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Abstract

Between June 1994 and June 2003, 45 out of 854 (5.33%) HIV-infected patients
were diagnosed with invasive amebiasis (IA) (amebic liver abscess and/or amebic
colitis) who had a median CD4+ count of 202 cells/mm?® (range, 6-805 cells/mm?®). A
high titer (defined as >1:128) was detected in 35 of the 595 patients (5.88%)
screened using indirect hemagglutination (IHA) assay. In order to understand if
higher IHA antibody titers were more common in HIV-infected persons than
HIV-uninfected persons, we tested all blood specimens for HIV antibody submitted
for IHA assay between November 2001 and November 2003. Of the 110 HIV-infected
and 405 HIV-uninfected persons, 14 (12.73%) and 7 (1.73%), respectively, had high
titers (p<0.05). To investigate if the risk for amebic infection was higher in
HIV-infected persons, we tested stool specimens for amebic antigen
using ENTAMOEBA TEST. Forty- three of 303 (12.68%) HIV-infected and O of 86
HIV-uninfected healthy volunteers were tested positive (p<0.05). At least ten of the 43
(23.26%) stool specimens contained pathogenic Entamoeba histolytica, which was
identified by polymerase chain reaction (PCR) using primers specific for pathogenic
strains. Our study suggested that IA was an emerging parasitic infection of patients
with HIV infection in Taiwan and should alert the clinicians to this disease as a
sentinel disease for HIV infection. The higher rate of disease than what had been
reported in western countries was likely due to a higher rate of intestinal colonization
with pathogenic E. histolytica. Education of and adherence to protected sex are
urgently needed and reinforced in Taiwan where a sertain proportionof the

HIV-infected patients may carry pathogenic strains of E. histolytica.
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ENTAMOEBA TEST (TECHL ab, Blackburg VA) ELISA
PCR
PCR Guanidine thiocyanate was purchased from Amersham Pharmacia

Biotech (USA). Celite® was from Merck (Germany). NP-40 was from
CALBIOCHEM® (USA). Chelex® was from BioRad (USA). AmpliTag® DNA
polymerase was from Applied Biosystems (USA). 3:1 NuSieve agarose was from

Cambrex (USA). All other chemicals are of reagent grade.

DNA extraction. Total DNA was isolated from the stool samples using diatom

beads in the presence of guanidine thiocyanate (GuSCN). The protocol was



adapted from Boom et al. (1990), Nollau et al. (1996) and Walsh et al. (1991) with
modification. About half gram of fresh stool was mixed into 2.5 ml 5.3M GuSCN.
The tube was vigorously agitated for 10 min in the FP120 FastPrep® Cell Disruptor at
a speed setting 5.5 m/sec (BIO 101, Qbiogene, Inc. USA). After vortexing, the
sample solution was clarified by centrifugation for 5-min at 20,000 xg. 450 pl of the
supernatant was aliquoted and incubated with 50 yl 10% NP-40 for 10 min at room
temperature. The mixture can be stored at —20 or DNA can be extracted directly.
To the mixture (500 ul) was added 50 pl of diatom suspension, which is made of 10 g
Celite® in 50 ml of H,0 and 0.5 ml of 32% HCI. The mixture was incubated for 10
min with continuous shaking/mixing at room temperature. The diatom pellets were
collected by centrifugation for 2-min at 14,000 xg, washed with 1 mL of 9.3 M GuSCN
solution once, 1 ml of 70% ethanol twice and 0.2 ml of acetone once. The diatom
with bound DNA was dried for 10-min in dry bath at 60 . DNA was then washed
off by incubating the diatom in 200 pl of preheated (60 ) TE buffer (10 mM Tris-HCI,
1 mM EDTA, pH 8.0) for 10-min. The supernatant containing DNA was recovered
following centrifugation for 3-min at 20,000 xg. To the supernatant was added 100
ul 10% Chelex® in TE buffer. The mixture was vortexed briefly and centrifuged for

2-min at 14,000 xg. The supernatant was transferred into another tubes, and used



for PCR reaction directly or stored at —20

PCR reactions. The primer sets for a multiplex nested PCR were based upon the
variable regions between 16S-like rDNAs of E. histolytica (GenBank X56991) and E.
dispar (GenBank Z49256). Oligonucleotides pair Outer1/Outer 1R, (Table 1)
directed the first polymerase chain reaction for the amplification of an 823-bp product
for both E. histolytica and E. dispar. The primer set uidA1/uidA2, specific for the
Escherichia coli B-glucuronidase gene, was also included for the internal control PCR
reaction. The reaction mixture (50 ul) includes 5 uyl of DNA template, 0.5 pM
Outer1/Outer 1R and uidA1/uidA2 primer sets, 10 mM Tris/HCI, pH 8.3, 50 mM KCI,
1.5 mM MgClz, 200 uM of each dNTP, 2% (w/v) sucrose, 0.1 mM cresol red, 0.1 pg/ul
BSA, 2.5 U AmpliTag® DNA polymerase (Applied Biosystems, USA). The reaction
was initiated by heating for 2-min at 94 °C, followed by amplification for 35-cycles of
denaturation for 15-sec at 94 °C, annealing for 15-sec at 47 °C and extension for
1-min at 72 °C. The final reaction cycle was extended for 6-min at 72 °C. The
second step of PCR involves the amplification of different gene fragments with size of
447-bp and 630-bp for E. histolytica and E. dispar respectively using Eh1/Eh2 and
Ed1/Ed2 as primer sets (Table1). The reaction mixture (25 ul) includes 5 ul of DNA

template, 0.5 yM Eh1/Eh2 or Ed1/Ed2primer sets, 10 mM Tris/HCI, pH 8.3, 50 mM



KCI, 1.5 mM MgCl,, 200 uM of each dNTP, 2% (w/v) sucrose, 0.1 mM cresol red, 0.1
Mg/ul BSA, 1.25 U AmpliTaq® DNA polymerase. After heating up for 2-min at 94 °C,
the amplification was performed by 35-cycles of denaturation for 15-sec at 94 °C,
annealing for 15-sec at 52 °C and extension for 40-sec at 72 °C, followed by final
extension for 6-min at 72 °C. The PCR products were fractionated by electrophoresis
on a 3% agarose (3:1 Nusieve®gel,), stained by ethidium bromide and visualized

under UV illumination.
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Table. Primers for the differentiation of Entamoeba histolytica and dispar

PCR
Category  Primer pairs (forward+reverse) pr:i(igct
st Outer1: 5- GAAATT CAG ATG TAC AAAGA -3’

1 PCR 823 bp
Outer1R : 5- CAG AAT CCTAGAATTTCAC -3
EH1:5-AAG CAT TGT TTC TAGATC TG -3

2" pcr EH2:5-CAC GTT AAAAGA GGT CTAAC -3 447 bp
ED1:5-AAACAT TGT TTC TAAATC CA-3
ED2: 5'- ACC ACT TAC TAT CCC TAC C -3’ 603 bp

Primers for E. coli uidA gene
UidA1: 5 —AGATAT TCG TAATTATGT GG - 3’
Internal 320 bp

control UidA2 : 5' — AGAAAT CAT GGAAGTAAGAC - 3

11
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