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ABSTRACT
The diagnosis of intestinal microsporidiosis has traditionally relied on light microscopy. Western
literature shows PCR to be more sensitive and specific. The present study was conducted to
assess the prevalence of enteric microsporidiosis in HIV seropositive patients using PCR. Five
percent stool samples were found to be positive for microsporidia by pan microsporidia primers and
found to be Enterocytozoon bieneusi on amplification using species specific primers. Microsporidia is
grossly under-reported in our country and there is a dire need to institute measures to detect this
organism particularly in HIV infected individuals to abate morbidity and mortality due to this
organism.
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INTRODUCTION

has emerged as an important enteric pathogen in
patients with AIDS, with Enterocytozoon bieneusi and
Encephalitozoon intestinalis being responsible for most
cases. Enteric infections in AIDS patients due to
Encephalitozoon intestinalis are likely to become
disseminated. [2] Enterocytozoon bieneusi is more
commonly associated with chronic diarrhea in patients
with AIDS in certain studies of the western world.[3] It is
imperative to identify the causative organism at the
species level since Enterocytozoon bieneusi is known to be
inherently resistant to albendazole, which is
conventionally used in the treatment of intestinal
microsporidiosis.

Microsporidia are obligate, intracellular, spore
forming protozoan parasites which infect human
beings.Humans are vulnerable to infection with thirteen
different species belonging to seven genera including
Encephalitozoon and Enterocytozoon. The first case of
human microsporidiosis was documented in 1959 in
Japan and subsequently after the dawn of HIV-AIDS era
in 1980s, these organisms have emerged as important
etiological agents of opportunistic infections in hosts
who are immunocompromised.[1]
The spectrum of disease in infected individuals
includes chronic diarrhea and a wasting syndrome as
the most common manifestation, and even as hepatitis,
peritonitis, keratoconjunctivitis, sinusitis, bronchitis,
pneumonia, cystitis, nephritis, myositis, encephalitis
and other cerebral infections also occur. This protozoan

In the recent past, molecular techniques such as PCR
that focus on small subunit (SSU) rRNA genes of
microsporidia have been explored for detection as well
as speciation of this organism. This has been possible
due to limited homology of the SSU rRNA genes of
microsporidia with other eukaryotic organisms and
allows utility of these genes as probes in hybridization
and PCR assays.[4]
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In the developing world, microsporidia is a
neglected etiological agent of diarrhea in patients,
especially in the HIV infected. Studies in the developing
world including India on the HIV-microsporidia nexus
and its amelioration arising out of pharmacological
interventions are scarce. The paucity of proper
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diagnostic facilities has led to gross under-reporting of
this important parasite. Only a handful of studies have
been conducted in India to ascertain the predominant
species of microsporidia associated with enteric
disease.[5,6] To the best of our knowledge no studies on
intestinal microsporidiosis have been undertaken in
Delhi.

The samples showing a specific band of 1200 bp
were subjected to PCR for speciation using species
specific primers. Cycling conditions for Enterocytozoon
bieneusi and Encephalitozoon intestinalis were initial
denaturation of DNA at 94°C for 5 min followed
by 35 cycles of denaturation at 94°C for 1 min, annealing
at 50.2°C for 1 min (Enterocytozoon bieneusi), 58°C for 1
min (Encephalitozoon intestinalis), elongation at
72°C for 1 min and 5 min of extension at 72°C after 35
cycles.

MATERIALS AND METHODS
The present cross-sectional observational study was
conducted in our tertiary care hospital in east Delhi
between November 2014 and April 2016 after obtaining
Institutional ethics clearance and written consent from
the patients.

RESULTS
Of a total of 60 HIV seropositive treatment naive
patients (30 with diarrhea and 30 without diarrhea), 5%
(3/60) stool samples were found to be positive for
microsporidia by pan microsporidia specific primers.
Similar results were observed in all three consecutive
stool samples. The three positives were found to be
Enterocytozoon bieneusi on amplification using species
specific primers (Fig 1). The patients infected with
intestinal microsporidiosis were aged between 18 and 33
years with a male predominance.

A total of 60 HIV seropositive patients, all 12 years,
who were ART naïve were included in the study and
were further divided into two groups: (i) 30 HIV
seropositive patients with diarrhea and (ii) 30 HIV
seropositive patients without diarrhea. Subjects with
history of intake of antiparasitic drugs, antibiotics or
antimotility drugs in preceding two weeks were
excluded.

Two of the three patients of intestinal microsporidiosis did not present with diarrhea and acute
diarrhea was the presenting illness associated with
nausea and vomiting in only one. The stool was semiformed with frequency 10/day. This patient had an
episode of diarrheal illness about 5 months back. The
patient was in Stage 2 of clinical AIDS and the CD4
counts were below 100/mm3.

Three consecutive fresh stool samples were
collected and transported immediately to the
Microbiology laboratory. Samples were subjected to
routine processing and part of the sample was stored
at -20°C for molecular work.
DNA from three stool samples of each subject was
extracted using Qiagen 'QIAamp DNA Stool Mini
Kit'(Germany)
according to the manufacturer's
protocol and quantified by nanodrop and stored at 20°C for further use. PCR was done using primers
amplifying a conserved region of SSU rRNA gene of
four common intestinal microsporidia: Enterocytozoon
bieneusi, Encephalitozoon intestinalis, E. cuniculi and E.
hellem. Speciation for Enterocytozoon bieneusi and
Encephalitozoon intestinalis were done using species
specific primers. Sequences of primers are shown in
Table 1.

The other two patients did not have any enteric
complaints. However, one of them affirmed to having a
history of intermittent diarrhea three months before
presentation. A history of significant weight loss was
present in both of them. Clinical stage of AIDS at the
time of presentation was Stage 3 and Stage 4
respectively. The CD4 counts were below 100/mm3 in
both cases.
DISCUSSION
Aiming to detect the burden of intestinal
microsporidiosis in HIV seropositive individuals in
Delhi, the present study identified an overall prevalence
of intestinal microsporidiosis in HIV seropositive
individuals in Delhi to be 5% (3/60), which is
comparable to studies from Gujarat and Chennai, where
prevalence rates of 2% and 6.5% have been reported
respectively.[5,7] A higher prevalence of 15.9% in HIV
seropositive individuals has been reported from
Chandigarh.[6]

Uniplex PCR amplification assay was performed
with the DNA template for the four microsporidia
mentioned above in thermo cycler (Eppendorf). The
amplification protocol included an initial denaturation
of DNA at 94°C for 5 mins followed by 30 cycles of
denaturation at 94°C for 1 min, annealing at 56°C for 1
min, elongation at 72°C for 1 min and 5 mins of extension
at 72°C after 30 cycles. Amplified products were
electrophoretically analyzed on 1% agarose gel with
ethidium bromide.
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Fig. 1A

Fig. 1B

Lane 1: Positive control for E. bieneusi

Lane 1: Positive control for pan Microsporidia (4spp.)

Lane 2 & 3: E. bieneusi positive samples (353 bp)

Lane 2, 4 & 5: Pan Microsporidia positive samples (1200 bp)

Lane 4: Negative control

Lane 3: Negative control

Lane 5: 100 bp ladder

Lane 6: 100 bp ladder

Fig. 1A: An agarose gel showing PCR products of human
fecal samples with Enterocytozoon bieneusi specific
primer

Fig. 1B: An agarose gel showing PCR products of human
fecal samples with pan microsporidia primer

Table 1
DNA sequences of primers

Primer
Forward C1

Sequence

Amplicon (bp)

5´CACCAGGTTGATTCTGCC3´

~ 1200
Reverse C2

5´GTGACGGGCGGTGTGTAC3´

V1 Forward

5´CACCAGGTTGATTCTGCCTGA3´

EB450 Reverse

5´ACTCAGGTGTTATACTCACGTC3´

V1 Forward

5´CACCAGGTTGATTCTGCCTGA3´

353

Species
Enterocytozoon bieneusi,
Encephalitozoon intestinalis,
E. hellem, E. cuniculi

Enterocytozoon bieneusi
Encephalitozoon intestinalis

375
SI500 Reverse

5´CTCGCTCCTTTACACTCGAA3´

Microsporidia detection in HIV seropositive
individuals presenting with diarrhea in the present
study was 3.33% (1/30) which is lower in comparison to
studies from Mumbai (17.8%) and Pune (12.9%).[8,9] A
study from Chandigarh has documented even higher
rates (30.4%). [ 6 ] The prevalence of intestinal
microsporidiosis in HIV seropositive patients without
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diarrhea in the present study was 6.66% (2/30), akin to a
report from Chandigarh (7.6%).[6] The varying rates of
prevalence in different regions of the country maybe
due to different techniques used for detection. Whether
or not, geographical and ethnic differences play any role
needs to be further investigated.
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In this study it was noted that diarrhea was present
only in one of the three patients of enteric microsporidiosis indicating that diarrhea need not necessarily
be present in such patients. The symptomatology was
varied including nausea, vomiting, weight loss and
generalized body ache. It was also observed that
patients with enteric microsporidiosis can present at any
clinical stage of AIDS. Anemia was noted in all 3 cases.
The CD4 counts were below 100 mm3 in all patients with
enteric microsporidiosis.

Microsporidia is grossly under-reported in our
country and considering the varied manifestations,
especially the potential to disseminate if undetected at
early stages, may lead to avoidable complications. There
is a dire need to institute measures to detect this
organism particularly in HIV infected individuals to
abate morbidity and mortality due to this organism.
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All (100%) patients of intestinal microsporidiosis in
present study were due to Enterocytozoon bieneusi,
perhaps the predominant species in Delhi, reiterating its
preponderance in HIV seropositive individuals.
Encephalitozoon intestinalis was not detected in any
sample. Our findings are comparable to studies from
Chennai (100%) and Lucknow (100%), but unlike that
from Chandigarh where Encephalitozoon intestinalis was
found to predominate.[5,6,10] Enterocytozoon bieneusi also
predominates in Vietnam.[11] Enterocytozoon bieneusi
exhibits intrinsic resistance to albendazole, which is
conventionally used in the treatment of intestinal
microsporidiosis and speciation if done well in time can
prevent its dissemination in advanced stages of HIV
disease.
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