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In the other reports !7.1% the author indicates the absence of
literature concerning coccidia and coccidial infections in Angora
goats and mentioned the incidence and danger of coccidiosis in these
animals in Turkey. He also presented findings relative to the life
cycle and patogenicity of Eimeria parva'’ and the cndogenous phase
of the life history of Eimeria nina - kohl - yakimovi'®, The present
report is concerned with the findings relative to the endogenous
stage of Eimeria arloingi and its oocysts in a kid of Angora goat.

Eimeria arloingi was originally described from a goat under
the name “Coccidium arloingi”'*. Since then it has been reported
from sheep and goats in various countries! 2 3.5.6.8 9,14,15,20,21 jpc.
luding Turkey %17, Yet the detailed description of its oocysts has
been given! %% 172, Levine et al® and Lotze!’ gave an excellent
review of literaturc on the species and discused the identity of Eimeria
arloingi and Eimcria faurei of shecp and goats. The life cycle and
pathogenicity- of this species were studied in sheep %! but only the
endogenous phasc of its life history was described in ordinary goats.?
No data on its pathogenicity and endogenous stage in Angora goats
is available. :

Material and Methods

In May, 1963 several new born kids of Angora goats were pur-
chased from Lalahan Animal Breeding Research Institute to study the
pathogenicity and endogenous phasc of the life history of Eimeria
parva experimentally. Three of the kids became ill approximately
three weeks before the begining of the experiment and began to dis-
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charge watery feces and the oocysts of Eimeria. The oocysts
shed by one of the kids were pure and were identificd as Ei-
meria arloingi (Marotel, 1905) Martin, 1909. Those excrcted by
the other two kids consisted of the oocysts of Eimeria ahsata, Eimeria
arloingi, Eimeria nina-kohl - yakimovi. The kid expelled pure oocysts
of Eimeria arloingi was sacrified to study the endogenous phase of
life history of the coccidian parasite, Eimeria arloingi, and the changes
in the alimentary tract of the animal. Portion of the intestine and
other organs were fixed in 10 9%, formalin and sections-were stained
with haematoxilene - cosine for histologic examination and fecal
sample was prepared for further study. Fecal sample was mixed
with 2.5 per cent Potassium Dichromate solution and placed in
a thin layer in a Petri dish for 2 weeks to permit the coccidian oocysts
to sporulate. It was then stored in the refrigerator. The oocysts were
concentrated by flotation with Sheather’s sugar solution prior to
examination. They were examined with a Leitz microscope equipped
with apochramatic objectives. The pictures of the parasite were
taken with Beck microphotography apparatus.

Results

This was not only the case that Eimeria arloingi occurred in the
kids of Angora goats, but also the same species was secn on subsequent
examination of fecal samples from other Angora goats in the herds
in the vicinity of Ankara. Since there is no description of the oocysts
of Eimeria arloingi from Angora goats these arc given here.

]

The oocysts of this species were elipsoidal or ovoid, slightly flat-
tened at the micropylar end (fig. 1). Twenty five oocysts measured
from each of the samples obtained from 5 diffcrent Angora
goats. They were found to be 22 to 33 (mean 29) microns in length
and 18 to 26 (mean 23) microns in width. Their length - width ratios
ranged from 1. 2 to 1. 5 with a mean of 1. 4. Oocysts wall composed
of two layers, the outer one smooth, colorless and the inner one bro-
winish yellow. It was 1,3 microns thick. A micropyle was present at the
small end of oocyst and it was covered by a prominent, colorless
mound - shaped micropylar cap. The micropylar caps of 129 oocy-
sts ranged from 0.5 to 2.1 microns high by 5 to g.15 microns wide.
Sporulation time was 60 hours at a tempareture of 20 Centigrate
degrees. Oocyst polar granule was present, but residual body was
absent. Sporocysts were alongate ovoid in shape and measured 13
to 17 by 7 to 9 microns with a means of 14. 2 by 7. 7 microns. Their
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length - width ratios ranged from 1. 8 to 2. 4. Sporocyst residiums
were present (fig. 2).

This species of Eimeria was found to be present in 616 (77 %)
out of goo Angora goats wich were from vicinity of Ankara.

Pathologic cahanges:

The gross lesions in the intestine consisted of numerous diffuscly
scattered, pale - yellow to white focal plaques approximatcly 0. 3 to
'0./4' mm. in diameters in mucosa. The bordecrs of these lesions were
distinc and irregular in outline. In addition, the presence of few
small, slightly haemorrhagic areas scattered troughout the lining
of the small intcstine was observed. The facces of the: kid was watery
and did not contain blood. '

Scctions of small intestine, cecum and colon werc examined. Slight
enteritis was present. The cellular reaction consisted of lymphocy-
tes and polymorphonuclear leucocytes. The parasitc destroyed the
epithclial cells in which they developed and caused the denudation
of lamina epithelialis. Numerous mature coccidian macrogametes,
microgamectocytes, schizonts and oocysts were present in the epit-
helial cells of the villi of the jejunum and ileum. The epithelial cells
at the tips of the villi were more commonly parasitized by the sexual
stages than were the cells at the edges of the villi. Those in the glands
of Licberkiihn also contained many parasites. The lacteals of some
villi were greatly dilated and contained giant schzonts.

Endogenous  phases:

Only one type of schizont (giant) was present (fig. 3). They
were seen in the ileum and mostly did not rcach their maturity. Each
had approximately invaded an enlarged cell either attached to the
‘endothelial lining of the central lacteals of the villi or detached and
lay free in the lumen of lacteal, enlarging it tremendously. These
'schizonts measured up to 140.5 by 100 microns in diamcters.

Parasites in various stages of development, from that of gamectocy-
tes to apparcently maturc oocysts, were found in cpithelial cells of the
small intestine of the kid. The plaques in the small intestine consis-
ted essentially of the masses of macrogametes, microgametocytes and
- 'young oocysts in the cpithelial cells of the tips and sides of the villi
‘and .also in the crypts (fig. 4, 5).

Many mature and immaturc macrogametes were present. Each
of immature macrogametes contained a single nucleus and the cytop-
lasm of each was somewhat granular in appearcnce (fig.6). In the



Eimeria arloingi in Angora Goats 211

mature macrogametes there were large numbers of eosinophilic,
plastic granules and thecy were arranged in close contact with cach
other in the periphery of the parasite (fig. 7). Mature macrogametes
measured 18 to 29 by 22.2 to 14.8 microns.

Only mature microgamectocytes were found in the sections
(fig. 8). They were measured 15 to 23 by 10 to 14 microns. In these
microgamctocytes, the microgamctes were slender and clongate in
shape. A large mass of apparcnt residual material was usually pre-
sent in each mature microgametocytc. ’

The apparently mature oocysts contained well developed memb-
ranes and their cytoplasm was finely granular (fig. g). The oocysts
found in the histologic sections did not have polar cap, but those ob-
served in the fresh smears possessed it. The oocysts mcasured 18 to
27 by 11 to 16 microns.

Discussions

Although the kid shed the pure oocysts of Eimeria arloingi, onc
may think that the endogenous phase described here does not nccessa-
tily belong to that species.

The schizonts, macrogametocytes, microgametocytes and ooc-
ysts described in this report were not similar neither in morphology
nor in location to those reportcd from ordinary goats !, Angora goats'?
and sheep? for Eimeria nina-kohl - yakimovi. They did not resemble
cither to the asexual and sexual forms which have bcen reported from
sheep 479 for Eimeria parva and Eimeria ahsata and from Angora
goats !’ for Eimeria parva.

The schizonts described from the Angora kid in this report were
similar both in morphology and in location to those: reported from
ordinary kid® and from sheep'® for Eimeria arloingi. The schizonts
reported from the Angora kid and from sheep aproximately had the
same size, but the schizonts found in ordinary goats were larger than
thesc. However there was no fully mature schizont among those mea-
sured from the scctions of the intestine of the Angora kid.

The macrogametes, microgametocytes and young oocysts found
in the present sections were also similar with respect to their sizes,
morphologies and locations in the tissues to those describeb by Levine
et al?® for Eimaria arloingi in ordinary goats and by lotze '° in sheep.

Summary

Oocysts of Eimeria arloingi were found in the feces of an Angora
kid with lesion of coccidiosis in the small intestine. The oocyst was
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described in detail.- The oo‘éysts of Eimeria arloingi were found in
.the feces of 616 ( 77 %) out of goo Angora goats.

Endogenous phase in the small intestine included schizonts,
macrogametes, microgametocytes and oocysts in the epithelial cells.
These were also described in the report.

Ozet

Eimeéria parva’nin biyoloji ve patojenitesini incelemek iizere Lalahan
Uretme Giftliginden, deney hayvani olarak, alinan tiftik kecisi oglak-
larindan 3 iinde tabii coccidiosis zuhur etmigtir. Yapilan gaita mua-
yenesinde, bu oglaklardan birinde sadcce Eimeria arloingi oocyst-
leri tesbit edilmigtir. Diger ikisinde ise Eimeria arloingi, Eimeria
ahsata ve Eimeria nina - kohl - yakimovi bulunmugtur. Mcvcut litera-
tirlere gore tiftik kecilerinde Eimeria arloingi’nin organizmadaki
gelisme sahfasi incelenmemis oldugundan, gaitasinda saf Eimeria
arloingi oocystleri tesbit edilen oglak éldiiriilmiig ve iizerinde gerekli
incelemeler yapilmgtir.

Gaitada goriilen oocyst’lerin sekli elipsoidal veya tavuk yumur-
tasina benzer. Uzunluklari 22 - 23 (ortalama 29) mikron, geniglikleri
18 - 26 (ortalama 23) mikrondur. Qocysr’ler ¢ift cidarhdir. Ince ku-
tuplarinda birer mikropil ve bunun iizerini érten kubbe scklinde bir
kep mevcuttur. Oocyst’in iginde protoplasma artifi yoktur, fakat
kutup granulii vardir. Sporlanma miiddetleri 20 C. derccede 60 saat-
tir. Sporocyst’ler uzundur ve igerlerinde protoplasma artigi mev-

cuttur. goo tiftik kegisinden 616 ( 77 %) sinda bu tiiriin ococystleri

bulunmustur.

Oldiiriilen oglagin ince barsak mukozasinda serpilmig manzara-
da, soluk sar1 renkte, takriben 0. 3-0.4 mm. ¢apinda, kenarlari bariz ve
gayri muntazam olarak hudutlanmig fuaycler goriilmiistiir. Barsak
mukozasinda ‘'yer yer kanlanmig sahalar tesbit edilmesine ragmen
kanamaya rastlanmamigtir. Gaitamn sulu bir kivamda bulundugu
miigahede edilmistir.

Ince barsak mukozasindan yapilan taze frotilerde schizont,
macrogamcte, microgametocyte ve geng oocystler goriilmiigtiir. Ince
barsakta villi intestinalis’lerin kilus kanallarinda bulunan dev schi-
zontlanin biiyiiklikleri 100 x 140.4 mikron olarak tesbit edilmis-
lerdir. Yine villi intestinalislerin tepe ve yanlarim kaplayan sathi
epital hiicreleri igerisinde bulunan macrogamet’lerin ebatlar 18 - 29
x 22.2 - 14.8 mikron, microgametocyte’lerinki 15 - 23 x 10 - 14 mikron,
geng oocyst’lerinki ise 18 - 27 X 11 - 16 mikron olarak bulunmustur.
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Fig. 1 - Unsporilated oocyst of Eimcria arloingi.
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-Fig. 2 - Sporulated oocyst of Eimeria arloingi. R

Fig. 3 - Giant schizont of Eimeria arlongi.
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Fig. 4 - Macrogametes and microgametocytes in the epithelial cells of the tip and
side of the willi.

Fig. 5 - Macrogametes (Ma) and young oocysts (o) in the cpithelial celles of a villi.
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Fig. 6 - Immaturc macrogametes of Eimeria arloingi (Ma). B

Fig. 7 - Mature macrogametes of Eimeria arloingi (Ma).
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Fig. 8 « Mature microgametocyte (Mi), macrogamectes (Ma) and young oocysts (o)
of Eimeria arloingi.

b e

Fig. 9 - Young oocysts of Eimeria arloingi (o).
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