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Lynx (Felis lynx) carcasses were collected during the 1989 to 1990 through 1992 to 1993 trapping seasons in Alaska (USA). Seven areas were represented. Tongue samples were removed from 1,065 carcasses. Specimens were examined for the presence of Trichinella nativa larvae by means of enzymatic digestion. Overall prevalence was 21%. Both prevalence and number of larvae per gram of host tissue were directly related to age of the host. Age-specific prevalence ranged from 4% for kittens up to 59% for lynx 5 yr of age and older. For infected lynx, intensity ranged from 0.27 larvae per gram of host tissue for kittens up to 2.35 larvae per gram for lynx 3 yr of age and older. Location-specific prevalence ranged from 19% to 27%. Year-specific prevalence ranged from 13% to 26%. Prevalence in both males and females was 21%. Key words: Alaska, lynx, Felis lynx, trichinellosis, Trichinella nativa. ABSTRACT:



(number of T. nativa larvae per gram of host tissue) was determined. Trichinella nativa is a common parasite of free-ranging carnivores and omnivores, including lynx (Felis lynx) (Zimmerman, MATERIALS AND METHODS 1971). Transmission occurs by ingestion of Seven areas of Alaska were represented: Ceninfected meat. tral Arctic (1500 to 156°W; 67° to 68~0'N), EastPrevalence of trichinellosis in lynx ern Arctic (144° to 146°W; 66~0' to 67~0'N), ranged from 29% to 50% in Europe and Central Interior (145° to 149°W; 64° to 66°N), Eastern Interior (141° to 143°W; 63° to 65°N), the former Soviet Union (Churina et aI., Eastern Border (141° to 143°W; 62° to 63°N), 1979; Horning, 1983; Brglez, 1989; A. Oks- Southeast Mainland (143° to 145°W; 61° to anen, pers. comm.). Prevalence in three 62~0'N), and Southcentral (145° to 146°W; 62° Widely separated areas of Canada was 3% to 63°N) (Fig. 1). Carcasses were obtained from trappers. Lynx (Smith and Snowdon, 1988). Prevalence in trapping seasons in Alaska normally begin in lynx from Alaska during the 1950's was November or December and end in January or 23% (Rausch et aI., 1956). Most previous February of the following year. Therefore, colstudies have been based on small sample lection periods are reported as 2 yr periods. For sizes. A survey in Finland (A. Oksanen, example, the current study began with the 1989 to 1990 season and ended with the 1992 to 1993 pers. comm.) was an exception. season. Sex was determined by examination of Humans in many areas of Alaska (USA) internal sex organs. Age was determined by commonly eat lynx meat (Charnley, 1984). counting cementum annuli of a canine tooth A case of human trichinellosis in Europe (Crowe, 1972). Most animals were represented has been attributed to consumption of in- by entire carcasses. However, only heads were fected lynx meat (Horning, 1983). There- available for 107 animals collected during the 1989 to 1990 and 1990 to 1991 seasons from the fore, a survey of T. nativa in lynx from Eastern Arctic study area. Alaska was initiated in order to provide Trichinella nativa larvae encyst in muscle current data regarding the potential for tissue. Common diagnostic specimens include tongue, masseter, and diaphragm. In a prelimhuman exposure from eating lynx meat. Our objective was to determine the re- inary study, we found that tongue and masseter provided nearly identical results and were lationship of T. nativa prevalence to geo- equally suitable. For this study, tongue was segraphic location, age, sex, and year of col- lected due to amount of tissue available and ease lection. In addition, intensity of infection of collection. INTRODUCTION
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Frozen tongues were shipped to the Animal Diseases Research Institute in Lethbridge, Alberta, Canada for analysis. Ten-gram portions of each tongue were chopped into small pieces and subjected to enzymatic digestion (Schad et aI., 1984). Resulting digested material was cleaned and examined microscopically for the presence of T. nativa larvae. Specimens and animals which harbored T. nativa larvae will be referred to as positive. Specimens and animals with no T. nativa larvae will be referred to as negative. For ease of evaluation, results were grouped by year of collection. Selected isolates were identified to the species level based on species-specific regions within the excised expansion segment of the large subunit ribosomal DNA. The DNA was amplified by specific polymerase chain reaction primers. Products were identified by agarose gel electrophoresis (Zarlenga and Dame, 1992). Data were analyzed by a logit generalized linear model (Agresti, 1990) to test for relationship of both prevalence and intensity to the following independent variables: age, sex, geographic location, and year of collection. All four independent variables were categorical. All main and pairwise interaction effects were considered in the model. Effects which were not significant (a > 0.05) were removed until the most parsimonious model was obtained. The final model contains only those effects, and possible interactions, which are significant with a log-likelihood ratio statistic at a ~ 0.05. RESULTS



Samples were collected from 1,065 lynx. Prevalence was not significantly affected by interactions of independent variables. Prevalence was 21% in both males (110 positive of 512 tested) and females (89 positive of 428 tested). Age was the only independent variable which was significantly (P < 0.0001) related to prevalence (Table 1). The number of T. nativa larvae per gram of lynx tissue (LPG) was weakly related (P = 0.072) to age of lynx (Table 1). Only positive animals were included in this analysis. There were no statistically significant differences in prevalence between study areas (Table 2). Year-specific prevalence of trichinellosis in lynx was as follows: 17 (13%) positive of 129 tested for the 1989 to 1990 season, 41 (20%) positive of 210 tested for the 1990 to 1991 season, 84 (20%) positive of 419



FIGURE 1.
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Location of areas where lynx (Felis



lynx) samples were collected for Trichinella nativa survey.



tested for the 1991 to 1992 season, and 75 (26%) positive of 285 tested for the 1992 to 1993 season. There were no significant differences in year-specific prevalences. DISCUSSION



Prevalence was essentially identical in male and female segments of the populations. Transmission of T. nativa occurs by means of ingesting infected meat. Therefore, we inferred that these two cohorts had similar feeding habits. Based on the logit model, age was significantly correlated to prevalence (Table 1). Presumably, opportunities for exposure to T. nativa are available throughout the life of a lynx. Apparently, exposure is cumulative with each additional year of life. The LPG increased in each age cohort (Table 1). Trichinella nativa larvae do not reproduce in situ. Thus, LPG can increase only if additional larvae are ingested. Based on these data, it appears that lynx are subjected to repeated exposure throughout their lives. Transmission of trichinellosis from lynx to other potential hosts may be at least partially dependent on these repeated exposures. Viability of T. nativa larvae in situ declines as time passes (Marquardt and Demaree, 1985). In the absence of repeated exposure, infectivity of lynx meat might decline to a negligible level.
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Age-specific prevalence and intensity of Trichinella spiralis infection in lynx (Felis lynx) from Alaska, 1988 to 1993.



TABLE 1.



Prevalence Number with



Tnchinella nativa Age



Kitten1



2 3 4 ~5



larvae



4



58 91 19 7 17



Number sampled



Percent positive



90 341 338



17



74



17 29



4 27 26 41 59



TABLE 2. Location-specific prevalence of Trichinella nativa infection of lynx (Felis lynx) from Alaska, 1988 to 1993.



Prevalence



Mean intensity of samples with Tn-



Number of samples with Tn-



chinella nativa



chinella nativa



larvae



0.27 h 1.84 2.11 2.34~·



Location



Central Arctic Southcentral Eastern Interior Eastern Border Southeast Mainland Central Interior Eastern Arctic



larvae



28 38 23 37 14 63



25



Number sampled



Percent positive



103 157 105 171 68 328 133



27 24 22 22 21 19 19



• Age determined by counting cementum annuli of tooth. b Number of Tnchinella nativa larvae per gram of lynx tissue. (' Mean value for all lynx ~3 yr.



hares (Lepus americanus) experience a Although there were no statistically sig- predictable 10-yr cycle of abundance nificant differences in prevalences be- (Brand et aI., 1976). This similarity in poptween study areas, prevalence was highest ulation dynamics is due to the strong dein lynx from the Central Arctic study area pendence of lynx upon hares as a food (Table 2). The mean age of lynx collected source (Keith, 1963). In years of hare abunin the Central Arctic region was noticeably dance, lynx subsist primarily on a diet of higher compared with other areas. For ex- hares (Brand and Keith, 1979). Hares are ample, the mean (±SE) age of lynx col- primarily herbivorous. Therefore, trichilected during the 1990 to 1991 season in nellosis is rare in hares (Rausch et al., 1956). the Central Arctic study area was 5.8 yr Thus, exposure of lynx to T. nativa would ± 1.2 yr (n = 10). By contrast, the mean theoretically be low in years of hare abun(±SE) age of animals collected from the dance. Eastern Border study area during the 1990 Conversely, in years when hares are to 1991 season was 1.6 yr ± 0.2 yr (n = scarce lynx presumably use other animals 38). As stated earlier, age was the factor as food sources. Alternate prey species most highly correlated to prevalence (Ta- might include red fox (Vulpes vulpes) , ble 1). -rherefore, it was not surprising that marten (Martes americana) or even other prevalence was highest in the region where lynx. Prevalence of trichinellosis is higher mean age also was highest. in these omnivorous and carnivorous speChronology of initial exposure to T. na- cies (Rausch et aI., 1956). Thus, there is a tiva cannot be determined by means of greater opportunity for transmission of trienzymatic digestion. Therefore, there was chinellosis to lynx. no way of knowing the precise year when Hare and lynx populations peaked in the adult lynx represented in this study 1990 to 1991 in many areas of Alaska (Abwere initially exposed. Year-of-exposure bott, 1993). Both were declining in the last was obvious for kittens. Therefore, year- 2 yr of this study. Based on the data prespecific prevalence for the kitten cohort sented earlier, there was evidence for a could be readily calculated. Unfortunate- minor increase in prevalence of trichinelly, the number of kittens included in each losis in lynx during this time frame. Howyearly collection was inadequate to allow ever, there were no statistically significant a meaningful statistical evaluation. differences in year-specific prevalences. Populations of both lynx and snowshoe The current survey did not cover an ad-
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equate time period to clearly elucidate a chronologie pattern, if any exists. Yearspecific patterns of prevalence may have been evident if the survey covered 15 to 20 yr. In addition, there was no apparent yearspecific pattern of prevalence for any of the individual study areas. Lynx and hare population cycles are grossly synchronous throughout Alaska (Stephenson and Karczmarczyk, 1989). However, there may be minor differences where lynx population density in one area peaks 1 to 2 yr prior to the population in another region (Stephenson and Karczmarczyk, 1989). Therefore, combining test results from all study areas may effectively mask differences in year-specific prevalence which might occur at individual areas. Using the logit model, we can detect complex interactions of multiple causative factors, including location, age, and year of collection. No such relationships were evident. Management implications



Trichinellosis poses no apparent threat to the long-term viability of lynx or other wildlife populations. However, there is potential for transmission of T. nativa from lynx to humans (Horning, 1983). Therefore, results of this study and cooking recommendations for lynx meat will be shared with trappers and other consumers. ACKNOWLEDGMENTS
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