JOURNAL OF THE TENNESSEE ACADEMY OF SCIENCE

VOLUME 56, NUMBER 3, JuLy, 1981

NUCLEAR CHANGES IN ACANTHAMOEBA DURING PREENCYSTMENT

Gus TOMLINSON
Tennessee State University
Nashville. Tennessee 37203

ABSTRACT

Large intranuclear bodies are visible by transmission
electron microscopy in Acanthamoeba cantellanii as they
prepare to form a cyst wall. The bodies may traverse
an enlarged nucleus and be as large as 0.83um X 10
pm during the preencystment period. Other nuclear
changes which occur during preencystment include loss
of nucleolar mass, irregular and convoluted nuclear
membranes and diffuse distribution of remaining
nucleolar material.

INTRODUCTION

Cyst forming amoebae have been suspected as patho-
gens in mice and humans for many years (Culbertson,
1974). A substantial number of recent reports identify-
ing amoebae with meningoencephalitis in Nigeria
(Lawande, et. al., 1979; Lawande, et. al., 1980), men-
ingoencephalitis in Costa Rica (Chinchilla, et. al,
1979), meningoencephalitis in Canada (Scholten,
1979), meningoencephalitis in Austria (Thong, 1980),
meningoencephalitis in the United States (Goehle,
1975; Marino, et. al., 1975; Martinez, et. al., 1975 and
Yamauchi, et. al., 1976), amebic dysentery in Europe
(Prakash, 1974), and cerebral and cerebellar abcesses
in the United States (Rinaldi and Murphy, 1979) has
confirmed pathogenicity in -mammals. Although patho-
genic amoebae are usually observed in host tissue in
trophozoite form, the capacity of such amoeba to
survive both inside and outside their hosts and to be
transmitted via air, water, and food to other hosts is
directly dependent upon their ability to form thick,
highly resistant cyst walls (Cursons, et. al., 1979;

Piekarski, 1979; Kadlec, et. al., 1980). Acanthamoeba.

castellanii, which has heretofore been considered to be
a relatively inocuous cyst forming amoeba, has now
been, identifed with skin lesions (Gullet, et. al., 1979),
meningoencephalitis (Willaert and Stevens, 1976, Ker-
ratitis (Key, et. al, 1980) and virulence in mice
(De Jonckheere, 1980). For these reasons and because
Acanthamoeba can be grown in axenic culture and
induced to undergo encystment synchronously (Tom-
linson, 1967), this organism was selected for studying
cyst wall formation in amoebae.

MATERIALS AND METHODS

Log-phase Acanthamoeba were induced to encyst synchron-
ously by suspending them in sterile encystment medium (EM)
consisting of a buffered inorganic saline solution which was
adjusted to pH 6.8 and aerated (Tomlinson, 1962). Observa-
tions were made on aliquots which were collected from a
single culture of synchronously encysting cells. Samples were
collected at the time the culture was induced to encyst (T,)
and at 2 hour intervals until completion of encystment 30 hours
later. The period T, to T;, is defined as the preencystment
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period since it precedes cyst wall formation as viewed by phase
contrast and electron microscopy. Immediately after collecion,
each sample was washed in 0.1 M phosphate buffer pH 6.8
which had been rendered isotonic with potassium chloride.
Cells were then concentrated by centrifuging 3 minutes at
500 % g in an international HR-1 centrifuge.

Acanthamoeba were fixed for electron microscopy in 2%
glutaraldehyde for 1 hour at 4°C and postfixed in 1% 0,0,
for 1 hour at 4°C. Specimens were dehydrated in ethanol
using two washes of 50%, 70%, 95% and absolute, embedded
in Epon 812 and sectioned on an LKB Ultratome with DuPont
diamond knives. Specimens were then stained on grids with
1% uranyl acetate for 10 minutes and examined in a Phillips
200 electron microscope operated at 40 KV to 100 KV with
double condensors and 20 micron molybdenum apertures in the
objective lens.

REsULTS

Low magnification micrographs of sections of Acan-
thamoeba during preencystment show some cells with
large intranuclear bodies (Fig. 1)) which almost tra-
verse an enlarged nucleus that is irregular in shape in
contrast to the usual spherical nucleus. The nuclear
bodies may be as large as 10 um long and 0.85 um
wide. They were not observed in uninduced cells or
mature cCysts.

On closer examination, the intranuclear bodies are
strand-like in internal design with “Strands” running
essentially parallel to the long axis of the body (Fig.
2). Other nuclear changes which were observed during
preencystment include loss of nucleolar mass, irregular
and convoluted nuclear membranes and diffuse distribu-
tion of nucleolar material throughout the nucleus in
contrast to a single, spherical nucleolus in Acanthamoe-
ba prior to their induction to encyst.

DISCUSSION

Since large intranuclear bodies save been observed
in Acanthamoeba only during preencystment, it
seems likely that their appearance is related to prepara-
tion to form cyst wall. One of the major structural
components of Acanthamoeba cyst walls is cellulose
(Tomlinson, 1962). De novo synthesis of cellulose
from intracellular precursors begins in late preencyst-
ment (Tomlinson, 1967) and seems to correlate in
time with the appearance of the “Nuclear bodies” ob-
served in this study. It is tempting to speculate that
the two events are related. This possibility is under in-
vestigation at the present time.

Non-nuclear changes were also observed in this study.
Among them were ultrastructural changes in mitochon-
dria, an increase in the number of secretion granules
and cytoplasmic vacuoles, and conspicuous lipid drop-
lets throughout the cell. These changes and changes in
lysosomes and microbodies as cyst wall formation pro-
cedes will be the subject of a later report.
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FIG. 1. A section of Acanthamoeba during preencyst-
ment. The arrows point to an intranuclear body sur-
rounded by diffuse nucleolar granules. L, lipid; V,
vacuole; Nu, nucleus. X 14000.
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