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Parasitic infection is considered as one of the major hindrances for livestock
rearing in Bangladesh. Among the parasites, Fasciola spp., Eurytrema cladorchis and
Explanatum explanatum parasitize the liver and bile ducts of definitive hosts and
cause severe health impact through inducing damage to the liver, vital organ of the
body. Besides, Linguatula serrata causes serious health consequences in carnivorous
mammals and humans. Molecular phylogenetic analyses on these parasites are
indispensable to elucidate their origin, geographical expansion and DNA barcoding.
Unfortunately, no molecular as well as detail morphological analyses of these
parasites have been carried out in Bangladesh. Therefore, the objectives of this study
were to precisely characterize these parasites through detailed morphology,
morphometry and molecular properties to develop the DNA barcoding approach, and to
track their origin and geo—graphical expansion through phylogenetic analyses.

1. Characteristics and molecular phylogeny of Fasciola flukes from Bangladesh,
determined based on spermatogenesis and nuclear and mitochondrial DNA analyses

The aim of this study was to precisely discriminate Fascio/a spp. based on DNA
sequences of nuclear internal transcribed spacer 1 (ITS1) and mitochondrial
nicotinamide adenine dinucleotide (NADH) dehydrogenase subunit 1 (nadl) gene as well
as spermatogenic status. Spermatogenic status was determined by analyzing stained
seminal vesicles. The ITS1 types were analyzed using the polymerase chain
reaction—restriction fragment length polymorphism (PCR-RFLP) method. Nadl (535 bp)
haplotypes were identified based on PCR and direct sequencing. Of the 127 aspermic
flukes, 98 were identified as Fg type (Fasciola gigantica type) in ITS1, whereas 29
were identified as Fh/Fg type (combination of Fasciola hepaticaand F. giganticatype).
All the 127 aspermic flukes showed Fsp—NDI-Bdll in nadl haplotype with nucleotide
sequences identical to aspermic Fasciola sp. from other Asian countries. Further,
20 spermic flukes were identified as F. gigantica since they displayed Fg type in
ITS1. Fasciola gigantica population was thought to be distributed in Bangladesh
considerably earlier than the aspermic Fasciola sp., because 11 haplotypes with high
haplotype diversity were detected from the F. gigantica population.

2. Morphological and molecular characterization of Eurytrema cladorchisparasitizing
cattle (Bos indicus) in Bangladesh



There is always controversy regarding identification of different species in
the genus Furytrema. ldentification has been based mainly on morphology, which can
be misleading and subject to differing interpretation among the scientists. Therefore,
this study was focused on the identification of Eurytrema flukes both by morphology
and molecular properties on the basis of 18-subunit ribosomal RNA (18S rRNA) gene
as well as internal transcribed spacer 2 (ITS2). Among six different agro-ecological
areas of Bangladesh, 22 Eurytrema flukes were recovered from the bile ducts of 22
cattle in Bandarban, a hill district. The flukes were identified as £ cladorchis
through morphometric and morphological studies. Phylogenetic analyses were conducted
by neighbor-joining phylogram inferred from both 18S rRNA (1784 bp) gene and ITS2
(229 bp) sequences. A monophyletic clade was constructed by the £ cladorchis from
Bangladesh; however, the clade was distinct from those formed by FEurytrema
pancreaticum and Eurytrema coelomaticum. This study first described the existence
of E cladorchis in Bangladesh and may provide useful information to clarify
phylogenetic relationships within the genus Eurytrema and also for other digeneans.

3. Molecular and phylogenetic analyses of the liver amphistome, Explanatum explanatum
(Creplin, 1847) Fukui, 1929 from ruminants in Bangladesh and Nepal based on nuclear
ribosomal ITS2 and mitochondrial nadl sequences

The objective of this study was molecular characterization of Explanatum
explanatum to elucidate their origin and biogeography. A total of 66 flukes from 26
buffaloes and 7 cattle in 4 different geographic areas of Bangladesh and 20 flukes
from 10 buffaloes in Chitwan district of Nepal were subjected for analysis. The
sequences (442 bp) of second internal transcribed spacer (ITS2) of ribosomal DNA and
the variable fragments (657 bp) of mitochondrial nicotinamide dehydrogenase subunit
1 (nadl) were analyzed. In ITS2 region, two genotypes were detected among the flukes
from Bangladesh while the flukes from Nepal constituted only one genotype.
Phylogenetic analyses inferred from nadl gene revealed that at least four divergent
populations (group I to IV) are distributed in Bangladesh, whereas two divergent
populations were found to be distributed in Nepal. Significant /st (pairwise fixation
index) values among the four groups suggest each group of populations significantly
distinct from each other. However, Fst values between the populations from Bangladesh
and Nepal within the group 111 and IV were insignificant, indicating that genetically
close populations in these groups are distributed in both the countries. This
divergence in nadl gene indicates that each lineage of £ expl/anatum from diverse
geography was co-adapted during the multiple domestication events of ruminants. This
study, for the first time, provides molecular characterization of £ explanatum in
Bangladesh and Nepal, and may provide useful information for elucidating their origin
and dispersal route in Asia.



4. Molecular characterization and phylogeny of Linguatula serrata (Pentastomida:
Linguatulidae) based on the nuclear 18S rDNA and mitochondrial cytochrome ¢ oxidase
I gene.

Linguatula serrata, a cosmopolitan parasite, is commonly known as tongue worm
belonging to the subclass Pentastomida. The nymphal stage of the worm was collected
from mesenteric lymph nodes of cattle and identified these as L. serrata based on
morphology and morphometry. The 18S rDNA sequences showed no intraspecific variation,
although cox! sequences showed 99. 7%-99. 9% homology. In the phylogenies inferred from
both gene loci, members of the genus Linguatula (order Porocephalida) were closer
to those of the order Cephalobaenida than to those of Porocephalida, reflecting a
mismatch with the corresponding morphology—based taxonomy. Accordingly, analyses of
additional gene loci using a larger number of taxa across the Pentastomida should
be undertaken to determine an accurate phylogenetic position within the Arthropoda.



