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Abstract. Acanlhamoeba aSlronyxis strains, isolated from intertidal belts of Sagar Island
(21"30' to 21"50' Nand 88"04' to 88"08' E) facing Bay of Bengal, were cultured in saline
distilled water agar medium supplemented with Escherichia coli as food bacterium. Population growth in bay water agar, cerophyl bay water agar and soil extract distilled water
agar were 'compared with special reference to devised saline distilled water agar medium.
The overall growth showed little variation over ranges of media salinity (5- 30~~,,). However,
greater values were encountered in media of intermediate range. Isolate from mangrove
litter-soil of highest high tide belt (strains) grew more efficiently in cerophyl bay water agar
and soil extract distilled water agar media while mid-littoral and lowest low tide isolates
preferred bay water agar and saline distilled water agar media more.
Keywords. Acanthamoeba ustronyxis; growth comparison.

1.

Introduction

Free-living small naked amoebae are ubiquitous in their distribution and Singh
(1973) contends that soil constitutes a reservoir for them to disseminate in other
environments. Bovee and Sawyer (1979) put forward the idea that their wide distribution in coastal and estuarine benthic habitats is owing to wave action and ocean
currents.
The maintenance of a continuous culture for amoebae is a prerequisite for any
planned study of amoeba biology as conventional standard methods are lacking to
preserve them in their typical locomotive forms. Therefore, samples must be cultured
to determine their growth under varying conditions. Several workers have proposed
and successfully used different media to culture amoebae isolated from all probable
sources of natural environments (Adams 1959; Bovee and Sawyer 1979; Chang 1958;
Davis et a/ 1978; Dixon 1937; Fulton 1970; Menapace et al1975; Page 1967, 1970;
Prescott 1956; Prescott and James 1955; Sawyer 1971, 1975; Singh 1945, 1955).
One of the most predominant genera of naked amoebae, Acanthamoeba is
relatively tolerant of high osmolarities and has often been found in salt water (Page
1981). Species belonging to this genus have repeatedly been isolated as a predominant microbenthic component from Gangetic estuary facing bay (Bhattacharya et al
1985; Choudhury and Ghosh 1985; Ghosh and Choudhury 1985a, b, c, 1986; Ghosh
et at 1985). The present investigation has been envisaged to culture and study the
growth of A. astronyxis strains, isolated from intertidal flats of bay coast in media of
different salinities and also of different ingredients.
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2. Materials and methods
2.1

Sampling

Samples upto 3 em depth from different littoral belt areas during the monsoonal
period (July to October) were collected aseptically and transported to the laboratory
and were processed soonafter.
The highest high tide samples were typically litter-soils with decaying leaves of
Excoecaria agallocha L., Avicennia sp., Phoenix paludosa Roxb, Acanthus ilicifolius L.
etc. The mid-littoral belt was characterized by hard loamy day with dead and
decaying roots of the recently deforested 'Mangal'. The lowest low tide samples were
typically sand-silt type.
2.2 Isolation and identification of A. astronyxis strains

Samples from the 3 zones were inoculated on Escherichia coli patch in respective soil
extract distilled water agar (SEDW A) petri dishes. Establishment of A. astronyxis
clones corroborated the observations of Singh and Hanumaiah (1979).
2.3 Food source
Laboratory maintained E. coli was used as food. The ingredients of the culture media
were: 1 I of glass distilled water (pH 6'4), 20 g NaCl, 20 g Bacto Agar (Difco Labs.,
USA), 2·60 g Na 2HP04 , 2 g glucose and 20 g Bacto Tryptone (Difco Labs., USA).
2.4

The supporting. media

2.4a Media ofdifferent salinity gradients: Saline distilled water agar (SDWA) media:
Each of the 3 sets of experiments require 6 media of different salinity strengths
ranging from 5 - 30%0 (wjv) at 5%0 intervals. To each of the 6 containers, 1 I of glass
distilled water was taken and pH was adjusted to g'3 which was found to be the
approximate mean value of bay water during monsoon. NaCI of the quantities 5, 10,
15, 20, 25 and 30 g were then added separately to each container along with 15 g
agar. They were boiled, autoclaved and dispensed in sterile 7·5 em dia petri dishes in 3
replicates for each medium.
2.4b Bay water agar (BW A) medium: 15 g of agar was added to 1 1 of filtered bay
water, boiled and autoclaved. pH was adjusted as before.
2.4c Cerophyl bay water agar (CBWA) medium: This was prepared after Page (1970)
with minor modifications. I g of cerophyl (Cerophyl Lab. Inc., USA) was boiled in
1 I of filtered bay water, filtered thrice through glass wool. 15 g of agar was then
added, boiled and autoclaved. pH was adjusted as before.
2.4d Soil extract distilled water agar (SED W A) medium: This was prepared after
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Singh (1975) with minor modifications. 400 g of littoral belt samples were boiled in
I I of glass distilled water for 30 min, extracts were decanted, filtered and finally.made
to I 1. 15 g of agar was then added to each, boiled and autoclaved. pH was adjusted
as before.
2.5

Modified Page's amoeba saline (PAS)

For organisms growing in SOWA media the chemical ingredients of the PAS were
same as in Page (1966) except NaCI which was adjusted as per the salinity of the
respective fluid base of SOWA medium. To 1 I of glass distilled water the following
components were added: MgS0 4.7H zO, 0·004 g; CaCl z·2H zO, 0·004 g; Na zHP0 4 ,
0'142 g and KH zP0 4 , 0·136 g. For the organisms from all other media, chemicals
other than NaCI were added to respective fluid bases.

2.6 Experimental methodology
E. coli from young cultures were used as food. They were suspended in as many tubes
as the sets of experiments containing respective sterile modified PAS. After
centrifugation and triple wash, the pellets were resuspended to make a final wet
weight suspension of 0·05 g/rnl.
To 3 replicate plates for each experiment, E. coli suspensions were added, so that
each received about 0·01 g wet weight of microorganisms. Excess fluid was allowed
to absorb. Cyst from each clonal culture was then inoculated on media plates and kept in
BOD incubator at 25 ± 1"C. Efficacy of the media used, to support the growth of
A. astronyxis strains under study was assessed as follows.
The medium was considered to be non-efficient if the mean number of organisms
in culture of 6 fields of 2 replicate plates is less than 25 per microscopic field of 100 x
after desired periods of 3, 7, 14, 21, 28, 35 and 42 days. One moderately efficient
medium would show a value ranging between 25 and 100 under such condition.
While a highly efficient medium exhibits more than 100 organisms per field. The
overall growth was enumerated after 100 days of culture using haemocytometer
(mean of 3 replicate plates). Some organisms may have been lost while harvesting.

3.

Results

The efficiency of different SOW A media to support the growth of A. astronyxis
strains is shown in figure I. Within 3 days in media having salinities 10, 15 and 25roo
the amoebae showed moderately efficient growth for lowest low tide (LL) strains
while the 20roo medium exhibited highly efficient growth. Poor growth for the same
strain was observed in 5 and 30%0 salinity media.
Mid-littoral (ML) strains showed very efficient growth in media ranging from
10-20'Y00 salinities. Moderate growth was observed in media of 5 and 25%0 salinities.
Within the same period poor growth was encountered in 30%0 saline medium. Ail the
media except 30%0 promoted efficient growth within 3 days for high tide belt (HH)
strains. 30%0 saline medium showed poor growth during this period. Within 7 days,
most of the media promoted highly efficient growth. The exceptions were 5%0

66

Mrinal Ghosh and Amalesh Choudhury

i

~fr.-.IIIl._~

o+ - -3- Days 7 Of

-==-..
"

Incubaflon

35

1o':
41
~

Figure I. Efficiency of the media of different salinity gradients to support growth of
A. astronyxis strains. NE (Non-efficient media): Average count in 6 fields (IOO)(} of 2
replicate plates upto 25 organisms: ME (Moderately efficient media): This value lies between
25 and 100: HE (Highly efficient media): More than !OO organisms.

Figure 2. Overall growth of A. ustronyxis strains after 100 days of culture
different salinity strengths.

In

media of

medium for LL strains, and 30%0 medium for both ML and HH strains which show
moderately efficient growth. Then onwards all the media supported highly efficient
growth for all the investigated strains. The growth efficiency in 4 selected media viz
SOWA (20%0), BWA, CBWA and SEOWA were also observed. It is evident that all
the media initiated highly efficient growth within 3 days. Two bar diagrams are
shown in figures 2 and 3. The former depicts growth in SOWA media. Average mean
values range between 0·2 to 1·3 x 106 . Media of intermediate salinities supported
maximum growth. The latter presents growth in 4 selected media. Average growth
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Figure 3. Growth of A. astronyxis strains in 4 selected media: SDWA, BWA, CBW A and
SEDWA.

ranges between ./·1 to 2·1 x 106 . Maximum values for HH strain were obtained in
CBWA and SEDWA media while ML and LL strains grew better in BWA and
SDWA media.

4.

Discussion

Amoebae are frequent in marine neuston (Sieburth et al 1976; Sieburth 1979) and
benthic situations (Sawyer 1980) and are important epibiotic fauna preying upon
phytoplankton and bacteria (Bamforth 1981). Their importance in the oceanic ecosystem has only recently begun to be assessed as Bovee and Sawyer (1979) point out
that bactivorous and the scavenging forms probably maintain the cleanliness of
shallow inshore water and the surface w~ter of open ocean. Page (1980) points to the
paucity of data concerning the ecological role of naked amoebae as marine and
estuarine benthos.
The media described in the present investigation have been used to culture
amoebae isolated from diversified samples, including typical litter-soil, hard loamy,
silt-clay and the sand types. Comparison of population growth shows that they do
not encyst on challenge with 'salt stress' but adjust and quickly cope up with the new
environment. These observations are in accord with a general impression that
intertidal fauna, experiencing estuarine fluctuating environment are in need to
acquire a certain degree of euryhalinity as an insurance against such conditions. A
harmonious ecological balance thus is required between environmental conditions
and the tolerance of organisms to variations in one or more of the said conditions to
successfully colonize and maintain a population.
After studying in detail the growth of A. astronyxis strains in media of different
components and proportions, we would like to propose finally that, since little
variations in growth were exhibited by different media, those of use should initiate
highly efficient growth within the shortest period. Moreover, it would certainly be a
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good practice to avoid media from either of the extremities, at least for typical deltaic
samples, like the ones in the present investigation.
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