
INTRODUCTION

The genus Polyplastron was established by Kofoid 
& MacLennan (1932) and includes six ophryoscolecid 
species (Ciliophora, Trichostomatia, Ophryoscoleci-
dae): Polyplastron multivesiculatum (Dogiel & Fe-
dorowa), P. alaskum Dehority, P. arcticum Lubinsky, P. 
californiense Bush & Kofoid, P. fenestratum (Dogiel), 
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and P. monoscutum (Dogiel). They are taxonomically 
characterized by two retractable ciliary zones in the 
anterior end of body, four to five skeletal plates and 
four to five contractile vacuoles (Williams and Cole-
man 1992) in the dorsal side of macronucleus. Among 
those species, only Polyplastron multivesiculatum has 
a broad geographic distribution and low host specific-
ity (Williams and Coleman 1992). The other five ones 
are rare and were never found again after the original 
description. Here, we performed the second report of 
Polyplastron alaskum, 45 years later, and redescribe 
this species based on morphological characterization 
and provides, for the first time, data on its infraciliary 
bands pattern. 
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MATERIALS AND METHODS

Rumen samples were obtained from 16 domestic sheep (Ovis 
aries L.) housed in individual stalls and distributed in a completely 
randomized design with four treatments and four replicates, in the 
Universidade Federal Rural de Pernambuco, Pernambuco, Bra-
zil. The animals received water and mineral salts ad libitum, and 
a diet of corn, soybean meal, and vegetable oil. The basal diet con-
sisted of Tifton hay (Cynodon dactylon) (for details see Medeiros 
et al. 2009). Samples were obtained manually, at slaughter of ani-
mals, from the rumen mass center, consisting of 20 cm3 of rumen 
content, which was fixed in 18.5% formalin (Dehority 1984). Spe-
cies identification was based on the descriptions of Dogiel (1927), 
Kofoid and MacLennan (1932), Bush and Kofoid (1948), Lubinsky 
(1958), Dehority (1974), and Williams and Coleman (1992). To 
identify the ciliate, we used an Olympus BX-51 light microscope 
(600 X and 1000 X magnification) equipped with an Olympus Evolt 
E-330 digital camera and Image-Pro Plus 6.0 software to perform 
morphometry on 20 specimens stained with the Lugol’s solution 
(D’Agosto and Carneiro 1999; Cedrola et al. 2015). The orientation 
of the ciliates for description was adopted from Dogiel (1927): the 
side closest to the macronucleus was termed the dorsal side, and 
the opposite one, the ventral side, thus, defined the right and left 
sides. The infraciliary bands were stained using the silver carbon-
ate impregnation technique (Cedrola et al. 2015; Rossi et al. 2016). 
The term polybrachykinety denotes infraciliary bands composed of 
numerous, short and parallel kineties (Fernandez-Galiano 1979). 
Free-hand drawings were created for observation of the specimens 
stained with Lugol’s solution and after silver carbonate impregna-
tion, under a microscope (Olympus BX-51). All drawings were ob-
tained so that the anterior side of the body was at the top of the 
page. The species prevalence was determined according to Bush 
et al. (1997) and the relative abundance was estimated according to 
Mishima et al. (2009).

RESULTS

Polyplastron alaskum Dehority, 1974 (Fig. 1, Table 1)

Elliptical body shape, laterally compressed, and 
rounded posteriorly. Two retractable ciliary zones, one 
adoral and one dorsal, at anterior end of body, separated 
by an inconspicuous and tapered operculum. Complex 
skeletal apparatus, composed by five skeletal plates. 
Two plates are located on the right surface of body, 

primitiva and carina. Primitiva is juxtaposed to the 
macronucleus, and is wide and long, extending from 
the anterior portion of the operculum to the posterior 
body portion; carina is located near the ventral surface 
of body and present the same length than primitiva, ex-
tending from the base of the adoral ciliary zone to the 
posterior body portion. Three plates are located on the 
left body surface, tergum, anticarina and scutum. Ter-
gum is located in the dorsal surface of body, and is wide 
and long; anticarina is located in the middle portion of 
body, and is wide and short; and scutum is located in 
the ventral surface of body, and is short and inconspicu-
ous. The anterior end of the left plates was connected 
by transverse polysaccharide bars. Ectoplasm extend 
beyond of the body and forms an inconspicuous small 
lobe. Endoplasm with many food particles, essentially 
vegetal fibers and starch granules. Long macronucleus, 
club-shaped, located in the dorsal surface of body, ex-
tending from the base of the ciliary zone to the posterior 
body portion. The elliptical micronucleus is in a depres-
sion in the dorsal anterior surface of the macronucleus. 
Five contractile vacuoles, are located in a line in the 
dorsal surface of body, each with a conspicuous open-
ing excretory pore. Rectum is a large, rigid and tubular 
structure located in the posterior end of body, where cy-
toproct opens.

Oral infraciliature. Oral infraciliature resembles 
the Diplodinium-type (Ito and Imai 2006), however 
present some morphological differences. There is com-
posed by an adoral polybrachykinety (AP), vestibular 
polybrachykinety (VP), a dorsal polybrachykinety (DP) 
and paralabial kineties (PK). AP involves the buccal 
opening; VP is long and extends spirally into the vesti-
bule, originating internally by the dorsal side of AP. DP 
extend laterally along dorsal anterior side of body. Four 
or five PK close to ventral portion of AP.

Remarks. Polyplastron alaskum slightly resembles 
Polyplastron arcticum, a rumen ophryoscolecid ciliate 
described by Lubinsky (1958), inhabiting the rumen con-
tents of Canadian reindeer (Rangifer tarandus Smith). 

Fig. 1. Polyplastron alaskum Dehority, 1974 recorded in Brazilian sheep. A. Schematic drawing based on specimens after Lugol’s solution; 
B. Schematic drawing of infraciliary bands based on specimens after silver carbonate impregnation; C. Specimen after silver carbonate im-
pregnation; D. Specimen after Lugol’s solution staining; E. Specimen after Lugol’s solution staining showing the morphogenetic pattern of 
skeletal plates and ciliary zones. Ma: macronucleus; Mi: micronucleus; CV: contractile vacuole; Ctp: citoproct; Sk: skeletal plate; ACZ: ad-
oral ciliary zone; DCZ: dorsal ciliary zone; AP: adoral polybrachykinety; DP: dorsal polybrachykinety; VP: vestibular polybrachyninety; 
Sk pr: skeletal plate primordium; ACZ pr: adoral ciliary zone primordium; DCZ pr: dorsal ciliary zone primordium. Scale bars: 20 µm. 
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However, P. arcticum displays only four skeletal plates, 
four contractile vacuoles, and largest body dimensions.

Habitat and hosts. Polyplastron alaskum was orig-
inally described in the rumen contents of wild sheep, 
dall montain sheep (Ovis dalli Nelson) in the vicinity 
of Cantwell, Alaska (Dehority 1974) and found again 
only in the present study, in low prevalence (6.25%) 
and relative abundance (0.8 ± 1.6), inhabiting the ru-
men contents of domestic sheep (Ovis aries L.) in Re-
cife, Pernambuco, Brazil.

Voucher slides: Type material. Voucher slides 
with Brazilian population of Polyplastron alaskum 
(C_Pa_0002_01) were deposited in the collection of 
the Laboratório de Protozoologia (LabProto), Univer-
sidade Federal de Juiz de Fora, Minas Gerais, Brazil.

DISCUSSION

The genus Polyplastron currently includes six oph-
ryoscolecid ciliate species, in which only Polyplastron 
multivesiculatum was observed in several host species, 
domestic and wild, and present a broad geographic dis-
tribution (Williams and Coleman 1992). The other five 
species were not observed again since original descrip-
tion, and should be considered rare species.

There are now a total of at least 137 species of ru-
men trichostomatid ciliates associated with domestic 
and wild sheep around the world (Booyse and Dehor-
ity 2011; Cedrola et al. 2016). Most of them present 
a broad geographic distribution. However, some spe-
cies are rare and have a restricted geographical distribu-
tion. Polyplastron alaskum was described by Dehority 

(1974) in Alaskan dall montain sheep (Ovis dalli), and 
registered again only in the present study, inhabiting 
the rumen contents of domestic sheep (Ovis aries) in 
northeastern Brazil. The Brazilian domestic sheep were 
introduced in the country after the colonization process, 
from different geographical locations. Thus, it is likely 
that P. alaskum were introduced in Brazil along with 
domestic sheep. 

In the morphological and morphometric character-
izations performed in the present study, we observed all 
taxonomic characters present in the original description 
(Fig. 1; Table 1) and we described for the first time, the 
oral infraciliature in Polyplastron alaskum. The pattern 
in this species is slightly different of Diplodinium-type 
(Ito and Imai 2006), observed in some ophryoscolec-
ids belonging to the subfamily Diplodiniinae, such as 
Diplodinium Schuberg, Eremoplastron Kofoid & Mac-
Lennan, Eudiplodinium (Dogiel) and in Polyplastron 
multivesiculatum. 

Diplodinium-type infraciliary pattern present the VP 
straight into the vestibulum (Ito and Imai 2006), instead, 
in P. alaskum we observed a spiral VP. The infraciliary 
bands in other Polyplastron species was described only 
for Polyplastron multivesiculatum (Fernadez-Galiano 
1958). According to the author, this species does not 
display spiral VP. New data on infraciliature of Poly-
plastron species is necessary to understand whether 
spiral VP is a autopomorphic character of Polyplastron 
alaskum.

The present study performed the second report of 
the species Polyplastron alaskum and redescribed it 
based on morphological data and description, for the 
first time, of the infraciliature. 

Table 1. Morphometric characterization of Polyplastron alaskum Dehority, 1974 recorded in Brazilian sheep.

Characters* Mean SD Minimum Maximum CV (%) n

Body length 101.86 3.20 98.05 109.88 3.15 20

Body width 76.54 2.19 74 81.05 2.86 20

Body length/ body width ratio 1.33 0.02 1.30 1.37 1.45 20

Ma length 63.10 1.88 60.55 66.41 2.97 20

Ma width 12.40 1.08 10.87 15.01 8.73 20

Ma length/ Ma width ratio 5.12 0.45 4.35 5.81 8.78 20

Mi diameter 3.06 0.26 2.74 3.74 8.42 20

*Based on specimens stained with Lugol’s solution. All dimensions in micrometers. Ma: macronucleus; Mi: micronucleus; SD: Standard deviation; CV: 
Coefficient of variation; n: sample size.
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