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Abstract
Brugian filariasis, a disease caused by the Protozg en erged in Sri
Lanka after nearly four decades of quiesce i Lanka in
the past was the nocturnal periodic_hd i [¥the genus

Mansonia. The objective of the preg@t i i i 8guitoes

September/October 20248 Ragama Medical O
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tritaenio g .2%) and Anopheles :_‘.' us (n=4; 0.4%). Mansonia spp. accounted for
2,7% of thé g them, the presence of Mansonia annulifera was
1,2% of the t§ as 0.9% (n=10) and Ma. Indiana was 0.2% (n= 2). About
18.7% (n=6) o itoTollection was positive for filarial larvae. Among them, 15.6%
(n=5) was Mans@ a while (3.1%; n=1) was Ma. uniformis. The PCR products of all

tested samples corgh ded to the band size of 625 bp, specific to B. malayi confirming the
identity of the parasite. Mansonia annulifera and Ma. uniformis were confirmed as vectors of the
re-emerged B. malayi (nocturnally sub-periodic) in Gampaha district. The role of other mosquito
vector species would require investigation by vector incrimination and xenomonitoring-based
approaches.
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Introduction

Lymphatic filariasis (LF) is a mosquito-borne disease placed in the category of neglected tropical
disease (NTD) and is targeted by the World Health Organization (WHO) for elimination by 2030
(WHO, 2024). The causative filarial parasite species are Wuchereria bancrofti, Brugia malayi and
B. timori. Although not fatal, LF causes significant acute and chronic morbidities such as acute
lymphangitis, lymphangioadenitis, acute epididymo-orchitis, lymphoedema, elephantiasis and
hydrocele. The estimated loss of disability-adjusted life years (DALYs) due to LF is 4.4 million and
1.3 million in men and women, respectively (Nutman, 2013). The chronic morbidities lead to
physical disfigurement, permanent deformities, and disabilities resulting in physical,
psychosocial, and economic problems.
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endemic province g@rely Northwestern, Western and Southern provinces, and the country
received validation by WHO of having eliminated LF as a public health problem in 2016 (WHO,
2021). However, during the post-MDA and post-validation surveillance activities, sporadic
occurrence of B. malayi cases were reported along the Northwestern, Western and Southern
provincial coastal areas with some aggregation in the district of Puttalam in Northwest province
and in the district of Kalutara in Southwest province (Chandrasena et al.,, 2016; MOH, 2021). The
infecting strain exhibited nocturnal sub-periodicity and was linked to a zoonotic origin with dogs
and cats being the main reservoir hosts (Mallawarachchi et al., 2021, 2018). Since mosquitoes of
the genus Mansonia were implicated as vectors of the B. malayi strain that prevailed in Sri Lanka
in the past (Dissanaike, 1986), this study investigated the role of Mansonia sp. mosquitoes in the
transmission of the re-emerged zoonotic strain of B. malayi.
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Material and Method
Selection of the study area

The administrative district of Gampaha is situated in the LF endemic Western province of Sri
Lanka, covering a land area of 1287 km2and, is the second most populous district in the country.
Several case reports of Brugian filariasis in the district with a high canine and feline reservoir of
infection have indicated ongoing transmission in the region (Chandrasena et al 2016,
Mallawarachchi et al 2018a, Mallawarachchi et al 2018b; Mallawarachchi et al., 2021). Based on
the presence of human and animal Brugian filariasis transmission in recent years, Ragama
Medical Officer of Health (MOH) area was selected for the present study.

Collection of mosquitoes and species identification

of Medicine, University of Kelanj
cold shock and separated ipg 3
Amerasinghe et al., 1998). The species-level

taxonomic keys [ Miah and Jeyaseker,

Sguito disse@a

Each mos_cluito was &laced on a clean glass s@e and the head, thorax and abdomen were
separated using dissection needles. Each body part was placed on a drop of normal saline and
the tissue was finely teased using fine needles. The teased tissues were examined, under the x100
magnification, for the presence of filarial larval stages using a binocular compound microscope
with a mounted rricroscopwmé}é. The mosquitoes that had filarial larval stages L1, L2, or L3 in
any of the body segments were taken as infected mosquitoes.

s®@0pic screening for

Molecular screening for species identification of filarial parasites
Genomic DNA extraction

The lysate of the dissected mosquitoes (only the head and thorax parts) with filarial larvae were
taken for genomic DNA extraction. The extraction was carried out using 300 pl of MightyPrep
reagent according to the manufacturer’s instructions (Takara Bio Inc, Cat. #9182). The mixture
was vortexed and incubated at 95°C for 10 minutes and, then was . centrifuged at 17000 xg for 2
minutes. The supernatant was subjected to Polymerase Chain Reaction (PCR) for the
amplification of a DNA segment specific to filarial parasites as described below.
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Polymerase Chain Reaction

The primer used in the PCR was the pan-filarial primer (DIDR-F1 = 5’ -AGT GCG AAT TGC AGA
CGCATT GAG-3’and DIDR-R1 =5"-AGC GGG TAA TCA CGA CTG AGT TGA -3’) designed by Rishniw
etal (Rishniw et al, 2006). This is a species-specific primer that amplifies the internal transcriber
spacer region-2 (ITS-2) of six different filarial species (Dirofilaria immitis, D. repens, Brugia
malayi, B. pahangi, Acanthocheilonema reconditum and A. dracunculoides). The HotStarTaq Plus
Master Mix kit (Qiagen, Germany) was used in the amplification reaction according to the
manufacturer’s guidelines. The reaction mixture consisted of 12.5 pL of 2x HotStarTaq Plus
Master Mix, 2.5 pL of 10x Coral Load concentrate buffer, 1.25 L of each primer, and 1.0 pL of the
DNA extract. The total volume was brought up to 20.0 uL by adding nuclease-free water. DNA of
D. repens and B. malayi were used as positive controls while distilled water was used as the
negative control.The PCR protocol that followed using a LifeECO ThermghCycler (Bioer, China)
consisted of an initial denaturing step at 95°C for 5 min and 30 cy
0C), annealing (30s at 58.0 °C), extension (40s at 72 °C), a fin i in at 72 9C), and
cooling at 4 °C.

Identification of the PCR product

1060 mdgguitoes that were tested inc

0.9% (n=10) and M.
positive for filarial . Among them, 15.6% (n=5) was Mansonia annulifera while (3.1%; n=1)
was Ma. uniformis. The presence of a larval stage of filarial worm identified from a dissected
mosquito is illustrated in Figure 1.
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Figure 1: Presence of the larval stage of a filarial parasite in ssectedi@ihorax region of a

Extracted DNA from all the infected Maq a mosquitoes elicite8 cted ban®ef 615 bp
DNA, confirming the filarial larvaggds that of B. malayi. R@phogggrapReof the a se gel

700bp

600bp

Figure 2: The results of gel electrophoresis targeting the internal transcriber spacer region-2
(ITS-2) of filarial parasites in Mansonia mosquitoes. Lane L; 50 bp ladder, Lane 1 & 2;
Ma. annulifera positive for B. malayi, Lane 3; M. uniformis positive for B. malayi, Lane 4;
M. Indiana negative for B. malayi, Lane 5; M. uniformis negative for B. malayi , Lane 6;
Positive control and Lane 7; Negative control.
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Discussion

The re-emerged B. malayi strain in Sri Lanka was reported as a novel genetic variant with a higher
sequence homology to B. pahangi than B. malayi (Mallawarachchi et al, 2021). Hence an
important aspect was to determine the transmission dynamics of this variant strain for
epidemiological aspects and purposes of control. By combining both traditional entomology and
novel molecular methods, the current study established that M. annulifera, and M. uniformis were
the vectors of the re-emerged B. malayi strain currently circulating among humans and zoonotic
reservoir hosts in the administrative district of Gampaha in Sri Lanka.

As reported by Edeson and Wilson (1964), mosquitoes of the genera Mansonia, Anopheles and
Aedes were the principal mosquito vectors of B. malayi in Sri Lanka. The nocturnally periodic form
of B. malayi was transmitted by Mansonia and some Anopheles mosquiecs breeding in open
igidie” e parasite strain
seemed to affect only humans as natural animal infections wezgl§# mental infections

were common and cats, dogs, slow lori  serve as
reservoir hosts. :

Brugia pahangi is an ap in
Malaysia, Thaila Pltus has
been incrim pur in Peninsular Mal ; uslim et al,,

2013) : rged B. malayi strain to B. pg

Treating ional measures that were utilized for
clearing t pr@®)1, namely the removal of aquatic host plants,
may not su iodic strain of B. malayi mainly because the disease

Conclusion

The mosquito species, M. annulifera and M. uniformis were implicated as vectors of the variant B.
malayi strain that has re-emerged in Sri Lanka. The re-emergence of B, malayi may jeopardize the
national LF elimination efforts. Further entomological surveys and a one health approach is
recommended to prevent the re-establishment of Brugian filariasis in the country.
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