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The mermithids (Mermithoidea) represent a 

group of nematodes with more than fifty genera of 
specialised parasites of invertebrates, mainly 
arthropods. Parasitic juveniles of mermithids can be 
found in the coelomic cavity of the host. 
Representatives of 15 orders of insects were 
reported as their hosts (Nickle et al., 1972; Poinar et 
al., 2015). 

Hospitalitermes bicolor (Haviland, 1898) are 
lichenophagous Nasutitermitinae termites. 
Hospitalitermes is an open-foraging genus 
distributed from Indian to Papuan region (Amornsak 
et al., 2003). Hospitalitermes termites feed in the 
forest canopy in large columns of mixed workers 
and soldiers formed by up to 500,000 individuals 
(Miura et al., 1998). During foraging, soldiers 
protect workers using terpenic substances, while 
workers carry food balls in their mandibles (Miura 
et al., 1998; Amornsak et al., 2003). 

There are very few records of mermithid 
nematodes parasitising termites. The earliest record 
appears to be that of Hegh (Hegh et al., 1922) who 
reported an unknown mermithid attacking the 
European termite, Thoracotermes brevinotus. The 
work of Ruttledge et al. (1925) reported a 
mermithid parasitising Cornitermes orthocephalus 
Silvestri in Brazil. A century later, Poinar (Poinar et 
al., 2019) recorded A. termitivoratus as the first case 
of a mermithid infecting termites in North and 
Central Americas. 

Termites were sampled near the Thac Troi 
(Heaven) rapids (N11° 27.139’ E107° 26.517’) in 
the Cat Tien National Park (Vietnam). 

Three out of 90 specimens of termites dissected 
were found infected each with a single mermithid 
nematode at the stage of an early parasitic larva: 

1. Parasitic juvenile 42 mm long, max. diam. 115 
μm, host: sample H7_st, worker, collected 
16.06.2022. 

2. Parasitic juvenile 37.5 mm long, max. diam. 
103 μm, host: sample H7, worker, collected 
16.06.2022. 

3. Parasitic juvenile 390 mm long, max. diam. 
106 μm, host: sample H9, worker, collected 
22.06.2022. 

The nematodes were fixed in 95% ethanol. 
Genomic DNA was extracted from each individual 
with the QIAmp® DNA Micro (Qiagen, USA) kit, 
following manufacturer’s instructions. The small 
ribosomal subunit ribosomal RNA gene (18S 
rDNA) was amplified with the nematode-specific 
primers Nem18SF (5’-CGC GAA TRG CTC ATT 
ACA ACA GC-3’) and Nem18SR (5’-GGG CGG 
TAT CTG ATC GCC-3’) for the 5’ region of the 
gene (Floyd et al., 2005). The D2-D3 segment of the 
large ribosomal subunit ribosomal RNA gene (D2-
D3 28S rDNA) was amplified with the primers D2A 
(5’-ACA AGT ACC GTG AGG GAA AGT TG-3’) 
and D3B (5’-TCG GAA GGA ACC AGC TAC TA-
3’) (Nunn, 1992). PCR reactions were performed in 
a total volume of 25 µl with the Encyclo PCR Kit 
(Evrogen, Russia). Phylogenetic reconstructions 
were conducted from the alignment with 
Coomansus parvus as an outgroup. Optimal 
evolutionary models were chosen by PartitionFinder 
(Lanfear et al., 2012). Maximum Likelihood (ML) 
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Fig. 1. ML phylogenetic tree (HKY+G+I model) based on the SSU region. Numbers near the branches denote 
percentage bootstrap resampling support from 1,000 replications. Bootstrap support is only shown for values 
exceeding 75%. 

 
analysis was performed using IQ-TREE web server 
(Trifinopoulos et al., 2016) with 10,000 ultrafast 
bootstrap replicates (Hoang et al., 2018). The trees 
were visualised using TREEVIEW (Page, 1996) and 
FIGTREE v.1.4.2 (http://tree.bio.ed.ac.uk/software 
/figtree/). Sequences for each rDNA region obtained 
from all three sampled nematodes were found 
identical. 

An analysis of the 18S rDNA sequence of the 
mermithid studied has revealed the high level of 
similarity with the sequence of Mermis nigrescens 
(Dujardin, 1842) (KF583882) from an earwig in 
New Zealand (Presswell et al., 2013) and with the 
sequence of another parasitic juvenile of the 
Mermithidae family (OQ341432) from a coelomic 
cavity of a tropical millipede Orthomorpha 
coarctata collected at the same locality in Viet Nam 
(Cat Tien National park). While juvenile 
morphology of Mermithidae is usually scarce in 
distinguishing characters, the parasitic juveniles of 
millipedes featured visibly swollen anterior ends 
with a prominent neck constriction of the body 
beneath the cuticle. Such a feature was recorded for 
Mermis spp. The juveniles parasitic in termites were 
much smaller and represented an early parasitic 
stage lacking any visible modifications of the 
anterior end. The partial LSU rDNA sequence 
obtained in the study did not clarify the taxonomic 
position of the examined Mermithidae as this locus 
was not investigated up to now for other 
representatives of the genus Mermis (Dujardin, 
1842). However, the LSU rDNA sequence obtained 
was similar to that of the Mermithidae gen. sp. from 

a diplopod collected at the same locality, with 
difference in 6 bp per 852 bp long alignment. The 
non-insect arthropod hosts, as seems, serve as hosts 
for representatives of the family Mermithidae in 
tropical and subtropical habitats. The finding of 
related mermithids both in diplopod and insect hosts 
can be considered as an indication on low specificity 
in the choice of hosts in tropical mermithids. 
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