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Abstract: [Objective] To develop a stable and controllable method for isolating and
cultivating the eukaryotic microorganism Entodinium caudatum from the rumen of ruminants,
which would lay a foundation for the germplasm banking and provide sufficient experimental
materials for researching the physiological function of rumen ciliates. [Methods] First, a rumen
cannula was used to collect rumen fluid from cows in Wuhan, and E. caudatum was gradually
enriched and isolated from the rumen fluid by micro-strainer filtration through different sizes
of nylon mesh. Subsequently, the enriched E. caudatum was cultured in anaerobic culture
bottles loaded with the modified SP medium. After purification, a single culture of the strain
was established. The species was identified by morphological observation and the phylogenetic
analysis based on the 18S rRNA gene. Finally, the generation time of the E. caudatum was
calculated based on the half-transfer cultivation method. [Results] A single culture of
E. caudatum was isolated from the rumen fluid of Holstein cows. The modified SP medium
used in this study was composed of SP salt solution, supernatant of the rumen fluid without
protozoa, cysteine hydrochloride, antibiotics, starch, and grass powder. In the modified SP
medium, the obtained culture grew and proliferated steadily, reaching the highest density of
37 000 cells/mL on day 16 from the initial inoculation density of 320 cells/mL. Morphological
features and molecular data indicated that the culture obtained in this study was E. caudatum,
named E. caudatum strain WH. The generation time of E. caudatum strain WH was 19.0 h.
[Conclusion] This study has successfully developed an in vitro cultivation method for
E. caudatum strain WH, a prevalent eukaryotic microorganism from the rumen of ruminants.
This work lays a technical and theoretical basis for the germplasm banking and in-depth
research on the physiological functions of rumen ciliates.

Keywords: eukaryotic microorganism; rumen ciliate; Entodinium; modified SP medium; in
vitro cultivation; anaerobic cultivation
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Food vacuole; c: Elongated spine; d: Short spine; e: Left upper triangular tail spine; f: Body surface groove; g:

Ciliary anlage of dividing Entodinium caudatum.
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Elytroplastron bubali (ON228654.1)

Eodinium posterovesiculatum (KX219661.1)
Diploplastron affine (AM158457.1)

Metadinium medium (JN116209.1)

Metadinium minorum (JN116224.1)
Eudiplodinium maggii (IN116202.1)
Enoploplastron triloricatum (AM158462.1)
Diplodinium anisacanthum (KX219658.1)
Diplodinium polygonale (ON228651.1)
Eremoplastron rostratum (AM158469.1)
Entodinium caudatum strain WH

Entodinium caudatum (AM158446.1)

1/100— Entodinium nanellum (AM158449.1)
Entodinium simplex (AM158466.1)

1/96 — Entodinium dubardi (AM158443.1)
Entodinium furca dilobum (AM158442.1)
Entodinium longinucleatum (AB481099.1

Ophryoscolecidae

Diplodiniinae

) Entodiniinae

Epidinium ecaudatum fasciculus (AM158465.1)
Ophryoscolex caudatus (AM158467.1)
Ophryoscolex purkynjei (U57768.1)

Ophryoscolecinae

group

FIMBEAERMARELENN

Figure 4 Phylogenetic analys1s of rumen ciliates based on 18S rRNA gene sequences. BI/ML: Posterior
probability/Support probability. If the node support probability is below 0.5 for ML trees or the posterior
probability is below 50 for BI trees, the information is omitted. The maximum support rate for nodes is 1.0 for BI
and 100 for ML. The red font represents the 18S rRNA gene sequences of in vitro cultured Entodinium

caudatum in this study.
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Figure 5 The density changes of Entodinium
caudatum strain WH before and after each 12 h
transfer.
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Table 1 The generation time of Entodinium caudatum
strain WH involves a 12 h split transfer of its
culture medium within 120 h

Parallel group Solution  Solution  Solution
A B C
Generation time (h) 22.8 16.8 24.3
18.8 15.8 15.2
21.1 21.3 19.4
15.1 23 22.2
15.3 24.7 19.5
14.1 15.7 15.7
18.1 17.7 16.3
21.7 20.5 19.7
16.3 14.1 21.7
18.4 20.5 22.2
Mean£SD 18.243.0 19.0+£3.5 19.6+3.1
Median 18.3 19.1 19.6
Overall mean 19.0
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