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Prevafence of Sarcocystis in Elk (Cervus elaphus) in Oregon

Abstract
T h . | l \ ! c | c c o I s a , " l ) . 1 J l ; s S I l I l ' j n l . r c c r l D g n l g e l k 1 C . | , / \ . / r t p / r a . r l h r s e e n r e p o r l c

Cr ilbmia. I'lontana. $lsl,ingron drd t'lomnig. \losL ol thr:se reporrs irrolr. a rrtatirelv smrLtt sarnplc sizc anrl inrired rse.lass
o l e k . T o d e t e r n r h ' t h r ' p l ' l a e n c e o f s a r 0 . ] 1 l ; j s 1 1 l ' i n l r e e r a n g l l g r t L i | l ( ) n ] g o n . h e a r t a n d 1 u t u r g u r l t i " s u e s | r o I n 1 t ] 1 r L
$ere  e \ rmi re . l  h is r , , los i (a l l r .  The sanp les  n :  ( r ) l l . r i r cd  i rom. {ugu i t  l99 l  r , ,  I i cL ruaN 1992 on l i l l  ra rs ins  ase  f ron  5
dars  to  12  \ . ! rs .  S ! (u ,vs rs  i re re  p res .nr  i r  178 1970/o l  o f the  sanqr les-  in . l l i l i ns  1 .12  o I119 19501, )  l , . r r1  s rmples .  and 115 o1
l2 . l  193%)  t , t r , su .s .  T issues  f roh  960 i  o i th ( i  mu l$  in :5 : t )  aDd 100f i ,  o l  rhc  l imu les  lD=291 . , t r , ra in ( {  sar foc ls rs  (101 . l k  w i rh
$ l | l n ! ! I l e | ] . T h j s f r s t r y l r t o | . t h c p r e r o l e n c e o f S r z r r l r 1 : r r i s s p p '
ol rl oge-.. Although liLrl, is k noiLn con.ernilg the q,ath ogr nic irr oI Sa/.o.trrir ir irdr rlnsing elk ard o d vill unguLates. the

e | s c l h r ' l . i n \ o r t h A n r e r i i a . i | ! l j l a 1 . d P o l e d l i ! l i m p a r r o l p o 1 r r r | r t i r n d r n a I n i c s a n d s | r l u | r l
dcc l in ing  e lk  DoDr la t io r rs .

Introduction

Snrcocrrtis spp. are protoz{)an parasites l,".hich are
, l e te ,  t ed  ,  o rn rn , ' n l r  i r r  t he  rnu - ,  l - -  , , 1  I nu - t  - pc . i c -

of t ' i lc l  and domeslic hcrbivores. and rct lLr irc a
predator '-prev two-host l i le rtclc. ln the interrnedi-
ate hcrbivor-c host (prel).  asexual r-cproduction
(schizogonv) orrrurs. and in the del initrre carnrvorc
host (predator). sexual repfoduction lgametof(onv]
occrrrs. ( iovotes, cbgs. forcs. r{ccoons and $ol lcs
are lhe rrsLri i  pr ' fdators. and thev bccomc inierted
b1- ingesting Lissucs of an herbirororrs intcrmedi-
atc host containing maturc sarco.vsts. An hc'rbi-
rorc bccomes inlecled br ingcsti l t€t oocvsts or
-rporoc!sls shccl in the ieces of an infcctcd preda
t , , r .  r , . u l l i n i  i r r  t h e  d . r . l , ' l ' m ,  n t  u l  - r r ,  ̂ ,  \ - t -  i n
str iated musdcs of thc heart,  tongrre. csophagus.
' l i . r l , l r r r gn  r rnJ  - k " l " t . r l  r r r r r . ,  l , . - .  Sa r , , "  ' r r i .  - t , l ' .

htve betn rcported in lree-ranging clk (Cel?zr
clal l lzs) in \orth Amelica (Schtaltz and Nli tchel l
l9:15. Sqarna 1952. l 'ond ancl Speer 1979,
N'lahrt ancl Coll ell 1980. Spccr and DLrbev l9tl2.
Jol lev l9lJ2. Dubr:v er al.  1989). $iLh up to 1000/o
inl ircl ion rate:1mon[i the anirnals sampled. AI-
thou€ih the t)erccnlagc of elk inlictecl with Soroc,r:s-
lrs spp. las high in thesc carl icr reports, Lhe srnal l
sarnplc sizcs do not indicate thc ovcral prer:alence
oi ,5dr?.)r-"_1xti.r spp. in a specific population o{ ell
or- in a clei ined arca.

Prcscntlv, no infrrrmation is avai lable on the

n r ,  r r l ence  o f  r r . r t r r r r l  i n i .  t i on .  o t  . r n r r , ,  , s r i . . 1 ' 1 . .
in elk irr  Oregon. lo t lctermine the preri  cncc ot
Sorcoflrst/s spp. in thc statc, r,re histologicallv

cxalnined hearl and/or tongue t is-ques of cik har-
vesterl  bv hunters.

Materials and Methods

Betrvccn August l99I and Fcbmar-v 1992, heart
and/of lon€iue t issue samplcs irom l83 elk har-
vested bv huntcrs and 1 elk ioLrnd dcad l iom four
coun t i es ;n  Or r : gon  ( t l n i on .  n :161 .45o  30 '  N ,
I  l B o  W ;  H a r n e v .  n = l  l .  4 : l o  N .  l l 8 '  3 0 '  W :
T.akc. n = 10. 4iJ o N. I  20o 30' \ \ ' ;  Klarnath" n = 2.
,13'N. 121" 130' S') wcrc submitted ro rhe Col-
lcge of Veterinarl  Mccl icine Parasitologv T,abora
tor_v at W:r-shingtorr Stdtc Lrniversitt (Figurr I ). 

'Ihe

clk ranged in age frorn 5 davs to 12 ycars. r'ith
thr-' majo ty bet$eerr I ancl 3 years oI age. Thcrc
were 29 l i l :males. 5i[  males. and ] 0I t ' i th sex un-
recorded. Tissrrcs vere lired in 1070 bufier.ed lbr-
malin Lrpon an-ival to the labor-aLorr,. Approrimatel,v
1..5 crn2 ,.ecl ion of each t issue was cmbedded in
paraff in. sct l ioncd, stained $ i th hcmatoxvl in and
eo - i r r .  . r nJ  ,  r . r r n i ned  rn i ,  r n . , , , 1 , i ,  u l J r  . r t  , 10 r  l i r r  t h .
presence ol sarcocysts.

Results and Discussion

Sarcocvsts l  cre detectecl in thc t issues ( l ' igure 2)
oi 17l i  oi  thc I81 (9ioh) elk. Tissucs ol960/i  ctf
the males (n:5.1) and 1(X)0i oi thc females
{n = 29) conLained sarcocvsts. Sarcoarvsls $cl.c nor
rL:tcctcd in the tissues of sir clk: a 5 dav-olcl rnalc
l i u r r , l  d . . r , l  r h ,  r r t  ' , n l \  r .  r  r r -m , ,n th -u l ' l  ecU  r l r ea r r
onlv). a 1.5-tear nab (hcart and tongue). ancl 3
elk of unknol,".n age ancl scr (tongues onl;-).  Thc
1.5-vear male r,".as from l larncv Countv, and thc
olher f irc from Lnion counlv. Sarcocvsts l ,ere cle-
tecred irr I  42 of 149 (9506) hearts and 115 of L2'\' T  \ l  0 1  , , 1  , .  ' r  . r -  . 1 , .  ,  J  , .  .  ,  1 , ,  - -  |
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bB!rcl. l.urties \jrhh I rregor l"n \hich rlk iissues rere obhined. Percentage of elk infected $nh So{!c'i\ra spp.ln poftrnrh.,sis.

(9370) tongucs. Ofthe 119 elk for vihir:h l issues of
both healt and tongue $,ere submitted. 79 (88.80/o)

rrcrc posit i lc in both t issucs and only I  ( l  .19/o) was
Iound to be negative lbr sarcocvsts in both. Among
the 9 elk in r,rhich sarcocvsrs rvere lound in onlv
one of thc tissucs, 4 (4.590) wcrc ncgatir.c in hcart
and 5 (5.60/o) 1\,ere negative in tongue.

Thc intcnsitr,  o{ sarcoc,vsls prcscnt did not ap-
peaf Lo be appreciabl,v diflerent between heart :rnd
tongue tissues. \.arying from I to approximatcl,v 75
per cm2. Mean size of 75 hearl sarcocysts $,as
135.7 r 69.6 /rm (rangc. 34 t( '  821 x 14 Lo 2zl0
pm). and mean size of 75 tonguc salcocysts r{as
I i : i2.U ].  59.6 pm (range. 24 Io 874 \ L7 to I52
pm).

The high preva)enee of Snrocllis inlettion we
found in this stud,v of elk in Oregon $ rn accol-
dance with prcvious reports ol Sanror. lr l is in free-
ranging hcrbir.orcs in othcr arcas of Norlh Amcr-ica
(S:larna 1952, I 'ond and Speer 1979. Slahrt and
Collel l  - l9l l0. Dubev er al.  191t9). Keem (1974)

found ovcr 9090 of thc clk in Siyoming to be in-
fected bv I vear of age. During the periodof this
studv. our laboratory also receivetl heart and

tongue t issues frorn elk harvesled bv hunters in
\leagher County in central Montana (n=,1). ancl
Asotin County in southeastern WashingLon (n:7).

rn, l  nl l  |  |  sJml' lcs conlJin.d Sarru",vi. .

There are three named species of ^5a/?.).1:rtis
in elk. anrl two, Sor..r)'rt/r rcpiti and S. syhi|lerr
sx. havc bccn r-cportcd from North Amelica
(DLrbcv et ol. 1989). Snrcocl:vis rd,piti (Speer and
Dubev I9B2) has a thin (< 1 pm) salcocvst wall
rvi th vi l lar protrusions and has been classif ied as
a Type 2 cyst l all (Dubey et ol. 1989). l'he co,v-
<lte (.Conis latrans) (Dubey 1980) and the dog

lCunis fomil iar i^s) {Nlalgol in and Jol lev 1979) are
known delinitive hosts.,Sarcocl'stis rybillensis
(Dubey el al.  1983) has a thick (Lrp to l l  , t i , rn) and
hairy sarcoc,vst wall t'ith villar protrusions and has
been classificd as a Typc B c,vst $all (f)ubcv et dl.
1989). The dog is a del init ive host (Dubev et al.
l9B3). Bascd on clcctron m;croscopv. at least l \rc
spccics of Sarcoc_rrrr" including S. topiti. .'.crc

present in these elk liom Oregon. Delinitive iden-
t i f ioal ion of the se@nd species wa-s not deterrnined.

The significance of Sarcoq:rtis infections in liee-
ranging hcr-bivorcs has not bccn dctcrmincd.
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Fisure 2. I)hot(rln rosrlph of Sarcor*ris sp. in flk he.n ti$
sue.  Bar :  100prn.
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f ludkins and Kistner i19?7) proposccl that high
lawn monality and declining mule deer (Odocoileus
lremionres) populat ions in Oregon rr ight be ar-
tributed to Sarc{).)'rtis. They expcrimentall inocLr-
latecl ll mule deer falr ns r,ith large nurnbcrs ol
sp{)rocysts of Sarcor,i.sfi hemionilatrantis, and 9
fal,ns diecl bctveen posl-inoculation da,vs 27 and
63. ] 'ond and Spcer (1979) suggested that a de-
cl ine in lhe number ol drcr fat 'ns on the National
Ilison Range in N{ontana ma;- lre partially due to
^Sar coc_tr!ti.r infcctions. The 97 9/o Sarcocr'rt jl in fcc-
tion rate we lbund ir clk in Oregon. along t'ith
rcports of high prcvaience in free-ranginpl herbi-
vores elscrrhere, suggests invcsti€iations shoulcl be
condlrcted Lo detcrmine the pathogcnicitv of Lhis
parasi lc in free-ranging hcrbivores. and i ts ;mpact
upon their populat ions.

Acknowledgements

We thank Steve Boharski and Kirk Johnston for
their assistance in the laboratory. and Larry Conn.
Craig Foster and personnel from the Oregon
Dcpartment oi Fish and Sr d[1! for crrilccting and
providing the sJrccimens.

KR n.  N, l .  D.  19i4 -qotui  rsr) .ds ofstucospofnl ios is nr  S!o
m ins clk {C.nzs .an4.lcraiJl. 1l. S. Thesis. U n ir. ot X !
, ,mins.  Lafamie.  8 l  r , -

Ntlahrt, J. t--- rnrl D. D. Colyell. 19B0. Sd/.!.l5rir nr {il(l un-
gulat .s; ,  Albera.  J.  Wrld l .  D;s.  161571 5;6.

Ulrsol in,  J .  H. .  lnd W. R. Jo er .  1979. Errx.r inrental  hfe.-
tion o{dogs vith .loroortu fron \LatiLi..1. Wildl. llis.
15.259.262.

Ponl. D. 8., aDd C. A. Spc.r. 1979. Sdr.o,trri.r in free rangrg
herbnore-r , r ,  th.  \ut ionalBison R!, , t i ( i .  J .  Si ld l .  l l is .
l ; : 5 1  5 3 .

Savama. K. 1952. Jddxllra in tleer ard cll in Cali{ornia.
Cal i lorn i !  F ish and cam. 3i }99 104.

-qch$artz.  J.  l l - .  ani l  O.  E.  I i rchl l .  l9 , t5.The [ {oosdr l r  e lk
or th( i  Olvnpic Pennrsula.  Washinston.  J.  Wi ld l .  Van-
agc.  9:295 319.

( t , " " r . 4 . .  \ . .  J , ' l  I  P .  D ,  b . . .  t 4 8 2 .  \ / , . v . . . , ; .  / 4 / . , ' ;  - 1 .
Do!- Irom thc Nofh Anernrln wlfiri {aclr&' €ldl,tua).
( .ar .  J .  Zool .  60: i lUl I IBB.

I

- t

I

\

t9l t  Ltgerquist and Forcvt


