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ORDER: CARNIVORA 
FAMILY: HYAENIDAE 
SUBFAMILY: HYAENINAE 
Spotted hyaena Crocuta crocut 
Region: Transvaal (Eastern) 
Cyst Hall Morphology: Broad,

SPECIMEN NUM8ER(S): M83-U4

10 0,60 1,24 0,94 0,2:
10 1,27 1,90 1,58 0,20
10 0,77 1,33 1,08 0,19

1,75
37,6

Note: The merozoites were not

FAMILY: FELIDAE 
SUBFAMILY: FELINAE

Region: Transvaal (Eastern) 
Cyst Hall Morphology: Simple,

2,44 -  1,73 
0,94 - 1,21

0,15 - 0,40 
0,14 - 0,37 
0,13 - 0,35

SPEC7MEN mWBIS(S):

1,30 0,72 0,21
4,06 2,90 0,77
0,92 0,79 0,10

187,5 
135,0

1,68 - 4,13 
0,54 - 0,95

0,16 - 0,33 
0,44 -.2,87



Region: Zimbabwe
Cyst Wall Morphology: Invaglnated cyst wall with elongated 
protrusions which are c ircu la r In cross section.

SPECIMEN NUMBER(S):

Region: Transvaal (Eastern)
Cyst Wall Morphology: Long, fin g s r-like  protrusions

SPECIMEN NUMBER(S): M83-143



Small-spotted genet Genetta genetta 
Region: Transvaal (Eastern)
Cyst Nall Morphology: Simple cyst wall.

SPECIMEN NUKSER(5b TH 30558/30S71/30575

C. NO. MIN. MAX. i m 6.6.11. P . * ,.5 .0 .

a 20 0,30 0,80 
f  9 3,00 4,85 
g 9 1,00 1,50 !m  (  M 2

0,14 - 0,27 

0,12 - 0,33

SPECIMEN NUMBER(S): TM 30553 , TH 30571 , TH 30575

C. NO. MIN. MAX. S.MN S.S.O. P.S.D.

1 3 47,5 122,= 
j  3 42.5 112,5I z

0,0 - 175,6 
0,0 - 163,8

20.0 - 241,0
20.0 - 240,7

large-spotted genet Genetta tiq rina  
Region: Transvaal (Eastern)
Cyst Wall Morphology: Simple cyst w all.

SPECIMEN NUMBER(S): TH 30516

C. NO. MIN. MAX. s.m 3.6.0. r.MH P.S.D.

a 18 0.30 0.57 0,43 0,10 0,38 -  0,48 0.08 - 0,16

Note: Merozoites were not cut in perfect section. Micropores were 
seen 1n the trimembranal p e llic le s  o f merozoltes.



SUBFAMILY: HERRESTINAE
Slender mongoose Salerella sanguines
Region: Transvaal (Eastern)
Cyst Wall Morphology: Simple, Invaglnated cyst wall. 

SPECIMEN NUMBER(S): TM 30665

NO. MIN. S.MN :.:o p D.

0,60 0,31 0,11 0,25 - 0,37 0,08 -
5,21 3,74

1,17
75,0
50,0

Slender mongoose Salerella sangulnea 
Region: Transvaal (Eastern)
Cyst Wall Morphology: Long, slender protrusions with microtubular 
elements that extend Into the ground substance. A th ick osmlophlllc 
layer Is present beneath the Invaglnated cyst membrane.

SPECIMEN NUMBER(S): TM 30566

C. NO. MIN. MAX. S.K, S.S.D. P
a 12 0,80 1,20 1,00 0,12 0,92 - 1,07 0,09 - 0,21

7,53 1,22
0,67

d 10 0,84 1,64
e 10 0,44 0,72

8,00

1 1 
j  1

” ' 3S



ORDER: PERISSODACTYLA 
FAMILY: EQUIDAE
Mountain zebra Equus zebra hartraannae 
Region: Namibia
Cyst Wall Morphology: long, slender protrusions adjacent to the .
cyst w a ll. The f ib r i l la r  elements extend into the ground substance.

SPECIMEN NUMBER(S): M82-78

C. NO. MIN. MAX. S.MN S.5.D. P.MN P.S.D.

,00 - 5,61
0,09 - 0,21 
0,18 - 12,97

a 13 0,44 0,80 0,62 0,12
b 2 1,64 2,22 1,93 0,41

d 4 1,27 1,60 1,51 0,16 1,25 - 1,77
a 4 0,40 0,48 0,43 0,03 0,38 - 0,49
i i  90,0
J 1 72,5

Mountain zebra Equus zebra hartmannae 
Region: Namibia
Cyst Wall Morphology: Long, slender protrusions adjacent to the 
cyst w a ll. The f ib r i l la r  elements extend Into the ground substance.

SPECIMEN NUMBER(S): M60-164 

C. NO. MIN. MAX". S.MN S.S.D.

14,33 11,00 2,32 7,30 - 14,70 1,32 - 8,66
3,50 3,13 0,29 2,67 - 3,56 0,16 - 1,07
215.0 98,8 23,0 0,0 -  305,2 10,3 - 726,7
105.0 87,5 24,7 0,0 - 309,9 11,0 - 782,6



Mountain zebra Equus zebra hartmannae 
Region: Namibia
Cyst Wall Morphology: Long, slender protrusions adjacent to the 
cyst w a ll. The f ib r i l la r  elements extend Into the ground substance.

SPECIMEN NUMBER(S): K81-216

C. NO. MIN. MAX. S.MN S.S.O. P.MN P.S.O.

1,13

47,5

10,20 8,9 1,43

13.2
11.3

0,99 - 1,92 
0,48 - 0,66 
5,42 - 12,54

29,6 - 95,4

0,22 - 1,08 
0,04 - 0,21

0,16 - 1,88

Mountain zebra Equus zebra hartmannae 
Region: Namibia
Cyst Wall Morphology: Long, slender protrusions adjacent to the 
cyst w a ll. The f ib r i l la r  elements extend into the ground substance.

SPECIMEN NUMBER(S); M82-202

C. NO. MIN. MAX. S.MN S.S.O. P.MN P.S.O.

1,75

0,68 - 1,10

0,38 - 0,56 
0,59 - 1,00 
0,35 - 0,70 
5,54 - 7,69 
1.89 - 2,52

3,02 - 0,23 

■ 0,77



Cyst «a?I Morphology: L 
cyst w a ll- The f lb r l l la

, slender protrusions 
laments extend into t

SPECIMEN NUMBER(S): M83-65

C. NO. MIN. MAX. S.MN S.S.O.

13 0.63 1.12 0,86 0,14
9 0,74 2,00 1,15 0,37
9 0,33 0,62 0,51 0,10
1 10,63
1 3,13
1 72,5

0,77 •• 0,94 
0,06 - 1,44 
0,43 - 0,58

acent to the 
round substance.

Cyst Mali Morphology: Long 
cyst w a ll. The f ib r i l la r  e

ie r  protrusions adjacen 
s extend into the groun

. MIN. S.MN P
0,60 1,56 0,95 0,21 0,84 0,15 •- 0,31
1,46 3,33 2,51 0,67 1,89 0,43 •• 1,47
0,40 0,55 0,47 0,04 0,43 - 0,51 0,03 •• 0,10

1,24 0,92 0,17 0,76 - 1,08 0,11 ■• 0,38
0,75 0,68

82,5
0,04 0,64 - 0,72 0,02 -• 0,08
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S.MN

a 4 0,72 0,75 0.69 - 0,81 0,02 •
1,94 1,38 - 2,50 0,27 •
1,92 0,36 1,47 - 2,37 0.22 •

f  4 5,75 7,50 1,34 5,37 - 9,63 0.76 •

g 4 2,00 2,31 0,47 1.56 - 3.07 0,27 •
1 1 100,0

j  1 95,0

Region; Natal
Cyst Wall Morphology: , broad. pa lisade-like pr

in the granular material.

■ e "1
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S.MN P
0,75 0,67 0,61 - 0,74 0,04 - 0.14
2,40 2,27 0,12 1,98 - 2,56 0.06 - 0.73
1,20 1,14 0,07 0,98 - 1,31 0,03 - 0,42

1,85 0,09 - 1,97 0,06 - 0,27
1,41 0,13 - 1,57 0,03 - 0,37

4
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Warthog Phaeochoerus aethlcplcus 
Region: Transvaal (Eastern)
Cyst Wall Morphology: Macroscopic cyst. The protrusions are fa 
based, with Irregu lar outlines.

SPECIMEN NUMBER(S, ( "j-66

C. HC. MIN.

a 10 0,55 1 f 0,62 - 2,11 0,42
b 4 3,25 4,30 0,53 2,98 - 4,67 0,30 - 1,97
c 3 4,85 6,25 5,12 1,56 1,50 - 10,73 - 11,54
f  2 9,40 11,80 10,60 1,70 0,00 - 25,85 0,75 - 53,67

2,35 0,21 0,44 - 4,26 0,09 - 6,71
1 2 970,2 1068,2 1019,2 69,3 396,6 - 1641,8 30,9
j  2 588,0

Warthog Phacoc 
Region: Zlmbab

852,6 720,3 0,0 - 2401,3 - 5916,6

Cyst Wall Morphology: S 
f i b r i l la r  elements grou

SPECIMEN NUMBER(S):

id, pallsade-Uke protrusion 
'  granular m ateria l.

C,62 0,10 0,49 - 0,75
2-,87 0,19 2,69 - 3,04
2,24 0,15 1 ,0 0 -1 ,2 0

0,12 - 
0,09 -

V ;



Cyst Hall



Giraffe Glraffa eamelocardalls 
Region: Transvaal (Eastern)
Cyst Wall Morphology: Indented, f la t ,  rlbbon-Uke protrusions. 

SPECIMEN NUHBER(S): M85-81

C. NO. MIN. MAX. S.HN S.S.D. P.HN P.S.O.

0,27 ,45 0,35 07 0,26 - 0,44 3,04 - 0.21
,80 1,76 1,02 - 2,50

0,10 0,45 0,19 0 0,01 - 0,37 0,09 - 0,42
,47 1.09 0,79 - 1,40 0,15 - 0,70
,50 0,53 0 0,43 - 0,63 0,05 - 0,22

0,94 -  1,58 0,15 • 0,74
1 1

J 1 80,0

FAMILY BOVIOAE
SUBFAMILY: ALCELAPHINAE

CONNOCHAETINI
Blue wildebeest Cnnnochaetes taurinus

Cyst Wall Morphology: Mushroom-shaped protrusions.

SPECIMEN NUMBER(S): M82-88/204

C. NO. MIN. MAX. S.MN S.S.D P.S.D.

» 1,18 0,70 0,52 - 0,88 0,14 - 0,44
d(M)* 0,28 - 1,34

«(«)* 0,59 - 0,90 0,05 -  0,24
d(C)* 0,66 - 1,32 0,20 - 0,77
• (C)* 0,75 0,58 0,48 - 0,69 0,06 - 0,24

0,95 - 6,28

9 4 2’25 «,u :,n 0.87 1,84 - 4,60 0,49 - 3,23

See explanation at bottom o f Table 2.
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SPECIMEN NUMBER(S):

C. NO. MIN. MX. S.MN S.S.D. P.HN

1 2 50,0 57,5 53,8 =
j  2 32,5 37.5 35,0 3

TRIBE: ALCELAPHINI 
Tsessebe Damaliscus lunatus 
Region: Transvaal (Northern)

5.1 - 101,4 2,4 - 167,7
3.2 - 66,8 1,6 - 111,8

, f l a t ,  pa lisad e-m e p

12 0,67 1,00 0,85 0,12
10 0,80 1,85 1,37 0,34
10 1,40 1,88 1,54 0,18
5 10,00 12,67 11,17 1,07
5 2,00 2,67 2,34 0,24

0,77 - 0,9 
1,13 - 1,6



Springbuck Antldorcas marsupialls 
Region: Namibia
Cyst Wall Morphology: Long, slender protrusions (te n d r il- l ik e )

SPECIMEN NUHBER(S): M83-58

g 3 2,33 3,00 2,67 0,34

SUBFAMILY: AEPYCEROTINAE 
Impala Aepyceros melampus 
Region: Transvaal (Eastern)
Cyst Wall Morphology: Mushroom-shaped protrusions. 

SPECIMEN NUMBER(S): M83-I00/101

c. NO. MIN. S.MN l. I .D . P D.

a 13 0,40 0,80 0,30 0,61 -0 ,9 8 0,49
d(M)*
•  (H)* - 0,87
d(C)* - 1,32
• (C)* - 0,89

See explanation at bottom of Table 2.



SPECIMEN NUMBER(S): M63-100, M83-101

Impala Aepyceros melampus 
Region: Zimbabwe
Cyst Wall Morphology: Mushroom-shaped protrusions.

SPECIMEN NUHBER(S): MSO-232/233/I32+3X/235

d(C)’

SPECIMEN -iUMBER(S): MbO-132,



Impala Aepyceros melampus 
Region: Zimbabwe
Cyst Wall Morphology: 8road-6a$ed protrusions ("flower-shaped").

SPECIMEN MJMBER(S):

SPECIMEN NUMBER(S): M80-135X, H83-1A, HB3-4B(F)

Region: Zimbabwe
Cyst Wall Morphology: Long, slender, protrusions with smooth 
surfaces. Bean-shaped 1n cross section.

SPECIMEN NUMBERS':

>



SPECIMEN NUMBER(S): M83-4B(8)

C. NO. MIN. MAX. S.MN S.S.O. P.MN

SUBMMILr: H im T R A S lM E  
Semsbuck Oryx aazelU 
Region; Namibia
Cyst Hall Morphology; Long, slender, protrusions with smooth 
surfaces. Bean-shaped 1n cross section.

SPECIMEN NUMBER(S): M83-43

MIN. l. l .O .

0,52 0,15 0,57 - 0,77 0,11 o,27
0,35 0,51 0,09 0,24
0,12 0,20 0,05 0,04 0,10
9,50 10,57 1.41 8,81 0,85 4,06
1.83 0,58 1,64 0,35 1,67

1 12,5

; Values fo r the shortest measurements of protrusions (e) were
taken from the protrusions ly ing  adjacent to the cyst w a ll.





Kudu Tragelaphus strepslceros 
Region: Transvaal (Eastern)
Cyst Wall Morphology: Long, slender, protrusions with smooth 
surfaces. Bean-shaped In cross section.
Cyst Location: Skeletal muscle

SPECIMEN NUMBER(S): M83-170A

Kudu Tragelaphus strepslceros 
Region: Transvaal (Eastern)
Cyst Wall Morphology: Long, slender, protrusions with smooth 
surfaces. Bean-shaped in cross section.
Cyst Location: Cardiac muscle

SPECIMEN NUMBER(S): M83-170D
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Kudu TrageUphus strepslceros 
Region: Zimbabwe
Cyst Wall Morphology: Long, f ing e r- like  protrusions with fine 
f i b r i l la r  elements. The protrusion surfaces are s lig h tly  Indented.

SPECIMEN NUKB£R(S): M83-3

C. NO. MIN. MAX. S.MN S.S.D. P.MN P.S.D.

1,20
5,25 4,18

1,24
1,38

0,76 - 1,12

0,52 - 1,96

0,32 - 0,77 
1,68 - 15,40 
0,00 - 7,59

Bushbuck Tragelaphus scriptus 
Region: Transvaal (Eastern)
Cyst Wall Morphology: Long, slender, protrusions with smooth 
surfaces. C ircular fn cross section.

SPECIMEN NUMBER(S); M83-1S9

C. NO. MIN. MAX. S.MN S.S.D. P.MN P.S.D

8 0,11 0,31 0,17 0,06 0,12 - 0,23 0,04 - 0
20 0,30 1,50 0,53 0,31 0,38 - 0,67 0,24
20 0,07 0,30 0,17 0,06 0,14 - 0,20 0,05
1 57,5
1 52,5



Waterbuck Kobus elUpslprymnus 
Region: Transvaal (Eastern)
Cyst Ha'll Morphology: Long, slender, protrusions with smooth 
surfaces. Bean-shaped In cross section.

SPECIMEN NUHBER(S): M83-11Z

in perfect section,



r:-', m

d(K)* 11 0,92 1,64 1,19
e W *  11 0,40 0,72 0,56
d(C)* 10 0,64 1,32 0,88
e(C)* 10 0,42 0,72' 0,60
t  1 8,10
g 1 2,70
1 1 40,0

0 ,22
0,11

1,04 - 1,34 
0,46 - 0,63 
0,73 - 1,03 
0,51 - 0,68

0,16 - 0,3 
0,08 -  0,2 
0,14 • 0,3

r

;  3  

3 3
'  : t i f . '

. 3 3 -

= '< : .



Protrusions With irregu lar outlines and narrow bases.

SPECIMEN NUMBER(S): M82-203

Cyst Wall Morphology: Microscopic dog/bovine

SPECIMEN NUMBER(S):



Horse Equus caballus 
Region: Transvaal
Cyst Wall Morphology: Long, slender, protrusions adjacent to  the 
cyst w a ll. The microtubules extend into the ground substance. 
Cyst Location: Oesophageal muscle

SPECIMEN NUMBER(S): M82-58

C. NO. MIN. MAX. S.MN 5.S.D.

150,0 123,8 37,1 
87,5 85,0 3,5

1,08 - 2,08 
0,29 - 0,61 
0,0 - 457,3 

53,2 - 116,8

0,21 - 0,64 
0,53 - 3,46 
0,13 - 0,84

0,08 - 0,36 
16,6 - 1173,9

Pig Sus scrofa 
Region: Transvaal
Cyst Wall Morphology: Long, f la t ,  broad-based protrusions. 
Mtcrotubular elements are c ircu la r in cross section.
Cyst Location: Oesophageal muscle

SPECIMEN NUMBER(S): M82-4

C. NO. MIN. MAX. S.MN S.S.D. P.MN P.S

1 8 85,0 205,0 128,1 40,0

0,92 - 2,06 
0,63 - 1,06 
94,6 - 161,6

0,10 - 0,50



• ■ ,  -V.
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Cyst Wall Morphology: Mlcrosc 
lik e  protrusions.
Cyst Location: Cardiac muscle

SPECIMEN NUMBER(S): M83-190/1

sarcocysts. Wide, f la t ,  ribbon-

P

g 1

S.MN

18,1 1285,7
17,4 -  1229,8

Note: The merozoites v 
fo r the lengths ( f)  ar 
longest, single tnerozc

vidths (9) o f t

A ': '-  L



Sheep Dvls arles

Cyst Wall Morphology: Microscopic sarcocyst. Wide, f la t ,  ribbon- 
l ik e  protrusions.
Cyst Location: Oesophageal muscle

SPECIMEN NUHBER(S): M80-

Sheep Ovis aries

Cyst Wall Morphology: Macroscopic sarcocysts. C auliflower-like

Cyst Location: Oesophageal muscle

SPECIMEN NUMBER(S)

C. NO. MIN. MAX. S.MN S.S.D.



Black ra t Rattus rattus
Region: Laboratory-bred (experimental]y Infected), Johannesburg 
Transvaal.
Cyst Wall Morphology: Macroscopic ra t/ca t sarcocyst. Simple, 
invaginated cyst w a ll.
Cyst Location: Skeletal muscle

SPECIMEN NLMBER(S): H79-128

C. NO. MIN. MAX. S.MN S.S.O. P.MN P.S.D.

0.60 0,09 0,54 - 0,66 0,06 - 0,15

Brown ra t Rattus norvegicus albinus 
Stra in: Sprague-Oawley
Region: Laboratory-bred (experimental ly  Infected). Johannesburg, 
Transvaal.
Cyst Wall Morphology: Macroscopic ra t/ca t sarcocyst. Simple, 
invaginated cyst w all.
Cyst Location: Skeletal muscle

SPECIMEN NUMBER(S): M79-112

0. NO. MIN. MAX. S.MN S.S.O. P.MN P.S.D.

a 10 0,38 0,60 0,48 0,07 0,43 - 0,63 0,05 - 0,13
1 1 77,5
3 1 55,0



S. TRANSMISSION EXPERIMENTS

CAT SARCOCYSTIS TRANSMISSION EXPERIMENTS

EXPERIMENT 1

To establish a laboratory stra in In order to determine tlie host 
s p e c if ic ity  o f  a species o f rodent Sarcocystls, two coccldla-free 
kittens were fed skeletal muscle from a natu ra lly -in fected  black 
ra t R. ra ttu s  on 23 February 1979. A faecal sample col 1 acted on 5 
March was examined by ce n tr ifu g a l f lo t a t io n  (saturated NaC! 
so lu tion , invo lv ing  the bacterio logical loop method*) and In tact 
oocysts as w ell as free sporocysts were found. This was Indicative 
o f an e a r ly  In fe c t io n  1n the k itte n s . To determine the prepatent 
and patent periods fo r  R. ra ttu s /c a t Sarc o c y s tis , faecal samples 
which had been collected were examined retrospective ly (again by 
ce n tr ifu g a l f lo ta t io n )  fo r  the presence o f  sporocysts on the 
fo l lowing clays:

DATE OF SAMPLE POS./NEG. RESULT

23 February neg.
24 February
25 February
26 February
27 February
28 February
1 March
2 March oocysts
3 March oocysts
<1 March oocysts
5 March oocysts
9 March

15 Ma-ch
sporocysts



sporocysts
sporocysts
sporocysts

Harvesting o f sporocysts from faeces started from 13 March 1979. 
A 11pid la y e r, re s u lt in g  from the canned meat d ie t  o f the ca ts , 
obstructed the co lle c ting  o f sporocysts from the centrifuge tubes. 
The d ie t was changed to tinned chicken and wet bran, which reduced 
the amount o f fa t  In the faeces and allowed more e f f ic ie n t  
ha rvesting  o f sporocysts from 10 Hay to  3 June 1979. Cat pel 1 ebs 
(ava ila b le  coirmercial ly ) ,  soaked In water or m ilk , were Introduced 
In to the d ie t between 4-25 July.

The oocysts from Z, 3 and 4 March faecal samples (w/ifch 
examined re tro s p e c t iv e ly )  appeared healthy and the th in  oocyst 
w alls  were c le a rly  v is ib le . The sporozoites appeared long and th in , 
and the residual bodies were uncontracted, with large granules.

The prepatent period fo r the fU ra ttu s /cat Sarcocystls species 
proved to be 7 days. To determine the patent period, selected , 
recently-collected faecal samples were examined fo r the presence of 
sporocysts:

GATE OF SAMPLE P05./NE6.

7 June pos. sporocysts
sporocysts

14 June sporocysts
sporocysts
sporocyst

30 July sporocyst
sporocyst

S August
10 August sporocyst
15 August,
%0 August sporocyst
25 August sporocyst
8 October sporocyst



was attributed to a deterioration in the v ia b i l i t y  o f sporocysts 
towards the end o f the patent period. The s ngle sporocysts 
detected In the 20 August and 8 October serapl es appeared to have 
damaged or collapsed w a lls . A th ird  examination o f a faecal sample 
from 8 October revealed another defunct sporocyst. The la s t samples 
checked were examined two years a fte r co lle c tion  o f the faeces; and 
were from 5 August (re-exam1nat1on o f th is  sample', 13 and 19 
September and l  October. They were a l l  negative. The patent period 
fo r the ra ttu s /cat Sarcocystls species is  at least 7 months.

The dimension? o f the sporocysts were 11,08 jtm x 8,22 jim (range
9,65-11,75 jjm x 7,63-8,86 jam).

EXPERIMENT 2

Two 6-week-old k ittens were obtained p riva te ly , and subsequent 
faecal examinations fo r a period o f 20 days revealed an absence of 
Isospora fe lt s , I. H yo H a, Sarcocystls or any other coccidia. The 
k ittens were fed natural ly -in fected  rattus skeletal nwscle on 30 
August 1979, a fte r which faeces were collected d a lly  fo r screening.

DATE OF SAMPLE POS./NEG. RESULT

3 September neg.
4 September oocysts
S September sporocysts oocysts
8 September sporocysts oocysts
9 September sporocysts oocysts

10 September sporocysts oocysts
11 September sporocysts

Sareocystls In fection became patent on 4 September 1979, 5 days 
a fte r the kittens had been fed infected ra t muscle. Faecal samples 
from 6 and 7 September were kept fo r measurement of the sporocysts 
and oocysts.

Sporocysts were harvested from the faeces from 8 September to 23 
November 1979, and were used to ino cu la te  laboratory-bred



was a ttribu ted  to a deterioration In the v ia b i l i t y  of sporocysts 
towards the end o f tne patent period. The s in g le  sporocysts 
detected In the 20 August and 6 October samples appeared to  have 
damaged or collapsed w alls. A th ird  examination of a faecal sample 
from 8 October revealed another defunct sporocyst. The la s t samples 
checked were examined two years a fte r col lection o f the faeces; and 
were from 5 August (re-exam ination o f th is  sample), 13 and 19 
September and 1 October. They were e l l  negative. The patent period 
fo r the IL ra ttus /cat Sarcocystis species Is at 1 east 7 months.

The dimensions o f the sporocysts were 11,08 pm x 8,22 jim (range
9,65-11,75 |im x 7,63-8,86 pm).

EXPERIMENT 2

Two 6-week-old k ittens were obtained p riva te ly , and subsequent 
faecal examinations fo r a period o f 20 days revealed an absence of 
Isosoara fe l is , L, r iy o l fa , Sarcocystis or any other coccldia. The 
k ittens were fed naturally-1nfected R. rattus skeletal muscle on 30 
August 1979, a fte r which faeces were collected d a lly  fo r screening.

DATE OF SAMPLE POS./NEG. RESULT

3 September nag.
4 September oocysts
5 September sporocysts oocysts
8 September sporocysts oocysts
9 September sporocysts oocysts

10 September sporocysts oocysts
U September sporocysts

Sarcocystis Infection became patent on 4 September 1979, 5 day-, 
a fte r the kittens had been fed Infected ra t muscle. Faecal samples 
from 6 and 7 September were kept fo r measurement o f the sporocysts 
and oocysts.

Sporocysts were harvested from the faeces from 8 September to 28 
November 1979, and were used to Inocu la te  laboratory-b red R̂  
r a t tu s , white ra ts  R. norvegicus and w hite mice M. nusculus (see 
experiments 3, 4, 5 and 6).
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sporocysts were less than 10 weeks old on the day of Inoculation, 
and were administered by stomach tube. Sprague-Dawley R. norveoicus 
and Swlss-Webster M. musculus were used 1r the experiments.

The autopsies conducted 5 months la te r  (A p r il 1980), reveal ed 
sarcocysts 1n four o f the inocula ted b lack ra ts  and in  the one 
control animal. Sarcocysts were found 1n one Inoculated white rat 
but were also found In three of 10 control animals which had been 
kept In the same room. Macroscopic examination fo r  sarcocysts in 
s k e le ta l muscle from the pectora l and th igh  areas o f 300 (three 
hundred) "contro l” R. norveglcus, which were of the same "stock11 as 
those used In experiments 3 and 4 but had been maintained 1n a 
d if fe re n t animal house, was negative. A l l  the white mice were 
negative fo r sarcocysts. I t  1s thought th a t cockroaches probably 
transported sporocysts In the animal house, which would account for 
In fe c tio n s  1n con tro l animals.

The reason why some Inoculated animals did not become Infected 
may have been because the Inocu la were too la rge  (the optimum 
dosage fo r  Sarcocystls murls 1s apparently 50 sporocysts - 
Blewaska, 1981). Furthermore, mouse host stra in plays a ro le  in 
murls In fection in white mice (Erber, 1980 - personal communication 
to M. B. Markus).

Freeze-dried R  ̂ ra ttu s /c a t sarcocysts from experim ental1y 
infected rats were sent to Elizabeth Atkinson o f the Department of 
Biochemistry, Kings College, London, fo r electrophoretic comparison 
with c.ymruensls and SL murls. However, she did not go ahead with 
the 1nvest.lgat1r \

EXPERIMENT 5

In an attempt to  determine the d is tr ib u t io n  o f Sarcocystls In 
the body organs of rodent hosts, two laboratory-bred R. rastus were 
Inocu la ted w ith  approxim ately 350 000 and 175 000 sporocysts, 
re s p e c tiv e ly , on 21 November 1979. Sporocysts were leus than 10 
weeks o ld  on the day o f In o cu la tio n  and were administered by 
stomach tube (see dissection o f R;, ra ttu r, to determine the presence 
of Sarcocystls 1n body organs In Appendix 9).

Autopsies were carried  out on the ra ts  on days 13 (4 December) 
and 16 (7 December), respective ly, a f te r  inoculation. Examination



o f the tissues by l ig h t  microscopy did not reveal In fe c t io n  in  
e 'th e r  animal in  any o f the fo llo w in g  organs: mesenteric lymph 
nodes, spleen, kidney, h -a r t ,  b ra in , adrenal g land, pancreas, 
skele ta l muscle, lung or l iv e r .  L iver and lung specimens were fixed 
fo r  e le c tro n  n iic rosco p j' bu t were no t examined when l i g h t  
microscopic screening proved negative,

EXPERIMENT 6

Three labora tory-b red R. ra ttu s  were Inocu la ted w ith  150 000 
sporocysts by stomach tube on 3 December 1979 (there were three 
control rats). Sporocysts were less than 10 weeks old on the day of 
inoculation. One inoculated ra t and om uninoculated control were 
dissected on 13 December (day 10 p .h ) . The remaining two pa irs  o f 
Inoculated «d control rats were examined on day 12 (16 December) 
and day H  (17 December), re s p e c tiv e ly , a f te r  ino cu la tio n  (see 
dissection o f jL rattus to  determine the presence of Sarcocystis in 
body organs In Appendix 9).

Ligh t microscopic examination o f impression sn.ears and/or 
sections o f mesenteric lymph node, 11v» r, lung, adrenal g land, 
spleen, kidney, b ra in , pe ritonea l c a v ity  and pancreas from the 
Inocu la ted ra ts  and the con tro ls  was negative fo r Sarcocystis. 
L iver tissue fixed fo r electron microscopy was not examined when 
l ig h t  microscopic screening proved negative. An Inoculated control 
ra t  k i l le d  In June 1980 (6 months p . i. ) ,  had sarcocysts in the 
sk e le ta l m usculature. Muscle specimens were processed fo r  
tra n sm iss io n  e le c tro n  m icroscopy to  s tudy the cy s t w a ll  
u ltrastrue^-'-e.

Ruiz and Frenkel (1976) fa ile d  to  transm it S. muris to r a t :. S  ̂
cymruensis, which has a s imf la r  cyst tva ) 1 s tru c tu re  to  th a t o f ^  
m uris, was in fe c t i  ve to  norveglcus but not to mice (Ashford,
1978). A Sarcocystis species o r ig in a l ly  loca ted fn w ild  
norveoicus was in fe c tive  to four out o f 18 rats and one out o f ten 
mice, when they were o ra lly  Inoculated with sporozoites (Atkinson, 
197B).

Sarcocystis found in black rats rattus In Tasmania by Munday 
e t aj_. (1978), had the cat as a f in a l host (Munday and Mason, 
1981). Munday and Mason (1981) stated th a t sarcocysts from jL



ra t us had th in  wal Is  s1mi 1 ar to cysts found in  w il d mice and IL 
norveglcus in New Zealand (McKenna and Charleston, 1980; C ollins 
and C harleston, 1979). In a d d itio n , the sporocysts shed by cats 
were o f comparable s ize to  those passed by cats a f te r  being fed 
1nfected norvegicus in  New Zealand (Col 1ins and C harieston,
1979). However, the Tasmanian organism was found to be moderately 
In fec tive  to R. norveglcus and poorly in fe c tive  to  mice musculus 
(Monday and Mason, 1981). McKenna and Charleston (1980) found that 
sporocysts from natura l 1y in fe cte d cats produced sarcocysts 
m orphologica11 y s im ila r  to  S. munis in  mice, and not 1aboratory 
ra ts . The evidence suggested th a t th is  was an Is o la te  o f S. muris 
(McKenna and Charleston, 1980). The authors suggested tha t despite 
morphological s im ila r it ie s  o f the cysts found in w ild mice and 
nc-vegicus (C o llins  and Charleston, 1979) to S. muris, and the fact 
th a t both S. muris and the organ' 
as a d e f in i t iv e  host, the fa l l  
th e ir  iso la te  o f Sj_ muris makes i t  possible tha t d is tin c t species 
o f Sarcocystis are invol ved.

The species o f Sarcocystis Isolated in th is  study was found to 
be in fe c t iv e  to  R. ra t tu s , moderately in fe c t i  ve to R. norveglcus 
and not in fe c t iv e  to mice. These find ing s agree w ith those of 
Munday and Mason (1981), fo r th e ir Sarcocystis species located in 
R. ra ttu s  in  Tasmania, The is o la te  used in the transm ission study 
in  my laboratory was orig ina l ly  derived from the skeletal muscles 
o f wild-caught &  rattus,

Whether the high dosages given to R̂  non 
study resulted in a marked Immune reaction o 
to Sarcocystis in fection , is  not known. Only 
a lb ino  ra ts  had sarcocysts present in i t s  a 
ra ts , which must have Ingested o 
became infected. As the rats and

t in  R. norvegici 
a to in fe c t R. n

lave the cat 
egicus w ith

gicus in the present 
the part o f the host 
ne o f the Inoculated 

n i t s  muscles. Some con tro l 
minimal number o f sporocysts, 
in  the present study were not 

immunosuppresed in  order to Increase the in te n s ity  o f in fe c tio n  
(Blewaska, 1981), i t  is  poss ib le th a t the high dosages used 
d ra s tic a lly  reduced both the number o f patent infections in rodents 
and the number o f muscle cysts in Infected animals. Blewaska (1981) 
found that the administration o f 500 or more sporocysts o f S. muris 
in  NMRI-mice resu lted  in  reduced in fe c tio n  rates and grades o f
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1979),
being

(1479-47) on 10 April 1980. The second pair w 
ra t (M79-75, H79-114 and M79-112) on 17 April

13 April )

22 Ap-11 ) 2nd 
24 April ) pair



29 April ) both

The prepatent period fo r the ra t/ca t Sarcocystis Infection 
between 7 and 11 days. Sporocysts were harvested from fae

examinations fo r  samples from 13 Apr11 to  20 A p ri1 fo r  the f l  
pa ir o f  cats and 15 and 24 Apri 1 fo r  the second p a ir  o f ca ts , w

During the period of Ph.D. reg is tra tion , attempted tran»m 
leriments invo lv inq  Besnoitla sp. (from zebras), Isospora

responsib!e fo r a l1 faecal

fo llow ing oral inoculation with sporulated oocysts. Faeces

ion to cats. Faeces were screened by centrifugal f lo ta tio n  
o f a saturated NaCl solution) on the fo llow ing days:



2 February
3 February

5 February

Isolated oocysts 
isolated oocysts

10 February

a fte r faecal screening tiv

(d irec t examination, concentrating oocysts):

i 1ng1 e oocyst and hi

(24 days). The prepatent period for the in fe c tl;



A second pai 
numerous pre -in

• o f k it te n s , born i 
c u la tlo n  faeca l sc;

29 September 1980, 
s, some o f these on

fo l lowing widely.spaced dates:

DATE OF SAMPLE POS./NEG.

8+10 November neg.
22 November
23 November

29+30 November
6+7 December

One k it te n  v-as inocula ted w ith 39 ml 11 ion sporulated I. fe l Is 
oocysts on 15 December 1980; the other was kept as a c o n tro l. The 
con tro l k itte n  was housed 1n the same room as the experimental 
k itte n , and contamination o f the room occurred when the Inoculated 
animal vomited. In view o f th is  s itu a t io n , the con tro l was then 
also given a predetermined dose (of 13 r , ! l io n  fe lI s  oocysts) on 
IB December 1980.

Oocysts were counted by means o f a haemocytometer:
Bottle 1: 7 500 000 oocysts per ml
Bottle 2: 5 345 000 oocysts per ml

The contents o f each bo ttle  were added together and the f i r s t  cat 
(M 80-I4 I) reef eyed 6 m? o f  the concentrate (39 mf) 1 ion oocysts), 
while the second cat (MBO-142) recleved 2 ml of concentrate.

A faeca l f lo ta t io n  from faeces passed soon a f te r  ino cu la tion  
revealed damaged and undamaged oocysts. Sporulated oocysts were 
present which were no t, th e re fo re , from a patent In fe c t io n . The 
reg u rg ita te  from the f i r s t  inocula ted c i t  was checked by di rec t
examination, and many damaged and undamaged oocysts were found.

Autopsies were carried out o.n both cats on 19 December 1980; 100 
fours a f te r  In ocu la tion . The mesenteric lymph nodes (ML,:) showed 
apparent oedema. Impression smears were made from MLN from each cat 
and pieces were placed 1n n e u tra l-b u ffe red  fo rm a l-sa lin e  and 
Karnovsky's f ix a t iv e ,  re s p e c tiv e ly , fo r subsequent examination 
(which has not yet been carried out).

The small intestine o f each cat, from the end o f the duodenum to 
the beginning o f the caecum, was removed. Pieces o f tissue from two

■ V ,



broadly-defined areas along th is section were placed 1n Karnovsk/s 
f ix a t iv e  (Table 6). Ths remaining intestine was placed in neutra l- 
bu ffe red fo rm a l-sa l ine and pieces were la te r  removed fo r  l ig h t  
microscopy.

Forma 1 -sa l 1 n o f ix e d  tissue  from the jejenum was placed in 
glutaraldehyde b r ie f ly  (not that th is  was necessary) on 17 February 
1981 and thereafte r processed and examined by transmission electron 
microscopy fo r enteric stages o f I. fe lls .  Endodyogeny was observed 
(Daly and Markus, 1981: see research abstract bound in th is  thesis 
as supplementary material in support o f PhO. candidature).



(  TABLE 6: Fixation o f mesenteric lymp node and Intestine from kittens M80-H1 and
MOW 42,

5 KARNOVSKY NEUTRAL-BUFFERED FORMAL-SALINE
, M80-141 M80-I42 M80-141 M80-142

46 hrs 70 hrs
Then r . t .  Then r . t .

Processing o f tissue for 
transmission electron 
microscopy was according

Processing of tissue fo r 
l ig h t microscopy was 
according to routine 
schedule



DOG SARCOCYSTIS TRANSMISSION EXPERIMENTS

EXPERIMENT 20

Fresh bovine hearts were obtained from the Johannesburg abattoir 
and checked (fresh  tissue : squash technique) fo r  the presence o f 
sarcocysts. P o s itive  hearts from a 1,5- and 3-ye a r-o ld  animal, 
respect1v e ly ,  were stripped o f a l 1 connective tissue  and minced 
(hand mincer). The meat was fed to four coccldla-free puppies on 26 
March 1970. Harvesting techniques were subsequently tested on the 
faeces o f the Infected animals.

EXPERIMENT 11

Two cross dalmatian/pointer puppies, obtained p riva te ly , showed 
a high natu ra l In fe c t io n  o f Sarcocystls on examination o f th e ir  
faeces. On 14 May 1979, the In te s t in e  o f one o f the 12-week-old 
dogs was removed. The posterior two-th1rds o f the small In testine 
( I.e . jejunum and Ileum) was cut In to  4 cm lengths and scraped, 
with use o f a glass microscope s lid e , in clean water. Some sections 
contained undigested food but these were washed in  water before 
being scraped. Many sporocysts were present 1n the s e tt le d  
suspension (a mean o f 600 sporocysts and 47 oocysts per drop was 
found. I.e. 42 000 sporocysts per ml).

To concentrate sporocysts from the scrapings, h a l f  o f the 
material was placet In a Waring blender fo r 5 seconds before being 
sieved and the other h a lf  was sieved through gauze and allowed to 
s e tt le . Four drops o f a combined, d ilu ted  concentrate o f the sieved 
material were examined m icroscopically and a mean of 52 sporocysts 
and 35 oocysts per drop was found. Two b o tt le s  o f sporocysts from 
the gut scrapings contained 22 800 per ml and 13' 300 per m l, 
respective ly. These techniques proved to be suitable fo r the c a lf  
Inoculation experiment reported below.

Sporocysts were harvested from the faeces o f both dogs by 
centrifugal flo ta tio n . Two bottles o f washed sporocysts contained 
23 050 per ml and 11 600 per m l. re sp e c tive ly . A Swlss-Webster 
white mouse was inoculated by stomach tube with doses o f up to 1ml 
o f the combined concentrate, and recleved a to ta l o f 310 900
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sporocysts over a period o f 14 days. Flv n s  a f te r  the la s t 
Inocul a t lo n , the mouse was k i l le d .  Examlrat • i' „ f  G1ernsa-sta1ned 
Impression smears and formal -sal 1 ne -f 1 xed mese.- c lymph node, 
sp le e n , l i v e r ,  lu n g , k idney and b ra in  d id  ro t  re ve a l any 
hypnozo1te-11 ke stages o f the paras ite  (c f. Isosoora spp. - vide 
Markus. 1978b).

This was a Jo in t experiment w ith  M. B. Markus, which was 
supplementary to the subject o f th is  thesis.

EXPERIMENT 12

Some Sarcocvstis species infecting domestic animals are known to 
have a d e b l1I ta t fn g , and in acute in fe c tio n s , a fa ta l e f fe c t on 
th e ir  1 ntermediate hosts. S. cruz l o f c a t t le ,  as we 11 as ce rta in  
Sarcocystls species occu rring In sheep, goats and pfgs are 
responsib le fo r  rep roductive losses due to abortion and reduced 
weight gain of the Intermediate host (Herbert and Smith, 1987). The 
c l in ic a )  e f fe c ts  o f sarcocystosis on the in te rm ediate host have 
been reported from various countries on d if fe re n t con tinents , 
in c lu d in g  Canada, Europe, the United S tates, A u s tra lia  and the 
United Kingdom (Markus, 1978a).

Experiment 12 was carried  out in  order to determine wheSher Ŝ  
c ru z l In  South A f r ic a  1s a ls o  pa thogen ic  fo r  the bovine 
Intermediate host.

A bovine heart heavily infected with Sarcocystls was stripped of 
a l 1 connective tissue  and minced In a hand mincer. This meat was 
fed, on 21 March 1980, to two, 6-week-old cross 1abrador/ridgeback 
puppies which had not been fed raw meat o r dewormed. Faecal 
f lo ta t io n s  from the dogs had shown them to be cocc id fa -free . 
Sporocysts, 16,06 fim x 10,71 pm in  s ize and some oocysts, which 
measured 20,09 Jim x 15,66 pm, were passed in  the faeces 7-6 days 
a fte r Ingestion o f the meat.

The two dogs were k i l le d  on 8 A p ril 1380 (19 days p . 1 T h e  
po s te rio r  colon was removed and placed a t 4°C together w ith the 
a n te rio r  duodenum. The Ileum and jejunum o f each gut was scraped, 
washed several tW s  (n d is t i l le d  water, and sieved through gauze 
before being stored In the refrigera tor.

On 23 A p ril 1980, a s ing le  c a l f  was g iven (per as,) 2x300 ml o f



t>1 ended dog gut scrapings containing over 1 m in io n  sporocysts. The 
600 ml o f 1 nocu1 urn was mi xed w1th 400 ml o f powdered ml 1k and was 
administered In a bo ttle  In two doses o f 500 ml. A second c a lf  was 
kept as a control animal.

On day 27 p.1., the Inoeul ated cal f  became weak and I t  died on 
day 28 p.1. o f  acute sarcocystosls. Schlzonts were found 1n the 
endothelial c e lls  o f blued vessels in various tissues. Schlzonts In 
the brain (Figure 114) were examined by electron microscopy (Figure 
115), Invo lv ing  a technique which is described in the materials and 
methods section o f th is  thesis. Parasitized host c e lls  possessed a 
broad basal 1 amina and were electron -pa 1 e. In some sectio ns, the 
host c e l l  nucleus was seen as a crescent-shaped s tru c tu re  a t the 
periphery o f the c e l l .  Organisms id e n t i f ie d  as young second- 
generation schlzonts had an Irregu la rly -sh ap ed  nucleus and were 
surrounded by a double p e l l ic u la r  membrane. Intermediate-aged 
sncond-generatlon schlzonts had an enlarged, lobed nucleus and an 
In fo ld e d , double p e l l ic u la r  membrane. S ingle u n it membranes 
associated with the developing apical complex o f each meroxolte, 
appeared around the lobes o f the enlarged pa ras ite nucleus. 
However, In tranuclear spindles at the outer edges o f the nuclear 
lobes, each of which extend between two developing apical complexes 
(Dubey e t aU, 1980), could not be distinguished.

Endopolygeny in second-generation schlzonts o f cruzi Invol ves 
the enlargement o f  the nucleus to  form numerous lobes. A l l  
merozoltes associated w ith  the nuclear lobes bud from a cen tra l 
area w ith in  the sehlzont, Dubey e t al_, (1980) described the 
formation o f first-genera tion merozoltes from 2-4 residua! bodies. 
Their presence ind icated th a t m ito tic  d iv is io n  had taken place 
p re v io u s ly , and th a t each nucleus became pa rt o f a c e n t ra l ly -  
located residual body.

In the present study, mature second-generation schlzonts were 
examined u ltra s tru c tu ra l ly  (F'gure 115) and, although the formation 
of merozoltes was found to be s im ila r to that described by Oubey et 
a l . (1980) fo r firs t-g e n e ra tio n  m erozoltes, the development o f 
second-generation merozoltes from a single central area w ith in the 
sehlzont is not known to occur. Unlike first-genera tion schlzonts, 
very l i t t l e  res idua l cytoplasm was evident w ith in  the mature 
schlzonts examined. This Indicated th a t most o f the cytoplasm o f

\



the schlzont had been Incorporated In to the merozoites. Schlzonts 
examined In the present study were ly ing  free r f th ln  the host ce ll 
cytoplasm, and were not apparently surrounded by a parasltophorous 
vacuole.



FIGURE 114!Light photomicrograph o f a schlzont in an endothelial 
cel \ 1n the bra in o f a c a l f  Bo^ taurus which had died o f acute 
sarcocystosls. xlOOO. F ixa tio n : formal -  sal in e ; s ta in i to iu id ln e  
blue (semi-thin section).

FIGURE 116tTransmission electron micrograph o f a schlzont in brain 
tissue o f a c a lf  Bos taurus which had died of acute sarcocystosis. 
x60Q0, Fixation: fo rm al-s i'lne .



ZEBRA-DOG SAKCOCYSTIS TRANSMISSION EXPERIMENT

EXPERIMENT 13

U ltrastructu ra l l y ,  the cyst w all o f a Sarcocystls species o f the 
m ountain zebra Equus zebra hartmannae was found to  be 
m orph o lo g ica lly  s im ila r  to  sarcocysts o f the domestic horse 
(f ig u re s  87 and 88). As the domestic dog was known to be a f in a l 
host o f horse Sarcocystls in  Europe and the United States, I t  was 
decided to  attempt transmission o f zebra Sarcocystls to the dog. 
The transmission work Involved co llabo ra tive  research with M. B. 
Markus and H. C. Biggs. I pa rtic ip a te d  in  the feeding o f meat to 
the dogs (and the post mortems on the dogs), examined the cysts in 
the meat u ltra s tru c tu ra lly , and screened the faeces o f the puppies.

S arcocystis- in fe c te d  mountain zebra meat (containing the same 
kind o f sarcocyst as had been found previously), co llected in the 
v ic in i t y  o f  Windhoek, Namibia, was fed to  fo u r co ce id ia -fre e  
puppies which had never.eaten raw meat, namely two from each of two 
l i t t e r s  (8-week-old cross weimaraner/doberman pups and 6-week-old 
cross labrado r/ro ttw e ile r pups, respective ly). A litte r-m a ie  poppy 
from each 1 i t t e r  was used as a con tro l animal. The faeces o f the 
con tro l puppies were examined d a i ly  fo r  seven weeks a fte r  
commencement o f the experiment. They remained cocc id ia -free  
throughout th is  tim e. Sporulated oocysts o f Sarcocystls were 
present in  the in te s tin a l v i l l i  o f two experimental puppies 
examined a f te r  9,5 days, although stages o f the paras ite  had not 
yet appeared in th e ir  faeces. The prepatent period in  the other two 
experimental puppies was more than 9,5 but less than 10,5 days. 
Fifteen sporocysts measured 12,3 pm x 9,2 pm (range 10,9-13,1 pm x 
8,9-9,5 pm).

Oocysts and sporocysts were harvested from the in te s tina l mucosa 
o f the experimental puppies by a modification o f the technique used 
by Heydorn e t aj_. (Is81). These sporocysts were to  have been used 
fo r  attempted transmission o f zebra Sarcocystls to the domestic 
horse. However, experimental horses were not a v a ila b le ;  and the 
number o f sporocysts obtai ned was in  any case probably not 1arge 
enough to cause changes in temperature in experimental)y infected 
horses (as has been done w ith  horse/dog sporocysts by recent



Although the most l i k e ly  na tu ra l d e f in it iv e  host o f the 
Sarcccystis species occurring in zebra is  the black-backed jackal 
Canis mesomelas, the present investiga tion showed that the domestic 
dog may be "substituted" fo r a fe ra l (probably canid) host. I f  the 
Sarcocystis species in both w ild and domestic equine hosts is  the 
same, then both the fe ra l f in a l host and the domestic dog are 
d e fin it iv e  hosts o f th is  species.

IMPALA-VULTURE SARCOCYSTIS TRANSMISSION EXPERIMENT

EXPERIMENT H

I screened faecal samples from vultures which had been Infected 
with Sarcocystis o f the Impala Aepyceros melampus by M. 8. Markus 
and P. 0. Mundy (see Markus e t al_., 1985); and examined, by 
e le c tro n  microscopy, the cyst types present in  the In fe c t iv e  
m ateria l. The electron microscopic resu lts are reported elsewhere 
in  th is  thesis.

T h ir ty  (30) sporocysts measured 13,0 jjm x 10,1 pm (range 9,9- 
H ,4  pm x 9,2-11,1 pm).

CAT-OVINE SARCOCYSTIS TRANSMISSION EXPERIMENT 

EXPERIMENT 15

Twelve sheep oesophagi (M80-13 to  24) were obtained from the 
Johannesburg abatto ir on 2 June 1980. large Sarcocystis macrocysts 
of the sheep/cat type were present in some oesophagi (thick-walled 
m icrocysts o f the sheep/dog type were a lso found in some o f the 
oesophagi). Several macrocysts were fixed  in  gl u ta ra 1dehyde fo r 
transmission electron microscopy. Other macrocysts were dissected 
out o f in fected  sheep oesophagi (a f te r  storage, b r ie f ly ,  a t 4°C) 
and were fed to  two k itte n s  on 5 June 1980, a f te r  examination o f 
th e ir  faeces had revealed an absence o f Sarcocystis. The k itte n s  
subsequently developed patent infections. The prepatent period was 
approximately 6 days and the patent period was at least 28 days.
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ABBREVIATIONS USED IN APPENDIXES:

NO. EXAM. Number o f specimens examined h lstopa tho log ica lly
NO. INFECT. Number o f specimens Infected
$ INFECT. Percentage o f animals Infected from a l l  regions

- r e la t iv e  on ly  to the numbers o f specimens 
examined in the Department o f Zoology a t the 
University o f the Wlwatersrand 

NO. EXAM. T.E.M. Number o f specimens examined by transmission 
electron microscopy 

SPECIMEN NO. Specimen laboratory number
SKELETAL M. Skeletal muscle
CARDIAC M. Cardiac muscle
INOC. Number o f lab o ra to ry  rodents Inocu la ted w ith

Sarcocystls In transmission experiments 
n.e. Not examined



APPENDIX 1: SOUTHERN AFRICAN HILO MANUALS EXAMINED II1STOPATHOLOGICALLY FOR MUSCULAR SARCOCVSTIS
i m c r m  -  bkeakbokr in to  lo ca lit ie s *

The numbers given In brackets refer w the numbers o f specimens examined and/or the numbers of
specimens found to be Infected b> other people working on Sarcocystls In khe Department o f Zoology
at the University o f the Wltwatersrand. (Prevalence data which are not my own have been omitted
for many host mammals, p a rticu la rly  those host species from which I did not a lso screen muscle),

SPECIES LOCALITY REGION HO. EXAM, HO. INFECT.

ORDER; 1NSECT1V0RA 
m iL Y : CHRfSOCHlOnjBAE
Golden mole Eremltalpa grantl Namibia 5 0

FAMILY: HACROSCELtOIBAE 
SUBFAMILY: MACROSCELiDlNAE
Four-toed elephant shrew Petrodromus Kruger Hat. Park Transvaal(East.) 3 0

te tradacty lls

Geographic co-ordinates have not been given as the raw data are merely f^ r  the Information of the 
author (the Information o f relevance to the reader has been incorporated 1n Appendixes 1 and 2).



ORDER: CHIROPTERA 
SUBORDER: ME6ACHIROPTERA 
FAMILY: PTEROPOD1DAE 
SUBFAMILY: PTEROPOD1NAE 
Egyptian f r u i t  bat Rousettus 

aegyptlacus

ORDER: PRIMATES 
SUBORDER: ANTHROPOIDEA 
FAMILY* HtoIJNlDAE

Kruger Mat. Park TransvanllEast.)

44 (11) 0 (0)

Natal 3
0 (4) 0 (2)

TransvaaHNorth.) 0 (33) 0 (2)

Cape 0 (7) 0 (1)

0 (0) 0 (3)

8 (1) # (0)
0 (7) 0 (0)

- V /  h-:'- ,

f t .  ,



Kruger Nat. Pa
Nelsprutt
Vaalwater
Duiwelskloof
Rustenburg
Pretoria
Johannesburg*

TransvaaUEast.)
Transvaal (East.)
Transvaal(North.)
Transvaal(North.)
Transvaal(West.)
Transvaal
Transvaal

0 (1)
0 (16) 
0 (11) 
0 ( 12) 
0 (2)
0 (41)

(0)
(3)
(0)
( 2 )

( 1)
( 1)

ORDER: LAGOMORPHA 
FAMILY: LEPORIOAE 
Scrub hare Lepus sa xa tilis Kruger Nat. Park 1-ansvaalUast.)

ORDER: RODENTIA 
FAMILY: BATHYERGIDAE 
SUBFAMILY: GEORYCH1NAE 
Cape mole ra t Georychus capensls

Includes specimens o f unknown geographic orig in .



FAMILY: HYSTRICIBAE 
Crested porcupine liys trix  

africaeaustral is

FAMILY: SCJURIDAE 
Tree squ irre l Paraxerus cepapl

FAMILY: MURIDAE 
SUBFAMILY: MURINAE 
Spiny mouse Acomys splnoslsslmus

Single- ;tr1ped mouse Lemnlscomys 
Hrls e lda

Striped mouse Rhabdomys pumYlio

Water ra t Oasymus Yncoffltus

House mouse Kus musculus (Introduced)

Kruger Hat. Park Transvaal(East.) 1

Kruger Nat. Ra-k Transvaal(East.) 8

Kruger Nat. Park TransvaalfEast.) 

Kruger Nat. Park Transvaal(East.)

Natal Q (2)

Natal Q (1)
Marlon island 119

0 ( 2) 

0 ( 1)

s_ Kruger Nat. Park Transvaal(Ee

T lL .v  -

- Y  . - d '

:  ' :' i r  ‘
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-

Park Transvaal(East.)Spotted hyaena Crocuta croc'uta



r  Nat. Park TransvaaMEast.)

African wild cat Falls lybica

(15) 0 (0)

o (1) 0 (0)

o (4) 

0 (b) 

t . )  1

0 ( ] >

0 ( 0)

m

A .



SUBFAMILY: HERPEST1NAE
Surlcste Surlcata surieatta Cape 0 (2) 0 (0)

Yellow mongoose Gynlctls p e n ic ll la ti Namibia 1 0



Slender mongoose Galerella 
(Herpestes) sap.guinea 

Slender mongoose

Banded mongoose Mungos mungo

Kruger Nat. Park Transvaal(East.) 2

Vrolijkhe ld Cape 1

ORDER: PROBOSCIOEA 
FAMILY: EVEPHAilTIDAE 
Elephant Loxodonta afrlcana Kruger Net. park Transvaal(East.)

Zimbabwe

ORDER: HYRACOIQEA
FAMILY: PROCAVIIDAE
Rock rabbit Procavia eapensls

ORDER: PERISSODACTYLA
f a m i l y ; e q a ro A f
Mtn zebra Eguus zebra zebra

Mtn zebra Eguus zebra hartmannae

Cradock
Pllansberg
Cradock

Transvaal

Namibia



Kruger Hat. Perk Transvaal(East,)

FAMILY: BOVIDAE 
SUBFAMILY: ALCF.LAPIIINAE 
TRIBE: CONHOCHAETINl 
W11debeest Connochaetes taurii

PongoL



TRIBE: AICEUPH1N1 
Tsessebe Pamnliscus lunatus Kruger Nat. Park Transvaat(£ast.) 

NylsvTel Transvaal{North.)

SUBFW1ILY: ANT1L0PINA.E
TRIBE: ANTIlOPlNi
Springbuck ftntldorcas niarsupialls

TRItiE: MOTimiM
SCeenbuck Raphicerus campestrls Kruger Mat. Park Transvaal(East.)

SUBFAMILY: AEPYCEROTINAE 
ImpaU Aepyceros melamiius Kruger Nat. Park Transvaal(East.)

Zimbabwe

SUBFAMILY: HIPPOTRAGINAE 
Gemsbuck Oryx gazella

SmMZLY: DDVJW 
TRIBE: BOVINi 
Buffalo Syncerus eaffer Kruger Nat. park Transvaal(East.)

Zimbabwe



TRIBE: TRAGELAPHINI
Kudu Tragelaphus strepslcaros Namibia 12 6

Kruger Nat. Park Transvaal(East.) 38 33
Zimbabwe 2 1

Bushbuck Tragelaphus seriptus Kruger Nat. Park Transvaal(East.)

SUBFAMILY: REDUNCINAE
Mtn. reedbuck Redunca fu ivorufu la Cradock Cape

Waterbuck Kobus ellipsiprymnus Kruger Nat. Park Transvaal(East.)

Lechwe Kobus leche Namibia



APPENDIX 2 : SOUTHERN AFRICAN WILD MAMMALS EXAMINED ItlSTOPATHOLOGICALLY FOR MUSCULAR SARCOCYSTIS 
INFECTION

The numbers given In brackets refer to the numbers o f specimens examined and/or the number of 
specimens found to be Infected by other people working on Sarcoc.ystls in  the Department of Zoology 
at the University o f the Hltwatersrand. (Prevalence data which are not my own have been omitted 
fo r many host mammals, p a rtic u la r ly  those host species from which I did not also screen muscle).

SPECIES . NO. EXAM. NO. INFECT. X INFECT.

ORDER; INSECT1VORA 
FAMILY; CHRYSOCHLORIOAE
Golden mole Eremltalpa qrantl 5 0 0,00

FAMILY: MACROSCELID1DAE 
SUBFAMILY: MACROSCELIDINAE
Four-toed elephant shrew Petrodromus 3 0 0,00

te tradacty lls

ORDER: CHIROPTERA 
SUBORDER: HESACHIROPTERA 
FAMILY: PTEROPODIOAE



Egyptian f r u i t  bat Rousettus aegyptiacus

Baboon Papio urslnus

3 (11)Vervet monkey Cercoplthccus

Scrub hare Lepus M X d tllf l

Cape mole ra t Setirycbus capensli



FAMILY; HYSTR1CI0AE
Crested Dorcuoine l.vs trix  africaeaustral 1s . o

FAMILY: S C M im
Tree sou irre l Paraxerus cepapl 8 0

FAMILY: MURJDAE
SUBFAMILY: HURINAE
Soiny mouse Acomys splnosissimus 6 3
Single-striped mouse Lemniscomys qriselda *

Striped mouse Rhabdomvs pumi?fa ■ 0
Water ra t Dasvmus incomtus o (2) 0 !2)

House mouse Hus musculus (Introduced) 0 (1) 0 ( I) 200,00
(island) 119 1(?) 0,84(?)

Multimammate mouse ?noays natalensis 3 33,33

Mamaqua rock mouse Aethomvs namaquensis 8 (2) 3 12)

Red veld rat Aethomvs chrvsophilus 3 i

- f ‘

s:



0 (1) 0 (0)

1 (7) 0 (0)



Caracal Fells caracal 3 (15) 0 (0)

African w ild  cat Fells lybica 0 (1) 0 (0)

FAMILY: CAN1DAE 
SUBFAMILY: CAN1HAE
Cape fox Vulpes chawa 0 ( 4 )  0 (1)

Slack-backed jackal Canls mesomeUs 2 (5) I  (0)

FAMILY: MUSTELIOAE 
SUBFAMILY: MUSTEUHAE 
Striped polecat Ictonyx

FAMILY: VIVERRiOAE 
SUBFAMILY • VIVFHRIHAE 
African . n  C lv e tt lc t l

4 (1) 3 (0)

1 (1) 1 (0)

SUBFAMILY: HERPESTINAE
Surlcate Surlcata sur’ catta 0 (2) B (0)



ORDER: PROBOSCIOEA 
FAMILY: ELEPHANTIDto 
Elephant loxodonta afrlcana

ORDFR: HYRACOIOEA
FAMILY: PROCAVIIOAE
Rock rabb it Procavla capensls

ORDER: PERISSODACTYLA 
FAMILY: EQUIDAE 
Mtn zebra Egous 
Mtn zebra Equus zebra

BurcheU 's  zebra Equus burchelH



ORDER: ARTIODftCTYLA 
FAMILY: SUIDAE
Warthog Phacochoerus aethloplcus

FAMILY: HIPPOPOTAMIDAE 
Hippopotamus KippopoUmus amphiblus

FAMILY: GIRAFFIDAE
Giraffe G lraffa camelopardalis

FAMILY: BOVIOAE
I SUBFAMILY: ALCEimiWE
[  TRIBE: CONHOCHAETINI

Wildebeest Connochnetes taurinus

TRIBE: ALCELAPHINI 
Tsessebe DamaHscus lunatus

SUBFMILY: ANTILOPINAE 
{FT TRIBE: ANT1L0PINI

Springbuck Antidorcas marsupiaHs

TRIBE: NEOTRAGIRI
Steenbuck Rapliicerus campestris

26 (2 0 ) Zl (17) 82,61

10 (2 )  7 (2 )  75,00

7 2 20,57

19 (4 )  13 (0 )  66,52

1 0 0,00



16 ( 1)ImpaU Aepyceros melampus

Gemsbuck Oryx gazella

Duffalo Syncerus caffer

Kudu Tragelapbus strepslceros



APPENDIX 3: HOSTS OF CYSTS EXAMINED BY TRANSMISSION ELECTRON MICROSCOPY

SPECIES LOCALITY REGION NO. EXAM. T.E.M.

ORDER: PRIMATES 
SUBORDER: ANTKR0P0Z0E4 
FAMILYt CERCOPITKECIDAE 
SUBFAMILY: CERCOPITHECINAE 
Vervet monkey CercopUhecus 

pygerythrus 
Vervet monkey

ORDER: RODENTIA 
FAMILY: MURIOAE 
SUBFAMILY: MURINAE
Spln^ mouse Aeomys splnoslsslmuii Kruger Nat. Park Transvaal(East.) 1

Cradock Capa

Vaalwater Transvaal(North.)

Mu1t1mnmmate muse Praomys natalensis Kruger Nat. Park Transvaal(East.)



Kruger Nat. Park Transvaa1(East.)Namaqua rock mouse ftethomi 
namaquensls

ftethoigys chrysophllus Kruger Nat. Park Transvaal(East.)

Kruger Nat. Park Transvaal(East.)Spotted hyaena Crocuta crocuta

Kruger Nat. Park Transvaa1(East.)

African civet C iv e ttlc tls  (Vlverra) Kruger Nat. Park Transvaa1(East.)

SmaD-spotted genet fienetta genetta Kruger Nat. Park Transvaa1(East.)

Large-spotted genet Senetta tlg rlna  Kruger Nat. Park Transvaa1(East.)



SUBWMIU; HEflPESTlHAE 
Slender mongoose Ga)@re]la 

(Herpeates) sanguines
Kruger Mat. Park Transvaal(£ast.)

ORDER: PERISSODACTfLA 
rAHlLV: EQU1DI\E
Mtn zebra Equus zebra hartinannae Etosha Neralbla

» « " " l: Mindlioek Namibia

Burchell's zebra Equus burchalll ECosha Namibia

tiMER: ARTIOOACTVLA 
MHltV: SUIDAE
Warthog Pliacoehoerus aethloplcus Wlndlioek Namibia

Kruger Nat, Park TransvaaKEast.) 
West Nicholson Zimbabwe

FAMILY: tUPPOPOTRMIOAE
Kruger Nat. Park TransvaaKEast.)

1 (macro.)



Giraffe G iraffa cameiopardaHs
Kruger Nat. Park Transvaal(East.)

TransvasHNorth.)

Springbuck Antirforcas marsuplaHi

Kruger Nat. ®irk TransvaaliEast.)Impala Aepycsros melampus

Gemsbuck Oryx gaze))a



SUBFAMILY: a im  ME 
TRIBE: TRAGELAPHtNJ
Kudu TrageUptius strepslceros Namibia

“ " Kruger Nat. Park Transvaal (East.)
11 " " Zimbabwe

Bushbuck Tragelaphus scrlptus Kruger Nat. Park Transvaal(East.)

SUBFAMILY: REOUNCINAE
Materbuck Kobus ellipsiprymmis Kruger Nat. Park Transvaal(Ea$t.)

Lechwe Kobus leche Naml Ma



APPENDIX 4: DOMESTIC ANIMALS i#  SOUTHERN AFRICA EXAMINED IIISTOPATIIOLOG1CALLY FOR MUSCULAR 
SARCOCVSTIS INFECTION - LOCATION OF SARCOCVSTS AND HOSTS OF CYSTS EXAMINED BY TRANSMISSION 
ELECTRON MICROSCOPY

SPECIES LOCALITY REGl'jN . NO. EXAM. NO. INFECT. % INFECT. NO. EXAM. 1

o* Bos taurus Melmoth* Natal 1 100,00 1

Johannesburg* Transvaal
Joha'inesburg0 Transvaal ? °

Donkey Equus '-.sinus Springs0 Transvaal 1 0
Morse Equus cafra)1vs Cradock* Cape 2 0 0,00 0

Springs0 Transvaal 31 16,13 1
Pig Sasscrofa Krugursdorp0 1 3,12 1
Sheep M l  5 l l e- l Allerton* 2 2 100,00 2

92,86

* Ox - skeletal muscle; Horse - thigh and pectoral

V'  ;  ’  - ' i



hindleg



Gaboon Papio ursinus Transvaal(East.) M83-41

Transvaal(North.) M80-33 
Kao-49

Vervet monkey Cercopithecus 
pygerythrus 

Vervet monkey

KS2-206

Transvaal(East.) M83-115 
fransvaal(Nortft.) M81-181

H80-83



ORDER: ROOENTiA 
FAMILY: MUR1DAE 
SUBFAMILY: NURINAE
Spiny mouse Acomys spinoslsslmus Transvaal(East.)

j  Lemnlscomys Transvaa!(East.i

- : a '



House mouse Hus musculus ( Introduced) Natal (HE

" " " ’  Marion Island H81-156

Multimammate mouse Praomys natalensis Transvaal(East.) TO 30557

Mamaqua rock mouse Aethom^s TransvaaHEast.) K79-20
nawaquensls

Namaqua rock mouse Natal (M80-111)

d veld ra t ftethomys chr.ysophilus Transvaal (East.)

FAMILY: CRICETIOAE 
SUBFAMILY: OENORCWliRINAC 
Fat mouse Steatomys pratensis



ORDER: CARNIVORA 
FAMILY: HYAENIDAE 
SUBFAMILY: HYAENINAE
Spotted hyaena Crocuta crocuta Transvaal(East.) M83-114

FAMILY: FELIDAE 
SUBFAMILY: FELIHAE
Lion Panthera leo Transvaal(East.) H63-98

(M86-1Z7)
“ " " Zimbabwe H86-110

(H86-U1)

FAMILY: CANIDAE 
SUBFAMILY: CANINAE
Cape fox Vulpes chama Cape (M80-169)

Black-backed jackal Canis mesomelas Transvaal(East.) M83-102

skeletal

skeletal 
skeletal 
skeletal 
skeletal 
pectora l, 
hindleg 
pectora l, 
hindleg

skeletal

skeletal



African c ive t C lv e ttic tls  (Vlverra) rransvaal(East.) M83-H3
diaphragm,

Small-spotted genet Genetta genetta TransvaaUEast.) 7N 3055S

leg

Large-spotted genet Genetta t lg r ln a  Transvaal(East.) TM 30518 leg

Slender mongoose Galerella 
(tierpestes) sanguinea

Transvaal(East.) TH 30565 leg

pectoral, leg





ORDER: ARTtOOACTYLA 
FW1LY: SUIOAE
Uarthog Phacochoerus aettiYopkus Mamibia MART ^ fron t!eg, neck

hind!eg
M82-79 fron tleg , neck

hindleg
M8Z-80 fron tleg , neck

hindleg
M62-6! frontleg, neck

hindleg
M81-218 hindleg
Mel-219 hindleg
MB1-220 hindleg

n " “ Natal M82-94 w c ti.fu ,,
hindleg 

H82-89 pectoral,
hindleg 

M82-91 pectoral,
hindleg 

H82-92 pectoral,
hindleg 

M82-96 pectoral.



M82-192

(M83-19)

{K83-20)

(M83-21)

(M83-22)

(H03-23)

(M83-24)

(M83-25)

(H83-27)

(M83-28)

pectoral, 
hindleg 
pectora l, 
hindleg 
pectoral, 
hindleg 
pectora l, 
hindleg 
pectoral, 
hindleg 
pectoral, 
hindleg 
pectoral, 
hindleg 
pectoral, 
hindleg 
pectora l, 
hindleg 
pectoral, 
hindleg 
pectoral, 
hindleg 
pectoral, 
hindleg



(M83-29)

(H63-30)

(M83-31)

(M83-33)

Transvaal(East.) M83-66 (macro.Warthog Phacochoerus aethloplcus



pectuvd?, n.e.

skeletal n.e.

pectcra?, n.e,
diaphragm.
hlndquarter
thorax, n.e.
abdomen,

hindleg
diaphragm n.e.

pectoral, neg.

pectora l, neg.

fnasseter,
occip ital

S

M83-156

Wurthog Phacochoerus aethiopfcus Zimbabwe H83-2C

FAMILY: H1PP0P0TJW1DAE
Hippopotamus Hippopotamus amphlblus TransvaaHEast.} H83-I3I

M83-H4

FAMILY: GIRAHiDAE
GlrafFe 61 r a f fa Camelopardalis Namibia HB5-I03

M85-104 

Transvaal(East.) H85-81



FAMILY: ROVIOAE 
SUBFAMILY: ALCELAPIIINAE 
TRIBE: CONNOCIIAETINI
HIldebeesL Cannochaetes taurlnus Natal M82-88

M82-2M
H82-20G

MS2-05

Mfl2-87

(M83-I7)

(M03-18)

TRIBE: ALCELAP1IIN1
Tsessebe Bamallscus lunatus Transvaal(North.) MB5-72

M05-87

pectoral, n.e.
hindleg

pectora l, n.e.
hindleg
pectora l. n.e.
hindleg
pectora l. n.e.
hlndlefj
pectoto). n.e.
hindleg
pectoral, n.e.
hindleg

pectora l, thigh neg. 
pectora l, thigh neg.



.  c /

'  " I f ' : ‘- s i



hindleg

SUBFAMILY: AEPYCCROTINAE 
Impala Aepyceros melampus Tvansvaal(East.) H83-100 

M83-108

skeletal
skeletal
skeletal



ImpaU Aepyceros melampus

SUBFAMILY: H1PP0TRAGINAE 
Gems buck Oryx qazelU

fron tleg ,
hindleg

fron tleg ,
hindleg

iff;;;;:



front!eg,
hindleg

fron t!eg, 
hindleg

fron tleg ,
hindleg

fron tleg ,
hindleg

fron tleg ,
hindleg

fron tleg ,
hindleg

fron tleg .
hindleg

fron tleg ,
hindleg



t m



Zimbabwe •144)Buffalo Syncerus caffer

Kudu Tragelaphus s treps icem

hindleg

hindleg



MB3-103 pectora l, 
diaphragm, 
Mndquarter

. . . .

H8 3-170 skeletal
diaphragm

pos.

skeletal
pectoral,
hindleg

"  "

skeletal

pectora l, 
diaphragm, 
hlndquarter

. . . .

pectoral, 
diaphragm, 
hlndquarter

MB3-116 pectoral, 
diaphragm

n.e.

M83-117 pectora l, 
diaphragm, 
Mndquarter

" ‘ 3:U8

pectoral, 
diaphragm, 
hlndquarter





pectoral

pectoral
diaphragm,
hlndquarter
pectoral,
diaphragm,
hlndquarter
pectora l,
diaphragm,
hlndquarter
pectora l,
diaphragm,
hlndquarter
pectora l,
diaphragm,
hlndquarter





pectoral

Lechwe Kobus leche skeletal



APPENDIX 6 :  LABORATORY RODENTS USED IN  SARCOCYSTIS TRANSMISSION EXPERIMENTS -  HOSTS EXAMINED 
H1STOPATHQLQGICALLV AND 8Y TRANSMISSION ELECTRON MICROSCOPY

SPECIES NO. EXAM. CONTROL INOC. NO. INFECT. % INFECT. NO. EXAM. T.E.M.

Olarfc ra t Rattus rattus* IB 5 13 6 46,15 2

Brown r-.t Rattus 36 10 26 4 16,36 1
norvegtcus albinos'1'

House mouse Mus musculus+ 33 9 24 0 0,00 0

Note: Macroscopic examination fo r sarcocytts In skele ta l muscle from the pectoral and thigh areas 
o f 300 (three hundred) "contro l" jL norveglcus, which were o f  the same “stock" as those mentioned 
above but had been maintained In a d iffe re n t animal house, was negative.

* Laboratory-bred, from parents trapped 1n Johannesburg 
+ Laboratory-bred: Brown ra t - Sprague-Oawley stra in 

House mouse - Swlss-Webster stra.n



APPENDIX 7: INDIVIDUAL MEASUREMENTS OF SARCOCrST COMPONENTS FROM 
MICROGRAPHS OF VARIOUS MAGNIFICATIONS

In most cases, the measurements were taken from micrographs o f a 
s ing le  cyst from a single animal.

Where more than one cyst o f the same species o f Sarcocystis was 
measured from the same animal , th is  is  ind ica ted  by the number of 
measurements g iven fo r cyst diameters fo r  th a t specimen in  th is  
Appendix.

In cases where mare than one animal o f the same species from a 
p a r t ic u la r  region had the same kind o f sarcocyst (based on 
morphological struc ture), the measurements fo r the components were 
pooled • as ind icated in  th is  Apoendix, where more than one 
specimen number precedes a group o f measurements.

Cysts were measured random Iy  and no se le c tio n  was made on the 
basis o f maturity and/or size. The number o f measurements fo r each 
component varies, and was dependent on the number and s u ita b il ity  
o f the micrographs. I t  is assumed that the measurements fo llo w  an 
approximately "normal" d is tr ibu tion .

In th is  Appendix, the specimen (la b o ra to ry ) number o f each 
animal (or numbers, i f  the measurements from more than one animal 
have been pooled) from which cyst measurements were taken, is 
l is te d  on the le f t .  Letters in the f i r s t  ve rtica l column are codes 
fo r  the ind i vidua 1 components (see component code key: C.) o f the 
cys t(s ) in  the an im al, th a t were selected fo r  measurement. The 
ind iv idua l measurements fo llo w , and are lis te d  horizonta lly .

The components o f the cysts were measured in  m illim e te rs , from 
which the e q u iv a le n t dim ensions In  m icrom eters (jim) were 
calcu lated, according to the magnifications o f the micrographs. A11 
measurements fo r the cyst components In th is  Appendix are given In 
micrometers (pm).

In order to  measure the sarcocyst diameters from sem i-th ick 
sections on microscope s lide s , a magnification factor fa r an ocular 
micrometer (g ra tic u le  in  eyepiece) was used. The m agnification 
fac tor was determined by ca lib ra tion  o f a SM-Lux Leltz microscope 
with the aid o f a 0,01 in te rva l stage scale.



COMPONENT CODE KEY (C .):
a Width of cyst wall including ground substance
b Length o f protrusions (longitudinal section: US.)
c Width o f protrusions (U.S.)*
d Longest measurement fo r protrusions (cross section: X.S./
e Shortest measurement fo r protrusions (X.S.)**
f  Length o f merozoites (L.S.)
g. Width o f merozoites (L.S.)
h Distance between bases o f protrusions at cyst wall
i Longest diameter of cyst in semi-thick sections (X.S.)**
j  Shortest diameter o f cyst in semi-thick sections (X.S.)**
k Length o f cyst in semi-thick sections (L.S .)
1 Width o f cyst 1n semi-thick sections (L.S.)

Complete lo n g itu d in a l sections o f the pro trusions were not 
obtained in cases where they were convoluted and/or not ly in g  
pe rfec tly  in the plane o f section (figu re 116). Measurements fo r b 
and c refer to the parts o f the protrusions v is ib ly  attached to the 
cyst body In the micrographs. A lo n g itu d in a l section o f a 
p ro trus ion  which was not connected a t i t s  base to  the body o f the 
c y s t ,  was never measured. The reader sho u ld  re fe r  to  the 
appropriate Figures (micrographs) when con su ltin g  the data in 
th is  Appendix.

**  In case;, o f p e r fe c t ly  c irc u la r  cross sections o f p ro trus ions, 
measurements fo r d and e would be Iden tica l. S im ila rly , in cases of 
pe rfec tly  c ircu la r  cross sections o f cysts, measurements fo r 1 and 
j  would be identica l.





fee.
s .

: a 0,74; 0,70; 2,05; 0,92; 1,20
b 0,70; 0,68; 1,60; 1,90

c 0,55; 0,52; 0,53; 0,47
f  6,40; 6,25; 5,00
g 2.80; 1,50; 1,62

0,47; C.47; 0,46
5,40; 4,67; 5,20
1,70; 2,00; 1,30

: s O.SO; 0.48; 0,62; 0,60; 0,63; 0,73; 0,37
0,79; 0,85; 0.78

f  5,50; 5.92; 5,25; 6,25; 6,00
g 1,92; 1,67; 1.75; 1,50; 1,25
1 72,5
j  70,0

: a 0,44; 0,45; 0,57; 0,46; 0,44; 0,47;
0,23; 0,40

1,13; 0.77;
1,13; 1,24;

0,85; 0,87; 0,77;

1,73; 1,53; 1,27
c 1,33; 0,97

1,33; 1,05
,20; 0,87; 1,15;

i 37,5 
j  35,0

« > V !





TM 30558/30571/30675: a 0,43

TH 30558: 1 70,0 
j  50,0 

TM 30571: 1 122,5
j  112,5 

TM 30575: 1 47,5
j  42,5

TM 30518:

TM 30565: a 0,50; 0,47;
0.40;

4.75;
1,17;



•  '  - y
f l y "

. f ) ,

a 0,80; 1,20; 1,00; 0.92; 0,92; 0,68; 1,05
1,05; 0,90; 0,97; 1.06; 1,20

b 5,80; 7,53
c 0,67; 0,67
d 1,56; 1,12; 0,88; 0,85; 0,92; 0,98; 1,00

1,64; 1.04; 0,84
e 0.72; 0,47; 0,60; 0,68; 0,66; 0,44; 0,68

0,60; 0,60; 0,64
f  8,00; 7,75
9 2,00;
1 135,0
j  82,5

0.63; 0,50; 0.57; 0,47; 0,80; 0,62; 0,48
0,44; 0,72; 0,80; 0,63; 0,64; 0,76
2,22; 1,64

1,27; 1,58; 1,60
0,42; 0,48; 0,40

90,0
72,5

f  10,00; 14,33; 9,00; 10,67
9 3,17; 2,83; 3,50; 3,00
1 115,0; 82,5
3 105,0; 70,0

a 0,73; 0.75; 1,22
i  2,00; 1,15; 1,67; 1,32; 1,13
; 0,63; 0,54; 0,50; 0,67;
f  10,20; 9,33; 7,40
9 2,80; 2,50; 2,20
1 72,5; 67,6; 47,5
J 67,5; 55,0; 46,0

-v

f l ' v



m

0.

0,63; 0,68; 0,82; 0,67; 0,68; 0,70
1,32; 1,28; 1.33
2,12; 2,60; 2,12
0,50; 0,48; 0,43
0,63i 0.90;
0,50; 0,53; 0,67;
6,25; 6,25; 6,50; 7,00; 9,60; 5,60; 5,70
6,00
2,25; 2,00; 1,75; 3,00; 2,33; 2.00; 2,00
2.33
57,5
55,0

0,97; 0.78; 0,77; 1,12; 0,86; 1.02; 0,75
0,83; 0,63; 0,65; 0,90; 0,90; 0.97
0,74; %,10l 0,90; l . * 0 ; 1,40; 1.17
0,93; 2.00
0,58; 0,57; 0,38; 0,62; 0,56; 0,33; 0,50
0,47; 0,57
10,63
3,13
72,5
60,0

0,85; 1.00; 0,90; 0,87; 0,80; 1,08; 0,93
0,90; 0,80; 1,05; 1,20; 1,08; 0,50; 0,90
0,95; 0,77; 1,55
3,00; 2,95; 2,60; 2,40; 3,33; 1,84; 1,46
0,45; 0,47; 0,40; 0,47; 0,55; 0,48; 0.45
0,88; 0,75; 1,05; 0.80; 1.24; 0.90; 0,80
O.SSi 0,65; 0,70; 0,68; 0,68; 0,75; 0.67
82,5
60,0

/

' >

' i .



2,25

5,25

\ j  652,6i 588,0

0,(7 ; 0,47
3,06; 2,76; 2,93;
1,16; 1,40; 1,00}





0,80; 0,58; 1,18;

d(H)*
0,50;
1,30;

0,58
2,16; 1,07;

e(M)* 0,72; 0,38; 0,87

d ( 0 " 0,62; 1,65; 1,05;

• (C)* 0,48; 0,50; 0,57; 0,75;
7,62; 5,25; 9,25; 8,12
2,25; 2,75; 3,75; 4,12

0,75; 0,90; 0,67; 0,67; 1,00;
0,75; 1,00; 0,87; 0,88;

1 1,25; 1,45; 1,70; 1,17; 1,60;
1.00; 0,00;

! 1,50; 1,40; 1,40; 1.47; 1,50; 1,40
1,69; 1,40; 1,88

' 10,00; 11,83; 12,67; 10,50; 10,83

1 ( . * 1 ! , » ; 2,00; 2,33; 2,67
70,0

I 70,0

i 1,50; 1,50; 1,10; 1,37; 1,60; 1,50; 1,37

1.40; 1,25
) 7,70; 7,37; 7,00; 7,33; 8,00; 7,87
: 0,30
! 8,67; 9,67; 7,67
i 3,00; 2,67; 2,33

1 155,0

Y -
r ,





e W ’

d(C)’

e(C)’

m







*

$ ■

3,83; 4,83; 5,25; 4,00; 3,50; 3,65
0,92; 0,83; 0,58; 0,95; 1,83; 2,33
1,35; 1,30; 1,48

0,12; 0,12; 0,17; 0,11; 0,31; 0,20;

d 0,41; 0,42; 0,36; 0,37; 0,42; 0,37;
0,50; 0,40; 0,84; 0,87; 0,45; 0,40;
0,35; 0,40; 0,32; 0,30; 1,10; 1,50

e 0,15; 0,19; 0,21; 0,20;
0,15; 0,10; 0,16; 0,07;

0,12; 0,14;0.14; 
i 57,5 
J 52,5

; 0,30; 0,17
; 0,17; 0,16
; 0,30

0,62; 0,47;
0,73; 0,40;

0,28; 0,27; 0,27; 0,32;
0,24; 0,24; 0,25; 0,23

0,32; 0,36;

/  -‘ v  *

M :

Y

\



'  . i

N

0,47;
0,40;

d(M)*

•  (H)*

d(C)‘

e(C)*

1,67; 3,00;
10,00; 7,25;

2,85; 2,75 •, 
180,0, 162,5 
162,5; 62,5

0.M;

See explanation at bottom o f Table 2.



M83-191: 1 80,0I

o



, e
 ̂ i

0,68; 0,73; 0,70; 0,67;
1 150,0
j  142,5

H79-112: a 0,38; 0,44; 0,60; 0,55i
0,42; 0,53; 0,40

1 77,5
J 55,0

'

O



APPENDIX 8: DISSECTION OF RODENT HOS'R TO DETERMINE THE PRESENCE OF 
SARCOCYSTS IN  MUSCLE FOR EXPERIMENTS 3 AND 4

The fo llow ing procedure was adopted, unless otherwise sta ted , 
fo r a l l  spt.imons examined.

The animal was k i l le d  by exposure to  chlo ro form  and then 
weighed. The skin covering the ventral surface o f both the le f t  and 
rig h t hind legs was cut and pu lled away. That overlying the ventral 
th orac ic  area was cu t in  a "v " shape, each cut extending to an 
a x i l la  o f the animal. This skin was fo lded back over the lower Jaw. 
Macroscopic examinations ware then carr ied  ou t by two persons 
(T.J.M. Daly and M.B. Markus). Following th is , two small pieces of 
s k e le ta l muscle from the leg  region and two pieces from the 
pe c to ra l/sho u ld e r area were examined m ic ro scop ica lly  (fresh 
preparations) fo r the presence o f sarcocysts. Skeletal muscle from 
the le f t  and r ig h t femora! regions, le f t  and r ig h t pectoral areas 
and the le f t  and r ig h t shoulder (scapula/humeral area) was removed 
and fixe d  in neutra l -bu ffe red formal -saline fo r subsequent l ig h t 
microscopic scru tiny .

D e ta ils  are provided here on ly  fo r  "p o s it iv e "  animals (and 
animals which died Prematurely). Deta ils o f negative animals are 
lis te d  in summary form in Tables 7 and 8.

D .I. Day o f Inoculation
P.M. Day o f autopsy (post-mortem)
D.P.I. Days post Inoculation
Mass Weight a t post-mortem
pcs. "Positive" fo r Sarcocystis infection
nag. "Negative" fo r Sarcocystis infection



EXPERIMENT 3

Animals Inocu la ted by stomach tube w ith  Rattus ra t tu s /c a t 
Sarcocystls sporocysts.

R. rattus H79-31: male
Bern: March 1979 (laboratory-bred)
D .I.: 16 November 1979 Dose: 122 500
P.M.: 1 April 1980 Hass: 258,20 g

Sarcocysts were seen both macroscopical 1 y and microscopically. 
As the In fe c t io n  was heavy, the cysts were e a s ily  v is ib le  to the 
naked eye. Measurements o f ten :ysts were taken from the pectoral 
muscles: mean 5,2 mm (range: 4,0-7,0 mm). S ke le ta l muscle was 
removed from the l e f t  and r ig h t  hind leg s , and placed In format - 
saline together with three pieces o f tongue muscle. Skeletal muscle 
from the diaphragm and pectora l and shoulder areas was placed 
together In a large bo ttle  o f fix a t iv e  with three pieces o f muscle 
from the v e n tr ic le  o f  the heart and pieces o f duodenum, removed 
from ju s t below the py lo ric  sphincter.

R. rattus M79-38: male
Born: March 1979 (laboratory-bred)
D .I.: 16 November 1979 Doje: 12 250
P.M.: 1 April 1980 Mass: 289,01 g

Sarcocysts were seen macroscopical l y  in  the deeper muscles, 
close to the costal and Intercostal muscles, ard In the superficial 
muscles o f the pectoral and shoulder regions. Measurements o f ten 
cysts from these areas were: mean 7,0 mm (range: 5,0-9,0 mm). The 
dissection procedure was the same as that fo r M79-31 (above). This 
specimen was not as h e a v ily  In fected  as M79-31, but a lo t  more 
cysts could be seen in the deeper muscle layers.



ft. rattus H79-46: male. CONTROL
Born: March 1979 (laboratory-bred)
P.M.: 1 April 1980 Mass: 274,03 g

This ra t was heav 11 y Infected. Measurements o f macroscopic cysts 
(10) were taken only from the pectoral and costal regions: mean 6,8 
mm (ra n g ,: 4,0-9,0 ram). Ske leta l muscle from the le f t  and r ig h t 
hind l Imbs was fixe d  Immediately in  fo rm a l-sa l Ine together w ith  
three pieces of tongue. Muscle from the pectoral and costal regions 
was removed and fixed, but no muscles from the shoulder region were 
taken; nor were the heart or duodenum removed.

ft. norveglcus M79-47: female. CONTROL

P.M.: 9 April 1980 Mass: 235,30 g

A l ig h t Sarcocystis infection was detected in  the musculature.
In ad d itio n  to s k e le ta l muscle, he a rt, duodenum and tongue were 
fixed in  form al-saline. The remainder o f the fresh skeletal muscle 
was removed and fed to two cats on 10 April 1980 (sea transmission 
experiment 7).

R. norveglcus H79-24: female

D .I . :  16 November 1979 Dose: 60 000
Died: 17 November 1979 Mass: 220,10

Impression smears were made from the mesenteric lymph nodes and 
the peritoneal cavity. No stages o f Sarcocvstis were found.

* FU norvegicus were selected by weight rather than by age.



March 1379 (laboratory-bred)

Died: 16 February

S ke le ta l muscle from the abdominal (v e n tra l) ,  p e lv ic  and 
pectoral regions were examined macmcopical 1 y fo r sarcocysts; none 
were found. Muscle from these regions was fixed In formal-salIne 
fo r  subsequent l ig h t  microscopic examination (no cysts were 
detected).



TABLE 7: Rodents Inoculated by stomach tube with Rattus rattus/ca t 
Sarcocystls sporocysts on 16 November 1979.

- For experiment 3

SPECIMEN NO. SPECIES INOCULUM 'l.P .I. MASS RESULT

M79-24 R. norvegicus 50 000 I 220,1 neg.
M79-31 R. rattus 122 500 137 268,2 pos.
M79-32 R. norvegicus 122 500 139 271,9 -eg.
M79-33 H. musculus 122 500 139 31,3 neg.
M76-34 M. musculus 50 000 H4 28,3 neg.
M79-35 R. rattus 25 000 - ? neg.
M79-36 R. norvegicus 25 000 145 260,0 neg.
M79-37 M. mucculus 25 000 144 36,5 neg.
M79-38 R. rattus 12 250 137 289,0 pos.
M79-39 R. norvegicus 12 250 139 240,1 neg.
M79-40 ». musculus 12 250 244 30,8 neg.
H79-41 R. norvegicus 12 250 144 232,0 nog.
M79-42 R. norvegicus 12 250 144 242,3 neg.
M79-43 R. norvegicus 12 250 144 230,0 neg.
M79-44 M. musculus 12 250 144 36,5 neg.
M79—i5 M. musculus 22 250 139 29,5 neg.
H79-46 R. rattus CONTROL 137 274,0 pos.
M79-47 R. norvegicus CONTROL 145 235,3 pos.
M79-48 R. norvegicus CONTROL 148 222,4 neg.
M79-49 R. norvegicus CONTROL 148 262,0 neg.
M79-50 R. narvenlcus CONTROL 148 247,5 neg.
M79-51 R. norvegicus CONTROL 148 253,7 neg.
M79-52 M. musculus CONTROL 144 32 2 neg.
M79-53 M. musculus CONTROL 149 28,3 neg.
M79-54 M. musculus CONTROL 149 32,1 neg.
M79-55 M. musculus CONTROL 149 25,9 neg.
H79-56 M. musculus CONTROL 149 32,0 neg.



Born: Probably 2nd generation (laboratory-bred)

P.M.: 19 April 19u0

lig h t ( lig h te r  than that found in M79-90).

v i l y  infected with Sarcocystls. Skeletal muscle

addition to duodenum, tongue, heart and brain. A ll

transmission experiment 7).

R. rattus M79-90: female
Born: March 1979 (laboratory-bred)

d i f f l c u l t  to id e n t ify Macroscopic diagnosi: 
made from the th in  muscle o f the diaphragm. Muscle and tissue



R. ttorvegicus &79-112: male. CONTROL

P.M.: 16 April 1980 Mass: 400,20 g

A heavy infection o f Sarcocystis was apparent. Ten sarcocysts in 
abdominal musci e measured: mean 7,95 mm (range: 6,0-12,5 mm). In 
addition to muscle from the pectoral and humeral regions, duodenum, 
tongue, heart and brain were fixed in form al-saline. A ll remaining 
fresh muscle was removed, and fed to each o f four cats on 17 April 
1980 (see transmission experiment 7).

R. norvegicus M79-114: male. CONTROL

P.M.: 17 April 1980 Mass: 443,30 g

The animal was l ig h t ly  Infected with Sarcocystis. Prior to being
k i l le d  the ra t was seen to  be le th a rg ic . I t  had remained in  the 
corner o f the cage. Muscle from pectora l and humeral areas and 
duodenum, tongue, heart and brain were placed In formal-sal Ine. A ll 
remaining muscle was stripped from the carcass, and fed to each of 
four cats on 17 and 18 April 1980 (see transmission experiment 7).

R. norvegicus M79-29: male

O .I.: 17 November 1979 Dose: 18 000
P.M.: 1 December 1979 Mass: 195,02 g

This ra t w.-s M l led on ly  14 days a f te r  In o cu la tio n , as 1 t was 
sneezing and le th a rg ic . Impression smears were made from the 
mesenteric lymph nodes, l iv e r  and lung. Pieces o f mesenteric lymph 
node, spleen, l iv e r ,  lung, kidney, heart, brain and adrenal gland 
were placed in form al-saline fo r l ig h t microscopy. Skeletal muscle 
was removed from the  h ind le g  reg io n  and fix e d  fo r  l i g h t  
microscopic examination., No stages of Sarcocystis were found.



Born: laboratory.

No sarcocysts 
pectora l, pel v ie, 
both m ic ro -  and m acroscoplca11y . Tissue from the lung and 
diaphragm. In te rco sta l, pectoral and pel vie muscles was placed in

abdominal, in te rc o s ta l and diaphragm muscles:



TABLE 8: Rodents Inoculated by stomach tube with Rattus rattus/ca t

- For experiment i

jL  norveglcus

jL  norveglcus 
^  norveglcus 
Rj_ norveglcus 
Rj_ norveglcus 
R. norveglcus

IV norveglcus 
norvecicus 

Si. norveglcus 
norveglcus



K79-99 R. norveolcus 10 000 neg
M79-100 musculjs
M79-101 jlk  musculus
M79-102 M. musculus
M79-103 Ilk musculus
M79-105 M. musculus
K79-106 gL musculus

M. musculus
M79-108 musculus

R. norveqicus
R. norveglcus CONTROL
R. norveqicus CONTROL
R. norveqicus CONTROL
R. norveqicus CONTROL

CONTROL

/ ■ i k  musculus CONTROL
H. musculus CONTROL
jL  musculus CONTROL
K  musculus CONTROL

Note: There were an a d d itio na l 300 {th ree  hundred) "c o n tro l"  RL 
norveglcus fo r experiments 3 and 4 together. They were o f the same 
"stock" as those given sporocysts but were kept In a d if fe re n t 
animal house. The 300 ad d itio na l "c o n tro l"  ra ts  were ussd fo r 
anatomical d issection  purposes In student p ra c tic a l classes and 
were Inspected fo r macrocysts by T.J.M. Daly and M.S. Markus'at the 
time that the dissections commenced.
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APPENDIX 9: OISSECTIO, OF RATTUS RATTUS TO DETERMINE TME PRESENCE 
OF SARCOCYSTIS FOR EX^RIMENTS 5 AND 6

Animals inocula ted by 
Sarconystls sporocysts.

stomach tube w ith  Rattus ra ttu s /c a t

rattus H79-28: male 
Born: Young (laboratory-bred) 
D .I.: 21 November 19/9 
P.M.: 4 December 1979

Dose: 350 000 
Mass: 163,25 g

A fter 13 days p .i., impression smears were made from mesenteric 
lymph node, spleen, l iv e r ,  lung, kidney, brain and adrenal gland. 
Blood smears were 'prepared from blood in the abdomen at the time of 
removal o f the l i v e r .  Pieces o f mesenteric lymph node, spleen, 
kidney, heart, brain, adrenal gland, pancreas and skeletal muscle 
were fixe d  in  fo rm a l-sa lin e . Lung and 1 i  ver were a lso piaced in  
fo rm a l-sa l ine-, as w e ll as In gl u ta ra l dehyde and Karnovsky's 
f ix a t iv e s ,  fo r  subsequent processing fo r  transmission e le ctron

his to log ica l examination In January 1980; no stages of Sarcocystis 
In fection were seen. (Skeletal muscle examined macroscopically fo r 
sarcocysts a t the time o f autopsy, was negative).

, 'ra t tus M79-120: male 
Born: Young (laboratory-bred) 
0 ,1 .: 21 November 1979 
P.M.: 7 December 1979

Dose: 175 000 
Mass: 210,01 g

A fte r  16 days p . i. , impression smears were made o f the same 
tissues as fo r M79-28. In addition, tissue Imprints were prepared 
from the pancreas and blood sirroars from the renal vein, 35-40 mins 
a f te r  death. Tissues were fixed  in  formal -sa l ine as fo r  M79-28. 
L iver was placed in g1 utaral dehyde and Karnovsky's fixa tive s  for 
1 a te r processing fo r  transmission el ectron microscopy. Formal - 
s a lin e - fix e d  l i v e r  was processed in  p a ra ff in  wax, and frozen



sections (c ryo s ta t) were cut fo r  h is to lo g ic a l examination in 
January 1980; no stages o f Sarcoc^stls were ev id en t. (Ske le ta l 
muscle examined m acroscoplca lly fo r  sarcocysts a t the time o f 
autopsy, was negative).





EXPERIMENT 6

Animals Inoculated by stomach tube w ith  Rattus ra t tu s /ca t 
Sarcocystls sporocysts.

R. rattus M79-122: male
Born: 5 weeks old (laboratory-bred)
O .I .: 3 December 1979 Dose: 150 000
P.M.: 13 December 1979 Mass: 86,01 g

A fter 10 days p.1., impression smears were made from mesenteric 
lymph node, spleen, l i v e r ,  lung, kidney, b ra in , adrenal g land, 
pe riton ea l c a v ity  and pancreas. Tissue Imprints and blood smears 
were sta ined w ith  Glemsa. Mesenteric lymph node, l i v e r ,  lung and 
adrenal gland were fixed in  form al-sa!ine for l ig h t microscopy and 
pieces o f l i v e r  were placed In g lu ta ra 1dehyde and Karnovsky's 
f ix a t iv e  fo r  subsequent processing fo r  transm ission e lectron  
microscopy, l iv e r  tissue processed fo r h is to log ica l examination in 
January 1980, showed no evidence o f Sarcocystls in fe c tio n . 
(S arcocysts  were no t found in  s k e le ta l muscle examined 
macroscopical 1y at the time o f autopsy).

R. rattus M73-123: male. CONTROL
Born: 5 weeks old (laboratory-bred)
P.M.: 13 December 1979 Mass: 81,33 g

Impression smears and blood smears were made o f the same tissues 
as fo r M79-122. Spleen, l iv e r ,  lung, kidney, heart, brain, adrenal 
gland, pancreas and skeletal muscle were placed 1n formal -saline 
fo r  subsequent l ig h t  microscopic e ;ru in a tio n , l i v e r  tissue 
processed fo r h is to log ica l examination in "’ nuary 1980, showed no 
evidence o f Sarcocystls In fe c t io n . Sar, ;s were not found in 
skeletal muscle checked macroscopical!y at the time o f autopsy.



fL rattus M79-124: female
Born: 5 weeks old (laboratory-bred)
D .I. i 3 December 1979 Dose: 150 000
P.M.; 15 December 1979 Mass: 71,85 g

Impression smears and blood smears were made o f the same tissues 
as fo r  M79-122, a f te r  12 days p . i. Spleen, l i v e r ,  lung, kidney, 
he a rt, b ra in , adrenal gland, pancreas and s ke le ta l muscle were 
placed in  fo rm a l-sa lin e  fo r  l ig h t  microscopy. L ive r tissue
processed fo r h is to log ica l examination 1n January 1980, contained
no stages o f S a rcocystis. L ive r was fixed  in  g lu ta ra l dehyde fo r 
transmission electron microscopy at a la te r  date. (Sarcocysts were 
not found in skeletal muscle examined macroscopical ly  at the time 
o f autopsy).

JU ra t '.u i M79-’ 25: male. CONTROL
Burn: 5 weeks old (laboratory-bred)
P.M.: 15 December 1979 Mass: 77,66 g

Impression smears and blood film s were made o f the same tissues 
as fo r M79-122. Spleen, l iv e r ,  lung, kidney, heart, brain, adrenal 
gland, pancreas and skeletal muscle were placed in form al-saline 
fo r subsequent screening by lig h t microscopy. Live r processed for 
h is to log ica l examination in January 1980, was Sarcocystls-negative. 
(S arcocysts  were not seen in  s k e le ta l muscle examined 
macroscopically a t the time o f autopsy).

R. rattus ''79-125: male
Born: "ueks old (laboratory-bred)
D .I.. -icember 1979 Dose: 150 000
P.M.: 17 December 1979 Mass: 89,78 g

Impression smears and blood fi lm s  were prepared from the same 
tissues as fo r M79-122, a f te r  H  days p-’ - Spleen, l i v e r ,  lung, 
kidney, heart, brain, adrenal gland, oancr-is and skeletal muscle 
were placed in  formal -sa l ine fo 1- 1 ig h t mi .roscopy. Li ver tissue 
processed fo r h is to log ica l examination 1- January 1980 apparently 
did not conta in Sarcocystis. Pieces ,, ' i  ver were fixed  in
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SUPPLEMENTARY MATERIAL

The fo llow ing publication, being the resu lts of co llabo ra tive  
research w hile  the candidate was reg is tered fo r  the Ph.D. degree, 
Is submitted as subs id ia ry  m atter in  support o f h is  candidature: 
D aly, T. J. M. and Markus, M. 8. 1981. Enteric m u lt ip l ic a t io n  o f 
Isospora f e l is  by endodyogeny. Proceedings o f the E lectron 
Microscopy Society o f Southern A frica  11 : 99-100. E lectron 
microscopy and faecal flo ta tio ns  were carried out by T. J. M. 0a1y, 
who a lso prepared the p late. The paper was drafted by M. B. Markus. 
The experimentation Involved is  described in that section o f the 
thesis which gives d e ta ils  concerning transmission experiments.



ENTERIC MULTIPLICATION OF ISOSPOM FELIS BY ENDODYOGENY

T.J.M. Daly and M.B. Markus 

Department o f Zoology, University o f the Mitwatersrand, Johannesburg

Endodyogenyl is  a type o f asexual reproduction seen in  certain  prot­
ozoan parasites belonging to the subphylum Sporozoa (Apicomplexa). I t  
involves formation o f two daughter organisms w ith in a parent c e ll,  the 
la t te r  being destroyed in  the process.

U ltrastructura i evidence o f en te ric  endudyogeny in  leospora is  pres­
ented in  Figures 1 to  3. These observations were made a t an ea rlie r 
stage o f the gut in fection (4 days a fte r oral inoculation) than any rep­
orted on to  date2'3. Crystalloid bodies*, which may be homologous w jvi 
the re tra c t ile  bodies of eimerian sporozoites and early merozoitesS, 
were no longer present.

Ferguson a t a l . 3 regarded the occurrence o f enteric endodyogeny In 
leo&pora fe iis  (previously found by electron microscopy in  I .  eonie2) as 
support fo r the creation of the new genus "CyBtoisospora" in the fawlly 
Sarcocystidae6 fo r species of Xsospora (family Eimeriidae) having hypno- 
zoites^ in  the U fe-cycle. S im ila rly , Box a t  a t . '  were in  favour of 
placing "Cystoisospora" in  the Sarcocystidae on the basis of fine  struc­
tu ra l de ta ils  o f the sporocyst.

At present there are reasons fo r retaining the genus "Cystoisoapora"
and fo r  having f t  in  the family Sarcocystidae. However, the biology of
more Isos'pora sens. a tr. species needs to  be s*')died; and fu rther consid­
eration should be given to whether the d iv is ion process in species of 
Eimeria is ,  in  fa c t, s ign ifican tly  d iffe re n t from endodyogeny8-

This work was supported by the South African Medical Research Coun­
c i l ,  the S.A. Council fo r S c ien tific  and Industria l Research and the 
University o f the Witwatersrand.
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Figures 1-3. Stages o f laoapora fe lia  w ithin ep ithe lia l ce lls  of the 
cat in testine , at 4 days post inoculation. Developing daughter parasit­
es can be seen inside the parent c e lls . Formal-saline fixa tio n .

Key. C = conoid; D = daughter; S = Golgi body; HC = host ce ll (gut epi- 
th e lia l c e ll) ;  HCN = host ce ll nucleus; MI = mitochondrion; MN = micro- 
nemes; N = parasite nucleus; PV = parasitophorous vacuole; R = rhoptry.
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