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\s=b\Heat-killed sonicated suspensions of Malassezia ovalis and
Staphylococcus epidermidis were applied to the intact volar
surface of the forearm of ten patients with psoriasis and ten
control subjects. All ten of the patients with psoriasis reacted to
M ovalis, and four patients reacted to S epidermidis. Two of the
control subjects responded to M ovalis, and none responded to
S epidermidis. Lesions that both clinically and histologically
were consistent with those of psoriasis developed in the
patients with psoriasis.

(Arch Dermatol 1982;118:322-325)

The possible pathogenic role of Malassezia ovalis (Pity¬
rosporum ovale) in causing human skin disease has

been controversial since Rivolta1 and Sabouraud2 first
implicated it in psoriasis and seborrheic dermatitis,
respectively. Malassezia ovalis is capable of activating
human complement via the alternative complement path¬
way3 and applications of killed M ovalis to intact rabbit
skin have been shown to evoke a skin reaction that,
clinically and microscopically, resembles psoriasis.4 Appli¬
cations of heat-killed M ovalis and Staphylococcus epider¬
midis were made to the intact forearm skin of persons with
and without psoriasis to determine if a similar reaction
could be induced in humans.

MATERIALS AND METHODS
The M ovalis strain used was 14521-CBS 1878 from the Ameri¬

can Type Culture Collection.'8 It was maintained on the surface of
polysorbate 80 corn oil agar medium. After being grown at 37 °C
for four days, the organisms were harvested as previously
described.1 Cells were washed (three times) in sterile distilled
water, heat killed at 56 °C (maintained for four hours), and
adjusted to a 50% v/v suspension. This suspension was then
sonicated for 30 s. The test preparation was tested for bacterial
sterility by culture on sheep blood agar plates and thioglycolate

broth. The test suspension was put into 1-mL tuberculin syringes
that were marked to indicate 0.1-mL increments to facilitate
delivery of the test material onto sterile, pressed cotton pads.
Staphylococcus epidermidis was recovered from the forearm

skin of a healthy volunteer by culture on sheep blood agar. White,
nonhemolytic colonies of Gram-positive cocci in clumps were
confirmed as S epidermidis by growth on selective staphylococcal
media and by a negative coagulase test result. Staphylococcus
epidermidis was cultured at 37 °C for 48 hours on Sabouraud's
agar (peptone dextrose agar), instead of using sheep blood agar, to
avoid any carry-over of sheep blood antigens to the harvested
cells. Organisms were harvested and washed (three times) in
sterile distilled water, heat killed at 56 °C for eight hours, and
adjusted to a 50% v/v suspension. This suspension was then
sonicated, checked for bacterial sterility as has been described for
M ovalis, and put into tuberculin syringes.
To eliminate the ppssibility that subjects might react to anti-

genic materials in the Sabouraud-polysorbate 80 corn oil medium,
which contained 1% peptone, 1.5% agar, 1% dextrose, 0.25%
polysorbate 80, and 2.5% corn oil, a medium control was prepared.
All five of the substances on which M ovalis was grown and the
three substances on which S epidermidis was grown were thus
present in the medium control. Sterile, distilled water was washed
across the surface of Sabouraud-polysorbate 80 corn oil media
plates. This distilled water-media suspension was checked for
bacterial sterility, as described, forM ovalis and placed in sterile
tuberculin syringes.
To ensure optimal exposure of the skin surfaces to the test

antigens, a chamber was used."0 The chamber was made of Teflon
and had an internal diameter of 12 mm and an external diameter
of 17 mm. The rim of the chamber was 5 mm thick and the central
portion of the chamber was 3 mm thick. The edge of the chamber
was buffed until smooth to avoid damage to the skin at the test
sites. Sterile, pressed cotton pads were cut into circles of 12 mm to
fit inside the chamber. The chamber was fixed to the skin using a
nonwoven, low-sensitizing, surgical tape.
Ten patients with psoriasis were selected from the patient

population of the Memphis Veterans Administration Medical
Center and the private practice of one of us (E.W.R.). None of the
subjects chosen was in an active phase of disease. The six male and
four female subjects ranged in age from 22 to 62 years old and had
been diagnosed as having had psoriasis for periods varying from
four months to 40 years. All of the subjects were white, and five
had a family history of psoriasis. None of the subjects was

receiving oral steroid or methotrexate therapy. Five of the
patients were using topical steroid preparations, and two were
receiving ultraviolet-radiation treatments.
Five male and three female persons who ranged in age from 24
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to 39 years old volunteered to serve as control subjects. Although
one of the female participants reported that her maternal grand¬
father had psoriasis, none of the other seven persons had a family
history of psoriasis. All of these persons were in excellent health.
One female participant had a history of seborrheic dermatitis of
the scalp but was not having an exacerbation of her disease at the
time she participated.
One patient who was being treated at the Memphis VA Medical

Center for a leg ulcer and a second patient who was being treated
for a Gram-negative toe web infection agreed to serve as control
subjects. The former patient was white and the latter black. Both
of the patients were in excellent health except for the condition for
which they were being treated, and neither had a family history of
psoriasis. The patient with the leg ulcer had mild seborrheic
dermatitis of the scalp at the time he was tested.
Written permission to conduct this study was obtained from the

Human Studies Committee of the University of Tennessee, Mem¬
phis, and from the Memphis VA Medical Center. Informed consent
was obtained from each participant.
Test chambers labeled A, B, and C were placed on the volar

surface of the forearm of all persons. The chambers were placed
on the left forearm of right-handed persons and on the right
forearm of left-handed persons. All three chambers were placed
on the same forearm. In all cases, the test sites were free of
psoriatic lesions. Each person (both patients and control subjects)
was given three syringes labeled A, B, and C that contained the
two sonicates and the medium control. Each participant was
shown how to dispense 0.1 mL of the test suspension by moving
the plunger of the syringe to the next mark on the barrel. Each
day the patients and the control subjects removed chamber A
from the forearm and disposed of the pressed cotton pad inside the
chamber. After cleaning the chamber with a sterile alcohol pad
and allowing it to air dry, a new sterile, pressed cotton pad was

placed in the chamber. After vigorously rotating syringe A to
resuspend any settled organisms, each participant dispensed 0.1

mL of fluid from syringe A onto the pressed cotton pad in chamber
A and placed the chamber on the forearm exactly at the test site
from which it had been removed. The identical procedure was
repeated using syringe B and chamber B and then with syringe C
and chamber C. The contents of the labeled syringes, and thus of
the chambers, were randomly assigned so that the antigens were
not tested in the same order on every subject. The participants
were unaware of which syringe contained a given antigen.
The subjects were told to leave the chambers on their forearms

24 hours a day except when they were changing the chambers. The
syringes containing the test antigens were to be kept refrigerated
except when in use. To facilitate bathing and minimize possible
contamination of the chamber contents, participants were told to
leave the chambers on their arms during their daily shower or
bath and to change the contents of the chambers immediately
after bathing. Their daily activities, diets, and use of medication
were not altered except that the skin of the volar surface of the
forearm being tested was not treated or otherwise disturbed.
To facilitate determination of the response to the antigens, the

test sites were examined every other day. The sites were read by
two of us (C.W.L. and E.W.R.) for the presence or absence of
erythema, scaling, or papules. No attempt was made to score the
degree to which these changes were present. The chambers were
removed only long enough to permit visual inspection and were
immediately reapproximated to the test sites at the impression
site left on the skin by the chamber. On the morning of the tenth
day, the chambers were removed four hours before the skin test
results were evaluated. This allowed resolution of the transient
edema and hyperhydration of the stratum corneum that otherwise
would have interfered with evaluation of the reaction. At the
termination of each study, the material in the syringes was
collected from the participant and recultured to reconfirm steril¬
ity.
Subjects who demonstrated positive reactions were requested to

permit us to photograph and obtain biopsy specimens from the

Fig 1.—Erythema, scaling, and papules that developed in response
to cutaneous application of Malassezia ovalis.

Fig 2.—Psoriatic response to cutaneous application of Malassezia
ovalis.

Results of Applying Sonicated Suspensions to Intact Skin of Patients and Control Subjects

Manifestation
Erythema
Scaling
Papules

No. of Patients (n = 10)

Malassezia
ovalis

10

Staphylo¬
coccus

epidermidis

No. of Control Subjects (n = 10)

Medium
Control M ovalis S epidermidis

Medium
Control
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test sites. Informed consent was obtained. Material from micro¬
scopic examination was obtained using a 3-mm sterile disposable
biopsy punch after the sites were anesthetized by lidocaine
hydrochloride infiltration. Tissue on which a biopsy had been done
was fixed in 3.7% formaldehyde solution, processed in paraffin,
and stained with hematoxylin-eosin.

RESULTS

The results of this study are summarized in the Table.
Erythema and scaling developed in all ten of the patients
with psoriasis at the sites where Movalis suspensions were
tested. The earliest responses were noted after five days,
when erythema occurred in three of the patients with
psoriasis at the test sites. A positive response developed in
a fourth patient with psoriasis. The fifth person responded
by day 9. When the test sites were checked on the tenth day
after the chambers had remained off the sites for four
hours, it was evident that the remaining five patients also
had erythema and scaling of the test sites (Fig 1 and 2). Of
four patients with psoriasis in whom frank papules devel¬
oped by the tenth day, erythema and scaling had developed
in three before the tenth day, and three patients responded
to S epidermidis applications.
It is possible that some or all of the subjects who were

noted to react with erythema, scaling, or papules on the
tenth day had reacted before the tenth day. It was only on
the tenth day that the chambers were left off the skin long
enough to permit resolution of local edema. Until the
edema had been allowed to subside it was not possible to
interpret the patch tests accurately.
Of the four persons who responded to applications of

S epidermidis, only one responded before the tenth day.
That person had responded to M ovalis on day 5 and had
erythema and scaling at the S epidermidis test site on day
7. In all cases, those persons in whom a response to
S epidermidis developed unequivocally had a much more

intense response to M ovalis applications. Three of the four
persons who responded to S epidermidis had papules at the
site of application on the tenth day.
Two of the ten control subjects showed erythema and

scaling at the sites of the applications of M ovalis on the
tenth day and none responded to S epidermidis. These two
persons had histories of seborrheic dermatitis of their
scalps. On one other control subject, a diffuse, tender,
erythematous rash on his forearm, involving all three test
sites and the area under the tape, had developed. This was
noted on the tenth day and was clinically thought to
represent bacterial growth caused by occlusion. Staphylo¬
coccus aureus grew from cultures of the lesion.
Except for the single patient who had S aureus over¬

growth, none of the other nine control subjects and none of
the ten patients with psoriasis had erythema, scaling, or
papules at the medium control sites. After the tests,
unused portions of M ovalis, S epidermidis, and medium
control suspensions were recultured to determine sterility.
No bacteria grew from any of the three suspensions used
on any of the subjects in this study.
On day 10, biopsies were done on the lesions of five of the

ten patients who responded to applications of M ovalis,
including three persons in whom papules developed at the
sites. Histologically, these lesions showed mounds of para¬
keratosis containing discrete collections of neutrophils,
thinning of the suprapapillary plate, acanthosis, pallor of
the keratinocytes of the upper epidermis, and a perivascu¬
lar dermal infiltrate composed of lymphocytes and neutro¬
phils (Fig 3). Of the four patients who responded to
S epidermidis, biopsies were done on day 10 on the lesions
of the three persons in whom papules developed. The
histologie changes noted at the S epidermidis sites were
identical to those noted in the papular sites on which
biopsies were done in persons who responded to M ovalis
(Fig 4). Of three control sites on which biopsies were done

Fig 3.—Acanthosis, pallor of keratinocytes of upper epidermis, and
mounds of parakeratosis containing discrete collections of neutro¬
phils on biopsy specimen from site to which Malassezia ovalis was
applied (hematoxylin-eosin, X125).

Fig 4.
—

Biopsy specimen from skin site to which Staphylococcus
epidermidis had been applied. Acanthosis and parakeratotic scale
containing neutrophils are evident (hematoxylin-eosin, X250).
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on the lesions of three patients with psoriasis, none
demonstrated the aforementioned histologie changes. Skin
biopsy specimens of the control subjects with seborrheic
dermatitis in whom erythema and scaling developed in
response to M ovalis applications showed acanthosis,
spongiosis, and a perivascular dermal infiltrate composed
of lymphocytes and neutrophils.

COMMENT
The development of lesions in persons with psoriasis at

sites of trauma (Köbner phenomenon,11 isomorphic
response) ordinarily requires both an active phase of the
disease at the time of testing and the infliction of substan¬
tial injury to the integrity of the epidermis. Experiments
have repeatedly demonstrated that the Köbner phenome¬
non is most easily evoked in persons who have active
disease.1216 It is reportedly less commonly seen in persons
with stable, advanced, nonactive disease.17 It has been
repeatedly shown that one must ordinarily damage the
integrity of the epidermis to induce psoriatic lesions.
Epidermal scarification, tape stripping, and freezing
induce the Köbner response,121418 while neither the topical
application of chemicals, enzyme injections, nor suction-
induced superficial petechiae have been followed by the
isomorphic response.121315 Daily iontophoresis of sub¬
stances as diverse as histamine, methacholine bromide, a
low-molecular-weight polymer of p-methoxymethylphene-
thylamin (compound 48/80), chloroquine, and saline, as
well as the daily removal of skin surface lipids using
carbon tetrachloride and the daily application of a rubefa-
cient (methyl niacinate), have all failed to evoke a psoriatic
response in subjects examined daily for 14 days and
reexamined at 21 days.12 The ability of M ovalis applica¬
tions to provoke a psoriatic response on unbroken skin in
patients with inactive disease may make this test a useful
tool for the experimental study of psoriasis.
It is of interest that two of our control subjects who had

seborrheic dermatitis responded to the application of
M ovalis. The clinical and histologie similarities between
psoriasis and seborrheic dermatitis have been well recog¬
nized.1920 The association of M ovalis and seborrheic der¬
matitis has been written about frequently.2123
Skin surface phenomena in psoriasis have been the

subject of several recent observations. Tagami and Ofuji2425
showed that the scale of patients with psoriasis was
chemotactic for polymorphonuclear leukocytes, and the
isolated attractant had the properties of complement. Dahl
et al26 confirmed that psoriatic scale extracts were truly
chemotactic as well as chemokinetic and suggested that
"perhaps the chemokinetic factor or factors in psoriasis
scale extracts are products of bacteria residing on the
scale."26
There are also well-established clinical associations

between psoriasis and certain microbial infections. The
frequent occurrence of a guttäte flare of psoriasis after
streptococcal pharyngeal infection is well known.27 Candi¬
da-associated diaper dermatitis in infants has been fre¬
quently followed by the development of psoriasis in af¬
fected children.28 Patients with psoriasis have an increased
incidence of Candida infections of their nails.29 A psoriasis¬
like eruption is an important feature of Reiter's syndrome,

which is sometimes preceded by Gram-negative dysen¬
tery.30
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