Proc. Indian Acad. Sci. (Anim. Sci.), Vol. 90, Number 3, May 1981, pp. 281-289.
© Printed in India.

On Nybelitlia sp. plerocercoid (Cestoda: Tentaculariidae)
infection of the oesophagus of Diodon hystrix (Pisces
Diodontidae)
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Abstract. The systematics of Nybelinia sp. is briefly presented. The percentage
incidence and intensity of infection are seen to be high during colder months, and
in the smallest and the largest fish. Both sexes are more or less equally susceptible
to the infection. The histopathological change in the infected tissue is in the form
of a fibrous connective tissue reaction to encapsulate the parasite. A curious
mechanism seems to be involved in the formation of • Nybelinla cysts' on the outer
wall of the oesophagus. This aspect is discussed in detail.
Keywords. Diodon hystrix ; fibroplasia; histopathology; Nybelinia sp, plerocercoid ;
Nybelinia cyst.

1. Illtroduction

That larval cestodes, especially pseudophyllidean and trypanorhynchan plerocercoids, are serious pathogens of fish has been shown by many workers like Dogiel
et al (1958), Williams (1967) and Sinderrnann (1970). However, information On
the occurrence, distribution, taxonomy, and pathology of infection in particular,
of these parasites is scanty. The present paper deals with the nature of infection
0.' the oesophagus of Diodon hystrix by Nybelinia sp. plerocercoids.

2. MaterIals and methods
Hort fish were collected from shore-seines operating at Shankumughorn and Valiyathurai, Trivandrum. After noting their length and weight the fish were cut open
along the mid-ventral line, their sex noted along with the number of cysts on the
oesophageal wall. Afterwards, the oesophagus was dissected and examined
under a stereoscopic dissection microscope to locate parasitic cysts on the inner
wall of oesophagus. For histopathological studies, parts of ocsophagcs with the
cysts, and their normal counterparts were fixed in 10% neutral buffered formalin
Paraffin section'S cut at 6 to 8 J.l were stained with Azan (Heidenhain).
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A few of the cysts were carefully dissected in tap water to release the plerocerooids which were kept in tap water itself until they were fully extended and their
probosces fully everted. Such specimens were slightly pressed between glass slides
and fixed in 5% formalin. Later, they were washed and stained in Alum Carmine
or in Ehrlich haematoxylin and made into permanent balsam mounts.

3.

Observations

3 . 1. Systematic position of the parasite
Order:
Suborder:
Family:
Genus:

Trypanorhyncha Diesing, 1863
Acystidea Guiart, 1929
Tentaculariidae Poche, 1926
Nybellnia Poche, 1926
NYBELINIA SP. PLEROCERCOID (figure 1)

Syn:

Stenobothrium Diesing of Pinter 1913; Acoelorhynchus Poche ]926;
Rufferia Guiart 1927; Congeria Guiart 1935 ; Aspidorhyncltus Molin,
1958 (Preoccupied); Pleronybelinia Sezen and Price 1969.

Host:
Location:

Diodon hystrix Linnaeus

Wall of oesophagus

Remarks : Nybelinia sp. plerocercoids are known to be common within the stomach
wall of hexagrammid fi'ihes of British Columbian waters (Wardle and Mcl.eod
1952). The plerocercoids from D. hystrix when placed in physiological saline are
found to show vigorous, wavy movements and at each expansion the larvae almost
double their in situ length as has been noted by Wardle (1934).

Pipe 1. Nybelinia sp, plerocerooid. Entire.
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Figures 2 and 3. 2. Incidence and intensity of infection during different months.

3. Incidence and intensity of infection in different lenith groups of the fish.

Recently Sezen and Price (1969) studied Nybelinia plerocercoids from Mullus
barbatus in Turkey and they erected a new genus, Pleronybelinia, to contain these
larvae. According to these authors the genus Nybelinia is to contain those forms
in which the larvae and the adults are definitely known to belong to the same
species as well as those in which the adults alone are known. Though this
suggestion is convenient in a sense, if such a scheme is to be adopted in the case
of all genera )f cestodes, it would result in unnecessary confusion in nomenclature,
by adding additional terminolog'es,
Measurements (of fixed, stained material): Length 1·5 to 2· 2 mm, width 0·7 to
0'88mm, body filled with calcareous corpuscles, bothridia four, 0·9 x 1·2mm,
probosces with homeoacanthus hook arrangement, proboscis retractor attached
to anterior tip of bulb, bulbs small, about 0·275 x 0·125 rnm,
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Incidence and intensity of infection

Of the 563 specimens of Diodon hvstrix examined, 55·95% were infected. Inciden
of infection in male and female fi-h were 55·83% and 56'02% respectively.
The infected fish harboured 13·22 cysts per fish. In male the intensity
infection W3S 14·39, and in female 12·55.
As is clear from figure 2 the highest incidence (92,63%) was noted
November 1974. The percentage incidence of infection decreased rapidly duri:
subsequent months so that in April 1975 only 4·76% of the fish examined we
infected.
'JiM highest intensity of infection (21 '45) war also noted in November. Exce
for a slight inr;rease in March (7'86) from February (5·63) the pattern of intensi
of infection was also similar to that of incidence. The lowest intensity (1'33) w:
noted in April.
'Jihough no definite relation between the size of the fish and the incidence or tl
intensity of infection was noted it may be said that the smallest and the large
fish were more susceptible to the infection (figure 3).
3.3. Pathology of infection
The apparent sign of Nybelinia sp, plerocercoid infection is the occurrence of smal
round protuberances on the outer side of the oesophageal wall. These are, j
fact, cysts or tumorous growths formed by the host tissue, containing usually or
(rarely two) plerocercoid in each. The cysts measure from 1 to l·g mm i
diameter.
3.3a. Structure of uninfected oesophagus: In Diodon hystrix the oesophagus i
not always well definable since it merges at various levels with the stomach whic
is highly distensible, capable of being inflated with air or water. Here, that regia
of the alimentary canal between the pharynx and the stomach, which remair
unaffected by the inflation of the stomach, is designated as the oesophagus.
In 1'.8. the oesophagus presents the following structure (figure 4).
The oesophagus is a thick walled tube made up of four layers; the mucosr
submucosa, muscularis and the serosa.
The mucosa consists of an outer epithelial layer of tall, columnar cells, Mucou
cells are dispersed among the epithelial cells. The epithelial layer is supporte.
on a thin layer of fibrous connective tissue forming the lamina propria which j
richlyvascularised. Lamina propria projects into the lumen of oesophagus i:
the form of tall ridges (papillae) from which secondary ridges may arise.Thes
- papillae are comparable to intestinal villi, and are continuously covered over b
the epithelial layer..
The. mucosa rests on a thick layer of connective tissue forming thesubmucos:
in which also blood elements are incorporated.
.The muscularis, adjoining the submucosa, consists of an inner thick layer 0
circular muscle and an outer. thin layer of longitudinal muscle. The two .musck
. layers arc separated by a thin intermuscular nerve plexes.
The serosa .or adventitia forms the coat of "the oesophagus and it consist:
mainly of areolar connective tissue and a thin mesothelium of squamous cells.
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Figures 4-7. Diodon
(x 64). 5. Typical
papilla U 64). 7.
muscle; CY-cyst;
oesophageal papillac
S M-submucosa.

hystrix T.S. of oesophagus. ~4. Uninfected oesophagus
Nybelinia cyst (x 64). 6. Nybelinia cyst in oesophageal
Nybelinia cyst in lamina propria ('< 160). CM-eircular
LM-Iong;tudinal muscle; LP-lamina propria; OP; OW-oesophageal wall; PAR-parasite; SE-~erosa;
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Figures 8-11.

Diodon hystrix T.S. of oesophagus. 8. Nybelinia cyst in submucosa and in lamina propria (x 64). 9. Nybelinia cyst in muscularis (x 64).
10. Inflammatory reaction (arrow) at and around the site of penetration
of the tentacles of the plerocercoid (x 200). 11. Cyst containing two pleroA-typical cyst;
B-cyst in submucosa;
cercoids (x 64). PAR-Parasite.
C-cyst in lamina propria.
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3.3b. Histopathology: Histopathological changes associated with the infectior
are of a localised nature. Essentially it is, more or less, a typical connective
tissue reaction resulting in the encapsulation of the plerocercoids in connective
tissue cysts which are seen to project from the outer wall of the oesophagus
connected to the latter by short stalks in typical cases (figure 5). A typical CYSl
seems apparently to be formed of the fibrous connective tissue of the serosa: " There
is slight infiltration of plasmacytes and lymphocytes at and around the site ol
infection. Also, the muscularis, especially the outer longitudinal muscle layer
of the wall of the oesophagus at the site of cyst formation is somewhat disrupter
without involving in the formation of the cyst.
In T.S. of the infected oesophagus, the plerocer~oids are seen located at diffe
rent levels; in the oesophageal papillae (figure 6), i~ the lamina propria (figure 7)
in the submucosa (figure 8) and also in the muscularis (figure 9). At these site
connective tissue reaction around the plerocercoids is evident. Copious infiltra
tion of inflammatory cells is also quite conspicuous in the mucosal layer, especiall;
at and around the site of penetration of the tentacles of the plerocercoid (figure 10)
Normally each plerocercoid is encapsulated in a separate cyst. But in a fev
instances, a single cyst is found to accommodate two plerocercoids-i-the two bein
separated from each other by a connective tissue septum (figure 11).
Except for the slight increase in the number of circulating plasmacytes nl
apparent change is discernible in the peripheral blood of the infected fish: Simi
lady, the biochemical composition of the liver and the muscle also is apparentl
unaffected by the infection.

4. Discussion
As with other helminth infections in Diodon hystrix, Nybettma sp. plerocercoi
infection also showed greater intensity during colder months. Since the life cycl
and the ecology of the parasite are virtually unknown it is difficult to arrive ~
positive conclusions regarding the nature of incidence and intensity of Nybelinia SI
plerocercoid infection of D. hystrix, However, one could notice the sort ()
resistance offered by the host to the parasite present in its body. but the exac
nature and extent of the physiological reactions are yet to be understood.
The primary response of a vertebrate host to an invading metazoan parasite j
a type of inflammatory reaction aimed at encapsulating the invading elemer
(Cheng 1964). The same holds good in Nybelinia sp. plerocercoid infection (
D. hystrix also, where the invading elements are invariably encapsulated in wel
formed connective tissue cysts. However, there seems to be some, as yet unknowi
mechanisms involved in the formation of these cysts on the outer wall (
oesophagus.
Nybelinia cysts have been observed at different levels in the -wall of the oes.
phagus-e-in and among the oesophageal papillae, in the lamina propria, in tl
submucosa and in the muscularis. The plerocercoids isolated from cysts locate
within the wall of the oesophagus were smaller in size (1'2 to 1·8 mm in lengt'
than those isolated from the typical nodular cysts on the outer wall of the oes.
phagus (1,5 to 2·2 mm in length). It seems that the plerocercoid continues i
grow inside the cyst formed by the host. During this growth the cyst also enlarg
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and simultaneously they are pushed through the oesophageal wall towards its
outer side so that the fully grown plerocercoids come to lie in well-formed connective tissue cysts lying in the visceral cavity of the host attached to the oesophageal
w~ll by short, thick stalks.
The specific site of Infection of the plerocercoids of Nybelinia sp. in D. hystrix
undoubtedly is the oesophagus. Once inside the host the plerocercoids could
take either of the following two courses :
(1) on entry they get attached to the inner wall of the oesophagus, (2) penetrate
the stomach/intestinal wall and get liberated into the visceral cavity of the fish'
and then move towards and invade the oesophagus to get encysted on its outer
wall.
The second course seam. to be rather unlikely since no larva has hitherto been
seen either free in the viscera or attached to the outer oesophageal wall. This,
together with the fact that free plerocercoids were observed in the lumen of the
oesophagus, force" one to the irresistible conclusion that the larvae take the first
course, mentioned above, inside the host and get attached to the inner wall of
oesophagus, later to be gradually encapsulated in connective tissue cysts formed
by the hOlt. Therefore, the occurrence of well-formed cysts of Nybelinia sp.
plerocercoids on the outer side of the wall of the oesophagus suggests that the
host, by a process, the details of which are still unknown, endeavours to push out
step by step, the infecting elements from the site of initial entry along with the
cysts formed around them, through the wall of oesophagus so that the fully formed
cysts come to lie in the visceral cavity of the fish attached to the outer wall of
the oesophagus by Short, thick stalks. If this is the mechanism actually involved
then it is effective not only in preventing the larvae from inflicting serious damage
to the host tissue but also in avoiding the possibility cf the lumen of the -oesophagus getting occluded by the cysts. Such a mechanism of 'pushing out' of
large numbers of cysts with the contained parasites through the wall of the oesophagus could cause serious damage to the oesophageal wall. Damage of this
kind ha'i, however, not been noted probably on account of a repair mechanism
simultaneously at work.
A'i for the pathology of Nybelinia sp, plerocercoid infection of D. hystrix, the
hi'itopathological change at the site of infection is a typical, localised, responsive,
fibroplastic, connective tissue reaction, aimed at encysting the parasite. It is known
that the effect of plerocercoids which get encysted by the host tissue before they
have the chance to invade the viscera of the infected fish is minimum when compared with that of unencysted plerocercoids (Bylund 1972). This probably accounts
for the a?p-l.fently imignificant damage caused by Nybelinia sp. infection of
D. hystrix.
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