequent studies have supported this conclusion. Luoto

(1960) reported that Q fever occurs in cattle throughout the United States.

Until recently, considerably more effort has been expended studying the

incidence and distribution of Q fever in livestock and humans than in wild-

life. An early study on Moreton Island , off the coast of Australia , presented

evidence for a simple cycle of Q fever maintained in bandicoots , Isodon

torosus, and their ticks, Haemaphysalis humerosa (Derrick and Smith, 193~ ,but

early surveys of wild animals elsewhere were not so successful. Parker et al ,

(1948 ) tested the sera of several hundred wild vertebrates, but could demon-

strate antibody against C. burnetii in only one animal , a porcupine (Erethizon

epizanthum epizanthum). No evidence of Q fever was found in wild mammals or

birds in England collected in an endemic area (Stoker and Marmion , 1955a).

More recently, however , there have been numerous repor ts of evidence of Q fever

in wi ld ver tebra tes throughout the world (Table 1), culminating finally in the

isolation of C. burnetii from wild mammals in Utah, as a resul t of a large
‘ scale survey involv ing several thousand specimens (Stoenner et al , 1958).

From these discoveries, the probable existence of a ~~~. burnetii cycle among

wildl ife , independent of the domestic animal ecological complex in the United

States, was suggested by Stoenner et al (1959). In other parts of the world

4
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this certainly seems to be the case. Natural Q fever infection has been

reported in 68 species of wild vertebrates from five continents (Table 1).

Rodents and rabbits are most often involved , but birds are occasionally

in~~cted , and in one case an antelope was reported to have suffered from a

naturally acquired Q fever infection.

Biting arthropods are likewise well represented among the naturally

infected wildlife. Coxiella burnetii has been isolated from at least 31

species of ticks, two species of lice , and two of mites. Some, but not all ,

• of these arthropods have been shown experimentally to be capable vectors of

the rickettsiae (Table 2).

On the laboratory level , C. burnetii has been shown in one study to

persist in guinea pigs, principally in the spleen and kidney , 40-110 days

after defervescence, depending upon the strain of organism used (Parker and

Steinhaus , 1943). In another study the organisms persisted for up to 526

days after defervescence in guinea pigs (Reczko , 1950). In laboratory mice ,

C. burnetii persists for up to 80 days in the kidneys (DeMattia et al , 1952);

and in white rats, urine was infective from the l3th-38th day after infection

(Sy rucek and Sobeslavsky , 1956).

Parker et al, (1948 ) tested seven species of wild rodents , one species

of cottontai l rabbit, and two species of birds , and found all to be suscep-

tible to experimental Q fever. Bandicoots (Derrick et al , 1939) and nine

other species of Australian bush animals were susceptible to intraperitoneal

infection with C. burnetii, but in all cases the infection was mild , often

inapparent , and none of the animals died (Derrick et al , 1940). Experimental

Q fever in the forest mouse of Czechoslovakia produced no noticeable illness ,

but a rickettsemia was present from the first through the 12th day (Rehn,

- . . • - - - . •
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1958). Zhmaeva and Pchelk ina (1957 ) reported lemmings to be readily infected

with C. burnetii. In Morocco, Meriones shawi, Xerus getulus and Aetichinus

algirus, were reported to be susceptible to experimental infection (Blanc et

al , l947b). In one study on foxes inoculated subcutaneously, no apparent ill-

ness resulted , no rickettsemia was detected , and no isolations were made from

tissues examined 30 days after inoculation . Complement fixing antibody against

C. burnetti, however, rose to a significant titer within 15 days (R.ehn, 1958).

Parker et al , (1948 ) and Sobeslavsky and Syrucek (1959) reported some

birds to be susceptible to experimental Q fever; the latter Investigators re-

porting the Isolation of C. burnetii from the spleen of chickens one year after

infection , and from the ovaries of second generation chickens hatched from eggs

laid by the experimentally infected hens. Babudieri and Moscovici (1952) re-

covered C. burnetii from the kidney of pigeons six weeks after intraperitoneal

and oral exposure.
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RESULTS

1 - Mammalian suscept ib i l i ty  to Darenteral inoculation: in the f i r s t

laboratory experiment it was found that 11 species of rodents) Peromyscus

maniculatus, P. truel, P. crinitus, Citellus leucurus, Perognathus parvus,

Dipodomys ordli, D microps, Reithrodontomys megalotis, Onychomys leuco-

gaster, Neotoma lepida, and Microtus montanus, were highly susceptible to

C burnetli (AD strair~, administered by parenceral inoculation , as deter-

mined by 28-day complement fixing 3ntibody response. Infection was

seldom lethal, but the organism reproduced rapidly in the tissues of all

species. The ID50 in all rodent species tested was approximately 10
1 to

IO3 guinea pig ID505.

In a second experiment studying the susceptibility of rodents, animals

of 5 species, D. ordii, M• montanus, N. lepida, P. maniculatus and L truei,

were investigated further to determine a criterion of infection which would

yield the most reliable ID50. Criteria of infection employed were splenom-

egaly(enlargement at least 2 x normal),tissue infectivity (as determined by

subinoculating guinea pigs with tissue pool homogenates), and complement

fixing antibody response to egg~adapted (Phase II) antigen, all at 28 days

after injection . Guinea pigs and white mice were investigated similarly to

pro”lde comparative data.

At 28 days, spleen enlargement of some degree was exhibited in all

species of wild animals tested , but gross enlargement was generally noted

only in those animals receiving comparatively concentrated inocula. Sple-

nomegaly was absent in all guinea pigs at this time. Definite complement

fixing antibody response was noted in animals of each species tested ; titers

usually ranging from 1:16 to greater than 1:256 in P• maniculatus, P. truel

and N. lepida; 1:16 to 1:128 in D. ordii; 1:128 to greater than 1:256 in
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M. montanus and white mice. Non- specific antibody titers of 1:8 to 1:16

were observed in occasional P. maniculatus ,  P. truel, and N. leplda normal

controls , consequently only titers of 1:32 or greater were considered an

indication of infection In these animals. The presence of infectious num-

bers of C. burnetli In pools of tissue of all animal species was demonstra-

ted 28 days after  injection . Microscopic examination of stained tissue

smears seldom revealed ricket.tsiae .

Comparative ID505 for this portion of the investigation are indicated

in Table 3. All rodent species had ID505 which were in general about 10
1

to 102 guinea pig or white mouse ID505.

I
2 - Pathogenesis (Rickettsemia and Carrier State). Coxiella burnetii

persisted in the blood stream of P. maniculatus, N. lepida, and Sylvilagus

audubonii for at least 3 weeks following subcutaneous inoculation .

Coxiella burnetii was demonstrated in the blood stream of coyote pups

for up to 7 weeks after subcutaneous inoculation with l0~ guinea pig tDsos,

and In the blood stream of bobcats, ~~~~ rufus,  for up to nine days after

similar exposure. The organism persisted for at least three weeks In the

spleens of bobcats.

The organism persisted f o’- 12 to 36 weeks in the tissues of ~~~. manicu-

latus, P. truei, N. lepida, M. montanus, D. ordli, and S. audubonii. Kidney,

spleen , and liver were particularly infected.

3 - Mammalian susceptibility to field aerosol. The effect of an aerosol of

C. burnetii on 7 Species of wild rodents exposed under field conditions was

studied . Twenty-f ive  groups of 11 animals each were placed at prede termined

positions 3/4 to ii miles from the source of the aerosol . Each group was

~
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composed of the following rodents~ 3 deer mice, P. maniculatus; 1 canyon

mouse, P. crinitus; 2 grasshopper mice, 0. leuco&aster; 2 Ord kangaroo rats,

IL ordli; 1 chIsel-toothed kangaroo rat , D. microps; 1 wood rat, N. lepida;

and 1 antelope ground squirrel , C. leucurus.

An overall infection rate of 62% was recorded. Under field conditions

the C. burnetii aerosol was highly infectious for native rodents . Individ—

uals of eath of the above species developed Q fever.

4. Mammalian antibody response. Three types of antibody to the PD strain of

C. burnetii were studied with regard to time of formation, concentration and

duration in intraperitoneally infected IL ordii, M. montanus, N. lepida, P.

maniculatus and ~~~. truei. Guinea pigs and white mice were also studied to

provide comparative data. The types of antibody studied were Phase II coinple-

ment fixing (CF) (detected using antigen prepared from egg-adapted rickettsiae);

Phase I comp lement fixing (detec ted using antigen prepared from animal-adapted

rickettsiae); and capillary tube (CT) agglutination antibody. Results are

shown in Fig. 1. Phase II CF antibody was produced 1 to 2 weeks following in-

fection in all species of animals tested , and peak titers were reached by 3 to

5 weeks. Phase I CF antibody and CT agglutination antibody were first demon—

strated at 3 to 5 weeks and increased to peak titers 6 to 36 weeks after infec-

tion , depending upon animal species. In most animals, Phase II CF antibody

titers were higher than Phase I CF or CT agglutination antibody titers. Anti-

body persistence was followed for 36 to 52 weeks, depending upon animal type.

IL ordii produced little demonstrable Phase I CF or CT agglutination antibody.

The antibody response to formalin inactivated Q. burnetii was studied in the

previously named S species of wild rodents. This was undertaken in an attempt

to relate antibody response to infection. Results are shown in Fig. 2.
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MAMMALIAN ANTIBO DY RESPONSES TO VIABLE Q FEVER R1CKETTSIAE

Guinea Pig White Mouse
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256 256. • .• .. . • •..
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1024: 
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Weeks after inoculation ~eeks after inoculation- Peromyscus truei

1:24[
~~~~~~~~~~~~~~~~~~

2 4 6 8  10 18 36 52
Weeks after inoculation

Figure 1. Mammalian antibody response following tntraperitoneal injection of the

AD strain C. burnetii. Data presented as mean titers at the time of each bleeding.
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MAMMALIAN ANTIBODY R~ESPONSES TO FORMALIN KILLED Q FEVER RICKETTSIAE

64 PeromyscM8 maniculat~! 64 Neotcoaa lepida

_ _ _ _ _  

‘:k~—EH’:~Weef~s a~ter
1
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Weeks after inoculation 

Weeks after inoculation

64 PeromysC!~~ truei

.~~ 16

8 _~~~ .
‘._. ._. — — .
4 8 12 18

Weeks after inoculation

Figure 2. Meannalian antibody response following intraperitOfleal inocu-

lation of formalin-treated AD strain C. burne-~~~~ 
Data are presented

as mean titers at the time of each bleeding.
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Low titers of Phase II CF antibody were produced in all rodent species.

An occasional Phase I CF antibody titer was exhibited in sera from IL

ordii, L lepida, and P. truei. No agglutinating antibody could be de-

tected.

5 - Exper imental  arthropod t ransmiss ion.  Ticks of three species , Ixodes

kingi, Dermacentor parumapertus, and Ornithodoros hermsi, were found to

be infected throughou t their normal life. C u r r e n t l y ,  infec ted ticks held

in our laboratory have remained infective for more than 200 days.

Both single and multiple-host ticks occur in this area. Multiple-

host ticks attach to host animals only while feeding and then drop off to

moit . Single-host ticks attach during the larval s tage , molt to nymphs,

engorge , drop off the host , molt  to adults , mate , lay eggs , and die. They

never reattach to a new host. Because of their habits , the single-host

feeders would seem to be of l i t t l e  importance f rom an epizootiological

standpoint because they are limi ted to a single host. Nevertheless , they

cannot be completely ignored since they are readily eaten by rodents , and

the infection may be transmitted in this manner .  Some of these ticks have

remained infec tive in our laboratory for as long as 10 days af ter death ,

and healthy rodents eating these dead ticks have become infected.

Because of the longevity and the nature of the life history of the ticks,

transmission experiments are s t i l l  in progress , and wil l  not be completed

until the ticks mature.

Three species of native fleas became infected after feeding on deer

mice. Several groups of native fleas retained viable organisms up to three

weeks after infection. Two species , Thrassis bacchi gladiolis and Or-

chopeas leucopus, became desiccated and died after 5 to 8 days at room

~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
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temperature. They lived longer (two to four weeks) when held at 4 to 12 C.

Another species 9 0. sexdentatus, was not tested at room temperature to

determine the longevity of the organisms, but remained infective for up to

17 days when held at 8 C. Uninfected controis lived longer under both tem-

perature conditions than did those groups which carried the rickettsiae,

indicating that the rickettsiae had a deleterious effect upon the fleas.

Tests were conducted to determine if the organisms multiply in the fleas to

the extent chat they can be transmitted. In all experiments , native fleas

failed to transmit Q fever organisms.

6 - Epizoological studies of Q fever. During the summer of 1954 a compre-

hensive study of diseases endemic to western Utah and eastern Nevada was

undertaken by Ecological Research , University of Utah ; and Rocky Mountain

Laboratory, USPHS. The personnel of the former established the sample areas,

studied the habitat, obtained samples and shipped them to the latter to

examine for evidence of pathogenic organisms. This arrangement was Continued

until 1957, since when the entire study has been conduc ted by Ecological

Research, University of Utah .

Since the basic objective of this study was to determine the ecology of

disease in relation to Dugway Proving Ground (DPG~ , permanent sampling areas

were located throughout DPG and in significant wildlife populations surrounding

it. These permanent sampling areas were trapped systematically each year, and

on the strength of this trapping~ a basis was provided for comparative studies

of the ecology of endemic disease organisms. Other areas were established be-

yond these permanent sampling areas to provide adequate controls , to supply

additional information , and to aid in determining disease spread in relation to

DPG. These latter areas were not sampled regularly, but rather only as infor--

mation was needed.

~~~u’ .•
_ 
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From the summer of 1954 to the end of 1960, a total of 14,247 verte-

brate wildlife specimens were collected from all sampling areas. An

attempt was made to obtain approximately 2,000 samples per year in order

to compare results. However, systematic trapping produced some variation

from this number , probably due to population variations and other changing

factors. Trapping in 1954 did not produce a complete annual sample since

the program started during the summer of that year. From 1955 to 1960

annual samples ranged from a minimum of 1 ,782 In 1957 to a maximum of 2,860

in 1958. Essentially, these extremes represent a relatively uniform sam-

pling technique, but indicate a variable population. The evidence of Q

fever in these wildlife specimens was grouped according to whether it was

found in mammalian tissue pools, ectoparasite pools, or individual serum

samples. The incidence of infection , in relation to host species and area,

is indica ted to provide information regarding the ecology of the organism.

Q fever positive tissues were found in wildlife in 1955, and in 1957

through 1960 (Table 4). The first tissues infec ted with Q fever rickettsiae

were taken from deer mice captured on Little Davis Mountain and Camelback

Mountain, located near the east and south border of the Proving Ground ,

respectively. It is of some interest to note that both locations are ad-

jacent to sheep range and bedding grounds , certainly not eliminating the

possibility of infection from this source. Both areas are only a short dis-

tance from the locus of the first seropositive jack rabbit collected one year

earlier just inside the Proving Ground fence, near the southeast border.

All samples tested were negative in 1956 In 1957 samples with positive

tissue were obtained from 3 areas. One of these samples was collected 40

miles west of DGP; one near the northeast border, and the other in the prox—

imity of the center of DPG. Of the three areas in which positive tissue
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samples were recorded , the f i r s t  two were obtained near or on domestic

animal range land. The other positive tissue was obtained from a jack - 
-

rabbit. Since 1957, positive tissues have been taken from animals in 13

of the 23 regular sample areas. It can be noted that the mountain popu-

lations to the west, north, and east, namely: Granite, Wildcat, and Wig H

Mountain, did not contain detectable Q fever rickettsiae.

Thirty-three species of wildlife were sampled. Of these, the study

of 14 species produced evidence of Q fever rickettsiae. Only 13 of the U
33 species collected were obtained in numbers of more than 100 individuals

during the entire 7-year period. Of these 13 more abundant species,

positive tissues were found in individuals of 10. This indicates rather

widespread distribution of Q fever among the more abundant wildlife popu-

lace. Species of mammals examined for Q fever rickettsiae are listed in

Table 5.

Complement fixing (CF) antibodies against Q fever rickettsiae (Table 6)

were first found in serum from a jack rabbit collected in 1954 on the

southeast border of DPG. The following year Q fever antibodies were found

in the same wildlife species collec ted from the same area. In 1956 none of

the sera collec ted exhibited Q fever CF antibodies. In 1957, however , three

new areas housed animals whose sera exhibited these antibodies. Two of

these areas were the same as those from which Q fever positive wildlife

tissues were recovered The other was the Old River Bed region near the south

border of DPG. In 1958, of 19 areas from which 10 or more animals were taken, H

17 produced wildlife that contained sera with CF titers. Complement fixation

titers were demonstrated in as many as 8 of 73 samples tested in some of

these areas. In 1959, 20 of the 23 areas sampled had positive sera. Of the

areas where a reasonable number of samples were taken (more than 10) Trout
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Creek , Fish Springs , and Wendover had the highest percentage of positive

sera. These were 23.8~ , 20.47. and l9.1~ , respectively . These three areas

have been used heavi ly for domestic grazing in excess of 75 years. In 1960,

21 of the 23 areas sampled exhibited Q fever CF antibodies in animal sera.

In 19 of these areas, 207. or more of the serum samples were positive. The

majority of these areas were in heavily grazed regions south of DPG, and to

the west along the east bench of the Deep Creek Mountains , and north to

Wendover -

W i l d l i f e  species showing CF ant ibodies  against C burnetii  are listed

in Table 7. All species that were obtained in numbers of 10 or more during

the 7-year period , except Microdipodops megacephalus , had CF antibodies

against Q fever rickettsiae.

Although experimental evidence presented in Section 1 of Results indi-

cates titers as low as 1:16 may not be definitive , they are still used in

the tables of this report for comparative purposes. Since the beginning of

the project, titers of 1:16 or greater were arbitrarily set as indicative of

Q fever infection. Therefore, in order to compare recent work with the orig-

inal work, the contract requires the recording of titers in a similar manner.

Seven hundred seventy-four poois, composed of 41,215 ectoparasites , were

studied from 1954 to 1957 for evidence of C. burnetii. Fleas , mites , and lice

were negative, but two poois of ticks of the species Dermacentor parumapertus

proved positive (Table 8). Data concerning Q fever organisms in ectoparasites

collect4)d since 1957 are shown in Table 9. In 1958 none of the pools contained

these rickettsiae , but in 1959 two pools of fleas and one pool of mites pro-

duced evidence of the rickettsiae. In 1960 all of the groups of ectoparasites

had some pools that were positive for Q fever organisms. 

,
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TABLE 
~~~

. Q FEVER IN ECTOPARASITES (1954 to 1957). Kinds and numbers of
ectopac-asites from native mammals tested for prevalence of Coxiella burnetti

during 1954 through 1957.

Pools
Number Pools containing

Ectoparasite tested tested ~~~. burnetii

Dermacentor parumapertus 19,717 398 2
Dermacentor nymphs 5,111 130 0
Nymphs and larval ticks 3,972 27 0
Larval ticks 5,467 65 0
Haemaphysalis leporis-palustris 10 2 0
Otobius lagophilus 287 18 0
ixodes kingi 5 2 0
Dermacentor andersoni 1 1 0
Fleas 2,709 67 0
Lice 2,491 43 0
Mites 1,445 21 0

Total 41 , 215 774 2

TABLE 9. Q FEVER IN ECTOPARASITES (1958 to 1960). Pools of f our group s
of ectoparasites that were tested for the presence of Q fever rickettsiae.
Shown as the number of positives over the number of pools tes ted. The total

number of ectoparasites is also listed.

Fleas Ticks Mites Lice
Year No. Pos/Pools No. Pos/Pools No. Pos/Pools No. Pos/Pools

1958 2332 0/66 2673 0/68 1062 0/14 2620 0/40

1959 3220 2/100 4496 0/127 2~ 2~ 1/52 1303 0/38

1960 3085 6/112 5699 9/184 1360 2/29 1665 1/38

Total 8637 9/278 12868 9/379 4544 3/95 5568 1/116 j
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DISCUSSION
— 

The first evidence of Q fever in local wildlife was obtained from sero-

positive jack rabbit serum collected near the southeast border of Dugway

Proving Ground on Government Creek, shortly after the systematic sampling

program was initiated in the fall of 1954. The following year another sero-

positive rabbit was collected from the same area. In addition , C. burnetii

isolations were made from tissues of deer mice collected from Camelback

Mountain to the west, and from Little Davis Mountain to the east of the site

of the first seropositive collections. Q fever organisms were also isolated

from a pool of rabbit ticks collected near the north end of Wig Mountain.

Ii-’. 1956 no evidence of Q fever was obtained from the 1,732 wildlife samples

collected and tested . During 1957 evidence of Q fever antibodies was also

found in two of these same areas , and in one additional area. In analyzing

these data, Stoenner et al , (1959) state that during March , April and May of

1957 , major epizootics apparently began, based on 30% positive titers in 75

serum samples collected during these months.

During 1958, 11 isolations were made from the tissues of 2,000 wildlife

specimens . Eighty-five serum samples from this annual sample had complement

fixing antibodies against C. burnetii. The following two years, al though the

total samples collected were around 400 less, both isolations from tissues

and ectoparasites and Q fever complement fixing antibody titers increased.

The means by which Q fever is spread among rodents is unknown, al though

there is some indication that ticks may act as vectors since this organism has

been isolated from them repeatedly. Ticks may also be natural reservoirs since

they retain rickettsiae after an infective meal throughout their norn~il life

span , However, in our labora tory , transmission s did not occur when infec ted

ticks fed on normal hosts. Other ectoparasites may be incidentally infected ,

but probably play no major role in the epizoology of Q fever. 

~~~-.—- --— 
-
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All the rodent hosts are highly susceptible to Q fever infection and

retain significant complement fixing antibodies against Phase II antigen

(egg-adapted ) throughout their normal lives . Rodents also retain rickettsiae

for some time after infection and may not be completely disregarded as sig-

nificant carriers of the organism. It has not been shown experimentally,

but there is a possibility that this organism, unlike tuiaremia, may be res-

ervoired in native wildlife as a latent infection , Carnivores are not as

susceptible as rodents and probably play a minot role in the epizoology of the

disease through feeding on the infected rodents, or possibly contracting. the

organisms from infected vectors or infected dust.

Since Q fever is fairly widespread according to areas, and since ticks

were not positively incriminated as efficient transmitters, while the roden ts

are highly susceptible to subcutaneous and aerosol infection , it is possible

that Q fever may be transmitted among rodent populations without arthropod

vectors. This may occur by animal to animal contact , infected dust, or even

possibly through ingestion of infective flesh.

Even less well known than the wildlife epizoology of Q fever is the dis-

ease relationship of the wildlife and livestock that have inhabited the same

areas in western Utah since 1875. Certainly one could expect a wildlife-

domestic anima l relationship, particularly during seasonal parturit ion on open

range lands inhabited by both.

There is no reason to believe that Q fever was not present among mamma-

lian populations of DPG prior to 1954. On the contrary, since Q fever has been

noted as a disease of domestic animals in the United States, the infection

would be expected among wildlife wherever sheep or other livestock are grazed

for any length of time. Whether or not there is a wildlife reservoir of C.

burnetii separate and apart f rom a livestock reservoir remains a moot question .

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ - 
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In light of these data there are at least three probable explanations

of the distribution of Q fever:

1) The first is that this disease was enzootic in this area and did

not reach increased proportions unt i l  1957. Supporting this premise that

Q fever is enzootic in the w i ld l i f e  of the United States is an epizoological

survey in Texas (Iron s et al , 1952) , in which CF antibodies for C. burnetii

were reported in wood rats, Neotoma micropus; and in California, where

Lechleitner (1959 ) reported serological t i ters in jack rabbits.  This or-

ganism has been isolated from ticks that are c ommonly found on native

animals throughout many areas of the United States. It is not surprising

that it has been found in the wildlife of the United States , since Q fever

has been reported in wi ld l i f e  throu8hou t many other areas of the world

(Stoker and Marmion , 1955b). In fact, Perez et al , (1952) suggest that wild

mice and rabbits are reservoirs of Q fever in Spain.

2) The second explanation is that the disease became artificially es-

tablished in the test area some time prior to 1954 and spread rather rapidly

in a susceptible w i l d l i f e  population. The latter premise , however is dis-

credited by Stoenne r et al , ( 1959) since the st — ains isolated i.om wildlife

differed from the experimental strains , and because the f i r s t  isolations

were in excess of 20 miles from f i e l d  test areas .

3) The third premise is that w i l d l i f e  infect ion resulted f rom infected

livestock occupying the same habitat or range land over a long period of

time. Supporting this premise is the locations of both the first positive

wildlife samples and the areas exhibiting the greatest degree of infection .

The former all occurred adjacent to sheep and cattle range or bedding areas,

—-- --~~~- -~~~~~-,‘ —-~~~---—- -- -- --- .---- -- .- ~~~~ ~~~~~ _ _ _ .
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just inside the fenced area of Dugway Proving Ground . The latter occurred

for the most part some 40 miles to the west , in areas that have been heav ily

grazed with livestock for decades.

• Since none of the premises can be completely validated in the light

of the present dats , further studies on the distribution and isolation of

this organism should be pursued beyond the present known range of infection.

Certainly isolation and characterization of strains outside this area would

be a most logical approach to properly evaluate the foregoing question and

would add appreciably to the meaning of the data. Studies on the disease

relationships between wildlife and livestock should also be undertaken.

Regardless of which premises may prove most val id , the fact remains

that Q fever is well established in the wildlife of this area. Since it is

widely distributed , introduction by experimentation will probably not

greatly alter the present epizoology. In fact, serological results indi-

cate there may be a degree of immunity in w i l d l i f e , suggesting the incidence

may soon subsid” , or is now subsiding.

_____________________________________________~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
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CONCLUSIONS

1. Coxiella burnetil exists in the wildlife of the northwest part of the

State of Utah.

2. The common native rodents were shown to be very susceptible to both

parenteral inoculation and aerosol exposure.

3. The methods outlined in the protocol for this organization are satis-

fac tory for determination of Q fever in wi ld l i fe , with the exception

that only comp lement f ixation titers of 1:32 or greater are reliable

evidence of infection .

4. Native ticks readily became infected with Q. burnetii when feeding on

infected hos ts , but transmission to healthy hosts was not demonstrated

in our laboratory.

5. The first evidence of Q fever in wi ld l i fe  and the highest infection rate

occurred in specimens obtained near livestock grazing areas.

6. In some of the sampl ing areas , the abundance of animals showing CF

antibodies may indicate that a degree of immunity may be developing in

wildlife.

7. Q fever studies in the environs of Dugway Proving Ground will not alter

the present epizoology of the disease.

-~- ---- -
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