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Abstract. Life cycle of Eimeria coecicola was studied in experimentally infected rabbits by light
microscopy and by transmission and scanning electron microscopy. First and second generation
meronts developed in the vermiform appendix; third and fourth generation meronts were located
in the epithelium of the ileum. Gametogony developed again in the vermiform appendix. The pre-
patent period was 9 days. New data were obtained by the study of asexual reproduction. First genera-
tion meronts were first observed 4 days post infection (DPI), which is relatively late in comparison
with other species of rabbit coccidia. Sporozoites were found in lymphatic follicles of the vermiform
appendix at 4 DPI by transmission electron microscopy. This suggests, together with selective location
of first generation meronts in the epithelium adjacent to these follicles, that major part of sporozoites
enter the epithelium cells through lymphatic follicles and not through the lumen of the vermiform
appendix. The process of development of first generation merozoites is similar to endodyogeny. The
differences are in formation of apical parts of daughter merozoites which is not coincidental with
nuclear division and in formation of the outer membrane of pellicle which arises within the mother
cell. Some first generation merozoites have 2—3 nuclei, second and fourth generation merozoites are
only uninucleate, while third generation merozoites are only multinucleate. We found that further
merozoites are formed in multinucleate third generation merozoites by endopolygeny.

The life cycles of rabbit coccidia were described almost in all valid species, with
the exception of Eimeria coecicola, the biology of which was described only by Cheis-
sin (1947, 1967, 1968). Cheissin (1947, 1967) described meronts found in the ileum
within 15 em from ileocaecal valvule. Meronts observed at 6 DPT measured 12— 18 Hm
and had 8—12 merozoites. Gamonts developed in the vermiform appendix and in
the caecum from 7 DPI; first oocysts appeared in the faeces at 9 DPI. In addition
to these stages Cheissin (1968) described also meronts found in the vermiform
appendix visible until 9 DPI. Meronts measured 12—15 pum and produced elongate
merozoites (10X 0.8 um). The whole endogenous cycle of E. coecicola was described
insufficiently; neither the number of asexual generations, nor morphology of the
endogenous stages of E. coeciola is known.

MATERIALS AND METHODS

Oocysts were put to sporulate in a 2—3 mm deep layer of 2.59, potassium dichromate in Petri
dishes at room temperature.

Material used for inoculation was obtained from spontaneously infected rabbits (Oryctolagus
cuniculus). Suspension of sporulated oocysts was diluted appropriately and then dropped on the slides.
Individual drops were examined microscopically. Each drop containing only oocysts of E. coecicola
was collected using a thin capillary tube. A total of 100 oocysts was collected and the suspension
was diluted with five drops of water. Then a 5-week-old, coccidia-free rabbit was orally inoculated.
Oocysts obtained from the faeces of this rabbit were used to study endogenous cycle.

Oocysts submitted for inoculation were cleaned and concentrated. An oocysts suspension was
centrifuged, oocysts were once washed. The sediment was stirred in a 3M solution of saccharose and
centrifuged at 760 g. The supernatant was diluted at least with a fivefold water volume and centri-
fuged. In this manner oocysts remained in the sediment. The size of inoculum was counted using
a counting chamber working on a Mac Master chamber principle. Rabbits were inoculated with
corresponding oocysts doses into the stomach via a catheter.

Crossbreds of Chinchilla and Californian White rabbits were used in the experiments. Females
were housed with their young weaned rabbits in wooden cages, regularly cleaned with boiling water.
The animals were fed pellets KO 16 and received only boiled water. They were treated with Sulfa-

97



kombin at a dose of 25 ml/l of water, which was discontinued 3 days before inoculation. Rabbits
aged 5 weeks wore used in experiments and were housed individually in metal cagos cleaned daily
with boiling water including water bottles and food dishes. The animals were coprologically exami-

ned each day during the whole experiment.

Rabbits were inoculated with oocysts of E. coecicola; the doses were as follows: 109 oocysts for
rabbits killed at 2 and 3 DPI, 3 X105 oocysts for rabbits killed at 4 and 5 DPI, 2105 oocysts for
rabbits killed at 6 and 7 DPI, 105 oocysts for a rabbit killed at 8 DPI, and 3 X 10% oocysts for a rabbit
killed at 10 DPIL. The whole experiment was repeated once more in the same arrangement. Always
one rabbit killed at 7 days after beginning of the experiment served as uninoculated control during

the whole experiment and the repeated one.
The animals were killed by ether. Samples from the small intestine were taken imumediately

behind the stomach and then at 10 cm intervals along its whole length (14—19 samples). The last
sample was taken at the distance of 2—3 em from the ileocaecal valvule. Four samples were taken
from the caecum (1 sample from the region of ampula coli, then from the anterior, middle, and poster-
jor parts of corpus caeci). Three samples from the vermiform appendix were taken (from the anterior,
middle, and terminal parts). One sample was taken from the cranial part of the colon and then at
10 em intervals (5—8 samples). In addition, one sample from the ileum and one sample from the
vermiform appendix were taken from each animal for examination by scanning electron microscopy

(SEM).
One rabbit inoculated with 3 X 106 oocysts and killed at 4 DPI, two rabbits inoculated with 3 X 106

and 106 oocysts and killed at 5 DPI, and finally two rabbits inoculated with 3 X 10% ooeysts and killed
at 6 DPI were used for ultrastructural examination of developmental stages of K. coecicola.

The material was fixed in 10%, neutral formaldehyde, processed by conventional paraffin technique
and tissue sections, cut at 4—7 um were stained with Harris’ haematoxylin-eosin.

The material used for SEM was fixed in 49 butfered paraformaldehyde (pH 7.2—7.4), postfixed
in 29 0sO, in cacodylate buffer and dehydrated in a graded series of ethanol. Then the material
was saturated with a 1 : 1 acetone — ethanol mixture and acetone, dehydrated using CO, critical
point, mounted on stubs and coated with gold. A Tesla BS-300 scanning electron microscope was

used for examination.
For transmission electron microscopy (TEM), the material was fixed and dehydrated in the same

manner as for SEM, saturated with propylenoxid, a propylenoxid — Poly/bed 812 mixture and embed-
ded in Poly/bed 812. Ultrathin sections were contrasted with uranyl acetate and lead citrate and
examined with a Philips EM 420 electron microscope.

RESULTS
a) Light and scanning electron microscopy

Oocysts which were under study (Pl. I, Fig. 1) correspond to that described by
Cheissin (1947, 1967, 1968). They are oval to cylindrical, possessing a light yellow
or light brown wall which is thickened around a micropyle. The sporocysts are oval,
with a small Stieda body. The residual body of the oocyst is spherical, while sporocyst’s
residual body is of irregular shape. A total of 100 oocysts measured as follows:
Oocysts: 33—38 x 18—22 um, with a mean value of 35.2 x 20.2 um
Sporocysts: 15—19 x 7—8 um, with a mean value of 16.9 X 7.6 um
Residual body
of the oocysts: 5—8 um, with a mean value of 6.5 um
The width of
the micropyle: 2.5—5 ym, with a mean value of 3.8 um

Residual body of
the sporocysts: 5—9.5 X 3.5-—5 ym, with a mean value of 7.0 % 3.7 um

The measurements of all stages of the endogenous cycle are mentioned in Table 1.
The endogenous stages were first observed at 4 DPI in the vermiform appendix.
The vermiform appendix in rabbits is the organ with a special histological structure
(Snipes 1978). Lymphatic follicles are there in great numbers and they are located
regularly, forming approximately a square net. The follicles are covered with a mono-
layer epithelium. Semi-rounded formations — domes are formed in these areas
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{(wm)

(n = 100)

6.50 % 2.62
7.97x2.95
9.83 % 2.90
11.23 x 1.56
8.40x1.84
5.14X0.97

Mean size
of merozoites

—4
—2

Size
of merozoites
(um)

4.5-— 8%1.5—3.5
—10x2
—13x2 —4
—11x1.56—3

4.5— 6x0.5-~-1

8.6—13x1

5
8
6

8—47
4-—-25
12—80

No. of
merozoites
in one
meront

2— 8
2— 8
approx.

Mean length
and width
(m)

(n = 100)
6.62% 6.40
8.17x 7.0t
11.00 x 8.33
16.00x13.33
10.09x 8.05
16.06 < 10.12
24.87x14.94
22.63 X 15.33

—10
--17
--10
--17

xX4.5— 9.5

(wm)

— 9.5X4.5— 8
—13.5X6
11.5—22.5% 7
—14 x4

—28 X7

—11
15—31 x11—25

Length and width
20—28.56 x11—18

5
8
7
8

Stage
1st meront
1st meront
1st meront
2nd meront
3rd meront
4th meront
Mature
gamonts
(Female)
(Male)

DPI
4
5
6
6
6
8

Table 1. The life cycle of Eimeria coecicola




(PL. I, Fig. 2). In other superficial parts mucosa overlaps the domes. From the view-
point of the life cycle of E. coecicola it is important to differentiate the mucous epithe-
lium, which either possesses or not the lymphoreticular tissue immediately below it.
First asexual generation of this coccidium is selectively located in the ’eplthehum
of domes below which the lymphoreticular tissue is immediately located. First genera-
tion meronts occur first at 4 DPI, and they divide into two relatively short and thick
merozoites (Pl. I, Fig. 2). The same meronts are found in the same location at 5 DPI,
with the difference that some merozoites appear to be binucleate and trinucleate
in comparison with the situation observed at 4 DPI (Pl III, Fig. 1). The number
of meronts with multinucleate merozoites can reach even 309, at 5 DPI as well as at
6 DPI. The number of binucleate merozoites was multiple larger than of trinucleate
one. From 4 to 6 DPI the mean size of first generation merozoites increases (see Tab-
le 1).

From 5 to 7 DPI, with maximum occurrence at 6 DPT, second generation meronts
containing long, slender merozoites were observed (P1. III, Fig. 1). These are us'ua.lly
situated in a parallel arrangement and meronts possess sporadically a small residual
body. Second generation meronts are located similarly as first generation me_ronts
in the epithelium of domes and in the epithelial cells in the immediate vicinity of
domes, too. Free second generation merozoites were found in slits between domes
and mucosa of the vermiform appendix by means of SEM (PI. IV, Fig. 3).

The developmental stages in the ileum were first observed at 6 DPI. We four}d.third
generation meronts located in the epithelium on the walls and tops of the V}lh, less
frequently in the epithelium of the crypts. They contain merozoites mostly with 4 to
8 nuclei situated in a parallel arrangement or irregularly (Pl.V, Fig. 1). This
type of meronts was observed predominantly at 6 and 7 DPI, less frequently at
8 DPI.

Fourth generation meronts were observed at 7 DPI and then always until 10 DPI
with maximum occurrence at 8 DPI. These meronts contained large numbers of uninu-
cleate merozoites, arranged usually in rosette-like patterns, which are compactly
clustered (Pl. V, Fig. 4). Their nuclei are situated usually near the centre of the meront.
Some differences exist in a fourth asexual generation, especially in the size of meronts
and number of merozoites in individual meronts. It depends on the intensity of infec-
tion in a given place. During heavy infection the size of meronts is smaller and number
of merozoites in meronts is lower.

The number of asexual stages in the vermiform appendix is lower at 7 DPI; young
gamonts, located in the epithelium start to appear. They are found in the whole
mucosal epithelium, not selectively in the epithelium of domes as in the first
asexual generation. Asexual stages were observed scarcely in the vermiform
appendix at 8 DPI, only mature gamonts and first oocysts were found (P1. VI, Fig. 1).
Meronts of all generations can be located above or below the host cell nucleus, while
gamonts are usually below it. By means of SEM we observed that the cytoplasmic
membrane of the host cell together with an adjacent cytoplasmic layer got vaulted
above the releasing oocyst. Microvilli disappeared, cytoplasmic membrane was
expanded and finally broken (Pl. V1, Fig. 2).

b) Transmission electron microscopy

A part of endogenous cycle of E. coecicola — sporozoites and first, second and
third asexual generations were examined with the TEM. Sporozoites appeared at
4 DPI in the lymphoreticular tissue, not in the epithelium, where the first generation
meronts undergo their development. Sporozoites do not differ in their ultrastructure
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from commonly known coccidial sporozoites. A large refractile vacuole and amylopec-
tin serving as a spare substance were observed. Also some components of apical comp-
lex — micronemes and rhoptries were visible on well-oriented sections (Pl. I, Fig. 3).
Sporozoites were always found within the host cells, apparently lymphocytes, which
were surrounded by a close space formed by the parasitophorous vacuole.

Process of inner formation of two daughter merozoites was observed in first genera-
tion meronts. This process is quite different from typical endodyogeny. Formation
of apical complexes of daughter merozoites and inner membraneous complexes of their
pellicle is not accompanied with a nuclear division. Obviously, no connection exists
at that time between both nuclei because they are considerably separated in some
cases. Nuclei protract towards the apical ends of future merozoites, where in addition
to the bases of the apical complex and inner membraneous complex also the outes
membrane of the pellicle is formed. This membrane follows a membrane which limits
a half-mooned or horseshoe space surrounding the apical end of daughter merozoites
(PlL. I1, Fig. 1). It is not quite certain whether this space is formed from invaginating
parasitophorous vacuole or whether the limiting membrane arises within the meront.
The second alternative is more probable because the whole cytoplasm is abundantly
vacuolated in this stage of the meront’s development. Formation of merozoites
without presence of these vesicles was not observed. Merozoites release from the
mother cell but they remain connected with it in their posterior part. The outer
membrane of the pellicle passes from merozoites to mother cell the structure of
which has only one surface layer (Pl. 11, Fig. 3). Double inner membrane of the
merozoites terminates in the place where a merozoite strangulates from mother
cell (PL. 1I, Fig. 4). At 4 DPI most of first generation merozoites are not separated
from mother cell. This fact can clarify the shorter length of first generation
merozoites at 4 DPI in comparison with the length examined with an optical
microscope at 5 and 6 DPI (see Table 1). Except for being multinucleate, binu-
cleate or trinucleate merozoites do not differ in their structure from typical
coccidial merozoites (Pl. IIT, Fig. 2). They possess a typical developed apical complex,
a pellicle with three layers, nuclei with nucleoli, mitochondria, endoplasmatic reticu-
lum and spare substances. The inner formation of daughter merozoites has never been
observed in multinucleate first generation merozoites which was observed in multinu-
cleate merozoites of Eimeria magna (Danforth and Hammond 1972) and in multi-
nucleate third generation merozoites of E. coecicola described in this paper (see later).
Since we did not observe any further development in multinucleate first generation
merozoites we presume that they escape as a whole from their host cell and penetrate
other epithelial cells of the mucosa of the vermiform appendix.

Second generation merozoites are formed by ectomerogony. Formation of their
apical complexes and inner membraneous complex of their pellicle is connected with
the cytoplasmic membrane of a meront (Pl. II1, Fig. 3). Merozoites are then shifted
into the parasitophorous vacuole whereas the remnant of the mother cell is visible
in meronts at this stage both by electron and optical microscope (Pl. I1I, Figs. 4,5).
Subsequently, this remnant of the mother cell disappears. Second generation merozoi-
tes are relatively short and thick at first, later they are elongated. Mature merozoites
are situated mostly parallel in a meront; their apical complexes are pointed in the same
direction (P1. IV, Fig. 2). The ultrastructure of second generation merozoites is typical
of coccidial merozoites; conspicuous are large numbers of micronemes observed nearly
along the whole length of merozoites.

Multinucleate third generation merozoites were also observed by means of TEM
(Pl. V, Fig. 2), within which inner membraneous complexes and rhoptry anlagen
of future merozoites are formed in a close connection with nuclei (Pl. V, Fig. 3). Further
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development of these stages was not observed. We presume that a process of inner
merozoite formation analogous with observations of Danforth and Hammond
(1972) in E. magna takes place here and corresponds to endopolygony.

DISCUSSION

Only Cheissin (1947, 1967, 1968) studied endogenous cycle of E. coecicola. However,
he did not mention the number of asexual generations. Cheissin recorded meronts
measuring 12—15 ym which were found in the vermiform appendix till 9 DPI and
contained elongate merozoites measuring 10 X 0.8 um. In spite of this fact that the
merozoite width taken by us was rather greater, we suppose that second asexual
generation takes place here. In addition to these stages, Cheissin described stages
in the ileum. At 6 DPI he found meronts measuring 12—18 ym which contained
8—12 merozoites. These meronts might correspond to third generation meronts which
we observed. Cheissin asserts that endogenous development of E. coecicola takes
place in the caecum and vermiform appendix, whereas meronts can be located also
in the ileumm. We observed all developmental stages in the vermiform appendix or
ileum in the present study, never in the caecum. Cheissin’s opinion, that all stages
are Jocated below the nucleus of the host cell, was supported only as far as gametogony
is concerned. Asexual stages were also found above the nucleus of the host cell. The
prepatent period being 9 days corresponds to Cheissin’s description.

First stages of endogenous cycle of E. coecicola were found in our experiments
at 4 DPI which is rather late in comparison with other species of rabbit coccidia.
We recorded sporozoites of E. coecicola in supplementary experiment at 3 DPI in one
of 3 rabbits inoculated with a dose of 5 million oocysts in small numbers only. No
sporozoites of K. coecicola were seen in the two remaining rabbits. Sporozoites were
observed in the histological material taken from the epithelium of the vermiform
appendix, in which also first generation meronts develop. Other stages except for
sporozoites were not found at 3 DPI. Sporozoites were observed in the lymphoreticular
tissue by TEM at 4 DPI. Sporozoites are not usually visible on histological sections
of lymphoreticular tissue as there are large numbers of lymphocytes. Their nuclei
stain hard with haematoxylin and overlap sporozoites.

Sporozoites do not reach in a short time after the excystation the epithelial cells
of the vermiform appendix, where their further development takes place. It probably
causes that the first generation meronts (4 DPI) appear rather late. It is known that
free sporozoites of K. magna can be detected in the intestinal lumen as late as at
48 hours post infection (Ryley and Robinson 1976). Streun et al. (1979) observed
free or fresh-invalid sporozoites of E. perforans which is located in the upper part
of the small intestine even at 36 hours post infection.

However, sporozoites need not occur only in the intestinal lumen. It was proved
in eimerians in chickens (Kogut and Long, 1984; Perry and Long, 1987) and in rats
(Marquardt et al., 1984), that sporozoites do not divide immediately after the
excystation, they enter through the intestine other organs and persist in them. It
is possible, even several days post infection to infect with the homogenates obtained
from these organs some other hosts in the same manner as if they were infected with
oocysts. The purpose of such sporozoite migration is not clear. There are also some
cases when sporozoites do not penetrate outside the intestine and they need not
immediately enter the cells where their further development takes place. Lawn and
Rose (1982) reported that sporozoites of E. tenella enter first enterocytes at the muco-
sal surface of the caecum, then enter intraepithelial lymphocytes and are transported
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by them through lamina propria into the crypt’s epithelium where the development
of first generation meronts takes place.

We have found some peculiarities in the life cycle of Z. coecicola which are directly
or indirectly related to sporozoites.

1. Sporozoites were hardly detected in the epithelium of the vermiform appendix,
where first generation meronts develop.

2. Sporozoites were found in lymphatic follicles of the vermiform appendix.

3. First generation meronts did not appear sooner than at 4 DPI.

4. First generation meronts are selectively located in the epithelium of domes,

below which the lymphoreticular tissue is immediately located.
It appears that sporozoites enter the epithelium of the vermiform appendix through
the lymphatic follicles and use the host cells, probably lymphocytes for their trans-
port. However, it is not known where and in which manner sporozoites enter the
lymphatic system of the host. Similar situation occurs in other rabbit coccidium —
E. stiedai, where the lymphatic system of the host is used for transport of sporozoites
from duodenum into the liver (Diirr 1972).

It appears from the above description of the life cycle of E. coecicola that second
generation merozoites migrate from the vermiform appendix into the ileum. The
way of this migration is not clear. The two theoretical possibilities which were not
experimentally verified may arise — merozoites migrate through the intestinal lumen
or use the host cells — lymphocytes or macrophages for their transport.

Although endodyogeny is a process typical of heteroxenous cocecidia, it also
occurs in monoxenous coccidia. Scholtyseck (1973) recorded the formation of
“cytomeres”’ arisen from concentrically arranged vesicles of the endoplasmic
reticulum in E. tenella and E. stiedai. A process corresponding to endodyogeny
was observed within the cytomeres. This process was observed within the meronts,
Scholtyseck and Ratanavichien (1976) observed endodyogeny within the
merozoites in K. stiedai. We observed a process corresponding to endodyogeny
in first generation meronts of E. coecicola. However, the two main differences
were found in comparison with a typical endodyogeny. The formation of apical
parts of daughter merozoites is not coincidental with nuclear division and the
outer membrane of a three-layer pellicle arises within the mother cell. In typical
endodyogeny merozoites obtain the outer membrane of their pellicle when they
leave the mother cell and cover themselves with its surface membrane. Another
possibility arises — the space surrounding the apical ends of arising merozoites
may be the invagination of parasitophorous vacuole. In this case it would be
only a modification of ectomerogony. Owing to large numbers of follicles in the
meronts’ cytoplasm it is likely that the membrane which limits a halfmooned
or horseshoe space surrounding the apical ends of arising merozoites is formed
within the meront. This membrane also forms the outer surface membrane of the
merogzoite pellicle.

In general, multinucleate merozoites are an exceptional phenomenon in the life
cycle of cocecidia, however, their occurrence in rabbit coccidia is quite common.
Multinucleate merozoites have been recorded in major part of known species —in ¥.
perforans (Streun et al. 1979), E. magna (Cheissin 1940, Sénaud and Cerns 1969,
Speer et al. 1973, Danforth and Hammond 1972, Ryley and Robinson 1976},
E. intestinalis (Pellérdy 1953, Catchpole and Norton 1975), E. stiedat (Pellérdy
and Diirr 1970, Cern4 and Sénaud 1971, Heller 1971), E. flavescens (Norton et al.
1979). We also observed multinucleate merozoites in E. media and E. vejdovsky:
sp. n. (Pakandl 1988).

Both multinucleate and uninucleate merozoites have been found in all above species.
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A quite different situation was observed in E. coecicola in the present study. Primarily
we observed uninucleate first generation meronts, which later possessed even 2—3
nuclei. Third generation merozoites are only multinucleate, second and fourth genera-
tion meronts are only uninucleate. It is evident from the chronology in which individual
meronts appear that there are four different generations and not only two generations
involving two types of meronts.

We observed that further merozoites start their formation within the third genera-
tion merozoites in close contact with nuclei. This process was described in E. magna
by Danforth and Hammond (1972). It was not detected from the observations
of the ultrastructure of these stages whether multinucleate merozoites escape as
a whole from the mother cell and penetrate other cell or whether new merozoites
separate within the same parasitophorous vacuole. Heller (1971) supposed that
in E. stiedai uninucleate merozoites are formed from multinucleate merozoites within
the same parasitophorous vacuole. Shah (1971) observed second generation merozoites
in Isospora felis. These are first uninucleate, then, however, nuclear division takes
place within the merozoites and uninucleate merozoites of the third generation are
formed within the same parasitophorous vacuole. The question whether multinucleate
merozoites leave or not the host cell is not important in determination of their role
in the life cycle of coccidia. The results of Speer et al. (1973) indicate that both alterna-
tives may occur. Multinucleate merozoites of E. magna obtained from rabbit intestines
can penetrate cells in the tissue culture and transform into globular meronts which
give rise to merozoites. Formation of multinucleate merozoites was also observed,
(Speer et al. termed them as meroschizonts). Sometimes, multinucleate merozoites
either leave the host cell or they persist within the same parasitophorous vacuole
and give rise to the uninucleate merozoites.

In major cases the uninucleate merozoites oceur in coceidia, they penetrate other
host cell in which nuclear division takes place. However, this nuclear division can
be considerably chronologically shifted and can take place before the merozoites
separate from the mother cell (Danforth and Hammond 1972). Results obtained
from the observations of the development of E. magna in tissue cultures (Speer and
Hammond 1971, Speer et al. 1973) indicate that originally only one nucleus was
incorporated within the multinucleate merozoites. It appears that multinucleate
merozoites possess some properties of a merozoite and some of a meront. From this
viewpoint the strict differentiation of asexual stages into meronts (schizonts) and
merozoites need not be always correct.

HKN3HEHHBIA ITMK.I EIMER)A COECICOLA CHEISSIN, 1947
M. [lakanmpga

Peswome. HusHennslif nuki Fimeria coecicola M3ydasiu HA 9KCIEPUMEHTAILHO 34 PAKEHHBIX
KPOJHUKAX ¢ IIOMOIILIO ¢ BETOBOM MAKDOC KON Y, TDAHCMHUCCHOHBHOM H CKAHH PYIOIIeH 3716 KT POHHOI
MHKpOcKonuM. llepBan u BTopas reHepal(Mi MEPOHTOB Pa3BHBAJINCH B MCPBEOGPAa3HOM OTPOCTKE,
TPeTbH U YeTBEPTAs 'eHePAllU) MEPOHTOB HAXOHMJIMCH B AMHTCIHH TOHKON KAUWIKY, ['aMeToronns
HPOXOZHMJIA ONIATL B uepBeoOpasHoM oTpocTre. [IpemaTeRTHLIE nepuo; coctaBna 9 aneil. Hosrie
JAHHbIe NOJIY9eHH NP u3ydeHny Oeeno-10B0I0 pasmMHOKeHus. llepBast reHepalma MEpPOHTOB
Oblta o6HapyKeHa 4 jHs nocie sapamenusa (J[113), 4To cpaBHUTEILHO 103;{HO B ¢pPABHEHIN,
¢ IPYTUMH BUAAMH KPOIHIBLUX KOKIULIHI. CIOPO30UTH OLLITH 00HAPYIKEHDI ¢ TOMOINBI0 TPAHC-
MICCHOHHOM 3/IEKTPOHHOM MMKPOCKONMH B IuMaTHyecKHX (QOIIMKYIaX yepBeobpasHOIo
OTpOCTKA HayuHas ¢ 4-ro J[113. 910 yrasniBaeT, BMCCTC ¢ NMPCAIOYTHTCABHON JOKATH3AMCH
_IEPBOM I'éHePANMH MEPOHTOB B DHHTEJIMH 1T PUIIETaI0EM K STHM POILIMKY 1AM, Y4T0 G0JIbLUIHHCTBO
CIOPO30UTOB IONAaeT B KIIETKH 3NMATENHA depes JjinMmpaTudeckue (ONIMRYILI, a HC ycpes
npocBeT YepBeobpasHoro orpocrxa. IIponecc pasBUTUA MepBOl reHePAllMM MCPOHTOB MOXOK
Ha 9HJI0AMOroHu K. Pasmuums sakmnouaores B GopMUPOBAHHE ATMKA TLHLIX MACTeH J0YCPHRIX
MEPO3OHATOB, MTO He COBUYACT ¢ jleJACHUCM f;(pa M B GOPMHPOBAHUH HADYMHOH MeMOpaHbl
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NC/LTHRYIN, KOTOPAs BO3HMKACT B PO;(UTEIbCKOM KiIeTRe. HekoTopsle IepBrie reHepallui MC-
POZOMTOB COJEPIKAT 2--3 fjPa, BTOPAA I YCTBEPTAS 1eHEPALIMH MEPO30UTOB TOJILKO MOHOS/ICD-
Hble, B TO BPeMs KaK TPeThA I'CHCPALMs MCPOROUTOB Berja MHoroaaepHasn. Hamu oGHaPYHKCHO,
MTO CJELYIONING MCPOSOMTH QOPMUPYIOTCH B MHOTOAACPHOH TPEThCH TeHeparuy MepPO3OHTOR

MOCPejiIcCTBOM dHJIOIIO/IMIOHUH.
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Fig. 1. Formation of first generation merozoites (arrows) (TEM, > 15 000). Fig. 2. First gencration
merant with uninucleate merozoites. Histological section stained with Harris' hoematoxylin osih
(HE, »1300). Fig. 3. First generation meront with uninucleate merozoites (TEM, 5 3a0).
Fig. 4. Detail of Fig. 8. Tnner membraneous complex of merozoites” pellicle ending in the place whore
merozoite strangulates from mother cell (TEM, x 27 000).

Fig. 1. Qoeysts of E. r-m'm't'da‘(nﬂli\'('. « 1200). Fig. 2. Surface of the mucosa of the vermiform
appendix of a control rabbit with domes (d) (SEM, x 150). Fig. 8. Sporozoite of E, coecicola (T M,

% 8 600).



M. Pakandl, Life eyele of Eimeria coecicola . T 5 ; Plate 11T

“ig. 1. First generation mervont with binucleate merozoites (HE, » 1 300). Fig. 2. Binucleate first
E

swation maerozoite (' TEM,

< 10 600), Fig. 8. Initial stage of second generation merozoite formation

(TEM, x1500). Fig. 4. Second generation meront with the remnnant of mother cell (arrow) (HE,
1 500). Fig. 5. Second generntion meront with the remnant of mother eell (TEM, < 9 600),

M. Pakandl, Life cycle of Eimeria coecicola

Fig. 1. Second generation meront (HE, % 1 500). Fig. 2. Second generation meront

merozoites (TEM,
(SEM, = 1 T00)

8 800), Fig. 3. Second generation merozoites in the slit betweon daonu

with
nirl
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Fig. 1. Third generation meront (HE, » 1 600). Fig. 2. Third generation meront. Some merozoites
possess more nuelei in the section level (n) (TEM, x 8 100). Fig. 3. Detail of Fig. 2, Apical parts
of future merozoite arise in a close connection with nuclei the inner membraneous complex of
pellicle (long arrow) and rhoptry anlagen (short arrow) are apparent (TEM, » 33 300). Fig. 4. Fourth
generation meronts in the Bpitl;eliuul of ileum (HE, x 1 300),

1. Gametogony fI:'-\'llln}li.nu i the -|}|iﬂ'm|i1:|n of mucosa of the vermiform appendix (HIE, % 300).
. 2. Surface of the host cell above the releasing oocyst is without microvilous zone, eytopliasmi
momibrane of the host cell expands and breaks above the releasing oocyst (SEM, < 1 530),
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