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By the combined use of acriflavine and gentian violet [each 1/10,000 (w/v)]
in modified Boeck and Drbohlav medium, bacterized with Aerobacter
aerogenes and containing rice starch, successful cultivation of Eniamoeba
histolytica or E. coli from infected human and monkey stool samples, free
from Blastocystis sp. and flagellates, could be readily achieved. In one
human stool sample, where microscopic examination failed to reveal
trophozoites or cysts, amoebae could be obtained in culture by the combined
treatment. Cultures of E. histolytica from caecal ulcers or faecal samples of
rats experimentally infected with a virulent strain of E. hestolytica, free
from flagellates, were also achieved by this method. From faecal samples
of normal guinea-pigs, containing Blastocystis sp. and flagellates, both these
organisms were eradicated by acriflavine plus gentian violet treatment.
In faecal specimens, where both Blastocystis sp. and flagellates were present,
acriflavine eliminated only Blastocystis sp. and not the flagellates. The
reverse was the case with gentian violet. It is hoped that this method
will be of use in the diagnosis of human intestinal amoebiasis by the culture
method.

INTRODUCTION

Rich nutrient culture media, used for the cultivation of Entamoeba histo-
lytica from samples of infected human stool, have not been found to be satis-
factory. When a stool is positive for K. kistolytica on microscopic examination,
the amoebae may fail to grow in culture. This is due to the development of
inedible bacteria and other micro-organisms producing toxic substances. It
has been found that excessive growth of Blastocystis sp., which is commonly
present in human intestine, inhibits the growth of amoebae. Rapid growth
of starch-splitting bacteria also makes it difficult to establish a culture. Hoare
(1949) has suggested the use of acriflavine to eliminate starch-splitting bacteria.
Since Blastocystis sp. does not thrive in the presence of starch, the elimination
of starch-splitting bacteria helps in the preservation of starch, added to the
culture medium, which inhibits excess growth of Blastocystis sp. Incorpo-
ration of antibiotics, such as penicillin and streptomyecin, in the culture medium
has also been suggested for culturing E. kistolytica from human stool (Spingarn
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and Edelman 1952; Norman and Brooke 1955; Stroczyfiska 1958). Robinson
(1968) has found that a medium, consisting of saline-agar slant to which
Escherichia coli strain B, inactivated sheep serum and rice starch is added, is
suitable for culturing K. histolytica, E. coli, E. hartmanni and Endolimax nana,
but not Todamoeba biitschlii, from human stool. Smedley (1956) has described
a method of involving differential lysis in distilled water for eliminating
Blastocystis sp. from cultures of E. histolytica.

It is well known that it is sometimes very difficult to remove trichomonads
from cultures of K. histolytica obtained from faecal materials. No reliable
culture method has been developed so far by which E. histolytica from every
infected faecal sample can be obtained with ease in culture.

Singh, Das and Saxena (1963b) have developed a simple and reliable
method for obtaining viable sterile cysts of E. histolytica from human faeces
for monobacterial cultures. This was achieved by treating the faecal matter,
containing the cysts, with 2-0 per cent (v/v) HCl for 48 hr. By the use of this
method Robinson (1968) has also isolated E. histolytica in monobacterial
cultures from human stool.

The present communication deals with the use of acriflavine and gentian
violet in the culture medium for the cultivation of E. histolytica and E. coli
from faeces of man, monkeys and experimentally infected laboratory animals.

MATERIAL AND METHODS

Modified Boeck and Drbohlav medium [inactivated bovine serum was
diluted 1/8 with M/40 phosphate buffer in 0-85 per cent (w/v) NaCl, pH 7-2],
containing rice starch and acriflavine [1/10,000 (w/v)] or gentian violet
{1/10,000 (w/v)] or acriflavine - gentian violet [each 1/10,000 (w/v)], was
inoculated with faecal matter, containing trophozoites of amoebae or cysts or
both, from human, monkey and experimentally infected animals. Fresh
inactivated bovine serum was always used in the medium (Dutta and Mohan
Rao 1966). The tubes were incubated for 48 hr at 37°C. In the control,
faecal matter was inoculated in modified Boeck and Drbohlav medium contain-
ing only rice starch. After 48 hr, the cultures were examined microscopically
for the presence of amoebae, Blastocystis sp., flagellates and ciliates. Sub-
cultures were also made in the modified Boeck and Drbohlav medium contain-
ing rice starch and examined microscopically after 72 hr to detect the presence
or absence of these micro-organisms. Several serial sub-cultures were made
after every 48 hr in the above treatments and after every sub-culture the
presence or the absence of the organisms was determined as described above.

In another series of experiments Aerobacter aerogenes was inoculated into
modified Boeck and Drbohlav medium in tubes and incubated at 37 °C
overnight (18-20 hr). This bacterized medium, containing rice starch, was
used to test the effect of acriflavine or gentian violet or the combined effect of
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both on the development of amoebae, Blastocystis sp., flagellates and ciliates
from faecal matter in the manner described above. In the control, faecal
matter was inoculated in bacterized medium containing only rice starch.

Faecal matter, in which no amoebae or cysts were found on microscopical
examination, but Blastocystis sp. or flagellates or ciliates were present, was
also treated by the above two methods.

Smedley’s (1956) method was tried for the elimination of Blastocystis sp.
from the culture of E. histolytica.

REsuLrs

First human stool sample contained cysts of E. histolytica and E. coli,
Blastocystis sp. and flagellates. When it was cultured in the presence of
acriflavine alone, amoebae could not be successfully cultivated. They were
present in small numbers in the first and second sub-cultures, but died in
the third sub-culture. Blastocystis sp. was eliminated in the fifth sub-culture,
while the flagellates persisted up to the sixth sub-culture. Similarly, in the
case of gentian violet, amoebae died after the second sub-culture. Gentian
violet eliminated the flagellates after the fifth sub-culture, but Blastocystis
sp. persisted up to the sixth sub-culture. By the use of acriflavine plus gentian
violet, culture of amoebae could be readily obtained, free from Blastocystis
sp. and flagellates, after the second or the third sub-culture both in the
bacterized and non-bacterized serum. The growth of amoebae was very
profuse in the bacterized serum compared with the non-bacterized serum.
The combined treatment up to six sub-cultures had no adverse effect on the
growth of amoebae. In the case of control, neither the culture of amoebae
could be obtained after the first sub-culture nor Blastocystis sp. or the
flagellates could be eliminated up to the sixth sub-culture.

The second stool sample contained cysts of E. histolytica, E. coli and Blasto-
cystis sp. In this case also the culture of amoebae, free from Blastocystis sp.,
could be easily obtained by the combined use of acriflavine and gentian violet
after the second sub-culture both in the bacterized and non-bacterized serum.
In the case of acriflavine or gentian violet or the control, amoebae died out
after the first or the second sub-culture. Acriflavine eliminated Blastocystis sp.
after the fourth sub-culture, but gentian violet was unable to do so up to the
sixth sub-culture.

In the third stool sample, no cysts or amoebae could be seen by microscopic
examination, although it contained Blastocystis sp. In bacterized serum,
amoebae were present in all the treatments in the first sub-culture. In
non-bacterized serum, amoebae could be seen only in the combined treatment
with acriflavine and gentian violet. A successful culture of amoebae, free
from Blastocystis sp., could only be obtained in the combined treatment.
Acriflavine eliminated Blasfocystis sp. while gentian violet was unable to do so.
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In control, no amoebae could be seen in the first sub-culture, although
Blastocystis sp. was present.

Stool samples, fourth and fifth, contained only Blastocystis sp. and flagel-
lates. Both these organisms could be eradicated by the combined treatment
with acriflavine and gentian violet after the second or the third sub-culture.

The results presented above show that acriflavine can only eradicate
Blastocystis sp. and not the flagellates. The reverse is the case with gentian
violet. The combined use of acriflavine and gentian violet can eradicate
both these organisms, thus leading to a successful cultivation of K. histolytica
and E. coli from infected human stool.

Four stool samples of monkeys were treated by different methods.
The first sample contained X. coli cysts, amoebae, Blastocystis sp., flagellates
and ciliates, the second X. coli cysts, amoebae, Blastocystis sp. and flagellates,
the third Blastocystis sp. and flagellates and the fourth Blastocystis sp., flagel-
lates and the ciliates. Successful cultivation of E. coli, free from Blastocystis sp.
and flagellates, could be attained by the combined treatment with acriflavine-
and gentian violet in bacterized serum after the second or the third sub-culture.
Amoebae died out in acriflavine or gentian violet treatment after the second
sub-culture. As in the case of human stool, acriflavine was able to eradicate
Blastocystis sp. and not the flagellates and reverse was the case with gentian
violet. It is interesting to note that in the second sample successful cultiva-
tion of amoebae could not be achieved in non-bacterized serum. This may be
due to the presence of deleterious micro-organisms in the faecal matter.
Therefore, it is better to use serum bacterized with a suitable edible species
of bacteria for amoebae in order to cultivate them from faecal matter. The
ciliates were eliminated in all the treatments after the first sub-culture.
Amoebae did not survive in the control after the first sub-culture.

Albino rats were infected intracaecally with a virulent strain of E. histo-
lytica (STA) by the method of Singh, Das and Saxena (1963a). These rats
contained a very large number of flagellates in the caecum. Faecal samples
of two rats heavily ulcerated were treated differently in order to obtain
E. histolytica culture free from flagellates. By the combined treatment with
acriflavine and gentian violet, culture of E. histolytica, free from flagellates,
was obtained after the second sub-culture both in the bacterized and non-
bacterized serum. Although gentian violet eradicated the flagellates after
the fifth sub-culture, successful culture of amoebae could not be obtained.
Acriflavine failed to eliminate the flagellates and the amoebae died after a few
sub-cultures. In the control, amoebae failed to grow after the first sub-culture.
In the case of the third faecal sample, not containing amoebae, the flagellates
could be eradicated much quicker by the combined treatment compared with
gentian violet alone. The combined treatment has been successfully employed

many times for the cultivation of E. histolytica from the fhecal matter or ulcers
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of rats infected with E. histolytica. This treatment had no effect on the viru-
lence of amoebae to rats.

The faecal matter of normal guinea-pigs was found to contain Blastocystis
sp., flagellates and ciliates. Two samples of the faecal matter were given
different treatment. Acriflavine after the fourth sub-culture eradicated
Blastocystis sp. and not the flagellates. Gentian violet after the fifth sub-
culture eradicated the flagellates but not the Blastocystis sp. The combined
treatment removed both the Blastocystis sp. and the flagellates after the second
or the third sub-culture. The ciliates were eliminated in all the treatments,
including the control, after the first sub-culture. In the control, both the
Blastocystis sp. and the flagellates persisted up to the sixth sub-culture.

In order to find out whether Blastocystis sp. could be eliminated from a
mixed culture of E. histolytica and Blastocystis sp. by distilled water treatment,
as suggested by Smedley (1956), the following experiment was performed.
A culture of Blastocystis sp., free from amoebae and flagellates, was obtained
from the faecal matter of a monkey in modified Boeck and Drbohlav medium
containing starch with gentian violet treatment. It was added to a flourishing
culture of E. histolytica STA maintained in modified Boeck and Drbohlav
medium with mixed bacterial flora plus rice starch. 1-3 ml of the serum from
mixed culture, containing large numbers of trophozoites of E. histolytica
and Blastocystis sp., was added to 12 ml of distilled water contained in a
tube. The tubes were kept at 25°C. After 20 min, a tube was centrifuged
at low speed and the sediment was inoculated in bacterized Boeck and
Drbohlav medium containing rice starch. After incubation for 48 hr at
37 °C, the contents were examined microscopically. There were only a few
amoebae and Blastocystis sp. present. When they were sub-cultured, there
was hardly any amoebae present and a profuse growth of Blasfocystis sp.
could be seen. Similar results were obtained when cultures were made
after 40 and 60 min. In cultures made after 90 min, no amoebae could be
seen either in the first or second sub-culture and some growth of Blastocystis
sp. was obtained after the second sub-culture.

We have repeated the above work three times and have been unable
to confirm the findings of Smedley (1956) that a culture of E. histolytica
could be freed from contaminated Blasfocystis sp. by distilled water treatment.

D1scussioN
Neal (1967) has critically reviewed the work on n witro cultivation of
Entamoeba. He has pointed out that in order to establish the amoebae in
culture, it is vital that a bacterial flora favourable for the growth of amoebae
should be present and those that are deleterious should be eliminated.
As mentioned in the introduction, antibiotics and acriflavine have been
used for the cultivation of E. histolytica from human stool. Unless it is
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shown that the use of an antibiotic or antibiotics can eradicate both the
Blastocystis sp. and the flagellates, at concentrations not lethal to amoebae,
they cannot be successfully employed for the culture of E. histolytica and
other intestinal amoebae from faecal materials of man and animals. It
has been shown in the present work that acriflavine can only eliminate
Blastocystis sp. and not the flagellates, coming from stool samples. The
reverse is the case with gentian violet. Neither of them, when used singly,
were satisfactory for the cultivation of amoebae. By the combined use of
acriflavine and gentian violet, it is easy to get culture of E. histolytica and
E. coli from every faecal sample, free from Blastocystis sp. and flagellates,
from man, monkey and laboratory animals. In one human stool, where
microscopic examination failed to reveal the presence of trophozoites or
cysts of amoebae, culture of amoebae could be obtained by the combined
treatment. The amoebae grew profusely in serum bacterized with 4. aero-
genes compared with the non-bacterized serum. From a monkey stool
infected with E. coli, amoebae grew readily in bacterized serum containing
acriflavine plus gentian violet, while they failed to grow in non-bacterized
serum. This may be due to the presence of deleterious micro-organisms. It
is, therefore, safer to use a culture medium bacterized with A. aerogenes
or with some other suitable edible bacteria for amoebae plus rice starch.
It is hoped that the method described here will be of use in the diagnosis of
intestinal amoebiasis by culture method, and may reveal E. histolytica infec-
tion where microscopic examination has failed. This method may also be
applicable for the culture of amoebae, besides E. histolytica and E. coli, from
faecal samples of naturally infected hosts.
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