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ABSTRACT 

Recent advances in knowledge about the sporozoan genus 

Sar c o c y s t i s  ( Protozoa : Api complexa)  are reviewed and 

studies on the production , excystation and viabil ity o f  

sporocysts o f  Sarco cy s t i s  gi g an t e a 3  undertaken .  

I nves tigation of a sedimentation/ floatation procedure 

for the mas s  recovery of S .  g i g an t e a  sporocysts from cat 

faeces showed that the greatest yields were obtained 

when a proportion of faeces to floatation medium of 5 %  

and a centri fugal force o f  6 0 0 0  x g for at least 5 min 

were used . Ninety- s ix percent of the sporocysts recov­

ered were obtained from the first centri fugation in 

aqueous NaCl solut ion , specific gravity 1 . 2. Although 

neither s i eving nor addi tional washing o f  homogenised 

s amples prior to floatation s ignif icantly affected 

sporocyst recovery both reduced the amount of debris 

present . A cons iderable reduction in the amount of 

debris resu lted from feedi ng infected cats on tinned 

f i sh rather than tinned meat . The addition of cc14 to 

the NaCl solution also improved sporocyst purity but 

with a marked reduction in the numbers recovered . 

i 

A technique for determining the concentration of sporocysts 

in faeces ,  using a mod i f ication of the mas s  recovery 

procedure and a haemocytometer , was deve loped . Thi s  was 

shown to be more accurate and reliable than the McMaster 

method for performing faecal sporocyst counts . I t  

resulted in a mean sporocyst recovery of 7 5 . 5 % and was 

used to obtain informat..i.Gn-abetl terns of sporocyst 

excretion and numbers of S. g i g an t e a  sporocysts shed by 

28 experimentally infected cat s . 

I n  all c at s , sporocyst excretion commenced 1 0  or 1 1  days 

post- i n fection ( P I ) . Peak production occurred between 1 3  



and 2 2  days P I , in most instances on days 1 7  and 1 8 . 

Peak numbers ( rounded ) ranged from 5 5 0  to 2 6 0 , 0 0 0  (mean 

� 5 3 , 0 0 0 )  sporocyst s  per gram of faeces or from 3 8 , 0 0 0  

to 6 . 6 .  mill ion (me an = 1 . 7  mil l ion)  sporocysts per day . 

The number of days sporocyst s  were shed ranged from 2 6  

i i  

to at least 6 0  days PI but i n  2 6  o f  the 2 8  infections 

examined , more than 8 0 %  of the total sporocyst yield was 

produced within 30 days of infection . The total numbers 

o f  sporocysts produced by individual c ats over the patent 

period ranged from 1 6 4 , 0 0 0  to 5 6 . 6  mil l ion (mean = 1 2 . 7  

mill ion ) . The se number s tended to increase with incre as­

ing infective do se and to be greater i n  tho se cats receiv­

ing multiple rather than equivalent s i ngle doses . Neither 

the sex of the cat , nor experience of one or two previous 

infections , had any s igni fi cant e ffect on the numbers o f  

sporocysts shed . 

Studies on the i n  vi tro excystation o f  S . g i gan tea 

sporocysts revealed that pretreatment be fore expo sure to 

trypsin and b i le was an e ssential pre-requ i s i te .  However ,  

in contrast to S .  tene l l a  and S .  cap racani s ,  incubation 

in cysteine hydrochloride under co
2 

was l argely unsuccess­

ful for excysting s. gi gan tea : of the pretreatment s 

tested only exposure to sodium hypochlor ite proved e f fect­

ive . 

Excystation from sodium hypochlorite-pretreated S .  g i g antea 

sporocysts took place in trypsin and bi l e  between temper­

atures of 3 0 °  and 4 3 ° C  and occurred rapidly at 3 9 ° C .  

While the presence of bile or bile salts was es sential for 

thi s  proce s s , that of trypsin was not although more 

sporocysts excysted in its pre sence than in its absence . 

Excystation o ccurred in the presence o f  all bile types 

tested but not when ' Tween 8 0 ' was substituted for bile . 

The highe s t  leve l s  o f  excystation were recorded when cattle 

or sheep bile or sodium taurocho late were used and the 



i i i  

lowe s t  when chicken or p i g  bile were employed . Ne ither 

the concentration of sheep bile above 2 . 5 % ,  nor hydrogen 

ion concentration ( pH range 5 . 0  to 1 0 . 0 ) appeared to have 

any marked e f fect on the l evel of excystation obtained . 

The excystation proce s s  for S .  gi gan t e a  was s imi l ar to 

that descri bed for other Sarco cy s t i s  species and for 

other coccidian genera that lack sporocyst Stieda bodies . 

Sporoz oites es caped fol lowing the col lap se of the 

sporocyst wal l and its eventual separation into four 

e long ated piece s . 

In v i v o  studies on excystation of S .  g i g a n t e a  indicated 

that this proce ss was , as in v i tro , diphasic involving 

pretreatment and treatment phases . They also tended to 

support i n  v i tro observations that the requirements for 

the excystation of S. g i gan t e a  and S. t e ne Z l a sporocysts 

were quite different . Although the results sugge sted 

that for neither species was the pretreatment stimulus 

l ikely to be provided by cond itions in the rumen alone , 

expo sure to abomas al conditions only , i nduced moderate 

l eve l s  of excystat ion in both when they were subsequently 

treated with trypsin and bi le . For s. gigan t e a ,  0 . 2 5 to 

4 hr abomasal exposure was most effective , for S .  t e ne Z Z a 

2 4  hour s . The stimul i  nece s sary to complete the excysta­

tion proce s s  could , apparently , be provided by 1 hr 

p l acement in the duodenum for S. gi g an t e a  but not for 

S .  t e n e Z Z a .  

U sing i n  v i tro excystation a s  a mea sure o f  viabil ity , it 

was found that at 4 ° C ,  s. gi gant e a  sporocysts survived 

considerably better in tap water ( 8 5 %  excystation after 

1 7 4  days ) than in either 2 . 5 % pota s s ium dichromate ( 1 5 %  

excystation after 1 7 4  day s )  or 2 %  sulphuric acid ( 0 % 

excystat ion after 5 days ) . Although they were able to 

re sist 4 8  hr suspens ion at room temperature in most 



l aboratory reagents , d i s infectants and anti-coccidial 

drugs tested , six ( sulphuri c  acid , ammonia , methano l , 

ethano l , potass ium hydroxide , sodium hydroxide , Medo l * ) 

had maj or sporocysti cidal properties . 

Further inve stigation with three of these , showed that 

sporocyst excystation was reduced from 6 5 %  to l e s s  than 

1 0 %  following contact with 2 . 5 % sulphuric acid for 1 hr 

or with 2% ammonia or 4 %  Medol for 4 hours . 

Sporocysts were e ither k i l led , or their abil ity to excyst 

s everely impaired , by heating to 6 0 °  and 5 5 ° C for 5 and 

iv 

6 0  min ,  respective ly ,  by exposure to ultraviolet radiation 

at a dose of 4 0 0 0  ET , or by prolonged storage in water 

at 2 4 ° C .  Sporocysts exposed to either constant or 

intermittent freez ing at - l 8 ° C suf fered a comparatively 

s l ow decl ine in excystat ion rate with time as did tho se 

sub j e cted to de s iccation . The duration of survival of 

des iccated sporocysts was inversely re lated to relative 

humidity and after 2 4 5  days at 3 3 %  RH and temperatures 

o f  1 5  or 2 4 ° C ,  6 0 %  of such sporocysts excysted . 

Studies on the survival of S .  g i g an t e a  sporocysts in faeces 

outdoors showed that , viability declined mo st rapidly over 

the summer months and suggested that they were unl ikely 

to remain infective for more than one year . 

P o s s ible as sociations between the reported f inding s  and 

both the epidemiology of S .  g i g an t e a  infection and some 

o f  the previous unsuccessfu l  or equivocal attempts to 

experimentally infect sheep with thi s  species , are 

d i scus sed . 

*Medo l : 1 6 %  synergi stic mixture o f  five chlorinated pheno l s . 
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