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A Gnathostoma juvenile (Spirurida: 
Gnathostomatoidea) recovered from the 

coelomic cavity of an earthworm from Laos 
Sergei E. spiridonovf and Thai Tran ~ a i * *  
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Summary. A gnathostomatid juvenile was found in the coelomic cavity of an earthworm, Plzeretima lutzafa 

collected near a pig farm in Thakhek, South Laos. In the general shape of the body and the disposition of the 
hooks on the head-bulb the juvenile nematode resembled Gnathostoma doloresi Tubangui, 1923. 
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Gnathostomatids - the nematodes, placed in the 
superfamily Gnathostomatoidea, represent an 
isolated taxon of secernentean parasites of vertebrates 
with very specific morphology and a complicated, and 
little understood, life-cycle (Anderson, 1992). Species 

of the type genus Gnathostoma Owen, 1836, are 
parasites of mammals (pigs, carnivores), usually 
inhabiting the mucous lining of the anterior parts of the 
intestine. For those Gnathoslomu species whose life- 
cycles have been studied, the fresh-water copepods 
(Cyclopoidea) are reported as intermediate hosts 
(Golovin, 1956), when different cold-blooded verte- 
brates serve as paratenic hosts (Anderson, 1992). The 
discovery of a Gnathostoma juvenile in an earthworm 
coelom suggests the possible participation of annelids 
in gnathostomatid life-cycles. 

cavity (presumably H. laotense Spiridonov, 1994). 
From a coelomic chamber in the anterior part of an 
earthworm body a single gnathostomatid juvenile was 
recovered. This juvenile was examined and measured 
in fixative in Moscow, and subsequently processed and 
studied with a eHitachi9 SEM. 

R E S U L T S  
The Gnathosloma juvenile which was found coiled 

in the host coelom in the shape of a ring, had a total 
length of 1679 pm and a maximum body diameter of 
260pm. The anterior part of the juvenile body was 

occupied by a 450pm long oesophagus with associated 
glandular bodies half this length. The anus was 
conspicuous, 40 pm from the caudal extremity. The 
diameter of the anteriorring of spikes on the head-bulb 
was 105pm in fixative, but diminished to 82pm after 

M A T E R I A L  A N D  M E T H O D S  critical point drying for SEM. The maximum diameter 
Earthworms, Pheretima lunata (Megascolecidae) 

were collected from garden soil near a pig farm at 
Thakhek, South Laos and immediately fixed with 6% 
formaldehyde. For specific identification the 
earthworms were dissected at the Ha Noi Centreof Soil 
Biology, and parasites recovered were put into fresh 

6% formaldehyde. Scveral Mesidioncma nematodes 
were extracted from intestinal lumens, and a single 

damaged Homungella sp. was found in a coelomic 

of the body was 210pm in the dried juvenile and the 
shape of the head-bulb also changed substantially: in 
fixative the juvenile head was nearly round but became 
clearly four-sided in SEM (Fig. A & B). The height of 
the spikes in the first ring at the head-bulb was 4.4 - 
5.2 pm, 6.2-6.8 pm in the second ring, 8.6-8.8 pm in 
the third and 8.6-9.0pm in the fourth (Fig. B & C). 
The cuticle surface showed clear annulation 
throughout the body and in the anterior half was 
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Fig. 1. Surface morphology of a Gnathostorna juvenile. A: General view, scale - 150 pm; B: Head-bulb, scale - 40 pn; C: Spikes on 
head-bulb, scale - 12pm; D: Spikes on the cuticle annulations, close to the head-bulb, scale - 8 pm; E: Spikes on the cuticle annulations, border 
of first and second body quarters, scale - 8pm; F: Cuticle annulations posterior to the mid-body, scale - 8 pm. 



Gt~atlwstoma juvenile from earthworm 

combined with posteriorly directed spikes. Near the 
head-bulb the spikes were 1.5pm high (Fig. D), with 
separate 0.75 pm high spikes present between them 
beginning at the border of the first and second body 
quarters (Fig. E) . The presence of spikes stops close to 
the mid-body (Fig. F). 

D I S C U S S I O N  
The morphology of adult Gnathosloma 

nematodes of several species have been described in 
detail both by light microscopy (Miyazaki, 1966) and 
under SEM (Kondo et al., 1984; Anantaphruti et. al., 
1987; Koga et al., 1987; Koga & Ishii, 1992; Yadav & 
Tandon, 1994). Comparison of the juvenile described 
here with published descriptions of other Gnathostoma 
juveniles suggests that our specimen differs markedly 
from those of the most widespread species G. 

spinigerum Owen, 1836 and G. hispidum, Fedchenko, 
1872 in general shape and in the fine structure of the 
head-bulb protuberance. Our specimen was most 
similar to those of G. doloresi Tubangui, 1923 as 
described by Miyazaki (1966), with the general shape 
and partition of the body, comparative lengths of the 
oesophagus and glandular bodies being identical. As 
in G. doloresi, and unlike all other gnathostomatid - 
juveniles, thc spikes on the head-bulb increased in 
height from the anterior first ring to the posterior 
fourth ring. Also, the shape of the spikes was the same 
in our specimens as in juveniles of G. doloresi from 
Japan described by Miyazaki ( 1966). Differences be- 
tween the specimens were in general body size 
(Japanese juveniles are longer - more than 2 mm) and 
the presence, in G. doloresi juveniles from Japan, of 
small spikes on all annulations of the cuticle up to the 
caudal end. Probably, these differences can be 
ascribed to the different sources of these juveniles: our 
originated from an invertebrate host (early 111 stage 
juvenile ?) whereas the Japanese specimens were 
described from salamanders Hynobius naevius 
(advanced I11 stage juvenile ?). It seems probable that 
thc juvenile found in Laos belongs to the species G. 

doloresi. Indirect support for such an identification is 
provided by the fact that the juvenile from Laos was 
found close to a pig farm and pigs are the only hosts for 
adult G. doloresi. 

Our finding of a Gnathostoma juvenile in an 
earthworm does not provide unequivocal evidence of 
annelid participation in the life-cycle of Gnathosto- 

matidae nematodes. However, earthworms would 
appear to provide natural intermediate or paratenic 

hosts for pig nematodes. 
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C n u p u n o ~ o s  C .3 ,  Txaii Z i a ~  Gaii. J I M I I U H K ~  HeMaTonbl Gnathostor~ur (Spirurida: Gnathostomatoidea) ~3 lienohla 
noxneeoro tlepnrc un Jlaoca. 
P e a ~ o ~ e .  J I u s n ~ ~ a  HeMaTon pona Gnatl~ostonra 6bma 0 6 ~ a p y x e ~ a  B qenoMe noxneeoro seperc Pheretima lunata, 
~06paHHoIXl B ~ J I U R H  C B U H O B O A ~ ~ C K O ~ ~  Cflep~bl B T X ~ K X ~ K ,  KIXH~IW naoc. n o  o6uefi Cflop~e Tens U paCIloJIoXeHMl0 
lunnon Ha IXlJlOBHOM pacluupeHuu 0 6 H a p y ~ e ~ ~ a n  JIU~lUHKa CXOnHa C G~lutkostoma doloresi Tubangui. 1923. 


