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Histopathology of Eighth Cranial Nerve of Mass Stranded
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ABSTRACT: We examined four dolphins
(Grampus griseus) of 582 mass-stranded. Al-

most no contents were found in the alimentary

canal. Nasitrema gondo and Crassicauda gram-
picola were found in the tympanic cavity. Se-
vere degeneration of the eighth cranial nerve
was observed microscopically in all animals and

an egg of Nasitrema was found in a tissue crev-

ice of the nerve. We propose that the nerves

were damaged directly by Nasitrema.
Key words: Dolphin, Grampus griseus, mass

stranding, Nasitrema gondo, Crassicauda
grampicola, eighth cranial neuropathy.

Monimitsu et a!. (1986, 1987) proposed

that panasitogenic eighth cranial neunop-

athy was a cause of live strandings of dol-

phins, based on three instances of mass

stranding. However, the mechanisms of

nerve damage by parasites were not clean.

On 2 November 1990, a herd of ap-

proximately 3,000 Risso’s dolphin (Grain-

pus gniseus) was observed offshore, 582 of

them stranded at the Miinaku beach of

Fukuejima, the Goto Islands, Nagasaki, Ja-

pan (32#{176}44’N,128#{176}41’E).

The members of the Miinaku Fisher-

men’s Union froze four dolphins at -25

C. Six days later, two male and two female

dolphins were necropsied. Each alimen-

tary canal, from the stomach to the rec-

tum, was split and the contents were ex-

amined macroscopically. There were no

apparent fresh wounds on the dolphin

heads and no hemorrhagic cenebnospinal

fluid following their decapitation. The

tympanopeniotic bones (cetoliths) were ex-

tracted and stored in 10% fonmalin solu-

tion. Parasites were sought in the tympanic

cavity, the eustachian tube, and the pter-

ygoid sinus; all parasites found were stored

in 10% formalin. The eighth crania! nerve

and the seventh cranial nerve were re-

moved together from the introitus of the

internal auditory canal and sectioned for

histological studies at 8 �t thickness, stained

with hematoxylin and eosin, Bodian’s and

K!ueber-Barnera’s stains (Luna, 1968).

In all animals the stomachs were com-

pletely empty except for a small amount

of sand. No remnants such as fish bones or

squid beaks were found. The small and

large intestines also were comp!ete!y emp-

ty; however, the rectum of animal 4 con-

tamed a small amount of mucoid feces.

Although the body weight and the thick-

ness of blubber were not measured, the

fishermen testified that the animals were

clearly thinner than those caught by chance

in stationary nets.

Two species of parasites were found in

the tympanic cavity and the pterygoid air

sinus: Nasitrema gondo and Crassicauda

gram picola. The numbers of Nasitrema

collected from animals 1 through 4 were

180, 10, 1, and 28 respectively; the num-

bers of Crassicauda in animals 1 through

4 were 2,21, 8, and 21, respectively. How-

ever, since not all parasites could be col-

lected, these are minimum counts. All of

the nematodes collected lacked a head.

There were many coupled nematodes.

The eighth cranial nerve of all animals

had severely degenerated, although the

seventh cranial nerve remained roughly

unchanged (Fig. 1). Based on the presence

of many leucocytes between the degen-

erated nerve fibers, the degeneration ob-

served in the eighth nerve was premortem.

Degree of degeneration of the eighth cra-

nial nerve varied by animal. The most in-

teresting and decisive finding was an egg

of Nasitrerna in a tissue crevice of the nerve

of animal 2 (Fig. ib). This tissue crevice

may have been a tunnel made by a Na-

sitrema which crept into the nerve. The
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FIGURE 1. The seventh and eighth cranial nerves of animal 1 through animal 4 respectively. Note egg

of Nasitrema in a tissue crevice of animal 2 (arrow). E, Eighth cranial nerve; F, Seventh cranial nerve. H&E

stain. Scale bar is 10 zm.

axon of the eighth nerve stained by Bodi-

an’s stain and the sheath of the nerve

stained by Klueven-Banrera’a stain also had

severe degeneration; however, the axon and

sheath of the seventh cranial nerve ap-

peared normal.

Nasitrema gondo is a common and rel-

atively harmless parasite infecting the

pterygoid air sinus of Odontoceti (Walker

and Cowan, 1981). However, the parasite

can be dangerous and fatal if it infects the

tympanic cavity because the eighth cranial

nerve has no protective bony covering

(Reysenbach de Haan, 1957) and is easily

damaged. Dolphins lacking their auditory

function cannot catch food. Infestation of

Nasitrerna gondo in the ear and the eighth

crania! neuropathy resulting in mass

stranding was reported earlier by Monimi-

tsu et a!. (1986, 1987). In these earlier re-

ports it was not clean how Nasitrema gon-

do damaged the nerve. Based on the egg

found in a tissue crevice of the nerve, we

speculate that Nasitrema gondo migrated

into the nerve and damaged it directly.

Raga et a!. (1982) reported that Gras-

sicauda gram picola caused erosion of the

pterygoid bone in Gram pus griseus and

postulated that pterygoid parasitism can

be an important factor in natural mortality

because of the proximity of the ear and

brain. The infestation of Crassicauda

gram picola in the tympanic cavity of mass

stranded dolphin was first recorded by us.

It is not clean why the seventh crania!

nerve consistently suffered less than the
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eighth cranial nerve. Perhaps the suscep-

tibility of these nerves to injury by para-

sites varies; the eighth cranial nerve is

affenent and the seventh cranial nerve is

efferent.

We thank the members of the Miiraku

Fishermen’s Union who collected dol-

phins, and Drs. Ishii and Kageyama of the

Department of Parasitology, National In-

stitute of Health, Tokyo, for identification

of the parasites.
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