Original Article UpDCJ | Vol. 7 No. 2 | October 2017

Diagnosis of Phlebotomas Argentipes as a Vector for Visceral
Leismaniasis by PCR in Bangladesh.
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Abstract:

Objectives: The present study was undertaken to diagnose sandfly as a vector of visceral leismaniasis
by PCR in Bangladesh.

Place and period of study: The study was conducted in Fulbaria Upazilla of Mymensing District during
2001-2004.

Materials & Methods: The study was conducted in the department of Microbiology, National Institude
of Preventive and social medicine (NIPSOM), Mohakhali, Dhaka. DNA extraction from Sand Fly: All
the procedure followed for DNA extraction from Bone marrow is same for sandfly except AL buffer
where instead of AL buffer ATL buffer were added. The primers used are constructed from kDNA of L.
(L) donovani. DD8 strain to amplify a fragment of 354 bp in length.

Results: PCR of extracted DNA from sandfly (P.argentipes) revealed 354 bp bands similar to buffy
coat and bone mamow samples containing DNA of L. Donovani. This might be the first demonstration
of L.donovani parasite in sand fly vector in Bangladesh.

Conclusion: The present study shows that PCR is a good diagnostic tool for the demonstration of
L.donovani parasite for the P.argentips sp in Bangladesh.
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Introduction

Kala-azar has appeared to be a serious health prob-
lem of the developing countries including Bangla-
desh. Available records indicate the presence of this
disease in endemic form in Bangladesh as early as
fifth decade of the nineteenth century'. But during
1960s, the disease almost disappeared due to malar-
ia eradiction activities. A resurgence of KA was first
noted in early 1970 when 59 parasitologically
confirmed cases were reported from different parts of
Bangladesh?. A study in late eighties reported the
incidence of KA as up to 9 cases/ 1000 population in
the endemic areas of Bangladesh and 31 out of 64
district are already affected®. Early diagnosis of KA is
necessary to reduce morbidity and mortality. The
conventional diagnosis of KA is mainly based on
demonstration of parasities in biopsies or aspirates of
spleen, bone marrow and lymph nodes Recently
polymerease chain reaction (PCR) has been
successfully used to diagnose KA cases from the
bone marrow, lymph nodes aspirates and blood**. In
Bangladesh and other countries, several studies
have compared different diagnostic tools for the diag-
nosis of L. donovani infection and found IFAT, ELISA
& DAT equally sensitive and specific®. ELISA was
positive in 100% parasitologically positive KA cases
and negative in the control group. Similar finding was
also reported by Muassam et al in (1990)7. There-
fore, we are interested to investigate the use of ELISA
for the diagnosis of visceral leishmaniasis IgG and
IgG subclass as a diagnostic marker”.

Two species of Phlebotamus, P.argentipes and P.pa-
patasi and five species of Sergentomyia, S. babu
babu, S. Baghdadis, S. shorttii, S. barraudi and a new
species were identified from fixed localities in Dhaka
and Rajshahi division of Bangladesh. Some studies
were tried to detect L.donovani parasite in the sand
fly by dissection but failed and so far no studies could
demonstrate the presence of parasite in these vector
in Bangladesh. The detection of Leishmania dono-
vani DNA in sand flies caught in Bangladeshi KA
patients’ dwellings was also studied using PCR (Muk-
herjee et al., 1997). Therefore, we are interested to
investigate the utility of PCR in the detection of para-
site in sand flies caught in KA patient dwellings of the
endemic localites by PCR method.

Materials And Methods

Study design: Purposive sampling.

Study population: 68 sandflies from houses of Kala-
azar affected patients.

Study area: FulBaria Upazilla of Mymensing District.

Data collection tool: By questionaire.

Data Analysis: By Spss.

DNA extraction from sandfly was done by standard
procedure using ATL buffer.

Primers used in this study:

K upper primer 5 GGG ATT GGA CTT GGT GGA 3’
K'lowers primer 5° CAC AGC CCG CAG ATACAA AT
3

PCR Reactions: A four hundred and ninety eight-
354bp fragment of DNA was amplified. PCR
amplification was carried out in a 25um of each dNTP,
10 pMols of each primer, and 1.25 unit of taq DNA
polymarse enzyme. Samples were subjected to initial
denaturation at 940 C for 10 minutes followed by 35
cycles of 940 C for 45 sec, 550 C for 30 sec and 720
C for 1 min and 30 sec. Followed by final extension at
720 C for 10 min.

Electrophoresis: A gel was prepared with 1.5-%
agarose. After Amplification 10p samples of the PCR
products and loading buffer was mixed and loaded
into each well after electrophoresis the bands were
stained with ethidiumbromide and the bands were
analyzed and compared to the bands obtained with a
positive leishmania DNA control. The bands obtained
at 354 bp are identical with bands, which were shown
at 354 bp and sequenced by Shasuzzamans, et al.,
(2000).

Photograbh of Sénafly

Results

Sand fly examination: An attempted was made to
extract DNA from the sand fly, which were caught
from the houses of Kala-azar affected patients. In one
extraction 10 sand flies were used. After doing PCR
similar bands were detected from the DNA extracted
from this sand fly. Which indicates some of the sand
fly in this extraction procedure were positive for
promastigote. Several workers also tired before to
find promastigote in sand fly by other technique. But
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we have extracted DNA from the sand fly and subse-
quent PCR showed this sand fly were having promas-
tigote. Table-I, shows the pattern of sand fly caught
from the dwelling of kala-azar patient. In the study
DNA of promastigote were found from P. argentipes
but not found in S. babu and S. sorti.

Table-I: Types of sand fly found in the dwelling of
kala-azar patient (n=68)

Name Male Female Total %
P. argentipes 18 31 49 72
S. babu 6 6 12 18
S. sorti 1 6 07 10
Total 15 53 68 100

354 bp

Fig -I: 354 bp Lane, 1 — Sand fly, 2 — Sand fly, 3 —
Buffy coat, 4 — Buffy coat, 5 — Bone marrow, 6 —
Negative control, 7 — Promastigote (Positive control),
8 — ladder.

Discussion

The success of vector control programs depends on
the vectorial capacity and the understanding of
disease transmission by the various vectors. We
observed a P. argentipes & phelabotoa as the most
common genus follwed by Sergentomyia. In Bangla-
desh, other studies have also done of the distribution
of sand flies, but in different endemic regions of Bihar
state®. The prevalence of L. donovani infection in the
female P. argentipes population in Bangladesh has
not been studied previously, although the Presence of

Leishmania DNA in Phlebotomus and Sergentomyia
sand flies has previously been reported®. In this study
a species-specific primer-based diagnostic PCR was
used to detect parasitic nucleic acids in sand flied™.
Another advantage of PCR is that this technique is
highly specific and reproducible due to the use of
specific and reproducible due to the use of specific
primers for conserved regions of P. argentipes and L.
donovani, whereas in microscopic dissection studies,
there is the possibility of an observer mistaking for
other flagellated parasites for L. donovani’. In recent
years, different methods have been developed to
screen pools or clusters of insects, which can
efficiently estimate the infection potential of disease
spread by a vector species 1315 The rates of sand
fly infection varied in accordance with the transmis-
sion of the disease, as observed in other studies
reported from Panama'®*’. The prevalence of infec-
tion with Leishmania in the the vector female P.
argentipes may be exploited as a tool for the surveil-
lance of these infections and for measuring the
success of control programs. To the best of our
knowledge, this is the first report of a molecu- lar-
based study in a VL-endemic region of Bangla-
desh. Because of the lack of firm evidence and
supporting literature regarding the prevalence of
infection of sand flies in VL-endemic areas of Bangla-
desh, we expected that the prevalence of infection in
these sand flies would be low. Large numbers of
insects were examined to obtain an accurate
estimate of infection levels. The high infection rates
observed in this study indicate that a similar type of
study can be performed on individual sand flies,
which could provide vital information about vector
control strategies to help control strategies to help
control or eliminate VL in the Bangladesh.

Recommendation:

Community should be involve in sandfly control
through the Primary Health Care approach. Cracks
and cervices in the floor and walls of mud house
should be repaired, cattle shade should be away from
the living room.
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