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MOLLUSCUM CONTAGIOSUM IN THREE HORSES

LUCIA LANGE", SALLY MARETT"*, CHARLOTTE MAREE""* and TRUUSKE GERDES”

ABSTRACT

Suspected molluscum contagiosum was diagnosed in 3 horses in the
Chingola district of Zambia. The horses were found to be suffering
from a slow progressive skin disease with lesions on the chest,
shoulders, inner and lateral aspects of the fore- and hindlimbs, the face,
fetlocks, pasterns and on the lateral surfaces of the body, The lesions
varied from 4 to 20mm in diameter, were hairless but covered by soft
keratin projections which, when removed, left a raw elevated base tight-

ly adherent to the epidermis. These lesions bled profusely when the

animals were groomed. Older lesions were well circumscribed, raised
above the surface, devoid of hair and after removal of grey-white keratin
flakes, had a depigmented waxy appearance. Microscopically cyto-
plasmic inclusions containing many pox virions were found. Attempts
at culturing the virus were unsuccessful.
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INTRODUCTION
Pox virus infections in horses are infre-
quently reported in the literature. A tran-
sient, highly infectious papular eruption
over almost the entire body surface was
recorded by McIntyre3. The cause of this
condition was not determined, but it was
thought to be due to an unclassified pox
virust 16 11, Horsepox as such is a benign,
contagious disease of horses that may
manifest either as the ““buccal form” or as
the ‘““greasy heel form™3? 13, Buccal
horsepox is characterised by the develop-
ment of pocks which ulcerate, within the
oral cavity, on the inner surfaces of the
lips, on the gums, the tongue and anterior
nares. Eruptions may also be present on
the face. The greasy heel form of
horsepox, also known as ‘‘Jenner’s
horsepox’” has eruptions on the flexor
surfaces of the fetlocks and other joints in
the lower part of the limb313.

A more generalised disease affecting the
face, oral cavity, flexor surfaces of the
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cannon bone and coronary band was re-
cently reported in a donkey’. Another
manifestation of pox virus infection in
horses is Uasin Gishu skin disease des-
cribed in Kenya?5¢7. This disease is very
similar to the recorded cases of
molluscum contagiosum?2 9 12

In this report a skin disease of horses in
the Chingola district of Zambia is
described.

MATERIALS AND METHODS

The histories of a 17-year-old Thorough-
bred mare, a 9-year-old Miniature pony
stallion and a 16-year-old Thoroughbred
cross gelding were recorded as far back as
possible. The mare and gelding were hos-
pitalised and the behaviour of the lesions
was observed for at least 4 months. The
development of the lesions in the stallion
was monitored by regular visits to the
animal for at least one year. The ap-
pearance and progress of the lesions were
carefully recorded.

Biopsies from recent and older lesions
were fixed in 10% formalin for micro-
scopic examination and crusts from
similar lesions were collected for virus
isolation. Tissues were routinely pro-
cessed and sections were stained with hae-
matoxylin and eosin (HE) for light micro-
scopic examination. Selected blocks of

formalin-fixed skin were post-fixed in 4%
glutaraldehyde and routinely processed
for electron microscopy.

Ultra-thin sections were stained in 1%
uranyl acetate and 0,2% lead citrate and
examined with the transmission electron
microscope.

The scab material submitted for virus
isolation was homogenised in phosphate-
buffered saline (PBS) containing 200
units ml-! penicillin and 200 pg m]-!
streptomycin. After centrifugation at 500
x 9 for 20 min, confluent monolayer
cultures of bovine kidney cells (CFK and
MDBK) were inoculated with 0,5 ml of
supernatant fluid. After 60 min the
culture flasks were washed and maintain-
ed with serum-free Eagles medium con-
taining 100 units penicillin and 100 pg
ml-! stréptomycin. Virus isolation was
also attempted in experimental animalss.
Briefly, embryonated eggs were in-
oculated by the CAM route with super-
natant fluid and candled daily. The
CAMs were examined on Day 6 post in-
oculation for lesions. Baby mice, aged 7
d, were inoculated intraperitoneally with
material from the first and second CAM
passages. Membranes were homogenised
in PBS and prepared as outlined above
and also used for attempted virus isola-
tion on monolayers of bovine, monkey
and rabbit kidney cells (CFK, MK2 and
RK13).

RESULTS

In the 17-year-old Thoroughbred mare,
the initial lesions were first seen 6,5 years
previously. The 9-year-old Miniature
pony stallion had had lesions for more
than one year and the 16-year-old Tho-
roughbred cross gelding had lesions of at
least 6 months duration.

These horses were the only ones in
their stables to be affected and when 2
horses were moved to hospital stables for
observation and tests, the in-contact
horses did not develop lesions even after 4
months of sharing the same stables and
grooming utensils. The lesions started on
specific areas of the body (this differed
from horse to horse) and spread slowly to
involve other parts of the body surface.
They healed very slowly and then recur-
red to affect the same areas as were
previously affected.

In all 3 horses lesions were seen on the
chest, shoulders and limbs. The inner
and lateral aspects of both the fore- and
hindlimbs were also affected. Two horses
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had lesions down to the pasterns and one
had lesions involving the fetlocks. The
mare initially had lesions on the muzzle
and face, which spread to involve the en-
tire body surface excluding the neck. The
gelding had no lesions on the head and
neck although the rest of the body was in-
volved. In the stallion no lesions were
found on the head, neck and body, but a
few were seen on the caudal scrotal skin.
No lesions were present, at any time dur-
ing the course of the disease, on the mu-
cous membranes of the conjunctiva,
10strils, mouth, vulva or sheath.

The very early lesions looked like insect
dites on which the hair was raised over a
slightly elevated firm plaque in the skin.
This stage was seldom noticed.

The more acute lesions were alopecic
ind they consisted of soft keratinised
~hite spicules up to 3 mm in height (Fig.
l). When the hyperkeratinised projec-
ions were scratched off, a slightly raw
»ase which was raised above the surface
>f the skin and very tightly adherent to
the epidermis, was left. These lesions
dled profusely when the animals were
rroomed. Some of the lesions coalesced to
orm cauliflower-like growths of up to 30
nm in diameter. Lesions of several months
luration were of the same size as those
nentioned above. They were irregularly
ipherical, well-circumscribed and raised
ibove the surface, some were elevated up
0 2 mm above the surrounding normal
kin. Some of these lesions were covered

“ig. 2: A section of the skin illus-
trating abrupt transition
from unaffected epidermis to
prominent epidermal hyper-
plasia. HE X 100

by hair that stood on end, while others
had partial hair loss with the remaining
hairs epilating easily. The larger lesions
were completely devoid of hair. All of
these lesions were covered by grey-white,
soft keratin scales which could easily be
removed by scratching or grooming. This
left a depigmented, slightly-elevated area
covered by powdery scales. The hair
would eventually grow again to cover the
lesion completely. The lesions on the
pasterns were characterised by groups of
hard growths that formed finger-like pro-
jections 5 mm wide and up to 20 mm
long. They were tightly adherent to the
skin and difficult to remove. When pulled
off a raw, white, hard raised area was left.

The most striking histological feature
was the abrupt transition from unaffected
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Fig. 1: Inner caudal thigh of a Minia-
ture pony illustrating early
lesions consisting of outward
projecting spicules of keratin.
Note the few small lesions on
the scrotum

epidermis to prominent hyperplasia of
the epidermis (Fig. 2). The hyperplasia
was characterised by solid masses of
stratum spinosum cells that encroached
downward into the dermal connective
tissue without the formation of rete pegs.
The prickle cells in these hyperplastic
areas were swollen, due to the presence of
cytoplasmic inclusions which varied in
appearance. Some were eosinophilic and
clearly distinguishable from the
vacuolated cytoplasm, while others had a
more homogeneous faintly basophilic ap-
pearance with a few eosinophilic granules
scattered on the periphery of the inclu-
sion (Fig. 3). These 2 types of inclusions
were seen in the deeper layers of the
stratum spinosum. Inclusions consisting
of coarse basophilic granules were present
closer to the surface of the epidermis (Fig.
4). As the size of the inclusions increased,
areas within the inclusions were more
sparsely populated with the granular
structures leading to a vacuolated appea-
rance. The nuclei of affected cells were
eccentric, pycnotic or absent. As the cells
were pushed towards the surface, the in-
clusions attained a deeply-basophilic ap-
pearance and the cells became shrunken
and keratinised. Groups of these cells
were sloughed onto the surface as keratin
squames. In some biopsies, follicular and
surface hyperkeratosis was prominent,
while in others the stratum corneum was
very thin or absent. The dermal cell in-
filtration was limited to a few scattered
neutrophils in the subepidermal connec-
tive tissue and moderate numbers of lym-
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Fig. 3: Large cytoplasmic inclusions
(arrows) characterised by a
pale blue homogeneous sub-
stance with peripherally.
arranged fine eosinophilic
granules. HE X 1000

Fig. 4: Cytoplasmic inclusions con-
sisting of very coarse baso-
philic granules. HE X 1000

Fig. 5: Electron micrograph of a
stratum spinosum cell that
appears separated from sur-
rounding cells. The cyto-
plasm is filled with a finely-
granular substance and viral
particles arranged on the
periphery. X 5900
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: Fig. 6: Typical pox virus particles in

the cytoplasm of a stratum
spinosum cell. X 59000

phocytes in areas below the affected
gpidermal cells.

In the early lesions affected, stratum
gpinosum cells appeared to have
withdrawn their cytoplasmic processes
and to have separated from each other.
Fragmented tonofilaments were scattered
in the intercellular space. The cytoplasm
of the cells was replaced by viral particles
interspersed with a fine granular
substance (Fig. 5). Affected cells in older
lesions, and stratum spinosum cells
situated closer to the skin surface, were
rounded off and the cytoplasmic pro-
cesses and tonofilaments were indistinct.
The cytoplasm of these cells was filled
with many viral particles and very little
granular substance. The loose ribosomes
and mitochondria which would normally
have been present in the cell cytoplasm
were not seen in the cells infected with
viral particles. The viral particles had the
typical appearance of pox viruses. The in-
ner core consisted of a dumb-bell shaped
electron-dense structure which was sur-
rounded by 2 less electron-dense
laminated capsule. The mature viral par-
ticles measured 150x250 nm (Fig. 6).

Four successive blind passages at ap-
proximately 14 d intervals were car-
ried out on all the kidney cell monolayers,
and cultures were discarded when no
cytopathogenic effect was observed.

- Similarly, 5 CAM passages were carried

out and discontinued when no obvious
pock lesions were obtained. Some pock-
like lesions were initially seen burt could
not be maintained by further egg
passages. Furthermore, the baby mice did

- not develop any pock lesions and no
- deaths occurred.

DISCUSSION

The overall appearance of the lesions in
these 3 horses suggests that we were deal-
ing with the condition known as
“molluscum contagiosum’’2 9 19 12, Com-
parable macroscopic characteristics are
poorly-contagious cutaneous eruptions of
a number of months to years duration and
discrete circumscribed elevated lesions
with a waxy appearance? ¢ 10 12 13,
Microscopic features are well demarcated
foci of epidermal hyperplasia where aft
fected prickle cells are prominently
Swollen and contain large intracytoplas-
mic inclusions, also known as “mollus-
Cum bodies’’2 '0. As the cells mature and
move towards the surface, the inclusions
8row in size and density and become
Mmore basophilic. The stratum corneum
Contains keratinocytes with deep purple
molluscum bodies that exfoliate in

groups? 10 13, With the electron micro-
scope, many pox virions were seen within
affected cells, the viral particles were
similar to those previously described
for molluscum contagiosum? 912, The size
of the virions was similar to that reported
by Cooley et al.2, but smaller than that
found by Moens & Kombe? and Rahaley
& Meuller2,

The skin condition under discussion is
indistinguishable from Uasin Gishu skin
disease of horses described in Kenya¢?. In
Uasin Gishu skin disease, single animals
were affected, the lesions were present for
12 to 30 months in some horses and le-
sions in various stages of development
were present on the same animal at one
time. The distribution of the lesions and
the macroscopic and microscopic appea-
rance were identical to those in our cases’
7. Kaminjolo and his co-workers suc-
ceeded in culturing the pox virus respon-
sible for Uasin Gishu skin diseaset ¢, but
we were unable to grow the virus from
available material.

Failure to isolate any virus from the scab
material might have been due to insuffi-
cient viable virus particles being present
in the field samples, the presence of a
virus other than the vaccinia-related
horsepox of Kaminjolo et al¢, and the pox
virus particles demonstrated could have
been the morphologically-similar pox
virus of molluscum contagiosum?!2 which
has to date, not been isolated in tissue
culture.

REFERENCES

1. Cheville N F 1975 Cytopathology in viral
diseases (Monographs in Virology Vol 10) S.
Karger, Basel: 1-30

= 00382809 Tydskr.S.Afr.vet. Ver. (1991) 62(2):68-71

5.

7. Kaminjolo ] S, Wingvist G

s

Cooley A ], Reinhard M K, Gross T L, Fadok
V A, Levy M 1987 Molluscum contagiosum in
a horse with granulomatous enteritis. Journal of
Comparative Pathology 97: 29-34

Jayo M ], Jensen L A, Leipold H W, Cook J E
1986 Poxvirus infection in a donkey. Veterinary
Pathology 23: 635-637

Kaminjolo J S, Johnson L W, Frank H, Gicho ]
N 1974 Vaccinia-like pox virus identified in a
horse with a skin disease. Zentralblat fur
Veterinar Medizin B 21: 202-206

Kaminjolo J S, Johnson L W, Muhammed S I,
Berger J 1975 Uasin Gishu skin disease of hor-
ses in Kenya. Bulletin of Animal Health and
Production in Africa 23: 225-228

Kaminjolo J S, Nyaga P N, Gicho J N 1974
Isolation, cultivation and characterization’ of a
poxvirus from some horses in Kenya. Zentral-
blat fur Vererinar Medizin B 21: 592-601

1975 Histo-
pathology of skin lesions in Uasin Gishu skin
disease of horses. Journal of Comparative
Pathology 85: 391-395

Mclntyre R W 1949 Virus papular dermatitis of
the horse. American Journal of Veterinary
Research 10: 229-232

Moens Y, Kombe A H 1988 Molluscum conta-
giosum in a horse. Equine Veterinary Journal
20: 143-145

. Montgomery H 1967 Dermatopathology Vol 1.

Harper and Row, New York: 536

. Mullowney P C, Fadok V A 1984 Dermatologic

diseases of horses Part II. Bacterial and viral
skin diseases. The Compendium on Continuing
Education for the Practising Veterinarian 6:
S16-S26

.Rahaley R S, Meuller R E 1983 Molluscum

contagiosum in a horse. Veterinary Pathology
20: 247-250

. Yager J A, Scott D W 1985 The Skin and ap-

pendages. In: Jubb K V F, Kennedy P C,
Palmer N (ed.) Pathology of Domestic Animals
3rd edn Academic Press, New York: 461-471

71





