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Results
The fibroblasts in conjunctival stroma were filled
with abundant vesicles having a fibrillogranular
content (Fig 1). Schwann cells also had many
membrane-bound vesicles (Fig 2). Dense
granular materials were also seen in some
vesicles. The conjunctival epithelium had many
large membrane-bound vesicles with abundant
fibrillogranular content but little lamellar
structure (Fig 3). Some fibrillogranular content,
dense granular inclusions, and vesicles were seen
in the cytoplasm of the conjunctival fibroblast
(Fig 4). The stromal fibroblasts appeared filled
with vesicles (Fig 5). A few vesicles were filled
with dense granular inclusions having lamellar
structures. Fibrillogranular structures contain-
ing a small number of oil droplets were occasion-
ally seen. Laminated lamellar structures
combined with fibrillogranular structures were
also seen in the fibroblasts (Fig 6). The lymphatic
capillary endothelial cells contained few
membrane-bound vesicles. Membrane-bound
vesicles in endothelial cells appeared less pre-
dominant compared with those seen in the
fibroblasts and conjunctival epithelia. Similar
findings occurred in both patients.
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Figure 3 The conjunctival epithelium (case 2). Many large
membrane-bound vesicles with an abundantfibrillogranular
content were evident. The portion marked by an arrowhead is
magnified and shown in the inset. Note the lamellar structure
(arrow).

Figure 4 The conjunctivalfibroblast (case 2). With
fibrillogranular content (black stars), dense granular
inclusions (white asterisk), and vesicles (white stars)
co-existing in the cytoplasm.

Discussion
There have been a few reports of conjunctival
findings of patients with confirmed deficiencies
of both neuraminidase (sialidase) and ,B-
galactosidase activities."3 Patients with the
adult form have cytoplasmic vacuoles in the
fibroblasts, epithelial cells, endothelial and
goblet cells,"' and lamellar structures in the
Schwann cells.2 13 In a case of the late infantile
form, Goldberg et all2 reported that no abnor-
malities in the conjunctival cells were found
although a conjunctival biopsy specimen from a
subject who was deficient in ,3-galactosidase had
values 55% of those of controls.
Our results showed several types of inclusions,

including membrane-bound vesicles having
a fibrillogranular content, dense granular
inclusions, lamellar structure, and oil droplets.
Membrane-bound vesicles were frequently
observed, however, the other forms were rare.
Lamellar structures were occasionally seen
within the membrane-bound vesicles. Intracyto-
plasmic inclusions in the conjunctiva were quite
different from those observed in the retina,
which had an almost concentric or wavy form,
with parallel lamellar inclusions and membrane-

Figure 5 The stromalfibroblast (case 2). Afew vesicles were
filled with dense granular inclusions having lamellar
structures. Fibrillogranular structures with a small number of
oil droplets were occasionally seen. Higher magnification of
section indicated by arrowhead is given in the inset.

Figure 6 The stromalfibroblast (case 2). The laminated
lamellar structure was evident (arrowhead). Asterisks indicate
the vesicles with dense granular content. Arrows indicate the
basement membrane ofthe basal epithelium ofthe conjunctiva.
Higher magnification ofsection indicated by arrowhead is
shown in inset.
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bound, partially crossing, and parallel lamellar
inclusions. 16 The membrane-bound vacuole with
fibrillogranular content observed in our cases
resembled the intraneuronal inclusion seen in
the central nervous system (cerebral cortex,
brain stem, basal nucleus ofMeynert, etc).'7 The
cytoplasmic vacuole and lamellar inclusion
seemed to correspond to mucopolysaccharides
and lipids, respectively.'7
Dense granular inclusions have not been

reported in this disease before. These storage
materials have not been precisely determined in
conjunctiva. Further investigation is needed to
determine the metabolic mechanisms in the
conjunctiva.
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