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There have been numerous reports of body anom-
alies in fishes caused by various factors, including
hereditary factors, unsuitable environmental condi-
tions for embryo and larval development, pollutants,
nutritional deficiencies, physical shocks, and infec-
tious agents (Ferguson, 1989; Roberts and Bullock,
1989; Sindermann, 1990; Schiperclaus, 1992). In
wild fishes, the visible anomalies are usually en-
countered through fishery activities, angling, and
scientific studies, and they are also used as indicators
of water pollution, because of their high incidence in
polluted areas (Bengtsson, 1979). For this latter
reasons, many surveys have focused on anomalies
related to water pollutions (Slooff, 1982; Méller,
1983; Matsusato, 1986; Kimura, 1988; Loganathan
et al., 1989). However, few scientific studies have
dealt with body anomalies as a natural phenomenon
in a biological context, particularly in Japan (Tsuda
and Nakata, 1940; Komada and Moyer, 1983; Ma-
tsusato, 1986).

The grossly anomalous snappers reported in this
study were found during a basic biological and
faunal study on snappers in the coast of suthern
Miyazaki, Japan (Iwatsuki et al., 1992). This report
describes their rate of occurrence, gross and histolog-
ical signs, and pathogeneses.

Materials and Methods

During January to December 1990, 169 specimens
of Lutjanus stellatus and 408 specimens of L. russelli
were primarily caught by set-nets and unloaded in
Meitsu fish market of the Nango Fisheries Coopera-
tive Association of Miyazaki under our confirm-
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ation. Three body anomalous specimens, one L. stell-
atus (body weight [BW] 1,442 g, body length [BL]
280mm) and two L. russelli (specimen No. 1: BW
423 g, BL 220 mm; specimen No. 2: BW 74 g, BL
136 mm), were collected from the end of September
to the beginning of October, the most active fishing
season for snappers in the Miyazaki coast area. They
were first studied by soft X-ray photograph, and
fixed in 1096 formalin. Their brains and spinal col-
umns were dehydrated, embedded in paraffin, serially
sectioned, and stained by hematoxylin-eosin or PAS-
alcian blue using standard procedures. In addition,
the brains of 20 normal L. stellatus (BL 147-382
mm) and 45 normal L. russelli (BL 142-440 mm)
were also subjected to the histological examination
for the etiological comparison.

Results

Anomalous Lutjanus stellatus showed serious body
heightening and tail shortening (Fig. 1), whereas
slightly shortened tails were noticed in both the
specimens of L. russelli (Figs. 2 and 3). In soft
X-ray survey, all the fish had kypho-lordotic spinal
columns (Figs. 4, 5 and 6). The degrees of their
spinal curvatures corresponded to the body anoma-
lies. Their kypholordosis consisted of double major
curves; the former kyphotic curves beginning from
2nd-3rd and lasting 11th vertebrae, and the later
lordotic curves extending from 15th—17th to 20th—
22nd vertebrae. The curved columns had wedge-
shaped centra to some extents. However, there was
no fusion, fracture, dislocation, or twisting of the
vertebrae. In histological observation of the curved
spinal columns, the wedging of the centra com-
pressed the ligaments interposed between the centra,
causing the ligaments to protrude into the notochord
side (Fig. 7). The protruded ligaments were covered
with a small amount of mucus. However, there were
no pathological changes in the ossific tissues and
their adjacent tissues. The same histological appear-
ances were seen between L. stellatus and L. ruselli.

In each of the anomalous specimens, myxosporean
cysts were invariably distributed around the 4th ven-
tricles of the brain (Figs. 8 and 9), although they
were also evident throughout the brain. In contrast,
none of the normal fish possessd brain cysts. Mild
fibroplastic reaction occurred to surround the cysts.
The myxosporean was oval shaped, and had two
valves and two polar capsules (Fig. 10).
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Figs. 1, 2 and 3. Anomalous Lutjanus stellatus and L. russelli (specimen No. 1 and 2) showing body
heightening and tail shortening. The anomaly is serious in L. stellatus, whereas No.l and No. 2 of L.

russelli exhibit the slight anomalies.

Figs. 4, 5 and 6. Soft X-ray photos showing spinal curvature of Lutjanus stellatus and L. russelli (specimen
No. 1 and 2). Two major kyphotic and lordotic curves consist their spinal curvature. Arrows show

wedge-shaped centra.

Discussion

Soft X-ray survey revealed that the spinal curva-
ture brings about the body anomalies of the snap-
pers. In farmed and wild fishes, it has been known
that myxosporean infection in the brain causes
the spinal curvature (Egusa, 1985; Langdon, 1987
Sakaguchi et al., 1987; Rothwell and Langdon, 1990;
Maeno et al., 1990; Lom et al., 1991). According to
Sakaguchi et al. (1987), the myxosporean cysts
formed around the 4th ventricle compress the sur-
rounding nervous tissues, leading the spinal curva-
ture neurogeously. Because the myxosporean cysts
were invariably distributed around the 4th ventricles
in all the anomalous snappers, they are suspected as
the primary cause in the spinal curvature. In the

Japanese inshore areas, it has been known that
Mpyxobolus buri and M. spinacurvatura belonging to
myxosporea cause the spinal curvature in various
marine fishes (Maeno and Sorimachi, 1992).

In the Meitsu fish market, 577 snappers were
landed through 1990. The three anomalous speci-
mens constituted around 0.5% of the total catch
landed. In Australia, it has been reported that the
finding rate of body anomalies due to the myxospo-
rean infection in wild redfin perch, Perca fluviatilis,
sampled by linefishing reached on incidence of over
4% (Langdon, 1987). On the other hand, the inci-
dence of body anomalies among snappers is higher
than a survey in the other area of Japan, which has
reported 0.06% as the average rate in about 50
species (Matsusato, 1986). The myxosproean para-
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Fig. 7. A histology of wedge-shaped vertebrae and the interposed ligament in the spinal curvature of Lutjanus
stellatus. Mucus (*) covers the ligament protruding into notochord side, although there is no change in the
ossific tissue. (C—centrum, L—ligament, N—notochord). PAS-alcian blue stain. X75.

Fig. 8. A myxosporean cyst seen around 4th ventricle (—) in the brain of Lutjanus russelli (specimen No. 1).

H-E stain. X75.

Fig. 9. A myxosporean cyst located in the 4th ventricle (—) in the brain of Lutjanus stellatus. H-E stain.

X 750.

Fig. 10. The cyst seen in 4th ventricle contains many myxosporeans with oval-shapes, two valves and two

capsules. X 1,750.

sitism may influence the incidence of the anomalies
of snappers in the coast off Miyazaki.
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