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Infraciliature of Eudiplodinium dilobum, E. rostratum and E. maggii
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Abstract: The aim of this study was to demonstrate the infraciliature of rumen ciliates, Eudiplodinium dilobum, E. rostratum, and
E. maggii by using pyridinated silver carbonate impregnation method. The specimens of E. dilobum, E. rostratum, and E. maggii
were obtained from the rumen contents of water buffaloes (Bubalus bubalis) in Kastamonu, Turkey. As the result of the
investigation, Diplodinium-type infraciliature was detected in E. dilobum, E. rostratum, and E. maggii. The buccal infraciliature of
E. dilobum, E. rostratum, and E. maggii was composed of two polybrachykineties and paralabial kineties. The adoral
polybrachykinety encircled most of the circumference of the vestibular opening and the vestibular polybrachykinety extended
along the dorsal wall of the vestibulum from the inner edge of the adoral polybrachykinety.
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Eudiplodinium dilobum, E. rostratum ve E. maggii (Ciliophora, Entodiniomorphida)’nin
Infrasiliyatiirii

Oz: Bu calismamin amaci, iskembe siliyatlari, Eudiplodinium dilobum, E. rostratum ve E. maggii'nin infrasiliyatiiri'nii piridinli
giimiis karbonat teknigiyle gostermektir. E. dilobum, E. rostratum ve E. maggii 6rnekleri Kastamonu’daki mandalarin iskembe
iceriklerinden elde edilmistir. Arastirma sonucuna gore, E. dilobum, E. rostratum ve E. maggii’de Diplodinium-tip infrasiliyatiir
tespit edilmistir. E. dilobum, E. rostratum ve E. maggii’de bukkal infrasiliyatiir, iki polibrakikineti ve paralabiyal kineti'lerden
olusur. Adoral polibrakikineti vestibular agikhigin biiyitk bir kismini cevreler ve vestibular polibrakikineti, adoral

e-ISSN 2602-456X

Research Article / Arastirma Makalesi

Issue published: 28.12.2018

polibrakikineti'nin daha i¢ kenarindan baslayarak vestibulum’un dorsal duvar: boyunca uzanur.

Anahtar kelimeler: infrasiliyatiir, iskembe, siliyat, Eudiplodinium dilobum, E. rostratum, E. maggii

1. Introduction

Rumen ciliates, Eudiplodinium dilobum, E. rostratum, and E.
maggii have a widespread distribution and inhabit in the
rumen of many ruminant hosts (Ogimoto & Imai, 1981).
Eudiplodinium spp. belongs to family Ophryoscolecidae
and  subfamily  Diplodiniinae. = Together  with
Eudiplodinium, this subfamily comprises many rumen
ciliate genera: Diplodinium, Eodinium, Eudiplodinium,
Metadinium, Polyplastron, Elytroplastron, Enoploplastron,
and Ostracodinium (Lubinsky, 1957). The members of the
subfamily Diplodiniinae have a laterally compressed
body, two ciliary zones (an adoral and a dorsal), one or
more contractile vacuoles, and the micronucleus lies on
the dorsal side of the macronucleus. Skeletal plates may
be present or not in this subfamily. The most
characteristic feature of Eudiplodinium spp. in the
subfamily Diplodiniinae is having a single narrow
skeletal plate beneath the right surface of the body. The
diagnostic character of Eudiplodinium dilobum, E.
rostratum, and E. maggii is having two fairly prominent
caudal lobes in the posterior body end, large curved
caudal spine in the postero-ventral body end, and seven-
shaped macronucleus, respectively (Dogiel, 1927; Kofoid
& MacLennan, 1932; Ogimoto & Imai, 1981; Williams &
Coleman, 1992). The aim of this study was to demonstrate
the infraciliature of rumen ciliates, Eudiplodinium dilobum,
E. rostratum, and E. maggii by using pyridinated silver
carbonate impregnation method.

2. Material and Methods

The specimens of Eudiplodinium dilobum, E. rostratum, and
E. maggii were obtained from the rumen contents of water
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buffaloes (Bubalus bubalis) in Kastamonu province,
Turkey. Rumen contents were fixed immediately with an
equal volume of 18.5% formalin (Dehority, 1984) and
were stored in a dark place for later study. Ciliates were
stained by the pyridinated silver carbonate impregnation
method (Ito & Imai, 1998). The term polybrachykinety
was used for the infraciliary bands composed of
numerous, short, parallel kineties (Fernandez-Galiano,
Serrano, & Fernandez-Galiano, 1985; Ito & Imai, 199§;
2006). The orientation of the ciliates for description was
adopted from Dogiel (1927) in which the side closest to
the macronucleus was termed the dorsal side and the
opposite side was termed the ventral side.

3. Results and Discussion

The buccal infraciliature was composed of two
polybrachykineties and paralabial kineties. The adoral
polybrachykinety surrounded the vestibular opening and
the vestibular polybrachykinety extended inside the
vestibulum. The adoral polybrachykinety encircled most
of the circumference of the vestibular opening and the left
part of the adoral polybrachykinety extended to near the
vestibular polybrachykinety. The vestibular
polybrachykinety extended posteriorly along the dorsal
wall of the vestibulum from the inner dorsal edge of the
adoral polybrachykinety to the level of the anterior part
of the macronucleus. Paralabial kineties were observed
along the ventral side of the adoral polybrachykinety.
Kinetids in the paralabial kineties were slightly larger
than the kinetids in the other polybrachykineties. The
dorsal polybrachykinety extended laterally, along the
dorsal side of the body (Fig. 1).
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Figure 1: Photomicrographs of a- Eudiplodinium dilobum from the right side, b- E. rostratum from the right side, c- E. maggii from the right
side, after pyridinated silver carbonate impregnation. AP- adoral polybrachykinety, DP- dorsal polybrachykinety, PK- paralabial

kineties, VP- vestibular polybrachykinety.

Division was by transverse binary fission,
perpendicular to the longitudinal axis. The buccal and
dorsal polybrachykineties of the opisthe formed without
any relationship to the polybrachykineties of the proter.
Division began when the three ciliary bands appeared.
Three ciliary bands, which were the dorsal, ventral, and
left primordia, were composed of numerous short,
oblique kineties during division and beneath the dorsal,
ventral, and left side at the same axial level. The

primordium of the paralabial kineties arose along the
ventral side of the ventral primordium. The Ileft
primordium tilted obliquely relative to the longitudinal
axis of the body and then the ventral extremity of the left
primordium turned toward the posterior. The dorsal,
ventral, and left primordia develop into dorsal, adoral,
and vestibular polybrachykineties of the opisthe,
respectively, after binary fission (Fig. 2).
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Figure 2: Photomicrographs of a- Eudiplodinium dilobum from the right side, b- E. rostratum from the left side, c- E. maggii from the right
side, in binary fission after pyridinated silver carbonate impregnation. DPR- dorsal primordium, LPR- left primordium,

PPK-primordium of paralabial kineties, VPR- ventral primordium.

In this study, the infraciliature of Eudiplodinium
dilobum, E. rostratum, and E. maggii was examined and it
was concluded that all these species had Diplodinium-type
buccal infraciliature. Up to now, thirteen buccal
infraciliature pattern; Entodinium-type, D. polygonale-type,
D. leche-type, D. nanum-type, Diplodinium-type,
Ostracodinium  gracile-type, Metadinium  medium-type,
Ostracodinium — mammosum-type, O. damaliscus-type,
Enoploplastron stokyi-type, Eodinium-type, Epidinium-type,
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and Ophryoscolex-type were detected in the family
Ophryoscolecidae. Except for Entodinium-type in the
subfamily Entodiniinae, and Epidinium-type and
Ophryoscolex-type in the subfamily Ophryoscolecinae,
other ten buccal infraciliature patterns were determined
in the subfamily Diplodiniinae (Noirot-Timothée, 1960;
Ito, Arai, Tsutsumi, & Imai, 1997; Ito, Miyazaki, & Imai,
2001; Ito & Imai, 1998; 2003; 2005; 2006; Mishima,
Katamoto, Itori, Kakengi, & Ito, 2009; Giirelli & Akman,
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2017; Ito & Tokiwa, 2018). Diplodinium-type infraciliature
pattern was first described from Diplodinium dentatum
(Noirot-Timothée, 1960; Ito & Imai, 2003). As they have
the same infraciliature pattern of D. dentatum and
Eudiplodinium spp., Eudiplodinium dilobum, E. rostratum,
and E. maggii, these species are considered as close
relative species since the infraciliature pattern is a
significant feature for revealing the evolutionary
relationship among the rumen ciliates.
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