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ABSTRACT 

Ea r l i e r  i nvest i ga t i on s  i nto the b i o l og y  o f  SaPcocys tis a r e  

b r i ef l y  rev i ewed ; i n f orma t i on repo rted s i nce 1 972 i s  rev i ewed i n  

d eta i I .  

The re l at i ve e f f i c i ency of haemagg l u t i na t i on C HAT , macro a n d 

m i cro systems ) ,  comp l ement  f i xa t i on CCF T ,  mac ro a n d  m i c ro systems ) 

a n d  t he �nd i rect f l uorescent a n t i body test C I F AT )  w a s  stud i ed u s i ng 

ma croc y s t s  CS. gigantia ) f rom sheep oesophag i a s  a n t i gen . I n  the 

I I 

H AT ,  mac ro s y stem t i tres were a l wa y s  h i gher tha n  mic ro s y stem t i tre s .  

H y pe r i mmu n i sed ra bb i ts had h i g her t i tres tha n  hy pe r i mmu n i sed s heep.  

F i f teen of  24 natura l l y  i n f ected sheep had nega t i ve t i tres . The mac ro 

C FT g a v e  com pa ra b l e res u l ts :  the m i cro C FT was  a f f ec ted by pers i s tent 

a n t i comp!ementa ry facto r s  i n  s heep serum.  The I FAT wa s both sens i t i ve 

a n d  repeata b l e . I n  a l  I test sys tems , SaPcocys tis a n t i bod y t i tres were 

m i n i ma l i-n i n f ec ted a d u l t  s heep a nd i n  pa s t u re- ra i sed l ambs . T he 

va l ue of  se ro l ogy  i n  s u rveys  o f  preva l e nce a nd i n  d i ag nos i s  o f  s arcocy

stos i s  i s  d i scu ssed . 

Two types of  mac rocy st were f o u n d  i n  s ke l eta l m u s c l e  o f  s heep a t  

s l a ug hter:  ' f a t '  cy sts resemb l ed oesophag ea l cysts CS . gigantia ) 

g ross l y  a n d  i n  u l tra st r u c t u re o f  the wa l I ;  ' t h i n '  cysts  (S. medusifor

mis n .  sp. ) we re narrowe r  a n d  u l t ra s t r uctura l l y d i s t i nct . The 

r e l a t i ve preva l ences o f  t he three s heep macroc y s ts were i ndependent.  

Fat  a nd thin ma croc ysts  were  tra n sm i tted to ca ts a nd s i m i l ar l y 

s i zed sporocysts  prod uced . S .  gigantia s po rocy sts f a i l ed to i n f ec t  

l am b s ;  rea son s  f o r  th i s a re d i sc u s sed . 

S ur v i v a l o f  S.  gigan tia mac roc y s t s  wa s s t u d i ed u s i ng a n  oxyge n  

e l ectro d e  a nd b y  c a t  f eed i ng .  Macroc y s ts were v i ab l e  a f ter 1 0  

m i n u tes a t  5 2 . 5
°

C b u t  not a f ter 20 m i n u tes a t  5 5
°

C o r  1 0  m i n u te s  a t  



Macrocysts  s u rv i ved 60 days  at  - 1 4°C ,  cysts s tored a t  1 0°C 

f o r  1 3  d ays  a nd 4
°C for  30 days  meta bo l i sed v i gorou s l y . S h eep mea t 

s hou l d  be exposed to 60°C for  a t  l ea st 20 m i n u tes  to render  i t  non -

i n f ec t i v e f o r  cats . 

U s i ng musc l e  d i gest i on a nd h i sto l ogy , SaPcocystis s p p . were 

i i i 

f o u n d  i n  < %; n umber exam i ned ); f era l goa t s  ( 28 ; 60 ) , red d eer  ( 30;50 ) ,  

w i  I d  p i g ( 1 0;50 ) , no rway  ra t ( 84; 50 ) , mouse  ( 8 ; 50 )  a n d  ra b b i t  ( 1 6; 50 ) ;  

none  i n  62  opos s ums a nd 8 wa l l a bies . A goa t spec i es wa s tra n sm i tted 

to dog s ( sporocy sts 1 3 . 6± 0 . 69x9 . 25±0 . 55 ) , a r a bb i t  s pec i es to ca ts 

( s porocysts  1 2 . 5±0 . 3 1 x9 . 29±0 . 4 5 )  a n d  one i n  rats to cats  ( sporocysts  

1 0 . 59± 0 . 52x7 . 87±0 . 4 1 ) .  A p p rop r i a te sporocysts  f a i l ed to i n f ect  l a bor-

a tory rat s  o r  ra b b i ts .  

A su r vey showed t hat  f era l cats i n ha b i t  a nd breed i n  a va r i ety o f  

terra i ns i n  most parts  o f  New  Zea l a nd . The commonest foo d s  ea ten were 

r a b b i t  ( 22% tota l repo rts ) ,  opossum ( 1 8% ) ,  sheep ( 1 6 . 6% ) and  b i rds 

( 1 4 .  5% ) .  

The  d eve l opment a n d  pat hog enes i s  of a dog -der i ved  s pec i es was 

s t u d i ed i n  goats .  
6 

Doses of  5 x 10 sporocysts  cau sed dea t h  a t  1 8  a nd 

1 9  days  a f te r  i n f ect i on ;  nec ropsy  revea l ed extens i v e petec h i a l  haem-

o r rhag es . Sch i zonts  occ u p i ed endothe l i a l  e e l I s , espec i a l l y  i n  rena l 

g l omeru l i .  
5 

6 x 1 0  sporocysts  cau sed death  a t  24 and  34 days; l esser  

doses ca u sed pyrex i a ,  a naem i a ,  a norex i a  a n d  s t u nt i ng .  S a rcocysts were 

f o u nd i n  m u sc l e  f i b res at 34 days , a p pea red matu re at 80 d a y s  a n d  were  

i n f ec t i ve for  dogs  a t  1 29 da y s .  Cha nges i n  l eve l s  of Hb , PCV ,  TP , SGOT 

a nd SaPcocys tis a nt i bod i es were s how n . Fou r  s heep g i ven  s po rocy sts 

were not i n f ected . 

The  potent i a l i mporta nce  of sa rcocys tos i s  i n  an i ma l  p rod uc t i on a n d  

t h e  n eed for  f u rther research i s  d i sc ussed . 



i v  

PRE FACE 

S a r co s por i d i a have  been repo r ted i n  the  m u sc l es o f  a w i de va r i ety 

of  hosts,  espec i a l l y  f a rm a n i ma l s , for more tha n a c e n t u r y . 

I n  New Zea l a nd , s l a ug htered ad u l t s heep a r e  freq u en t l y seen to b e  

i n f ected w i th sa rcocysts  a n d  ca rcas es hav e  to b e  d eta i ned  f o r  t r i mm i ng 

o r  occas i ona l l y cond emned . T h e  p resence of Sarcocys tis mac rocysts i n  

m u t to n  a d d s  severa l m i  11 i on d o l l a r s  a y ea r  to the  opera t i ng costs o f  

t h e  mea t i nd u s try. 

l t  ha s been s hown ex p e r i menta l l y  that Sarcocystis i n f ec t i on s  i n  

r um ina nts  ca n c a u se m i  Id to severe i I l ness,  ev en d ea t h , a n d  a bo r t i on s  

of  p r eg na n t  a n i ma l s . T h e  i mporta nce of  na t u ra l l y  acqui red i n f ect i on t o  

f a rm a n i ma l  product i o n  i n  th i s  country i s  u nknow n.  

The  s t u d i es desc r i bed i n  t h i s  thes i s  were contempora ry w i th the 

ra p i d  expa n s i on i n  know l ed g e  qf Sarcocystis s p ec i es a -fter  1 97 2  and  the  

a i m of  the  research wa s to p ro v i d e ba s i c  i nf orma t i on o n  these  p a ra s i tes 

i n  New Zea l a n d . 
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XV i i 

TERM I NOLOGY 

The ta l ! ow i ng term s  a r e  u sed i n  the tex t :  

b ra d y zo i te ,  n .  

cy st , n .  

d e f in i t i ve host , 
( w i th res p ect to 
Sarcocys tis sp p . ) 

e ndodyog e n y , n .  

e n d opo l ge n y , n .  

g amogony , n .  

gamont , n .  

in termed i a te host 
( w i th respec t  to 
Sarcocys tis sp p . ) 

mac roc y s t , n .  
( he nce ma crocyst i c ,  
a . ) 

mac rog amate , n .  

metrocyte , n .  

m i c rocys t , n .  
( hence  m i c rocyst i c ,  
a. ) 

m ic rogamete , n .  

Non - p ro !  i terat i ve c e l l found  i n  ma t u re sa rcocysts . 
Res i sts  peps i n : HC I  d i gest i on .  < sy n : c ystozoit e ,  
meron t ,  spore ) . 

Abbr .  sa rcocyst ( ma c ro- , m i c ro ) . 

The host i n  wh i c h g amog ony occ u r s ,  a ca r n i voro u s  
mamma l ,  b i r d  o r  rep t i l e . 

The f o rm a t i on of  two d a u g hter ee l I s  w ith i n a 
mothe r  ee l I .  See F i gu re 2 . 6  

The synchronous forma t i on of many  d a ug hter ee l I s  
w i th i n a mother  eel I .  See Fig u re 2 . 6 . 

Deve l opment  of g amo n t s  to mac ro- a nd m i c ro
gametes a nd t u s  i on to f o rm a z ygote . ( syn : 
gametogony , sex u a l rep rod uct i on ) . 

Tra ns i en t  s tage  f o u n d  i n  i ntest i na l  ee l I s  o f  
d e f i n i t i ve hos t ,  g i v es r i se t o  mac ro- o r  
m i c rogametes .  

The hos t  i n  wh i ch sc h i zogony occ u rs a n d  sa r coc y s t s  
d eve l op .  

Ma ture  s arcocyst w i th a d i ameter g rea ter t ha n  
tha t  o f  a m u sc l e  f i b r e ;  ma y be v i s i b l e  w i tho u t  
mag n i f i ca t i on .  

'Fema l e' g amete,  non -mot i l e ,  i ntrace l l u l a r .  
Fou n d  on l y  i n  d ef i n i t i ve host .  

Pro l i t e ra t i ve ee l I f o u n d  i n  m a t u re a nd i mma t u re 
sa rcocysts , g i ves  r i se to bra d y zoites , not 
res i sta nt to pep s i n : HC I . 

Mat u re s a rcocy st with d i ameter l ess  tha n or  
eq ua l to t ha t  of  a m u sc l e  f i br e . 

' Ma l e' g amete, mot i l e ,  f l age l l a te , br i ef l y  
ex trace l l u l a r (?), f u ses w i th mac rogamate to 
f o rm zygot e .  O n l y  i n  d ef i n i t i ve hos t .  



oocyst , n .  

sarcocyst , n. 

sarcocystos i s ,  n .  

sarcospor i d i a , n .  

sch i zog ony , n .  

sch i zont , n .  

sch i zozo i te. n. 

spore , n .  

sporocys t ,  n. 

sporog ony , n .  

(The ) Sporozoa , n .  

sporozoa I , a .  

sporozoan , n .  

sporozo i te ,  n. 

Res i stant i nfect i v e stage i n  I i f e cyc l e  of 
c l ass i ca l  cocc i d i a , b u t  on l y  a trans i ent 
stage i n  Sarcocystis I i fe cyc l e: breaks d own 
in situ to re l ease two sporocysts . 

Long-! i ved , res i stant cyst stage i n  
Sar'cocustis I i fe cycle , i ntrace l lu l ar i n  
musc l e . Comprises brad yzo i tes and metrocy tes 
surro unded by a d is t i nct i ve wa l l. 

Infect i on of an i ntermed i ate or d e f i n i t i ve 
h ost , w i th a spec i es o f  Sarcocystis. 

An o l d term for Sarcocystis spec i es ,  st i I I 
usefu l for referr i ng co l lect i ve l y  to sarcocysts 
i n  m usc l e . 

D i v i s i on of a sch i zont to form sch i zozo i tes , 
occurs on l y  i n  i nt�rmed i ate host . See 
endopoly geny . 

Trans i ent d i v i d i ng stage i n  i ntermed i ate hos t , 
g i ves r i se to sch i zozo i tes by endopolygeny . 

Prod uct of sch i zog ony , extra-ce l l u l ar br i e f l y , 
i nvas i ve ,  g i ves r i se to sch i zont or metrocy te d e  
-pend i ng on stage of l i fe cyc l e . (syn: 
merozo i te )  . 

An o u tdated term , rep l aced by brad yzo i te .  

XV j j i 

Res i stant i nfect i ve stage pro d uced by d e f i n i t i ve 
h ost , passed i n  faeces . Conta i ns four sporozo i tes 
and a res i d u u m .  

Deve l opmen1 of the cy top l asm i c  mass (sporont )  
i n  t he oocyst to sporocysts and sporozo i tes. 
(syn: sporu l at i on ) . 

AI I t h e  protozoa i n  the Class Sporozoas i da 
(Sub-phy l um Ap i comp l e xal. 

Referr i ng to a member of the C l ass Sporozoas i da ,  
or feat ures o f  such protozoa . 

A member of the C l ass Sporozoas i d a. 

Invas i ve ee l I, enc l osed i n  sporocyst , released 
i n  excystment . 



trophozo i te ,  n. 

u l t i mate sch i z
ogo n y  

zoi te , n .  

zygo te ,  n .  

Invas i ve ,  mu l t i p l i cat i v e stage (cf. Toxop lasma ) .  

The phase of schizogo n y  i mmed i ate l y preced i ng 
the i n vas i on of musc l e. 

Shorte nej form of brad yzo i te ,  trophozo i te ,  
sporozo i te ,  etc. 

Pro d uct o f  fus i o n between macro- a n d  m i cro
gametes, i n trace l l u l ar ,  g i ves r i se to oocys t . 

x i x  




