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Observations on the morphology and sporogony of a coccidian
Adelina rayi n. sp. from the gut of the centipede, RhTsida
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Abstract. The morphology and sporogony of a coccidian, Adelina raft n. sp. from

the gut of the centipede, Rhysida longipes are described. Two types of schizogony
have been observed. The macroschizonts which develop just below the basement
membrane and beyond the level of nuclei of the midgut epithelium grow to a maximum
size of 25.0- 30.0 x 20.0- 25.0/tin and produce 80-100 merozoites. Each macromerozoite measures 12-0-13-0 × 1.5-2.0~m with a centrally placed nucleus. The
nucleus is surrounded by a delicate nuclear membrane and has numerous small chromatin granules attached to the inner wall in addition to a single slightly larger chromatin
granule placed in the centre. The microschizont reaches a maximum size of 13-015.0 × 7.0-8.0/tin and produces 16 merozoites. It develops in the midgut epithelium below the level of the host cell nuclei. Each micromerozoite measures
9.6-10.6 x 1.5-2.0ttm. The nucleus is centrally placed and is surrounded by a
delicate nuclear membrane. The chromatin is in the form of numerous granules
attached to the inner wall. No centrally placed chromatin granule in the nucleus
has been observed. Association between the gametocytes occurs at a very early
stage. The macrogametocyte reaches a maximum size of 18.0 × 15.0/tin and the
microgametocyte a maximum of 15.0 x 4.0/~m. The microgametocyte gives rise
to 4 deeply stained comma-shaped microgamates. Oocysts measure 20-0-22-0 x
18.0-20.0/tin.
They are octosporous and dizoic. The sporozoites measure 12.014.0 x 2.0-2.5/tm.
Keywords. Coccidian; Adelina rayi; centipede; Rhysida longipes; morphology;
sporogony.

1. Introduction
T h e genus Adelina was c r e a t e d b y H e s s e (1911) f o r a coccidian p a r a s i t e which he
e n c o u n t e r e d in t h e c o e l o m i c cavity o f a n a q u a t i c oligochaete, Slavina appendiculata.
H e also t r a n s f e r r e d t o t h e genus c r e a t e d b y h i m seven species, A. dimidiata, A. mesnili,
A. tipulae, A. simplea, A. akidium, A. transista a n d A. zonula w h i c h were earlier desc r i b e d as species of Adelea because t h e y h a d spherical oocysts w i t h rigid walls c o n t a i n ing perfectly s p h e r i c a l sporocysts a n d r e s e m b l e d the t y p e species Adelina octospora
d e s c r i b e d b y him. A p e r u s a l o f t h e available l i t e r a t u r e shows t h a t as m a n y as 20
species have so far b e e n r e p o r t e d f r o m A n n e l i d a n a n d A r t h r o p o d a n hosts. O f t h e m
o n l y two a r e f r o m m y r i a p o d hosts. S c h n e i d e r (1885) d e s c r i b e d Adelina dimidiata
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f r o m Scolopendra morsitans a n d R a y
schellacki f r o m Cormocephalus dentipes.

and Das

T h e p r e s e n t coecidian f r o m t h e c e n t i p e d e

G u p t a (1940) described

Rhysida longipes d o e s

Adelina

n o t resemble either
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Figures 1-13. 1. An early macroschizont showing 7 nuclei. 2. A fully developed
maerosehizont showing 80-100 nuclei arranged along the periphery in 2 or 3 concentric
rows. 3. A fully developed macroschizont showing the formed mercz0ites. 4. A
single maeromerozoite. 5. An early microschizont showing 6 nuclei. 6. A fully
formed mieroschizont showing 16 merozoites. 7. A single micromerozoite: Note
absence of centrally placed chromatin granule. 8. Association stages. 9. A fresh
oocyst: Note the cytoplasm filling the entire area. 10. Oocyst 24 hr after being passed
out: Note the cytoplasm in the form of a spherical mass in the centre. 11. Oocyst
48 hr after being passed out: Note the incipient segmentation of the protoplasm into
8 lobes. 12. Ooeyst showing 8 well defined sporoblasts. 13, A single sporozoite.
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of the species of Adelina described from centipedes in all its features and hence is
described as a new species in the present paper and the name Adelina rayi n.sp. is
proposed.
2. Materials and methods
The material for the present study consisted of 18 specimens of Rhysida longipes
ranging in size from 4-5". 14 of the specimens were collected from underneath the
cashew-nut plants in the Universit) Campus at Waltair. 4 of the specimens were
collected from the crevices of a wall at the water exit of a bath room. The latter lot
of the 4 specimens were found infected with the coccidian described in the present
paper. The host centipedes were transferred soon after collection to glass finger
bowls at the bottom of which moist blotting papers were placed to keep the faecal
matter passed out in a moist condition. The oocysts passed out along with the faecal
matter were kept in 2.5 Yo aqueous potassium dichromate solution and examined at
regular intervals to observe sporogony. Infected hosts were decapitated, dissected
and the gut fixed in alcoholic Bouin's fluid. Sections were cut at 8/zm thickness and
stalned either with Heidenhain's iron haematoxylin or Ehrlich's acid haematoxylin.
Drawings were made with the aid of a camera lucida.
3. Observations
Two markedly distinct types of schizonts are distinguished by their position of development in the epithelium, the size attained by them, the number of merozoites
formed from each one of them and the morphology of the fully formed merozoites.
In the following description the schizonts which grow to a larger size and produce
more merozoites (80-100) are referred to as macroschizonts and the others which
grow to a smaller size and produce a smaller number of merozoites (16) are referred
to as microschizonts. It has not been possible, however, to confirm whether the
micromerozoites develop into microgametocytes and the macromerozoites develop
into macrogametocytes.
3.1. Macroschizogony
The earliest macroschizont measures 10.0 × 7.0 ~m and contains about 7 nuclei.
It penetrates through the depth of the midgut epithelium, passes beyond the nuclei
and lies just underneath the basement membrane. It is enveloped by a thin membrane of parasitic origin. The cytoplasm is hyaline and has no inclusions. During
the later stages of development of the parasite when it measures 15.0 × 10.0 #m the
number of nuclei is about 20-25. The nuclei are arranged along the periphery.
When the sckizont grows further and attains a size of 25.0-30.0 = 20.0-25.0 /zm
there are as many as 80-100 nuclei which are arranged along the periphery in 2 or 3
concentric rows (figure 2). When the nuclear division is completed the cytoplasm
divides into as many bits as there are nuclei and each nucleus is surrounded by a bit
of cytoplasm. The fully formed merozoites are arranged in 2 or 3 concentric rows
leaving a small amount of unused protoplasm in the form of a plug which is usually
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towards one side (figure 3). Each macromerozoite measures 12.5-13-5 = 1.5-2.0/zm
and both the ends are drawn out to blunt points (figure 4). The nucleus is situated
in the centre and is oval in shape measuring 2-0 × 0-5/zm. The chromatin material
is in the form of a number of granules attached to the inner wall of the nuclear membrane and a single slightly larger ehromatin granule placed in the centre of the nucleus.
No bipolar arrangement of the macromerozoites has been observed.
3.2. Microschizogony
The earliest microschizont observed was oval measuring 6-0 × 2-5/~m and contained
6 nuclei (figure 5). The cytoplasm is hyaline and there are no inclusions. No dividing stages of the nuclei have been seen. The microsehizont is always located in the
gut epithelium below the level of the nucleus. As the microschizont grows it increases in size and attains a maximum size of 13.0-15.0 × 7.0-8.0/zm and contains a total
number of 16 nuclei. When the nuclear division is completed the cytoplasm divides
into as many bits as there are nuclei and each bit of the nucleus is surrounded by a
small quantity of cytoplasm resulting in the formation of the merozoites. Each
micromerozoite measures 9.6-10.6 × 1.0-1.5/zm (figure 7). The cytoplasm is hyaline.
There are no inclusions. The nucleus is centrally placed, oval and measures 2-0 ×
0-5 /~m. It has a delicate nuclear membrane. The inner margin of the nuclear
membrane is studded with numerous coarse chromatin grannules. There is no
centrally placed chromatin granule as seen in the case of macromerozoites. No
bipolar arrangement of the micromerozoites has been observed.
3.3 Association stages
The macrogametocytes and the microgametocytes can be distinguished from a very
early stage in their development because they are associated in pairs as in all Adeleidae.
The earliest macrogametocyte measures about 12.0 × 3-0/~m with the narrower end
directed towards the basement membrane in the form of a blunt finger like projection.
The cytoplasm is hyaline and there are no inclusions. The nucleus is oval measuring
2.0 × 1-5/~m. It has a single deeply stained eccentrically placed endosome measuring about 0.5/~m in diameter. A few chromatin granules are attached to the inner
wall of the nuclear membrane and there is a slightly larger centrally placed chromatin
granule. The earliest microgametocyte measures 8.0 × 2.5/~m and is placed obliquely near the finger-like projection of the macrogametocyte. The nucleus measuring 1.5 × 1.0/zm is placed in the centre. A number of fine chromatin granules are
attached to the inner wall of the nuclear membrane. No centrally placed chromatin
granule could be seen at this stage. On account of the resemblance in the nuclear
structure of the micromerozoite and the microgametocyte and that of the macromerozoite and the macrogametocyte it is assumed that the gametocytes develop from the
respective types of merozoites. With the growth of the parasite the macrogamatocyte
develops rapidly and reaches a maximum size of 18.0 × 15.0/zm (figure 8). The
cytoplasm is coarsely alveolated. The nucleus is oval or spherical and is placed
slightly away from the centre. It has a single deeply stained eccentrically placed
endosome. There is no extraendosomic chromatin material. A micropyle was not
observed at any stage of the development of the macrogametocyte similar to that
seen in Adelina schellaeki. The microgametocyte on the other hand grows slowly
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and when fully grown it is lens shaped being broadly conical with rounded corners.
It measures 15.0 × 4.0/~m. It has a centrally placed nucleus with a number of fine
chromatin granules attached to the inner wall of the nuclear membrane. There is a
single fine centrally placed chromatin granule. The cytoplasm is finely alveolated.
The two gametocytes are surrounded by a common envelop. Numerous oocysts
were examined in the gut in sectioned material and in only a small number of microgametocytes the microgametes were found. They are comma-shaped and deeply
stained. They are four in number and axe attached to the wall of the gametocyte.
No stages of fertilisation were seen.
Oocysts collected from the faecal matter of the host axe oval and measure 20.022.0× 18.0-20-0/zm. One of the poles at which the microgametocyte is attached
appears blunt and is slightly thickened. The oocyst has a double wall. The cytoplasm is coarsely alveolated and fills the entire space in the oocyst (figure 9). Oocysts
kept in 2.5~o aqueous potassium dichromate solution and examined 24 hr after
showed the cytoplasm in the form of a spherical mass in the centre (figure I0). At
the end of 48 hr the cytoplasm showed incipient segmentation into 8 lobes (figure 11).
At the end of 72 hr the sporoblasts are well defined with distinct walls. When the
sporoblasts are fully formed there is no oocyst residuum (figure 12). Sporocysts
measure 5.0×4.5/zm and are smaller than in A. sehellacki where they measure 15-0
-18.0/~m in diameter. Sporocysts containing the sporozoites are observed at the
end of 5-6 days. The sporozoites are curved and twisted around each other. They
measure 12-0-14.0×2.0-2-5/zm, with one end rounded and the other bluntly
pointed (figure 13). Two sporozoites are formed from each sporocysts.
4. Discussion
So far only two species of Adelina, Adelina dimidiata Schneider and A. schellacki
Ray and Das Gupta (1940) have been reported from centipede hosts. The present
form from the gut of the centipede, Rhysida longipes differs from Adelina dimidiata
because it has two distinctive types of schizogony and the number of sporocysts
formed from each oocyst is always 8. It resembles Adelina schellacki in the above
respects but differs from it in the following respects. The oocyst is much smaller
being only 20.0-22.0×18.0-20.0/~m instead of being 30.0-35.0×20.0-25.0/~m
as in A. schellacki. The sporocysts are also smaller being 5.0 × 4.5/~m instead of
being 15.0-18.0 /zm in diameter as in A. schellacki. No micropyle has been observed
at any stage during the course of development of the macrogametocyte as in the case
of A. schellacki. For these reasons it is believed that the eoecidian from the centipede,
Rhysida longipes is a new species and the name Adelina rayi n.sp. is proposed for the
same.

5. Diagnosis
Oocyst ovoid, 20-0-22.0× 18.0-20.0/zm. No oocyst residuum. Oetosporous, dizoic.
Two types of schizogony. Macroschizonts develop near basement membrane and
produce 80-100 macromerozoites. Microschizonts develop in the middle of the
epithelium below the level of the host cell nuclei and produce 16 merzoites.
P. (13)--3
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