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STUDIES ON THE HOST RANGE OF EIMERIA CHINCHILLAE 
DE VOS & VAN DER WESTHUIZEN, 1968 

A. J. DE VOS, Veterinary Research Institute, Onderstepoort 

ABSTRACT 

A.]. DEVOS. Studies on the host range of Eimeria chinchi/lae DeVos & Vander Westhuizen, 1968. 
Onderstepoort]. vet. Res. 37 (1), 29-36 (1970). 

A case of an E imeria sp. with a lack of host specificity is reported. Eimeria chinchi/lae DeVos & Van 
der Westhuizen, 1968, originally described from the chinchilla, was successfully transmitted to seven 
other rodents, viz. Praomys (Mastomys) natafensis (Smith, 1847), Rhabdomys pumifio (Sparrman, 1784), white 
m1ce, Otomys irroratus (Brants, 1827), white rats, Mystromys albicaudatus (Smith, 1834) and Arvicanthis 
niloticus (Desma rest, 1822). Of these, the first four species were more susceptible to infection than the last 
three and showed symptoms of coccidiosis and even mortality after administration of 400,000 sporulated 
oocysts. Susceptible chinchillas were infected with oocysts obtained from P . (M. ) natafensis, R. p umilio, 
white mice and white rats. 

In the chinchilla the endogenous stages were found only in the caecum but in P. (M. ) natalensis, 
R. pumilio and white mice small numbers were also found in the small intestine. The prepatent period of 
the infection in chinchillas was 8 or 9 days as compared to 7 or 8 days in the new hosts. The oocysts dis
charged by these animals were indistinguishable from those passed by chinchillas. 

INTRODUCTION 

Clinical coccidiosis of chinchillas has been encoun
tered in three widely separated localities in Southern 
Africa in recent years. Stampa & Hobson (1966) found 
the infection on several farms in the Grahamstown dis
trict of the Cape Province but did not describe or iden
tify the organism involved. In 1967 serious losses oc
curred on two farms in the Pretoria district of the Trans
vaal. Oocysts obtained from affected animals on both 
farms were later described as a new species, Eimeria chin
chillae De Vos & Van der Westhuizen, 1968. In the same 
year, workers in Matabeleland, Rhodesia, encountered 
an outbreak of coccidiosis in chinchillas (Lawrence, 
Veterinary Research Laboratory, Salisbury, personal 
communication, 1968). Several farms were involved. 
The species responsible was thought to be identical to 
E. chinchil/ae. The burrow system was the principle 
method used for the housing of chinchillas on these 
farms. 

No survey has yet been made of the incidence of 
coccidiosis on chinchilla farms in other parts of South
ern Africa but it is likely that the infection is more wide
spread than is known at present. In other parts of the 
world coccidiosis of chinchillas is apparently unknown, 
even though they are bred extensively in some coun
tries. 

An attempt was therefore made to find a reason for the 
high incidence of the infection in Southern Africa. In 
the experiments recorded below the susceptibility of 
various potential hosts, including eight rodent species 
commonly found in or near farm buildings in South 
Africa, was investigated. 

MATERIALS AND METHODS 

1. Experimental animals 
The animals used represented seven genera of wild 

rodents, five genera of domestic rodents, one lago
morph and an insectivore. 
Praomys (Mastomys) natalensis (Smith, 1847). One group 

of ten and a second group of five. 
Rhabdomys pumilio (Sparrman, 1784). Two groups of 

five each. 
White mice. One group of ten and a second group of 

five. 
White rats. One group of ten and a second group of 

five. 
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Otomys irroratus (Brants, 1827). One group of three. 
Mystromys albicaudatus (Smith, 1834). One group of five. 
Arvicanthis niloticus (Desmarest, 1822). One group of 

five. 
Saccostomtts campestris (Peters, 1846). One individual. 
Tatera leucogaster (Peters, 1852). Three animals; one re

ceived oocysts from the first batch (see below) and 
the other two oocysts from the second batch. 

Golden hamsters. T wo groups of five individuals each. 
Guinea pigs. Two groups of five each. 
Rabbits. Two groups of five each. 
Crocidura sp. One unidentified shrew. 
Chinchillas. A total of six individuals was used for 

passaging E. chinchil/ae and for reinfection experi-
ments (see below). · 
The 0. irroratus, 5 . campestris and Crocidura sp. were 

trapped in various regions of the Transvaal two to 
three months prior to the start of this experiment. The 
chinchillas were obtained from a local chinchilla farm 
where all the animals were kept in cages with wire mesh 
floors from birth and where regular examination of 
faeces specimens over a 12 months period failed to 
reveal any evidence of coccidia. The other animals 
were all bred at this Institute. Of these only P. (M.) 
natalensis, R. pumilio and T. leucogaster were born and 
reared apparently free from coccidia. 

With the exception of the rabbits, all the groups of 
animals were housed in cages with wire mesh floors for 
the duration of the experiment. Faeces samples were 
collected from every group and examined for oocysts 
after flotation with a saturated salt solution. These exam
inations were done on alternate days for 21 days prior 
to inoculation of the animals. After inoculation (see 
below) examinations were carried out daily for 16 days 
and thereafter on alternate days until the 30th day. 

2. Production of oocysts of E. chinchillae 
One batch of fresh E . chinchillae oocysts was obtained 

by infecting a susceptible chinchilla with approximately 
20,000 sporulated oocysts of a strain which had been 
serially propagated in chinchillas since its isolation from 
a naturally infected case. The animal died on the ninth 
day after infection. Oocysts were collected by rinsing 
the intestines in tap water, cleaned by repeated sedi
mentation and thereafter concentrated by flotation as 
mentioned above. These were then sporulated at 28°C 
in a 2 per cent potassium dichromate solution . After 
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72 hours the dichromate was removed by repeated sedi
mentation of the oocysts in tap water. The percentage 
sporulation was determined and the oocysts counted 
with the aid of a Fuchs Rosenthal haemocytometer. 

The second batch of oocysts was obtained by ini
tially passaging E. chinchillae in chinchillas, thereafter 
twice in P. (M.) natalensis and finally once again in a 
chinchilla. The oocysts were collected from the latter 
and sporulated as described above. Fifty oocysts and 25 
sporocysts were measured with the aid of an ocular 
micrometer for comparison with the original description 
of E. chinchillae. 

3. Method of infection 
The animals were infected with either 100,000 or 

400,000 sporulated oocysts each as outlined in Table 1. 
The oocysts were deposited in the pharynx or initial 
portion of the oesophagus by means of a slightly curved 
101.6 mm 18 gauge needle with a blunt end. The only 
exception was the shrew which was given an undeter
mined number of oocysts inoculated into a small piece 
of meat. 

Animals that died during the 30 days of observation 
after inoculation were autopsied as soon as possible 
after death. The contents of the large and small intes
tines were examined for the presence of oocysts by 
using the flotation method. Smears were made of intes
tinal scrapings from different parts of the gut, stained 
with Giemsa and examined microscopically for develop
m~ntal stages of coccidia. Tissues of the small and large 
intestines were collected from or1e P. (M.) natalensis and 
one R. pumilio and preserved in 10 per cent formalin. 
Sections approximately 4 microns thick were then pre
pared for histological examination in the routine manner 
using paraffin embedding, a sliding microtome and the 
haematoxylin and eosin staining technique. 

Oocysts recovered from the faeces of 11 groups, 
representing seven rodent genera, were concentrated 
and allowed to sporulate. Fifty sporulated oocysts and 
25 sporocysts were measured from each sample (Table 
2). 

4. Reinfection of chinchillas 
To provide further proof that oocysts, recovered 

from some of the above-mentioned rodents, were those 
of E . chinchillae1 they were given to four susceptible 
chinchillas. Two received 10,000 sporulated oocysts 
each from P. (M.) natalensis and R. pumilio respectively. 
The other two each received 5,000 sporulated oocysts 
from white mice and white rats respectively. Faeces 
collected daily from each chinchilla was examined for 
the presence of oocysts. One of the chinchillas died and 
was autopsied as above. 

RESULTS 

Most of the experimental animals passed unsporulated 
E. chinchillae oocysts as well as empty oocysts during the 
first 24 to 48 hours after inoculation (Table 1). These 
o~cysts obviously originated from the inoculum and 
positive reiults on these two days were therefore ignored 
in the results given below. 

P. (M.) nata/ensis 
All faeces samples collected from the two groups of 

P. (M.) natalensis were negative for oocysts prior to 
infection. The animals in the first group, however, pass
~d oocysts indistinguishable from those of E. chinchillae 
in their faeces from the 7th to the 26th day after in
fection (Table 1). They were particularly numerous from 
the 9th to the 12th day. Identical oocysts were also 
present in the faeces of the second group from the 8th 

30 

to the 22nd day, being plentiful from the 9th to the 
13th day. 

Clinical signs of disease such as diarrhoea, anorexia 
and inappetence were first noticed in the animals of 
the first group on the 5th day and persisted until the 
lOth day. One animal died on the 6th day. At autopsy 
the wall of the large intestine was hyperaemic and oede
matous but the small intestine appeared to be unaffected. 
The large intestine contained a small amount of semi
fluid faeces. No oocysts could be found in the contents 
of the entire intestinal tract, but in stained preparations 
made from scrapings of the walls of the caecum and 
colon large numbers of merozoites, developing macro
gametes and immature oocysts were seen. In similar 
preparations made from scrapings of different parts of 
the wall of the small intestine a small number of macro
gametes and merozoites was observed. 

Another animal died on the 8th day after infection. 
The same lesions were seen macroscopically as in the 
previous animal. Microscopically, however, large num
bers of unsporulated oocysts were observed in the cae
cal contents and a smaller number in the small intestine. 
In stained smears made from scrapings of the walls of 
the caecum and colon a large number of oocysts, macro
gametes, biflagellar micro gametes and a small number of 
merozoites were identified. Only a small number of 
macrogametes was present in similar scrapings made 
from the wall of the small intestine. The eight remaining 
animals recovered rapidly and appeared clinically healthy 
from che 14th day. 

The animals in the second group showed clinical 
signs of coccidiosis resembling those seen in the first 
group from the 5th to the 13th day after infection. One 
animal died six days after receiving the oocysts. The 
macroscopical and microscopi·cal lesions observed at 
autopsy resembled those found in the animal of the 
first group that died on the same day (see above). 

A second animal died 24 hours later while the re
mainder showed signs of severe depression, diarrhoea 
and dehydration. An autopsy performed immediately 
after death revealed that the wall of the large intestine 
was hyperaemic and somewhat oedematous while the 
contents were reduced in volume and semifluid in con
sistency. The small intestine appeared to be normal. 
Small numbers of unsporulated oocysts were present in 
the contents of both the large and small intestines. 
Large numbers of developing macrogametes, immature 
oocysts, biflagellar microgametes and tnerozoites were, 
however, seen in stained smears made from scrapings of 
the walls of the caecum and colon. A small number of 
macrogametes was also found in a similar preparation 
made from the jejunal wall. Histological sections re
vealed that in the walls of the caecum and colon the 
glandular epithelium harboured large numbers of 
macrogametes in different stages of development as well 
as oocysts. A smaller number of microgametocytes and 
schizonts was also present. The infection was almost 
entirely limited to the glandular epithelium with very 
few parasites present in the epitheliaJ cells lining the 
lumen of the caecum and colon. In a 'similar section of 
the jeiunum ~ small number of crypts was found to be 
heavily infected while others were completely free from 
parasites. The stages present were macrogametes and a 
few microgametocytes. No parasites were observed in 
the epithelial lining of the villi. 

The remaining animals recoven;d and appeared 
healthy from the 15th day onwards. 

Ooryst mor_Phology: Morphologically the oocysts obtained 
from the two groups of P. (M.) natalensi.r were indis-
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tinguishable from each other. They were ovoidal, sub
spherical or spherical in shape, the ovoidal forms fre
quently being slightly asymmetrical and somewhat 
Battened at one or both poles. The wall was smooth, 
light brown in colour and apparently consisted of a 
single layer only. It was approximately 1 micron thick 
and sometimes slightly thinner at one or both poles in 
nonspherical oocysts. No definite micropyle was visible. 
There was no oocystic residual body but a single polar 
granule, usually situated between the sporocysts, was 
observed in some of the oocysts. 

T he sporocysts were ellipsoidal or ovoidal with a 
small spherical or slightly Battened Stieda body. A 
compact sporocystic residual body, consisting of fine 
granules and frequently spherical or somewhat rect
angular in shape, was present, usually near the centre 
of the sporocyst. The sporozoites were elongated and 
contained one or two small indistinct refractile globules. 

The ranges, averages and length-width ratios of 50 
oocysts and 25 sporocysts from each group are given 
in Table 2. 

Sporulation time: The oocysts obtained from both groups 
of P. (M.) natalensis were fully sporulated after 72 hours 
at 28°C. 

Reinfection of chinchilla: The chinchilla given 10,000 
oocysts from the first group of P. (M.) natalensis re
mained healthy until the 6th day when signs of listless
ness and anorexia were first noticed. There was a con
current reduction in the faecal output '-' ith the faeces 
pellets becoming smaller and more irregular in shape. 
Typical E. chinchillae oocysts were noticed for the first 
time on the 8th day when the faeces were blood-tinged 
and of a tarry consistency. The animal died 24 hours 
later. Macroscopically the walls of the caecum and 
colon as well as the mesentery were congested and some
what oedematous. The contents of the caecum and ini
tial portion of the colon were blood-tinged and had 
an increased consistency while the rest of the large 
intestine was relatively empty. Oocysts were extremely 
plentiful in the contents of the large intestine. In stained 
smears made from scrapings of the wall of the caecum 
large numbers of oocvsts and macrogametes as well as 
a sm?ller number of merozoites were observed. No 
developmental stages or oocysts "\\' ere found in the 
wall and contents of the small intestine. 

R. pumilio 
No oocysts were found in the faeces samples obtained 

from the two groups of R. p11milio prior to infection. 
However, the animals in the first group passed oocysts 
indistinguishable from those of E. chinchillae from the 
7th to the 26th day after infection. They were parti
cularly plentiful from the 10th to the 12th day. Identical 
oocysts were also discharged by the second group from 
the 8th to the 10th day after infection when the last 
surviving animal died (Table 1). 

Symptoms such as diarrhoea, anorexia, and severe 
listlessness were shown by the animals in the fir~t group 
from the 6th to the 13th day. All the animals recovered, 
however. and appeared he2lthy again from the 15th day 
onwards. The animals in the second group showed 
practically the same symptoms a~ those mentioned above 
but were more severely affected. One animal died on the 
8th day and a post mortem examination was performed 
immediately. The wall of the large intestine was hyper
aemic and oedematous while the contents of the entire 
tract were reduced in volume and very fluid in consist
ency. The small intestine appeared to be normal. Large 
numbers of merozoites and developing macrogametes 
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could be identified in stained smears made from scrap
ings of the walls of the caecum and colon but only a 
few macrogametes were found in a smear of the wall 
of the jejunum. Oocysts were scarce in the intestinal 
contents. Large number~ of the endogenous stages were 
observed in the glandular epithelium in a histological 
section of the wall of the caecum. The st:tges consisted 
mainly of developing macrogametes and immature 
oocysts as well as a smaller number of developing mi
crogametocytes and schizonts. In a section of the jejunal 
wall only one infected crypt was found which contained 
developing macrogametes and microgametocytes. 

Three of the remaining four animals were found dead 
the following (9th) day. Autopsies revealed the s2me 
macroscooic lesions as in the above-mentioned animal. 
The endo.genous stages seen in Krapings of the caecum 
and jejunum were also very similar but a large number of 
oocysts was found in the contents of the large intest
ines. 

The remaining animal died 24 hours later after show
ing symptoms of muscular weakness, dehydration and 
a severe diarrhoea. The mesenteric blood vessels were 
congested and the entire length of the intestinal tract 
was hyperaemic, with petechial haemorrhages visible 
in the caecal mucosa. Except for a small amount of semi
fluid ingesta in the caecum which contained large num
bers of oocysts, the intestinal tract was virtually empty. 
Only a small number of oocysts was present in the small 
intestine. A stained smear of the caecal mucosa re
vealed large numbers of oocysts whereas only a few 
were found in a similar preparation from the jejunum. 

Oocysts obtained from the two groups of R. p umilio 
were structurally indistinguishable from those passed by 
P . (M. ) natalensis and will therefore not be described. 
The sporulation time was also the same. T he ranges, 
averages and length-width ratios of 50 oocysts and 25 
sporocysts from each group are given in Table 2. 

Reinfection of a chinchilla: Faeces examinations of the 
chinchilla infected with 10,000 oocysts from the first 
group of R. pumilio remained negative for oocysts until 
the 8th day after infection. From the 9th day to the 
16th day typical E. chinchillae oocysts were passed. 
They were particularly numerous on the 10th and 11th 
day. The only indications of disease were present from 
the 7th to the 10th day when the animal was listless 
and slightly constipated. 

White mice 
Faeces examinations of both groups were negative 

for oocysts prior to infection. Oocysts virtually indis
tinguishable from those of E. chinchillae were, however, 
present in the faeces of the first group from the 7th to 
the 15th day after infection. They were abundant only on 
the 1Oth day. Identical oocysts were passed by the second 
group from the 8th to the 14th day. They were parti
cularly plentiful on the 9th and 10th day. 

None of the animals in the first group showed any 
signs of ill health but those in the second group were 
listless, had a decreased appetite and passed semifluid 
faeces from the 6th to the 10th day when one of them 
died. At autopsy the wall of the large intestine, and, to 
a lesser extent, that of the small intestine, was found 
to be hyperaemic. The contents of the large intestine 
were semifluid, reduced in volume and contained a 
moderate number of unsporulated oocysts. Very few 
oocysts were present in the contents of the small in- . 
testine. In a stained smear made from a scraping of the 
caecal wall a large number of macro gametes and devel
oping oocysts as well as a few merozoites were observed. 
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A small number of macrogametes was seen in a similar 
smear from the wall of the jejunum. 

Morphologically the oocysts resembled those ob
tained from P. (M.) natalenJis in all respects except for 
the sporocystic residuum which, instead of being a 
compact body in all the oocysts, consisted of granules 
dispersed throughout the sporocyst in a small number 
of them. The ranges, averages and length-width ratios 
of 50 oocysts and 25 sporocysts from each group are 
given in Table 2. The sporulation time of these oocysts 
was the. same as for oocysts from P . (M.) natalensis. 

Reinfection of a chinchilla: The faeces of the chinchilla 
infected with 5,000 sporulated oocysts from the first 
group of white mice remained negative for oocysts for 
7 days. From the 8th to the 15th day typical E. chin
chillae oocysts were present in the faeces. The animal 
appeared to be slightly listless on the 9th day but soon 
recovered. 

White rats 
Unsporulated oocysts ia:1istinguishable from those 

of E. chinchillae were discharged in small numbers from 
the 8th to the 13th day after inoculation by the first 
group and from the 8th to the 12th day by the second 
group. At no other time before or after inoculation were 
oocysts of any species found in the faeces. No .signs of 
disease were noticed in any of the animals. 

The oocysts obtained from the two groups of white 
rats were morphologically indistinguishable from those 
passed by P. (M.) natalensis and are therefore not de
scribed. The ranges, averages and length-width ratios 
of 50 oocysts and 25 sporocysts from each group are 
given in Table 2. The sporulation time of oocysts from 
both groups was the same as for oocysts from P. (M.) 
natalensis. 

Reinfection of a chinchilla: The chinchilla received ap
proximately 5,000 sporulated oocysts obtained from the 
first group of white rats. Faeces samples remained 
negative for oocysts until the 8th day but typical E. 
chinchillae oocysts were present from the 9th to the 16th 
day although no clinical signs of coccidiosis were 
noticed. 

0. irroratus 
No oocysts were found in faeces samples from this 

group prior to infection. However, oocysts virtually 
indistinguishable from those of E. chinchillae were pre
sent in the faeces from the 8th to the 23rd day after 
inoculation. They were particularly plentiful from the 
9th to the 14th day. No clinical signs of disease were 
seen in any of the animals except for a softening of the 
faeces from the 6th to the 12th day. 

Morphologically the oocysts recovered from 0. irro
ratus were indistinguishable from those discharged by 
the white mice and therefore again differed slightly 
from those frvm P. (M.) natalensis. The ranges, aver
ages and length-width ratios of 50 oocysts and 25 
sporocysts are given in Table 2. The sporulation time 
of the oocysts was the same as for oocysts from P. 
(M.) natalensis. 

M. albicaudatus 
Faeces examinations conducted prior to inoculation 

were all negative for oocysts. Oocysts indistinguishable 
from those of E. chinchillae were, however, recovered 
from the faeces of this group from the 8th to the 14th 
day after infection, being abundant on the 9th day only. 
The animals failed to show any signs of ill health. 

The oocysts obtained from M. albicaudatus were 
morphologically indistinguishable from those recovered 
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from P. (M.) natalensis. The ranges, averages and length
width ratios of 50 oocysts and 25 sporocysts are given 
in Table 2. The sporulation time of the oocysts was 
the same as for those from P. (M.) natalensis. 

A. niloticus 
Oocysts very similar to those of E. chinchillae were 

discharged from the 8th to the 14th day after infection 
but were numerous on the 9th day only. No oocysts 
were seen before or after this period. 

Although no clinical signs of disease were observed, 
one animal died on the 8th and another on the 14th 
day. They were severely mutilated by the other animals 
in the cage and in both the rectum was the only remain
ing part of the gut. A small number of oocysts was 
present in the faeces of the first animal while a few 
developing macrogametes, young oocysts and mero
zoites were seen in a stained smear made from a scrap
ing of the wall of the rectum. No developmental stages 
or oocysts could be found in the second animal. The 
cause of their deaths could not be determined but the 
absence of symptoms of enteritis in any of the animals 
in this group makes it unlikely that coccidiosis was 
responsible. 

The oocysts obtained from A . niloticus were structu
rally identical to those obtained from white mice and 
0. irroratus, hence also differing only slightly from those 
from P. (M.) natalensis. The ranges, averages and length
width ratios of 50 oocysts and 25 sporocysts are given 
in Table 2. The sporulation time of oocysts obtained 
from A. niloticus was the same as for all the others. 

S. campestris 
Oocysts were present in the faeces of this animal in 

very small numbers from the 8th to the 13th day after 
inoculation. At no other time were oocysts found and 
no signs of ill health were noticed. The unsporulated 
oocysts were ovoidal or subspherical in shape with a 
smooth light brown wall but due to the small number no 
attempt was made either to sporulate or measure them. 
Therefore, even though these unsporulated oocysts 
resembled those of E. chinchillae very closely they could 
not be identified with absolute certainty. 

T. leucogaster 
Faeces examinations of the animal that received 

100,000 oocysts were negative throughout. The same 
applied to the two animals inoculated with 400,000 
oocysts, except for the 8th and 10th day after inoculation 
when objects resembling damaged oocysts were found. 
These objects could, however, not definitely be identi
fied as oocysts. 

Golden hamsters 
All faeces examinations conducted on the two groups 

were negative for coccidial oocysts. 

Guinea p igs 
The animals in the first g roup passed oocysts which 

were later identified as E imeria caviae Sheather, 1924 
during the first 16 days of observation prior to inocu
lation. No oocysts were, however, observed in the 
faeces after inoculation. T he faeces of the second group 
remained negative throughout. 

Rabbits 
Eimeria perforans (Leuckart, 1879) and some of the 

larger E imeria spp. of rabbits were passed by both 
groups for the duration of the experiment. Oocysts of 
E . chinchillae, amongst others distinguishable from E. 
perforans by the persistent absence of an oocystic residual 
body, were, however, never observed. 



Crocidura sp. 
All faeces examinations were negative for oocysts. 

Chinchillas 
The chinchilla used for the production of the first 

batch of oocysts died on the 9th day after infection after 
showing signs of depression, anorexia and constipation 
from the 6th day. An autopsy showed that the caecum 
was severely impacted. The walls of the caecum and 
initial part of the colon were markedly congested and 
oedematous while the small intestine appeared to be un
affected. A very large number of oocysts was present in 
the contents of the large intestine as well as in scrapings 
of the wall together with developing macrogametes. No 
oocysts or developmental stages were, however, found 
in the lumen or wall of the small intestine. The chin
chilla used for the production of the second batch of 
oocys~s also died on the 9th day and an autopsy revealed 
essentially the same lesions as in the first animal. 

The oocysts from the second batch were morpholo
gically indistinguishable from those passed by P. (M.) 
natalensis. The ranges, averages and length-width ratios 
of 50 oocysts and 25 sporocysts from this batch are given 
in Table 2. The oocysts were fully sporulated after 72 
hours. 

The measurements of the oocysts described originally 
are also given in Table 2 for comparative purposes. 

DISCUSSION 

The morphological features of the oocysts obtained 
from the various rodents that were susceptible tally well 
with the original description of E. chinchillae. A few 
minor differences were, however, observed. As can be 
seen in Table 2 there are sman variations between the 
measurements of the oocysts and sporocysts from the 
different groups of animals. These differences are, how
ever, no greater than those between the oocysts de
scribed originally and the second batch of E. chinchillae 
oo.c;:sts. Although not observed in the oocysts described 
ongmally, a polar granule was seen in some of the 
oocysts from all the groups of animals, including the 
oocysts of the second batch. Pellerdy (1965), however, 
does not consider the presence or absence of a polar 
granule a significant feature in the identification of 
Eimeria spp. The sporocystic residual body, which is a 
compact body near the centre of the sporocysts in 
oocysts from chinchillas, consisted of granules scattered 
bet:veen. the sp?rozoites in some of the oocysts from 
white mice, 0. trroratus and A. niloticus. The reason for 
this is unknown. 

Because these differences are so slight no significance 
was attached to them. On the basis of the morphology of 
the oocysts they passed, it can therefore be concluded 
tha~ P. (M.) natalensis1 R. pumilio, white mice, white rats, 
0 . trrora.tus1 M. albicaudatus1 A. niloticus and probably S. 
campestns were susceptible to infection with E. chin
chillae. This was substantiated by the successful infection 
of chinchillas with oocysts obtained from P. (M.) 
natalensis1 R. pumilio1 white mice and white rats and the 
recovery of typical E. chinchillae oocvsts from them. 

The endogenous development i~ P. (M.) natalensis1 

R. pumilio and white mice showed two notable differ
~nc~s when compared with that in the chinchilla. Firstly, 
hmited development occurred in the small intestine 
whereas no endogenous stages or oocysts were ob
served in the small intestine of the chinchillas that were 
a_uto]?sied. Secondly, the prepatent period of the infec
tion In these rodents was 7 to 8 days compared with 8 or 
9 days in the chinchillas. Clinically the chinchillas were 
constipated whereas the P. (M.) natalensis1 R.pumilio and 
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white mice that showed noticeable signs of disease had 
a diarrhoea. 

This euryxenous behaviour of E. chinchillae is unusual 
since E imeria spp. are generally considered to be strictly 
host specific (Andrews, 1927; Yakimoff & I wanoff
Gobzem, 1931; Pellerdy, 1956, 1965 and others). Levine 
& Ivens (1965) refer to 47 attempts to transmit Eimeria 
spp. from one rodent genus to another, none of which 
were successful. More recently, however, Todd & 
Hammond (1968a, b) reported that Eimeria callospermo
phili Henry, 1932 and Eimeria larimerensis Vetterling, 
1964 were transmissible between species of two .related 
rodent genera viz. Spermophilus Cuvier, 1825 and Cy nomys 
Rafinesque, 1817. 

In animals other than rodents exceptions to the rule 
also occur but usually only where the animals inv olved 
are closely related. Hanson, Levine & Ivens (1957) 
found several Eimeria spp. occurring in different species 
of the genera Branta Scopoli, 1769 and A nser, Brisson, 
1760. Parr (1953, according to Hanson et al.1 1957) also 
succeeded in transmitting some of these coccidia from 
the one host genus to the other. Tyzzer (1929) trans
mitted E imeria dispersa Tyzzer, 1929, originally de
scribed from quail, from this host to turkeys while 
Hawkins (1950) found it to be a common parasite of 
turkeys and Moore & Brown (1952) succeeded in trans
mitting it from turkeys to quail. Norton (1967) found 
E imeria colchici Norton, 1967 of the E nglish covert 
pheasant to be transmissible to t.1rkeys and was also 
successful in maintaining the parasite in them, albeit 
with some difficulty. A number of E imeria spp. have 
also been transmitted between species of Oryctolagus 
Lilljeborg, 1874 and Sylvilagus Gray, 1867 (Jankiewicz, 
1941 ; Pellerdy, 1954; Carvalho, 1943, according to 
Pellerdy, 1956). Other reports exist describing the suc
cessful transmission of Eimeria spp. from one host genus 
to another but most of these have been disproved by 
other workers. 

The presence of mainly unsporulated and empty 
oocysts during the first 24 to 48 hours after inoculation 
in the faeces of some of the groups in which no sign of 
infection was detectable, indicates that excystation took 
place. This corresponds with the work done by Lotze & 
Leek (1963) who found that sheep coccidia excysted 
when given to hamsters and rats. Marquard (1966) 
reported that oocysts of E imeria nieschulz i Die ben, 1924, 
when administered to laboratory mice, excysted and 
infection resulted which, however, did not progress be
yond the level of the first generation schizont. It is 
therefore possible that animals such as the hamsters and 
guinea pigs, which did not discharge any oocysts of E. 
chinchillae1 may have become infected but that the in
fection did not progress very far. It is also theoretically 
possible that the developmental cycle may proceed even 
further, to early gametogony for instance, if the host is 
slightly more suitable for the parasite. This may have 
happened in the case of the two T. leucogaster which 
passed objects resembling damaged oocysts in small 
numbers on 2 days. 

The S . campestris passed a very small number of appa
rently live oocysts resembling those of E . chinchillae. 
This seems to indicate that infection took place but that 
the greater majority of the organisms failed to complete 
their life cycle. Slightly larger numbers of E. chinchil!ae 
oocysts were recovered from the faeces of the white 
rats, M. albicaudatus and A. niloticus1 but even these were 
so few that it seems doubtful if the parasite could be 
maintained in them. N one of these animals showed any 
signs of disease. 
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The four remaining hosts, viz. P. (M.) natalensis, R. 
pumilio, 0. irroratus and white mice, were noticeably 
more susceptible. They passed larger numbers of oocysts 
over longer periods and, when given 400,000 oocysts 
each, showed symptoms of coccidiosis and even mor
tality. 

A number of Eimeria spp. has already been described 
from the above-mentioned rodents now shown to be 
susceptible to E. chinchillae. Data on the morphology, 
prepatent period and endogenous development of E. 
chinchillae were compared with the information available 
on these Eimeria spp. to ascertain whether E. chinchillae 
had not been described previously. The information on 
some of them is, however, very scanty, making it diffi
cult to exclude them with certainty. 

At least eight Eimeria spp. are known to occur in the 
house mouse. Of these, Eimeria falciform is (Eimer, 1870) 
is the commonest. There are no striking morphological 
differences between the oocysts of this species and those 
of E. chinchillae but the prepatent period of the former is 
4 to 5 days, which is at least 48 hours shorter than that of 
E. chinchillae. Noller (1920) was unable to infect rats with 
E. falcijormis whereas they are susceptible to E. chin
chillae. Eimeria Jerrisi Levine & Ivens, 1965 and Eimeria 
hansonorum Levine & Ivens, 1965 can both be eliminated 
on the morphology of their oocysts. The former has no 
sporocystic residual body and oocysts of the latter are 
subspherical in shape and the Stieda body broad and 
thick. Five Eimeria spp. described from the house mouse 
in Russia can also be eliminated on the morphology of 
their oocysts. Eimeria keilini Yakimoff & Gousseff, 1938 
and Eimeria hindlei Yakimoff & Gousseff, 1938 are both 
larger than E. chinchillae; Eimeria musculi Y akimoff & 
Gousseff, 1938 are spherical and Eimeria schu~f!neri 
Yakimoff & Gousseff, 1938 cylindrical in shape; Eimeria 
krijgsmanni Yakimoff & Gousseff, 1938 is more elon
gated, having an oocystic length-width ratio average of 
1.37 compared with the 1.12 of E. chinchillae in white 
mice. In the latter five species the presence of a sporo
cystic residual body is uncertain. 

At least six Eimeria spp. are known to occur in the rat 
(Levine & Ivens, 1965). Because of the low degree of 
susceptibility of rats to infection by E. chinchillae none 
of these species were, however, considered even though 
the oocysts of some of them resemble those of E. chin
chillae to some extent. 

An unnamed Eimeria sp. was described by Fantham 
(1926) from P. (M.) natalensis (syn. Mus coucha). The 
oocysts were oval in shape and measured 16 to 21 by 15 
to 16 microns as compared to the 14 to 23 by 13 to 20 
microns of E. chinchillae in P. (M.) natalensis. In the 
absence of further information this species cannot be 
readily distinguished from E. chinchillae on oocyst mor
phology alone. However, it was found mainly in the 
ileum and jejunum, thereby differing from E. chinchillae 
which occurs mainly in the caecum and colon of P. (M.) 
natalensis and to a much lesser extent in the small in
testine. 

As far as is known no Eimeria spp. have been de
scribed from R. pumilio and 0. irroratus, the other ro
dents which are very susceptible to E. chinchillae infec
tion. 

If one considers the apparent confinement of E. chin
chillae to Southern Africa as well as its lack of host 
specificity, it seems quite possible that it was present 
before the introduction of chinchillas. Lawrence (Veteri
nary Research Laboratory, Salisbury, personal com
munication, 1968) believes that the coccidium involved 
in the outbreak in Matabeleland is probably a species 

with a wide host range occurring naturally in wild 
rodents. He bases his theory on the following: The out
break coincided with an explosive increase in the num
bers of wild rodents in the area, and a P. (M.) natalensis 
trapped in a chinchilla house was found to harbour 
oocysts identical to those passed by the affected chin
chillas. One way to prove this theory would be to find 
the parasite in the above-mentioned or other hosts in 
natural surroundings unassociated with chinchillas. In
vestigations are being carried out along these lines. 

SuMMARY 

A case of an Eimeria sp. with a lack of host specificity 
is reported. E. chinchillae, originally described from the 
chinchilla, was successfully transmitted to seven other 
rodents, viz. P. (M.) natalensis, R. pumilio, white mice, 
0. irroratus, white rats, M. albicaudatus and A. niloticus. 
5. campestris is probably slightly susceptible while 
hamsters, guinea pigs, rabbits, T. leucogaster and a shrew 
were refractory to infection. Susceptible chinchillas 
were infected with oocysts obtained from P. (M.) 
natalensis, R. pumilio, white mice and white rats. 
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