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() Brief Communication ]

Axenization of Entamoeba histolytica, a Korean strain YS-27
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Seoul 120-752, Korea

Abstract: In the present communication, Y8-27, a Korean strain of Entamoeba
histolytica is described for the isolation and establishment of axenic cultivation. E.
histolytica, designated as strain “YS-27", was isolated from the pus of a hepatic abscess
obtained from a 72 year old inpatient of August 10, 1969. Specimens, were obtained by
needle aspiralion, inoculated immediately and weekly cultured in a modified diphasic
medium at 37°C. Strain Y$-27 had been maintained for more than 15 years by weekly
subculture until February, 1985. These cultures were transferred to a monoxenic TTY-5B
medium seeded with a trypanosomatid of the genus Crithidia. Penicillin G, 2 to 10 x 103
International units and Streptomycin, 2 to 10 mg per 100 ml, were added to the cultures
to eliminate the bacteria. After more than one year later, these two organisms were well
maintained by transfer every 3 or 4 days until January, 1986 at 37°C in TTY-5B medium
in the absence of other microorganisms. These monoxenic cultures were then transferred
to TYI-S-33 medium. Strain YS-27 alone had not been growing at the time of transfer, but
when overlaid with Crithidia at intervals of 3 to 4 days, strain YS-27 propagated well. The
Crithidia. died out several weeks later after several passages. Beginning in April, 1986,
strain YS-27, was successfully established in axenic culture in TYI-8-33 medium and has

been maintained in continuous culture and multiplied well to present.
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Entamoeba histolytica has been cultivated in
vitro since 1925 (Boeck et al., 1925), but
always in the presence of bacteria. Amoeba
cultivation in the absence of bacteria is of
extreme importance, since bacteria-free
cultivation is a prerequisite for basic protozoan
and amebiasis studies. Recently, several
noticeable improvements in cultivation
techniques have been developed, identifying
essential growth requirements of this amoeba.
Although there are many reports on the
culture of Entamoeba, the first consistent and
confirmed axenic results were reported by Stoll
(1957). Subsequently, Diamond (1961)
reported a clear monophasic medium which
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supported E. histolytica as well as a rclated
species, E. terrapinae.

Culiures of E. histolytica are readily
established in association with certain species
of bacteria or trypanosomatids. Phillips (1950,
1951) was the first to cultivate E. histolytica
serially in association with Trypanosoma cruzi
Phillips (1950, 1951) and Pan (1960) described
practical methods for the monoxenic
cultivation of E. histolytica with T. cruzi and
other trypanosomatids. Pan {1960) reported
the simple cultivation method of E. histolytica
and E. histolytica-like amebae in association
with either Crithidia sp. or T. cruzi. Four
strains of E. histolytica and two strains of E.
histolytica-like amebae have been cultivated
utilizing this technique. Diamond (1961)
described a procedure for axenic cultivation of
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E. histolytica. Since this publication, the
original diphasic medium has undergone
several modifications, resulting in a simplified
and improved medium which is particularly
useful for initiation of axenic cultures.

In the present communication, the isolation
and axenic cultivation of a Korean strain of E,
histolytica, YS-27, is described.

A strain of E. histolytica, designated "YS-27",
was isolated from the pus of a hepatic abscess
obtained from a 72 year old patient (Kim, S.K.)
on 10 August, 1969 hospitalized at Koryo
Hospital, Seoul, Korea, The specimens,
obtained by needle aspiration, were inoculated
immediately and initially cultured in a
modified diphasic medium (Faust & Russell,
1964) at 37°C. E. histolytica strain YS-27 has
continued to propagate and has hbeen
maintained in our laboratory for more than 15
years by weekly subculture until February,
1985.

These cultures were transferred to a
monoxenic TTY-SB medium (Diamond, 1968)
in association with Crithidia. Crithidia were
obtained from NIH, USA (Dr. Diamond, L.8.)
and cultured in TTY-SB medium (Table 1) at
25°C for a year by subinoculating 1 to 5 x 1086
trophozoites into 10 ml of medium at weekly

Table 1. Composition of TTY-SB medium for
monoxenic cultivation of Entamoeba

histolytica.

Ingredients Amount
Tryptose (Difco) 10.0g
Trypticase (BBL) 10.0g
Yeast extract (BBL) 10.0g
Glucose bog
L-cysteine monohydrochloride 1.0g
Ascorbic acid 02g
Sodium chloride 50g
Potassium phosphate, monobasic 08¢g
Potassium phosphate, dibasic, 08g

anhydrous
Water, glass distilled, to make 950.0 ml

PH adjusted to 7.2 with 1IN NaQH

To complete the medium, add
Horse serum 50.0 ml
Defibrinated rabbit blood 2.5 ml

*Ten ml aliquots of the medium were stored in
screw-capped tubes at —-20°C for several months
until use.

intervals.

E. histolytica, strain YS-27, was introduced
into a monoxenic TTY-SB medium seeded with
a trypanosomatid of the genus Crithidia.
Penicillin G, 2 to 10 x 10% International units
and Streptomycin, 2 to 10 mg per 100 ml, were
added to the cultures to eliminate the bacteria
growth. After more than one year later, these
two organisms were maintained in the absence
of other microorganisms at 37°C in TTY-SB
medium by subinoculation every 3 to 4 days
until January, 1986.

After establishment of monoxenic cultures,
E. histolytica, strain YS-27, and Crithidia were
transferred to the TYI-S-33 medium (Diamond
et al., 1978). At the time of transfer, strain YS-
27 had not been growing alone, but when
overlaid with Crithidia at intervals of 3 to 4
days, strain YS-27 propagated well. The
Crithidia died out several weeks later after
several passages. Beginning in April, 1986,
strain YS-27 was successfully established in

Table 2. Composition of TYI-$-33 medium for
axenic cultivation of Entamoeba

histolytica
Ingredients Amount
TYI broth

Trypticase (BBL) 20.0g
Yeast extract (BBL) 10.0g
Glucose 10.0g
Sodium chloride 20g
Potassium phosphate, monbasic 06g
Potassium phosphate, dibasic, 1.0g

anhydrous
L-cysteine monohydrochloride 1.0g
L-ascorbic acid 200.0 mg
Ferric ammonium citrate 22.8 mg
Water, glass distilled, to make 870.0 ml

PH adjusted to 6.8 with 1N NaOH

Filtered through Whatman No.1 filter paper
and sterilized at 121°C for 15 minutes.

To complete medium, add
Bovine serum
Vitamin mixture no. 13

100.0 ml
20.0 mil

*TYI broth can be stored at —20°C for at least 6

months until use. Ten ml aliquots of TYI-5-33
media were stored in screw-capped tubes a
maximum of one week prior to use. Vitamin
mixture no. 13 is a modification of the mixture
described by Diamond et al. (1978)
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Fig.1. In vitro propagation of Entarmoeba
histolytica trophozoites in monoxenic TTY-SB
medium (above) and in axenic TYI-S-33 medium.

axenic cultures in TYI-5-33 medium. Strain
YS-27 has been maintained successfully in
continuous culture and multiplied in the
axenic state to present, October, 1995 (Fig.2).
Peak growth in axenic culture occurred at day
4, with production of 6.8 times when the initial
inoculum was 2.5 x 104 trophozoites, and the
amoebic population decreased markedly after
4 days. When the initial inoculum was 1.25 X
104 trophozoites, the population continued to
increase through day 7.

A method for axenic cultivation of E.
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histolytica was introduced by Diamond (1961).
Since that time, improvements in culture
media for continuous propagation have been
made. Diamond (1968) reported the axenic
cultivation of E. histolytica-like amebae for the
first time. While established the axenization of
E. histolytica using the TPS-1 medium, it failed
to support continuous propagation of strain
Y5-27. Therefore, TYI-S-33 medium was used
in the present study instead of TPS-1. Several
strains of E. histolytica (200:NIH, HB-301:NIH,
F-22, HK-9) and two strains of E. histolytica-
like amebae (Huff and Laredo) had introduced
that was growing well in axenic culture
medium. This long term experiment
demonstrates the establishment of amoebae
from a hepatic abscess in axenic culture
through the amoeba-bacterial stage and
monoxenic cultures.
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Fig. 2. 72-hours colonies of Entamoeba histolytica, strain YS-27, grown under axenic conditions in TYI-S-
33 medium at 37°C (left, x 40; right, x 100).
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