JOURNAL OF CLINICAL MICROBIOLOGY, June 2007, p. 2090-2091
0095-1137/07/$08.00+0 doi:10.1128/JCM.02435-06

Vol. 45, No. 6

Copyright © 2007, American Society for Microbiology. All Rights Reserved.

Letters to the Editor

Demonstration of Presence of Acanthamoeba Mitochondrial DNA in Brain Tissue
and Cerebrospinal Fluid by PCR in Samples from a Patient Who Died of
Granulomatous Amebic Encephalitis”

Free-living amebae of the genus Acanthamoeba are causal
agents of granulomatous amebic encephalitis in humans, al-
most exclusively in immunocompromised hosts. The prognosis
is poor, and the mortality is high. Because the symptoms are
nonspecific, diagnosis can be difficult and is often made post-
mortem. We previously reported a 70-year-old female with
systemic lupus erythematosus who was diagnosed postmortem
with Acanthamoeba encephalitis following hematoxylin-eosin
staining, immunostaining, and peroxidase staining of brain tis-

FIG. 1. PCR gel showing DNA extracts from brain tissue and
Acanthamoeba controls, amplified with a 161-bp primer set for Acanth-
amoeba spp. An arrow indicates 161 bp. Lane 1, DNA sample ex-
tracted from unfixed brain tissue of the patient; lane 2, DNA extract
from A. polyphaga (strain CDC:V029); lane 3, DNA extract from A.
polyphaga isolated from the patient’s brain tissue; lane 4, negative
control, pure water (Sigma); lane 5, molecular size marker.
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sue sections obtained at autopsy (1). As further confirmation,
the ameba was isolated from a sample of unfixed brain tissue
and identified as Acanthamoeba polyphaga (1). In this letter, we
describe the application of PCR to samples of the patient’s
cerebrospinal fluid (CSF), brain tissue, and serum to evaluate
its effectiveness as a diagnostic tool.

DNA was extracted from the patient’s brain and from cen-
trifuged sequential CSF and serum samples obtained by lum-
bar puncture over a 2-month period (June to August 2003) as
previously described (7). The following primer set, which was
used to identify Acanthamoeba mitochondrial 16S rRNA gene
DNA, gave an amplicon of 161 bp (3): Acal6Sf1010 (5'-TTA

FIG. 2. PCR gel with DNA extracted from centrifuged CSF sam-
ples over a 2-month period, amplified with a 161-bp primer set for
Acanthamoeba. An arrow indicates 161 bp. Lane 1, molecular size
marker; lane 2, CSF sample (June 2003) showing a weak DNA band;
lane 3, CSF sample from ~10 days later also showing a weak DNA
band, along with multiple bands, probably from leukocytes present in
the sample; lane 4, CSF sample from ~3 weeks later; lane 5, CSF
sample from ~4 weeks later (August) at the time of the patient’s
death; lane 6, Acanthamoeba polyphaga, positive control; lane 7, neg-
ative control, pure water (Sigma).
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TATTGACTTGTACAGGTGCT-3") and Acal6Sr1180 (5'-C
ATAATGATTTGACTTCTTCTCCT-3").

Positive controls consisted of DNA extracted from two
strains of Acanthamoeba polyphaga: one strain isolated from
the patient’s brain tissue and a second isolated from a corneal
biopsy sample from a patient with Acanthamoeba keratitis
(CDC:V029). Water (Sigma) was used as a negative control.

A band at ~161 bp for Acanthamoeba mitochondrial DNA
was seen in unfixed brain tissue (Fig. 1, lane 1) and in sections
of the patient’s formalin-fixed brain tissue (Fig. 1, lane 3).

DNA bands were also seen in all CSF samples tested. The
earliest samples (Fig. 2, lanes 1 and 2) produced lighter bands
than the later samples. Lane 2 contains multiple bands, perhaps
from DNA of host cells present in the sample. Ameba DNA in
the CSF may be the result of extensive necrosis of brain tissue and
release of intact amebae or of DNA from lysed amebae.

Two samples of patient serum, one acute phase and the second
obtained shortly before the patient’s death, were also tested for
ameba DNA (data not included). Neither sample, however,
showed evidence of a band. CSF from ~20 other encephalitis
patients negative for amebic encephalitis (based on immunoflu-
orescent antibody staining of sera), showed no evidence of a band
comparable to Acanthamoeba DNA (data not included).

In the present case, the etiologic ameba had been isolated
from unfixed brain tissue (Fig. 1, lane 3). With some excep-
tions, amebae are not seen in or isolated or identified from
CSF (2, 4-6). Attempts at culturing amebae from the patient’s
CSF were not successful (1), suggesting that intact organisms
were not present in the CSF samples(s) or were present in such
low numbers that they were missed in sampling.

This is the first report of detection of Acanthamoeba DNA in
the CSF of an acanthamoebiasis patient. The data presented in
this report suggest that PCR of CSF samples may have made
premortem diagnosis and treatment possible.
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