Cndeesteponrt Journal of Veterinary Scionce and Animal
Industry, Vaolume 9, Number 2. October, 1947,

Peinted o the Union of South Afriea by the
Government  Printer, Pretoria.

A New Piroplasm (Sauroplasma thomasi n.g.,
n.sp.) of a Lizard (Zonurus giganteus,

Smith).

By P. 0. DU TOIT, Section of Protozealogy and Virns Diseases,
Chderstepoort.

Uxurn vecently *° piroplasms ™ had been observed in mammals only.
Balfour, in 1907, had seen bodies resembling piroplasms in the hload
of fowls suffering from spivochaetosis in the Sndan, hut he failed to
recognize their true nature. I was only in 1928 that Carpano first
described o piroplasm of  domestic  fowls  under the name
degyptianella pullorum. The finding of what appeared to be o uear
velative of the mammalian piroplasms in birds showed fhat these
unpigmented, endoglobular blood parasites had a wider distribution
than was at first sapposed,

In 1935 Brompt and Lavier described a piroplasm (Zunetella
emydis) from the blood of a tortaise (Emys leprosa), thus extending
the known range of distribution of these parasites from the warm-
hlooded mammals and birds to the cold-blooded reptiles.

In the present article a parasite, which al&y seems to be a true
piroplasm, will bhe deseribed from the giant givdle-tailed lizard,
Aonurns gigantens, It would seem, therefore, that the ovcurrence
of piroplasms in reptiles is more general than was supposed at first.

Actually there 15 nothing very surprising iu this finding of
pivoplasms in rveptiles seeing that ticks, the sole transmitters of
piroplasmosis, attack all classes of vertebrates living on dry land.

Before proceeding to the deserption of the parasite it may he
useful to make a few remarks about the parasites of the red hlood
vorpuseles of reptiles in general.

Review oF LaTERATURE,

For the purpose of this article it is nnnecessary to review the
literature in any detail. Suffice it to refer to the excellent sum-
maries in some of the more recent text hooks on protozoology, such as
that of Wenyon (1926) and Doflein-Reichenow (1929), and to discuss
only the few articles which are of special interest to our subject.
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All endoglobular blood parusites of reptiles (and other verte-
brates) belong to the Sporozoa.

This large eclass is again sub-divided into many orders and
families, bt there is considerable difference of opinion between
prﬂluxtmlugi.-its ahout the details of this classification. These differ-
ences need not concern us here. For our purpose we may assume
the validity of the families Haemoproteidae, Plasmodidae, Haemo-
gregarinidae, and Piroplasmidae (or Babesidae), to which most of
the parasites in which we are now interested, belong.

The members of the two trst-named families arve charaeterized
by the production of pigment in the host cells (the red blood cor-
puscles),  The parasites belonging to this group can therefore be
recognized fairly easily and cannot readily be confused with the
piroplazms which are unpigmented. A large number of species of
Hacmoproteus and Masmodinm has heen deseribed from reptiles.

The haemogregavines ave o somewhat ill-defined  group con-
tnining, according to some authors, the single genus Hacwogregarinag,
necording to others, o considerable number of  genern and  even
fumilies belonging to the sporozoan order Adeleiden.  Again this
difference of opinion need not detain us. It is of interest though to
note that a very large number of haemogregarines occurs in repliles
and particularly in lizards. The life-histories of many of these
species are well known and their blood forme can easily be distin-
guished from piroplasms.

Of the piroplasmidae only one member has thus far been
described in reptiles. Brompt and Lavier (1933, 1) ohserved in the
blood of a tortoise (Emys leprosa) from Tunis on endoglobular para-
site which they called Zunetella emydis. This parasite occurred in
three forms: (1) large forms, 250 in diameter, round, oval or
lobulated in shape, with one to three chromatin granules; (2) small
forms, less than 1x in digmeter, single or in groups: and (3) small
inclusions, arranged in rosettes or in rows, appearing as basophilic
spots, but without any chromatin granules.

The authors discuss the relationship between  these different
forms and come to the conclusion that they probably represent
developniental stages of the same parasite.  An attempt to transmit
the parasites from the infected tortoise to fourteen other torfoises of
the same species failed; the suthors suspect that these specimens
were immune,

Brumpt and Lavier then discuss the rvelationship between this
parasite and other known parasites, particularly  degyptianella
pullorwm, and they conelude that their parasite does not belong to
this genus but should he placed in a separate genus,

One further parasite of reptiles, thus far vecovded in the litern-
ture, can be said to have a rescmblance o the piroplasms. T am
referring to a hlood parasite of o gecko, Tarentola manritanica, de-
seribed by Chatton and Blane, (1914, 1916y under the aame Prehemo-
eyton tarentoloe. Three out of ahout forty geckos canght in the
neighbourhood of Matinata and Metlaony i Tunis were found to
be infected.
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When the fresh blood was examined the authors noticed, not
the parasites themselves, but globular, albuminous, refractive bodies
in the red blood corpuseles. One of these hodies seemed ta be present
whenever there was a parasite in the cell. There was also a direct
relation between the size of the parasite and that of the globular
body but otherwise the two objects seemed to be in no way related.

The parasites themselves varied from small anaplasmoid bodies
of about 1u in diameter, to larger round, oval or pear-shaped hodies
3 to 4u in diameter. The authors distinguish anaplasmoid forms,
some of which have a elear zone around them; spherieal forms with a
chromatin dot in the centre of the clear eytoplasm; other spherical
forms with the chromatin more diffuse: and a variety of other forms.
Some of these parasites are closely connected with the nuclei of the
host cells; in fact in some cases a chromatin thread connects the
vucleus of the parasite with the nucleus of the red blood corpuscle:
and in others the parasite seems actually to be extruded fioa the
cell nucleus,

The authors did not ohserve any multiplication forms of the
parasites, und suggest that, as in Thei/era parva, multiplication does
not take place in the peripheral blood. (Spleen and marrow were
not examined.) The relationship of these parasites to other known
groups is discussed, and the authors come to the conclusion that
there is no close connexion with the piroplasms.

The same conclusion is reached by Brumpt and Lavier (1935, a)
in regard to a very similar parasite, Pirhemocyton lacertae, which
they found in a green lizavd. Lacerta viridis, obtained from Italy.
They found the same forms of the parasite but did not observe the
globular bodies which were so prominent in Chatton’s and Blane’s
cases.,  Brumpt and Lavier succeeded in transmitting the infection
tln another lizard of the same species: the incubation periad was six
dayvs.*

Persoxar (JUSERVATIONS.

The parasites about to be described, were found in the red blood
covpuscles of u lizard Zonurus gigantens, Smith, The first infected
gpecimen was caught by Dr. A, D. Thomas of the Onderstepoort
Veterinary Research Institute during a tour in connexion with the
Zoological Survey of South Africa, on the farm Jacobsdal near the
village of Wesselshron, in the Orange Free State, in January, 1936,
During a subsequent four in November, 1936, Thomas found another
infected specimen on the town lands of Odendaalsrust in the Orange
TFree State. At the time only blood smears were collected, so that
it was impossible later on to examine either the fresh blood or other
organs for possible developmental stages of the parasites.

* Mention should also be made of o parasite of the blood of fish (Caftus
bubalis and Coftus scorpius) deseribed by Henry (1010 and 1913) under the
name Haemohormidium cotti. The parasites have a resemblance to piroplasms
although Henry himself does not include them in this gronp but suggests some
relationship to the haemogregarines,
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The degree of infection of the blood of the first specimen was
somewhat heavier than that of the second, and the first contained
more divisional forms of the parasite than the second, but otherwise
the two may be considered as identical,

The blood of both specimens showed a l;n';_;.- number ot infected
blood cells. In the first specimen a count of 500 cells revealed a
percentage infection of 56. In the second specimen the correspond-
ing figure was 43 per cent. In the great majority of cases an infected
arythroeyte contains a single parasite. Two parasites inoa blood eell
HENE \"'l"\ rare, H“'l more II].'I]I fWa were pnever seen

The parasites are small in comparison with their host cells,
Accurate measurements revealed o varintion hetween (0-tip aned 4Dy
in diameter or length of the parasite, The majority are between
lp and 2:Hp in diameter. (The red blood corpuscles of the host
measure on an average about 205 104,

The wmicro-photographs  and  drawings  accompanying  fhis
article will give an idea of the variation in size and shape of the
parasites,

The smallest forms arve either anaplasmoid bodies consisting of
o chromatin granule or small ring-shaped bodies, It would almosi
seem as 1f the Iillf.'-*}latilt-l] bodies, 1n some cases al lenst, arise out of
the anaplismoid bodies by the appearance and gradual enlargement
of a ** vacuale " or ©* lumen ** in the centre of the chromatin granule.
However, in other cases the ring-shaped bodies are formed as such,
as we shall see below,

Fig. | (ah
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Fig, 1 (d).

; Fig., 1 [(a), (b), (¢) and (d)].—Sunroplosma thomasi in the blood of Z-m-linm
giganfens,  Note the Jarge, clear * vacuoles ' in some of the parasites,
Maognification 1000x.

The great majority of parasites are more or less ving-shaped.
Some are almost perfectly spherical, whereas others arve irregular in
outline. In most of the parasites the periphery of the ring is clearly
marked, partly by well-stained u-ylnplu.‘;tn, partly by nuclear maute-
rial; however, in some the chiromatin is only faintly visible, ITre-
quently the nucleus sits like a cap on one side of the spherieal para-
site, giving it the appearance of a signet ring. In other instances
the nuelear material almost or completely surrounds the eytoplasmic
body.

The central portion of these parasites is almost invariably clear.
Whether an actual vacuole is present cannot be stated with certainty,
but this is the impression which is conveyed. Because of their clear
centre, which lets the light through, these parasites are very easily
recognized in stained blood smears.

In some parasites the degree of staining seems to be more
intense, probably because of a rvelatively larger amount of nuclear
matter, Such parasifes uppear as durk masses of round or irregular
shape. Sometimes a small area of clear cytoplasm is visible.
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Fig, 2.—Diagrammatic illustration of the process of multiplication in

Sowroplasma thomasi. 1In the upper row division takes place by binary fission:
i the lower row by a process of hudding.

The process of multiplication in these parasites is inferesting.
Apparently multiplication invariably takes place by a process of
division info two. In the accompanying wicrophotographs and
drawings the process is clearly illustrated. It would seem that (here
are two methods by which (his division info two is achieved. In the
first (see Fig. 2) the spherical parasite elongates; the nuclear material
concentrates at the two opposite ends. Then a constriction uppears
in the middle of the elongated parasite. This constriction continues
antil two separate and approximately egual daughter cells are
formed.

The same result is achieved by the second method which is a
process of budding. On the outer surface of the spherical parasite a
bud appears, which at first seems to consist of solid chromatin, Soon
more material is extruded at this point so that the bud scequires s
lumen. The bud continues to grow until it has approximately the
same size as the mother cell when, by a process of constrietion, the
two cells become separated. Ti should be noted that this process is

very similar to that by which multiplication takes plﬂfﬂ- i many
species of piroplasms.

~ These two processes may be referred to as ** binary fission ™" audl
“hudding *" respectively (see Iigs. i and 4).

Discrssion.

The parasites here deseribed seem definitely (o belong to the
family Piroplasmidae (or Babesidae). Their intracorpuscular situ-
ation, the absence of pigment, their mode of multiplieation, their
size and shape are all features which characterize the piroplasms.
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(e) (d)

(&) (1

Fig. 3.—A series of microphotographs of Sauroplasma thomasi illustrating

the process of ** budding . (a) Appearance of small bud consisting of solid
chromatin. (b) Enlargement of bud. (¢) Appearance of lumen in bud.
() Growth of daughter cell. (¢) Two ecells practically the same size. (f) Two

danghter cells side by side. Magnification 1,250 X,
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When these purasites were first observed in the blood of the
lizard it was thought that they might belong to the genus Aegypti-
anella of birds. However u closer study immediately revealed many
points of difference. The most important of these is the absence of
any process suggesting schizogony in the lizard parasite.

Fig., 4. —Composite drawing ol red blood corpuseles of Zonwrus giganteus
infected with Sawraplosima  thomasi. Note the divisional forms: both the
process of “* budding " and that of *“ hinary fission ™ are illustrated.
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A comparison with Twnetella emypdis of the tortoise also shows
that the two parasites difier from each other in many respects, The
large forms of Tunetella ure much larger than the lizard parasites;
and the small basophilie spots which form such an imporiant feature
of the infection in the tortoise have no connterpart in the lizard.
Nothing resembling the ** pseudo-schizogony '* described by Brumpl
and Lavier has heen seen in the lizard.

Attention should here be directed to an article by Coles appear-
ing in this Journal, in which a parasite of fowls is described thut
certainly shows a close vesemblance to our purasite of the lizard. A
comparison of the microphotographs of Coles' parasite with those
appearing in this article will reveal the similarity.

The question whether these piroplasms of the lizard can be
placed in uny existing genus of the family Piroplasmidae (Babesidae)
is difficult to answer in the present state of our knowledge.  Muny
features seem fo separate this species {rom the known piroplasms of
mammals, and the differences which separate it from the genus
Tunetella have alvendy been referved (o, Tt is therefore proposed to
create o new genns for this parasite and to eall it, in bonowr ot Dr.
A. D. Thomas who discovered the infection in the lizard, Sawro-
plasma themasi.

The genus Sauwroplasma could be defined as follows: Small,
round or irvegularly shaped unpigmented parasites of the red blood
carpuseles of lizards. The typical form is that of a ring or signel
ving with a large vacuole.  Multiplication takes place by binavy
fission or hy a process of budding.

It may be added that the two lizards in which these parasites
were found appeared o be completely healthy. The infected blood
showed no signs of anaemia, Ii would thus appear that in this case,
as in 5o miany other purasitic infections of wild animals, the parasites
have no pathological effect on their host, but live in perfect harmony
with the host.

A few further specimens of Zonwrus gigonteus which were
examined showed no infection of the blood,

In regard to the mode of transmission of these parasites nothing
is known at present. No ticks were seen on the specimens that were
caught. Nevertheless it is regarded as most likely that Sawroplasma,
like all other piroplasms, is transmitted by ticks,

SumMMmaRry.

A parasite 1s described which nfects red blood corpuscles of
the giant givdle-tailed lizard Zonwrus gegantens, Smith. The rela-
tionship of this parasite to other organisms is discussed and the
conclusion is reached that it represents a new genus of the sporozoan
family Piroplasmidae (Babesidae). The name Sawroplasma thomast
1= proposed for it.
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