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Coccidiosis of domestic animals has been studicd extensively
but not in an equal degree in all species. Chicken coccidiosis, for
example, has been studicd a great deal, while coccidiosis in cattle,
sheep and goats has received very little attention.

For a long time many authors have written about the danger
of coccidiosis in sheep and goats ' 23 7. &9 11,13 14 According to
scveral of them 2 16 2 mortality in lambs and kids from coccidiosis
is 10 % to go 9% .In Turkey coccidiosis is wide spread among
Angora goats, cspecially among the young animals, in which it
causes cmaciation, stunding and cven death . Little work has
been done on the coccidiosis in Angora goats up to present time.
This indicates that the coccidia and the diseasc they cause need
to be studied in detail.

The oocyst of Eimeria nina-kohl-yakimovi has been descri-
bed from sheep and gaots in many countries including Turkey 245
14,15,16,17,18,21 The life cycle and pathogenecity of this species were
also studied in sheep ' and ordinary goats 2. But no data on its
pathogenecity and cndogenous stage in Angora goats is available.

It is the purposc of the present paper to record the findings
of a study on the endogenous stage of Eimeria nina~kohl-yakimovi
and its oocyst in the kid of Angora goat.

Material and Methods

In May, 1963, scveral new-born kids of Angora goats have
been purchased from Lalahan Animal Breeding Research Institute to
study the pathogenecity and the endogenous development of Ei-
meria parva experimentally. One of the kids became ill one week be-
fore the begining of the experiment and began to discharge soft
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feces and the oocyst of Eimeria. The oocysts excreted were pure and
were identified as Eimeria nina-kohl-yakimovi Yakimof and Ras-
tegaieff, 1930. The kid was sacrified to study the endogenous stage
of the parasitc and the changes in the alimentary tract of the ani-
mal. Portions of the intestine and other organs werc fixed in 10 9
formalin and sections were stained with haematoxilene—eosine for
histologic examination and fecal sample was prepared for further
study. Fecal sample was mixed with 2.5 per cent Potassium Dich-
romate solution and placed in a thin layer in a petri dish for 2 weeks
to permit the coccidian oocyst to sporulate. It was then stored in
the refrigerator. The oocysts were concentratéd by flotation with
Sheather’s sugar solution prior to examination. They were ex-
amined with a Leitz microscope equipped with apochromatic objec-
tives. The pictures of the parasite were taken with Beck Micropho-
tography apparatus.

Results

Only one species of Limeria, Eimeria nina--kohl-yakimovi
Yakimof and Rastegaicff, 1930, was seen in the feces of the kid. The
same specics was also seen on the subsequent examination of fecal
samples from other Angora goats in the herds in the vicinity of An-
kara. Since there arc apparently no complate dctailed descriptions
of the sporulated oocysts of Fimeria nina-kohl-yakomavi Yakimof
and Rastegaieff, 1930 from Angora goats, thesc are given below.

The oocysts of this species were round, rarcly short oval (Fig. 1).
One hundred twenty five oocysts measured 21 to 28 by 18 to 24
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Fig. 1 : Unsporulated oocyst of Eimeria nina-kohl-yakimovi
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microns with a mean of 24. 1 by 21.1 microns. Their length-width
ratio was 1.4 microns. The wall was smooth, double contoured,
colorless, 1 to 1.5 microns thick. A micropyle was absent or imper-
ceptiple. There was no micropylar cap. Sporulation time was 60 hours
at a temperature of 20 centigrate. The sporocysts were oval, round
or egg shaped. They measured 4 to 12 by 4 to 7 microns. The sporo-
zoites were comma-shaped or pear-shaped. An oocyst polar gra-
nule and oocyst residium were absent. A residual body in the sporo-
cyst was present (Fig. 2).

Fig. 2 : Sporulated oocyst of Eimeria nina-kohl-yakimovi.

This specis of Eimeria was found to be present in 207 (23%)
out of goo Angora goats which were from the vicinity of Ankara.

Pathologic changes:

The gross lesions in the intestine consisted of numecrous diffuscly-
scattered, round, smooth white plaques approximately 0.2 to 0.3
mm. in diameters in mucosa. The border of these lesions were dis-
tinct and regular in outline. The plaques themselves neither raised
nor depressed below the surface of unaffected mucosa. The mucosa
was slightly thickened throughout the intestine. Neither congestion,
haemorrhage nor excess mucus were present. The feces of the kid
was soft and did not contain blood. There was no haemorrhagic
content in the intestine either.

Scctions of small intesting, cecum and colon were examined.
Slight to modcrate enteritis was present. The cellular reaction con-
sisted of lymphocytes and polymorplonuclear leucocytes. The pa-
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rasites destroyed the epithelial cells in which they developped and
caused the denudation of lamina epithelialis.

Numerous mature cocidian miacrogametes, microgametocytes
schizonts, oocysts werc present in the cpithelial cells of ileum, ce-
cum and upper part of the large intestine. Merezoites were also
seen in the smears were made of small intestine.

One type of schizont was present (Fig.3). They were cllipsoid
or round in shape and mcasured 31 to 43 by 22 to 31 microns, with a
mean of 37.0 by 26.5 microns. All of them contained thc nuclei
regularly distributed through the whole schizont. Each nuclei seems
to be separated by a clear zone from the cytoplasma of schizont.

Fig. 3 : schizonts of Eimeria nina-kohi-yakimovi.

The merozoites were obtained in the fresh smears from the in-
testine of the kid (Figute 4). They were straight with onc end rather
bluntly rounded and other drown more. They meassured 11 by 1
microns. No frec merozoites were found in the sections. '

There were no early macrogamctes but few mature ones were seen
in the epithelial cells of the side of willi (Figure 5). The mature
macrogametes contained a large number of granules about 1 mic-
ron in diameter. Their nucleus lay at the center of the cell. They
measured g to 18 by 7 to 13 microns with a mcan of 13.5 by 10 mic-
rons.

- The nuclei in the microgametocytes scattcred regularly and

they were not scparated by a clear zonc from the cytoplasma of mic-
rogametocyte. The microgametes lay in whorls on the surface of
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the microgametocytes, that is, when microgametes became mature,

Figure 5. macrogametes of Eimeria nina-kohl-yakimovi.

some residual material remained in the center of the latter (Figure 6)
The microgametocyte measured 20 to 25 by 15 to 18 microns with
a mcan of 22.5 by 16.5 microns.

The young oocysts differed from the mature macrogametcs
in which the palastic granules of the latter coalesced to form the oocyst
wall (Figure 7). The young oocyts in the sections were 19 to 24
by 11 to 20 microns in diameter with a mean of 21.5 by 18.5 mic-
rons in diameter.
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Sekil 7. young oocysts of Eimeria nina—kohl-yakimovi in tissuc.

Discussion

The question may arise as to which species of Eimeria the cn-
dogenous stage belongs. Althongh the kid passed out the pure oocysts
of Eimeria nina-kohl-yakomavi, this does not nccessarilly mean that
the " stage of Eimcria belongs to that species. The schizonts, mic-
rogametocytes and oocysts do not resemble both in morphology and
in location those described by Lotze ™ for Eimeria arloingi in
sheep and by Levine at al '? for Eimecria arloingi in goats. The
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schizonts were not similar, either, to the giant schizonts which have
been reported for Eimeria nina-kohl-yakimovi ', Eimeria parva
in shecp ™ and in Angora goats . They also differ in their
sizes from the small schizonts from sheep ' and Angora goats .
The schizonts from goats werc described by Balozet * for
Eimeria nina kohl-yakimovi. "These measurcd 15 to 35 microns.
Each nuclei in them was separated by a clear zone from the cytoplasm.
The schizonts from the kid in this study resemble these. The microga-
metocytes found in the present sections were also similar with respect
to their sizes and positions of their nuclei to those described by
Balozet 2 from kids. The maturec macrogametes and young oocysts
carrying micropular cap described by Balozet 2 for Eimeri nina-
kohl-yakimovi from kids were not present in the Angora kid exa-
mined in this study. The macrogametes in our sections rescmble both
in morphology and location those mentioncd by Lotze '* for
Eimeria nina-kohl-yakimovi.

Summary

Oocysts of Eimeria nina-kohl-yakimovi were found in the
feces of an Angora kid, with lessions of coccidiosis in the small intes-
tine. The oocyst is described in detail. They werc round, rarely
short-oval, and measured 21 to 28 by 18 to 24 microns and contai-
ned oval round or cgg shape sporocysts measuring 4 to 12 by 4 to
to 7 microns. The oocysts of this species were found in the feces of
207 (23 %) out of goo Angora goats.

Endogenous stages in the small intestine, cecum and upper
colon included sechizonts, mecrozoites, macrogametes, microgame-
tocytes and oocyst in the epithelial cells. These are also described in
detail.

Ozet

Tiftik kegilerinde Eimeria parva’mmn patojenitesi ve biyolojisini
incclemek iizere satin alinan denemec oglaklarindan birinde tabii
coccidiosis zuhur etmigtir. Oglakta gorilen hafif bir ishal’i miiteakip
yapilan gaita muayencsinde bol miktarda saf Eimeria nina-kohl-
yakimovi oocystleri tesbit cdilmistir. Mevcut literatiirlere gore ‘An-
kara kecilerinde bu tiiriin asexual ve sexual geliyjme devirleri ince-
lenmemistir. Bu hususlar1 etiit etmck maksediyle oglak oldirilmiis
ve lizerinde gereken muayeneler yapilmistir.
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Gaitada gorilen oocystler yuvarlak veya oval, ¢ift cidarlidir.
Mikropil ve kep yoktur. 21-28 mikron uzunlukta, 18-24 mikron
genigliktedir.  Qocyst  protoplasma bakiyesi yoktur. . Sporocyst’ler
ovaldir. 4~12 mikron uzunlukta vc 4-7 mikron genigliktedir. Spo-
rocyst protoplasma bakiyesi vardir. Ankara ve civarinda yapilan
siirveyde goo ankara kegisinden 207 (9% 23)) sinin gaitasinda bu
tirin oocystlerine rastlanmugtir.

Oldiiriillen oglagin ince barsak ve sekum makozasinda yaygin
ve toplu igne bagi cesametinde, kiigiik, beyazimsi derenler goriilmiis-
tiir. Barsak da herhangi bir kanamaya rastlanmamigur. Sadece

- mukozada kalinlagma tesbit edilmistir.

Barsak mukozasindan yapilan taze frotilerde merozoitc’ler go-
rilmiiy ve ebatlan ortalama rix: mikron olarak tesbit cdilmigtir.
Schizont’lara ince barsak, kalin barsak ve sekum’dan yapilan kesitlerde

~ rastlanmugtir. Schizont’lar bilhassa epitel hiicreleri iginde goriilmiis,

uzunluklari 31-43, geniglikleri 22-31 mikron olarak bulunmustur. -

Barsak mukozasinin epitel hiicrelerinde, schizont’larin  goriildigi
yerlerde macrogamete, microgametocyte, geng oocyst’ler de tesbit
cdilmistir. .
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