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Bjørn Gjerde forsvarte den 13. j u n i 1986 si avhandl ing 
«Studies o n the sarcocyst m o r p h o l o g y and life cycles 
of six species of Sarcocystis f r o m reindeer (Rangifer 
tarandus tarandus)» fo r den veterinærmedisinske 
d o k t o r g r a d e n ved N o r g e s veter inærhøgskole , O s l o . 

Bjørn Gjerde successful ly defended his thesis «Studies 
o n the sarcocyst m o r p h o l o g y and life cycles of six 
species of Sarcocystis f r o m reindeer {Rangifer tarandus 
tarandus)» for the degree of d o c t o r medicinae 
veterinariae ( D r . m e d . vet.) at the N o r w e g i a n C o l l e g e 
of V e t e r i n a r y M e d i c i n e , O s l o , o n J u n e 13, 1986. 

Samandrag 
M e d l e m m e r av genus Sarcocystis er eincella 

parasittar (protozoar) m e d ein to-verts l i v s s y k l u s , 
d . v . s . dei treng to u l i k e ver tsdyr , ka l la endevert og 
m e l l o m v e r t , for å k u n n a fullføra heile s in u t v i k l i n g s -
s y k l u s . I endevenen ( r o v d y r , menneske) u t v i k l a r 
parasitten seg i tarmveggen, o g dannar såkalla oocyster 
o g sporocyster , s o m vert sk i lde ut m e d avføringa. 
M e l l o m v e r t e n b l i r smit ta m e d Sarcocystis ved inntak 
av sporocyster g jennom for eller d r i k k e v a t n . I 
mel lomver ten u t v i k l a r Sarcocystis seg fyrst i karveg-
gene, n o k o s o m kan gje a lvor leg s j u k d o m , o g seinare 
i m u s k u l a t u r e n , der parasitten dannar såkalla 
sarkocyster inne i muskelce l lene . Sarkocystene er små, 
sekk l iknande s t rukturar s o m inneheld tusenvis av 
eincella organismar. K v a r Sarcocystis-zrt dannar 
sarkocyster med ein karakter is t isk m o r f o l o g i , s l ik at 
ul ike arter i ein m e l l o m v e r t kan skil jast frå kvarandre 
på grunnlag av s a r k o c y s t e m o r f o l o g i e n . E i n har lenge 
hevda at Sarcocystis-anene er sterkt spesi f ikke med 
o m s y n t i l m e l l o m v e r t , s l ik at ei gitt Sarcocystis-zn 
berre skul le k u n n a førekoma hos ei mel lomvertsar t . 
Endever ten vert smitta m e d Sarcocystis ved å eta kjøt 
s o m inneheld sarkocyster . 

A v h a n d l i n g a er ein studie over s a r k o c y s t e m o r f o l o 
gien og deler av l ivssyklusane t i l 6 u l i k e Sarcocystis-
arter s o m nyt tar n o r s k rein s o m m e l l o m v e r t . A r b e i d e t 
vart utført ved Paras i t to logisk avde l ing , Insti tutt for 
i n d r e m e d i s i n I, N o r g e s veter inærhøgskole . D å 
arbeidet tok t i l rekna ein m e d at det fannst berre ei 
Sarcocystis-zrt hos re in (5. grueneri), o g endeverten for 
denne var u k j e n d . S a r k o c y s t e m o r f o l o g i e n vart fyrst 
studert i h is to logiske snitt , m e n seinare gjekk ein over 
t i l ein betre metode , der mange ferske parasittcyster 
vart isolert ( fr ipreparert) frå m u s k u l a t u r e n hos re in o g 
undersøkt m e d l y s m i k r o s k o p . E i n fann då at cystene 
k u n n e inndelast i 7 u l i k e typar etter f o r m , s tor le ik og 
veggstruktur , o g ein rekna m e d at dei u l i k e 
cystetypane representerte u l i k e arter. E i n avgrensa 
b r u k e n av det gamle artsnamnet S. grueneri t i l ei av 
dei nydef inerte artene (med sarkocyster i h jer temu
skulaturen) , m e d a n dei 5 andre artene (med cyster i 
sk je let tmuskulaturen) fekk nye n a m n (S. hardangeri, 
S. r angi, S. rangiferi, S. tar andi, S. tåran div u lp es). T o 
av artene (5. hardangeri, S. rangiferi) hadde 
m a k r o s k o p i s k synlege cyster. H o s re in i N o r d - N o r e g 
førekom alle 6 Sarcocystis-zncnt, m e d a n 4 av artene 
vart påviste hos re in frå S ø r - N o r e g . Sarkocyster av alle 
dei 6 artene vart også undersøkt m e d transmis jons- o g 
s k a n n i n g e l e k t r o n m i k r o s k o p i fo r å få meir detaljert 
k u n n s k a p o m s t r u k t u r e n t i l cystene o g organismane 
i n n i dei , s l ik at dei u l ike artene lett v i l k u n n a 
identifiserast o g skil jast frå kvarandre seinare. V e d 
overføringsforsøk ( for ing av potensiel le endevertar 
m e d m u s k u l a t u r eller isolerte sarkocyster) fann ein at 
rev var endevert for artene S. grueneri, S. rangi o g S. 
tarandivulpes. V i d a r e viste ein at mårhund var 
endevert for S. grueneri, og for mins t ei art t i l ( truleg 
S. tarandivulpes). H u n d fungerte også s o m endevert 

•for somme Sarcocystis-zner frå re in , men då 
m u s k u l a t u r s o m inneheldt cyster av fleire arter vart gitt 
t i l forsøkshundane, k u n n e ein ikk je s ikker t avgjera k v a 
arter det dreia seg o m (truleg S. grueneri og S. 
tarandivulpes). 

Summary 
P r o t o z o a n parasites b e l o n g i n g to the genus 

Sarcocystis (the sarcosporidia) have an o b l i g a t o r y 
t w o - h o s t life cyc le , w h i c h includes a sequence of 
different life cyc le stages in b o t h a def in i t ive host (a 
predator) and an intermediate host (a prey animal) . 
T h e sarcospor idia develop in the intest inal w a l l of the 
def ini t ive host, p r o d u c i n g oocysts and sporocysts , 
w h i c h are shed w i t h the faeces. T h e intermediate host 
becomes infected t h r o u g h ingest ion of sporocysts v ia 
contaminated feed or water. In the intermediate host, 
the sarcospor idia first m u l t i p l y w i t h i n endothel ia l cells 
of small b l o o d vessels, w h i c h m a y cause severe disease, 
and thereafter they f o r m sarcocysts w i t h i n striated 
muscle cells. T h e sarcocysts are sac- l ike structures, 
w h i c h eventual ly conta in thousands of infective 
single-cel led organisms . T h e mature sarcocysts of a 
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given species of Sarcocystis have a characteristic 
m o r p h o l o g y (size, shape, surface structure) , w h i c h 
dist inguishes them f r o m the sarcocysts of other 
Sarcocystis species o c c u r r i n g in the same species of 
intermediate host . Sarcocystis species have generally 
been cons idered to have a rather strict intermediate 
host spec i f i c i ty . T h e def in i t ive host becomes infected 
w i t h sarcospor id ia t h r o u g h ingest ion of musculature 
c o n t a i n i n g sarcocysts. 

P r i o r to the invest igat ion reported in the present 
thesis, reindeer was considered to be the intermediate 
host of o n l y one species oi Sarcocystis, i .e . S. grueneri, 
w h i c h had been i n c o m p l e t e l y described and whose 
def ini t ive host was u n k n o w n . T h e thesis consists of 
14 separate papers p u b l i s h e d i n 4 different journals , 
and an I n t r o d u c t i o n and a G e n e r a l D i s c u s s i o n . T h e 
investigations reported i n the dif ferent papers 
i n c l u d e d : (1) an examinat ion of sarcocysts in 
h is to logica l sections; (2) a l ight m i c r o s c o p i c exami
nat ion of the m o r p h o l o g y of n u m e r o u s l ive sarcocysts 
isolated f r o m the musculature of reindeer (under a 
dissect ion m i c r o s c o p e ) ; (3) a t ransmiss ion electron 
m i c r o s c o p i c examinat ion of the dif ferent types 
(species) of sarcocysts ident i f ied b y l ig th m i c r o s c o p y ; 
(4) a scanning electron m i c r o s c o p i c examinat ion of the 
surface structure of isolated sarcosysts of the different 
species o c c u r r i n g i n re indeer ; (5) t ransmiss ion 
experiments , i n w h i c h infected musculature o r isolated 
sarcocysts of certain species were fed to prospect ive 
def ini t ive hosts (silver and blue foxes, dogs, raccoon 
dogs, cats). 

T h e investigations s h o w e d that domest ic reindeer 
i n n o r t h e r n N o r w a y m a y h a r b o u r 6 m o r p h o l o g i c a l l y 
dist inct types of sarcocyst , and thus m a y act as 
intermediate host for 6 species of Sarcocystis. W i l d 
reindeer i n southern N o r w a y were f o u n d to act as 
intermediate host for 4 of these species. T h e 
m o r p h o l o g y of the sarcocysts of each of the 6 species, 
as revealed b y l ight m i c r o s c o p y and t ransmiss ion and 
scanning electron m i c r o s c o p y , was descr ibed i n detai l , 
w h i c h s h o u l d a l l o w the different species to be 
u n e q u i v o c a l l y ident i f ied b y other investigators later. 
T h e o l d species name S. gruneri was assigned to one 
of the n e w l y differentiated species, h a v i n g cysts o n l y 
i n cardiac muscle , whereas the 5 other species, w i t h 
cysts c o n f i n e d to the skeletal musculature , each was 
given a n e w species name (S. hardangeri, S. rangi, S. 
rangiferi, S. tarandi, S. tarandivulpes). .The sarcocysts 
of S. rangiferi and S. hardangeri were macroscopic i n 
size, whereas the cysts of the other species i n general 
were d i f f i cu l t to detect w i t h the unaided eye. T h e 
sarcocysts of some of the species were m o r p h o l o g i 
cal ly s imi lar to sarcocysts of p r e s u m a b l y other 
Sarcocystis species descr ibed f r o m other species of 
intermediate host, m a i n l y f r o m other cervids. These 
f indings m i g h t suggest that some of the Sarcocystis 
species descr ibed f r o m reindeer are not s tr ic t ly specific 
to this host, but m a y infect related species of hosts. 

T h e t ransmiss ion experiments s h o w e d that foxes 
{Vulpes vulpes and Alopex lagopus) were suitable 
def ini t ive hosts fo r the species S. grueneri, S. 
tarandivulpes and S. rangi. It is h i g h l y probable that 
other canines also act as def ini t ive hosts fo r these 3 
species. O n e exper iment s h o w e d that raccoon dogs 
(Nyctereutes procyonoides) acted as def in i t ive host for 
S. grueneri and f o r at least one other species. D o g s 
were also f o u n d to serve as def in i t ive hosts for 
Sarcocystis spp. of reindeer, but it c o u l d not be 
conc lus ive ly de termined w h i c h species (presumably S. 
grueneri and S. tarandivulpes), deve loped in this host 
as musculature c o n t a i n i n g cyst of m o r e than one 
species was used to infect the exper imenta l dogs. 

Bjørn Gjerde, Division of Parasitology, Department of 
Internal Medicine I, the Norwegian College of 
Veterinary Medicine, P.O. Box 8146 Dep., 
N-033 Oslo 1, Norway 

* * * 

Arne Skorping forsvarte avhandl ingen « T h e p o p u l a 
t i o n d y n a m i c s of Elaphostrongylus rangiferi in the 
intermediate host - an exper imenta l s tudy» («Popula
s j o n s d y n a m i k k hos Elaphostrongylus rangiferi i 
m e l l o m v e r t e n - en eksper imente l l undersøkelse») for 
den f i losof iske d o k t o r g r a d ( D r . phi los ) ved U n i v e r 
sitetet i T r o m s ø 12. september 1986. A r n e S k o r p i n g 
er født i 1948 i Bergen , o g tok sin utdannelse dels ved 
Univers i te te t i Bergen o g dels ved Univers i te te t i O s l o . 
H a n har siden 1981 vært ansatt s o m amanuensis ved 
Univers i te te t i T r o m s ø . 

Arne Skorping successful ly defended the thesis «The 
p o p u l a t i o n d y n a m i c s o f Elaphostrongylus rangiferi i n 
the intermediate host - an exper imental study» for the 
D r . p h i l o s degree at the U n i v e r s i t y of T r o m s ø , 
N o r w a y , September 12 1986. A r n e S k o r p i n g was b o r n 
i n 1948 i n Bergen , and was educated at the U n i v e r s i t i e s 
of Bergen and O s l o . H e has since 1981 been e m p l o y e d 
as a lecturer at the U n i v e r s i t y of T r o m s ø . 
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