
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. 
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* * * 
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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H j c r n e m a r k c n {Elaphostrongylus rangiferi) er en 
r u n d m a r k s o m f o r e k o m m e r i sentralnervesystem og 
m u s k u l a t u r hos re in . V e d høye infeks joner f remkal ler 
m a r k e n tydel ige s y m p t o m e r på s y k d o m , først og 
fremst lammelser i b a k k r o p p e n . E t stort antall av 
denne parasitten kan føre t i l at reinen dør. H o s 
re inkalver har denne m a r k e n enkelte år ført t i l særlig 
høy dødelighet. 

H j e r n e m a r k e n produserer store mengder larver s o m 
k o m m e r ut på beitet via reinens avføring. S o m mange 
andre parasitter må disse larvene først g jennomgå en 
u t v i k l i n g i snegl før de k a n infisere re in . R e i n b l i r 
smittet ved at den får i seg snegl m e d h jernemark- larver 
på beite. 

I første del av d o k t o r a v h a n d l i n g e n er det kartlagt 
h v i l k e sneglearter s o m k a n være smittefarl ige for re in , 
o g h v o r d a n in feks jon o g u t v i k l i n g av m a r k e n er 
påvirket av mil jøforhold. D e t er påvist at både 
infeks jon o g u t v i k l i n g av m a r k e n er sterkt tempera-
tur -avhengig , og dette er sannsynl igvis den viktigste 
f o r k l a r i n g e n på at f o r e k o m s t e n av hjernemark i rein 
ser ut t i l å øke etter spesielt varme somre. Både 
land- levende o g vann- levende snegl k a n fungere s o m 
mel lomver ter , o g det ble funnet at h jernemark- larvene 
k a n infisere snegl i flere måneder etter de er k o m m e t 
ut m e d reinfeces. 

K a n d i d a t e n har også undersøkt o m det finnes 
mekanismer s o m k a n m o t v i r k e at parasi t t -mengden 
svinger passivt m e d endringer i mil jøfaktorer . Sl ike 
mekanismer v i l v i r k e stabiliserende på en infeks jon , 
o g er av stor interesse for å få en generell forståelse av 
epidemier . H o s h jernemark viser det seg at høye 
infeks joner v i r k e r s o m en bremse på p r o d u k s j o n e n av 
infekt ive h jernemark- larver i snegl - dels ved at 
u t v i k l i n g e n går seinere, o g dels ved at flere infiserte 
snegl dør før reinen b l i r smittet. I siste del av 
avhandl ingen er også sneglens i m m u n r e a k s j o n e r mot 
h jernemark studert. D i s s e undersøkelsene tyder på at 
sneglen har et lite effektivt i m m u n - s y s t e m , o g at 
parasitten er i stand t i l å bryte ned sneglens 
i m m u n - c e l l e r (fagocytter) . 

Elaphostrongylus rangiferi is a nematode infect ing 
the C N S and musculature of reindeer. T h i s w o r m can 
cause serious disease, and the m a i n s y m p t o m is 
poster ior paralysis . A h i g h n u m b e r of this parasite can 
cause the death of reindeer. In some years this w o r m 
has lead to h i g h m o r t a l i t y , especially amongst reindeer 
calves. E. rangiferi must , l ike m a n y other parasites, 
go t h r o u g h a deve lopment w i t h i n a gastropod before 
it can infect reindeer. Re indeer become infected b y 
ingest ing snails w i t h the f o o d o n pasture. 

In the first part of the thesis the suscept ibi l i ty of 
different gastropods to E. rangiferi has been s tudied. 
T h e w o r m c o u l d develop i n b o t h terrestrial and 
aquatic snails, and the f ree l iv ing larvae c o u l d infect 
snails fo r several m o n t h s after be ing isolated f r o m 

feces. O n e i m p o r t a n t ascpect of the thesis were h o w 
the in fec t ion and the development of the w o r m were 
affected b y e n v i r o n m e n t a l c o n d i t i o n s . It was f o u n d 
that b o t h in fec t ion rate and deve lopmenta l rate were 
s t rongly affected b y temperature, and this m a y explain 
the increase of the prevalence of the w o r m after w a r m 
summers . 

T h e candidate has also examined mechanisms that 
m a y prevent the n u m b e r of parasites to f luctuate 
passively w i t h the e n v i r o n m e n t a l c o n d i t i o n s . Such 
mechanisms w i l l act to stabil ize an infec t ion and are 
of general interest to understand epidemics . H i g h 
infect ions of E. rangiferi appear to s l o w d o w n the rate 
of p r o d u c t i o n of infective larvae in gastropods. T h e 
death rate of infected snails is also pos i t ive ly related 
to the n u m b e r of larvae present. In the last part of the 
thesis the ce l lular i m m u n e reactions of the gastropod 
host have been s tudied . These studies indicate that the 
i m m u n e - s y s t e m of the gastropod is ineff ic ient , and 
that the parasite is able to brake d o w n the phagocytes 
of the snail host . 

* * * 

K n u t H . R ø e d forsvarte sin a v h a n d l i n g «Studies o n 
the genetic s tructure of popula t ions of reindeer and 
car ibou (Rangifer tarandus L . )» for d o k t o r g r a d e n i 
l a n d b r u k s v i t e n s k a p ved N o r g e s Landbrukshøgskole 
den 9. o k t o b e r 1986. 

K n u t H . R ø e d successfully defended his thesis 
«Studies o n the genetic structure of popula t ions of 
reindeer and c a r i b o u (Rangifer tarandus L . )» for the 
D r . a g r i c degree at the N o r w e g i a n U n i v e r s i t y of 
A g r i c u l t u r e o n 9. O c t o b e r 1986. 

A r b e i d e t er utført ved Z o o l o g i s k inst i tutt , N o r g e s 
Landbrukshøgskole . S o m redskap for å studere 
genetiske s t rukturer hos re in , o g å avdekke v ik t ige 
faktorer s o m ligger t i l g runn for disse, ble det analysert 
variasjoner i gen-systemer s o m k o d e r for forskjel l ige 
prote iner hos u l i k e bestander av re in o g car ibou i både 
N o r d - A m e r i k a o g N o r d - E u r o p a . Betydel ige gene
tiske forskjel ler ble funnet , i k k e bare m e l l o m u l i k e 

Rangifer, 7 (1), 1987 43 


