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Biologic Features

Mucopolysaccharidosis (MPS) VI (Maroteaux-
Lamy syndrome) has been reported in three families
of Siamese cats.1-4 Affected animals can be identified
within a week after birth by the Berry spot test5 for
excessive urinary glycosaminoglycans (GAG), which
has been shown to be dermatan sulfate by cellulose
acetate electrophoresis.2 Typical features of the syn-
drome are evident in animals by 6 weeks of age.
These features include a broad flattened face, small
ears, diffuse corneal clouding, large forepaws, and
pectus excavatum (Figure 1). Affected animals are
smaller than normal sex-matched relatives of the

same age. Polymorphonuclear leukocytes in periph-
eral blood smears contain coarse granules that stain
metachromatically with toluidine blue (Figure 2).
Radiographic features of the disease are progressive
epiphyseal dysplasia and bilateral hip subluxation,
with eventual degeneration of joints and fusion of
cervical vertebrae. Other features, seen in only a few
animals, have included cutaneous nodules present
over the face and head (which resolved within six
weeks) and hind-limb paresis with depressed pain
perception and increased extensor tone. Animals
with hind-limb paresis retained some voluntary con-
trol of hind-limb movement and were not inconti-
nent. Mentation is difficult to assess in animals;
however, there have been no indications in any of the
affected cats of deficits comparable to those defining
mental retardation in man.

Significant pathologic changes are present in many
systems.4 The liver and spleen are of normal size.

Ike

Figure 1-The facies of a Siamese cat with MPS VI. Note the

depressed bridge of the nose, flattened facies, small ears and cor-

neal clouding.
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Figure 2-Light micrograph of a polymorphonuclear leucocyte with numerous metachromatic inclusions. (Toluidine blue, x 960) Figure 3-

Electron micrograph of a hepatocyte that contains several small membrane-bound granular inclusions (arrows). (Lead citrate and uranyl ace-

tate, x 4560) Figure 4-Electron micrograph of a smooth muscle cell in the spleen. Notice the membrane-bound cytoplasmic inclusions,
some containing "zebra" bodies (arrow). (Lead citrate and uranyl acetate, x 10,080) Figure 5-Electron micrograph of a cartilage cell in a

rib. The cytoplasm is filled with membrane-bound inclusions (Lead citrate and uranyl acetate, x 4750)
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Figure 6-Pedigree of the several families of Siamese cats with
MPS VI.

However, membrane-bound cytoplasmic vacuoles
are present histologically in hepatocytes (Figure 3),
Kupffer cells, and splenic smooth muscle cells (Figure
4). Similar vacuoles are present in ocular fibroblasts
and ciliary epithelium, cartilage (Figure 5), dermal
and atrioventricular heart valve fibroblasts, polymor-
phonuclear leukocytes, and aortic smooth muscle
cells. Bone lesions consist of epiphyseal dysplasia
with sclerosis and abnormal islands of cartilage, as
well as fusion of cervical and lumbar vertebrae. Evi-
dence of lysosomal storage within the central nervous
system is limited to the perithelium of brain and cord
and connective tissue cells of the meninges and
choroid plexi. Spinal cord compression at T13-L2 was
present in those animals with posterior paresis.
Accumulation of 3'SO4 by cultured fibroblasts is

abnormal. The pattern is consistent with defective
degradation of glycosaminoglycans.2 Activity of the
lysosomal enzyme arylsulfase B in peripheral blood
granulocytes, cultured fibroblasts, and liver from
homozygous affected cats is about 60oo of that in nor-
mal cats, and obligate heterozygotes (parents of
affected cats) have arylsulfatase B activities of an in-
termediate level compared with those of normal and
affected cats.2 3'6

Pedigree information is consistent with autosomal
recessive inheritance in independently ascertained
families of cats with feline MPS VI, as well as in
those bred within the animal colony at the University
of Pennsylvania Veterinary School (Figure 6). Af-
fected cats of both sexes have been bred successfully.

Comparison With Human Mucopolysaccharidosis VI

The clinical syndrome of MPS VI in the cat
resembles quite closely the syndrome in man.
Affected individuals of both species have facial
dysmorphia, corneal clouding, epiphyseal dysplasia,

peripheral leukocyte inclusions, urinary excretion of
excessive amounts of dermatan sulfate, and less than
lOWo of normal arylsulfatase B activity.7-9 Children
with MPS VI are of normal intelligence; MPS VI cats
have no demonstrable behavioral abnormalities that
would indicate involvement of the central nervous
system. Lesions of MPS VI in the cat and man are
also similar, and in both species there is storage of
glycosaminoglycans within membrane-bound cyto-
plasmic inclusions. The distribution of the lesions in
the cat closely parallels that of the human mucopoly-
saccharidoses in general and MPS VI in particular.
This naturally occurring animal model should prove
to be useful in studies of the pathogenesis and ther-
apy of lysosomal storage disease.

Availability

When the number of cats with feline mucopoly-
saccharidosis VI within this colony exceeds the re-
search needs of the authors, animals will be made
available to others with an interest in using this
animal model of human disease.
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