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Abstract: II has been postulated thai patients with Malassi'zia fwfiir-
associated dermatoses ha\e a deficient ecll-mediated immune response to
A-/, fwfw: This study examined the cell-mediated itnmune responses to
A-/, furfur serovars A. B and C.' of lU patients with pityriasis versicolor
and iO age- and sex-matehed controls: and 10 patients with seborrheic
dermatitis and 10 age- and sex-matched controls. The responses to each
serovar of M. furfur were assessed using the lymphocyte transformation
assay and the leukocyte migration inhibition assay. The lymphoeyte
iransformation responses of the patients with pityriasis versicolor to M.
furfur serovars A, B and C (0/10, 6/10 and 5/10 respectively) were not
sigtiificantly dilTerent from those of controls (0/10. 2/10 and I/IO). How-
ever, for patients with seborrheie dertnatilis, signifieantly tnore patients"
lymphoc)tes responded to serovars B and C (6/10 and 6/10 respectively)
than those of controls (1/10 atid 1/10). No patient or control responded
10 serovar A. In the leukocyte migration inhibition assay, the leukoeyies
from a greater proportion ol" patietits with pityriasis versicolor (5/7) re-
spondccfto serovar B than cotttrols (2/10): and the leukoeytes from a
greater proportion of patients with seborrheie dermatitis (4/10) responded
to serovar C than contt-ols (0 9). Thus, this data did not indicate the
presence oi' any cell-mediated itnmune deficieney to A-/, furfur in patients
with pityriasis versicolor or seborrheic dertnatitis, as measured by the
l>tnphocyte transformation assay or the leukocyte tnigration inhibition
assay. Tlie gretUer resp()nsi\ettess of T lytnphocyles from patients may
itidieate that T lymphoeytes might be involved in the pathogenesis of
these diseases.

H. R. Ashbee, E. Ingham,
K. T. Holland & W. J. Cunliffe'
Skin Reseatch Cetitre, Departments of
Microbiology and ^Dermatology. University ot
Leeds, Leeds, UK

Key words: Malassezia furfur- pityriasis versi-
color - seborrheic dermatitis - lymphocyte
transformation - leukocyte migration inhibition

H. R. Ashbee, Dept. Microbiology, University of
Leeds, Leeds. LS2 9JT, U.K.

Accepted for publication 23 March 1994

Introduction

Malassezia furfur has been implicated as the etio-
logical agent in a wide range of cutaneous and
systemic diseases, including pityfiasis versicolor.
seborrheic dermatitis, folliculitis, peritonitis and
catheter-related sepsis. The studies carried out into
the cell-mediated imtnune responses of patients
with M. furfur-i\ssocrdte(\ dermatoses have been
relatively limited, in contrast to the extensive work
on the hutnoi'al responses.

Sohnle & Collins-Lech (I, 2) carried out two

studies into the eell-mediated immune responses of
patients with pityriasis versicolor to M. furfur. In
the first study, they found that patients with pity-
riasis versicolor produced less leukocyte migration
inhibition factor in response to M. furfur than
controls (I). In the second study, they examined
the lymphocyte transformation response to M. fur-
fur in patients with pityriasis versicolor and found
that there was a statistically significant decrease in
the txsponse to M. furjur in patients compared to
controls (2). In contrast, Wu & Chen (3) found
that a group of 31 patients with pityriasis versicolor
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exhibited a "higher lymphocyte responsiveness" to
M. furfur thcin controls.

Two sludies have examined ihe eell-medialed im-
munit>' of patients with seborrheic dermatitis.
Bergbrant et al. (4) found that in a group of 30
patients, 13 had "'subnormal mitogen stimulation
responses'", but they did not test the antigens of
M. Jiiijur in the assay. Kicffer ct al. (5) determined
the T- and B-lymphocyte subpopulations in 19 pa-
tients with seborrheic dermatitis and eompared
them to 55 subjects with atopic dermatitis and 19
controls. They found that 13 patients with seb-
orrheic dermatitis had a low CD4;CD8 (helperxy-
totoxic/suppressor) lymphocyte ratio, due to a
larger number of CD8 lymphocytes.

The aims of this study were two-fold. Firstly,
the T- and B-lymphocyte subpopulations were
quantified for palients with pityriasis versieolor
and patienls with seborrheic dermatitis to deter-
mine whether they were altered in patients with the
diseases when eompared to age- and sex-matched
controls. Secondly, the cell-mediated immune re-
sponses specific to M. fuifur serovars A. B and C
were measured in eaeh subjeet to determine
whether they were altered in patients with the dis-
eases.

at Leeds Cieneral Infirmary. The Hrst group were
10 patients with pityriasis versicolor, which was
defined as scaly hypo- or hyperpigmented lesions
with minimal erythema. The mean age of this
group was 34.0 yr (range 23-41) and all had moder-
ate disease. All 10 patients had lesions on the ehest
and 8/10 had lesions on the back.

The second group were 10 patients with seb-
orrheie dermatitis, which was defined as sealy.
moderately inflamed, itchy lesions. They had a
mean age of 34.9 yr (range 25-46) and also had
moderate disease. The most commonly involved
site in this group was the forehead (5/10). with the
left and right eheeks and the chest involved in 3/
10 patients. Neither group of patients was receiving
medication at the time of the study or for 2 weeks
previously.

Age- and sex-matched controls had no previous
history of either pityriasis versicolor or seborrheic
dermatitis and were not taking antimierobial ther-
apy at the time of sampling. The control group for
the patients with pityriasis versicolor had a mean
age of 33.9 yr and an age range of 23-40 yr; the
eontrol group for the patients with seborrheie der-
matitis had a mean age oi 34.3 yr and an age range
o\' 26 45 yr.

Material and methods

RPMI-1640 with L-glutamine. HHPI-S. fetal ealf
serum and newborn ealf serum were obtained from
Gibco Ltd. Lymphoprep used for the separation
of monocytes and lymphocytes was obtained from
Nycomed. The monoclonal antibodies and conju-
gate used to characterize the T-lymphocyte sub-
populations were obtained from Ortho Diagnostic
Systems. USA and the FITC-conjugated antibodies
used to eharaeterize the B-lymphocyte subpopula-
tions were obtained from Behring. Latex beads
were purchased from Sigma. Methanol. sodium
hydro.xide and ammonium ehloride were obtained
from British Drug Houses. Phytohemagglutinin-P
was obtained IVom Difco and Tetanus Toxoid from
the Wellcome Foundation. The 'H-thymidine used
in the lymphocyte transformation assay was ob-
tained from Amersham UK and the samples
counted in NF 265 from NF Technologies, The
dextran and TCA were obtained from Fisons and
4.5"/o (v/v) human albumin solution from Blood
Product Laboratories.

Palienl ami conlrol suhjcct.s

Two groups of patients were studied, all of whom
were attending the dermatoiogy outpatient elinics

Separation and enumeration of T- and B-
lyniphocyte suhpopulations

The separation and enumeration of the lymphocyte
subpopuiations ŵ as carried out using standard
density gradient centrifugation and indirect im-
munoHuorescent methods. The percentage of con-
taminating monocytes was assessed using Latex
ingestion. The T lymphoeytes were labelled using
monoclonal antibodies raised against the relevant
CD markers and an FITC conjugate; whilst the B
lymphocytes were labelled using FTTC-conjugated
antisera against the surface immunoglobulins.

Antigen preparation

The antigens used in both the lymphocyte trans-
formation assay and the leukocyte migration inhi-
bition assay were formalized, whole cell suspen-
sions of M. furfur serovars A, B and C. The three
serovars differ in their morphological appearance,
in vitro growth eharaeteristies and serologieal reac-
tions. The strains used (13, 5 and 7: serovars A, B
and C respectively) were all isolated from clinically
normal skin of volunteers. They were differentiated
into the three serovars using a panel of absorbed
rabbit imt'i-Malassezia sera (6). T'o prepare the for-
malized cell suspension, each strain was grown to
mid-exponential phase, harvested by centrifugation
at 800 g, washed three times in sterile PBS and
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resuspended in sterile PBS with ]"/,< (w/v) formalde-
hyde. The yeasts were washed three times before
use in the assays.

Lytnphocyte trctn.sformatiott asscty

A sample of 5 ml of peripheral venous blood was
eolleeted from eaeh subjeet into tubes containing
100 units of preservative-free heparin (CP Pharma-
ceuticals). The blood was then diluted with 16 ml
of culture medium (RPMI containing TA> (v/v)
Hepes. penicillin [150 U/ml] and streptomycin [150
|.ig/ml]) and 4 ml of htunan albumin soltition to
form "slock blood". The three serovars of M. fur-
fur wei'e tested in the assay; phytohemagglutinin-
P (PHA), a T-lymphocyte mitogen, was used as
the positive control and culture medium as the
negative control. Each antigen and control were
tested in quadruplicate by adding 0.5 ml of antigen
Ol' mitogen and 0.5 ml of "stock blood" into a
ttibe. This gave a final concentration of 2x 10''
yeast cells per tube and approximately 2x10"^
lymphocytes per tube. Previous studies by Cun-
ningham (6) showed that at this eoneentration the
yeasts were not mitogenic to T lymphocytes when
tested using cord blood. The tubes were then closed
with sterile silicone bungs and incubated at 37 C.
After 3 d incubation with PHA and 7 d incubation
with the antigens, 1.25 |.iCi of tritiated thymidine
was added to each tube and re-incubated for 4 li.
The DNA was then extracted from the lympho-
cytes as follows. The cells were washed in normal
saline with liemolytic saponin [2'Mi (w/v)] lo lyse
the red blood cells. The lymphocytes were then
centrifuged at 600 g for 5 min, resuspended and
washed a second time. Precipitation of the DNA
was carried out using 5% (w/v) TC.A and the
lymphocytes centrifuged at 1000 g for 5 min at
4 C. The lymphocytes were then resuspended and
washed with a further 5 ml of 5"A) (w/v) TCA and
centrifuged at 600 ,!,' for 5 min at 4 C. In order to
dry the precipitated DNA, 5 ml of methanol was
added to each tube and the tubes centrifuged at
room temperature at 600 ,<,' for 5 min and this
procedure was repeated. To dissolve and neutralize
the acidic DNA precipitate, 0.5 ml of O.I M sodium
hydroxide was added to each tube and the tubes
incubated at 56 C for 30 min. From eaeh tube,
0.2 ml was removed and added to 10 ml of NE
265 scintillation lluid, allowed to equilibrate at 4
C for 2 h and counted in an LKB Wallac 1217
liquid scintillation counter. Results were expressed
as the transformation index for each antigen and
PHA. This was calculated as:

Mean CPM of sample - Mean CPM of control
Mean CPM of control

A transformation index of ^ 3 was considered a
positive response.

Lettkocvtc tnigration itthibitiott assay

A sample of 5 ml of peripheral venous blood was
taken from each subject into a tube eontaining 100
units of preservative-free heparin (CP Pharmaceut-
icals). To this, 2.5 ml of dextran was added, mixed
and decanted into a clean universal tube, ensuring
that no bubbles were carried over. The blood mix-
ture was then incubated at 37 C for 45 60 min to
allow sedimentation of the red blood cells. The
leukoeyte-rich upper layer was removed to a fresh
tube and made up to 10 ml with 0.85'/<i (w/v)
NH4CI to lyse any contaminating red f:)lood eells.
After incubation at 37 C for 10 min, the leukocytes
wei'e centrifuged at 400 g for 10 min and washed in
culture medium. The leukocytes were centrifuged a
second time and finally I'estispended in 1 ml of
eulture medium supplemented with 25'Mi (v/v) fetal
calf serum. Capillary tubes of 20 |.d volume were
filled with the leukocyte suspension and plugged
at one end with a vaseline and beeswax mixture.
The mixture was viscous enough to prevent the
leukocytes spinning out of the tubes during centri-
fugation at 400 g for 10 min. The capillary tubes
were then cut at the interface fietween the leuko-
cytes and the medium. The antigens used in the
assay were formalized, whole cell suspensions of
M. ftitfur serovars A, B and C at a concentration
of 3 X lO'Vml. Tetanus toxoid (10.5 |.ig/ml) was
used as the positive control, as it is a common
reeall antigen, and the negative eontrol was culture
medium. The assay was carried out in 12-well mi-
gration plates with 0.5 ml ofthe appropriate anti-
gen or eontrol in each well. The eut eapillary tubes
were fixed in plaee using vaseline, with the end
containing the cells opening into the antigen in the
well. Eour wells were used for eaeh antigen and
control with two capillary tubes in each well. The
wells were overlaid with eoverslips and incubated
on a level surface at 37 C overnight. The fans
which the leukocytes formed were visualized using
an overhead projector, drawn onto card, cut out,
weighed and the migration index (MI) calculated
for each antigen as:

Mean weight of tests

Mean weight of controls

An Ml of 0.8 or less was considered a positive
response.

Statistical analyses

Data from the T- and B-lymphocyte numbers were
recorded as pereentages and were therefore arcsine-
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LYMPHOCYTE SUBPOPULATIONS

Fii^iire I. Lymphocyte subpcipulations in peripheral \enous
blood IVom patienls wilh pityriasis versicolor and controls.
• Pityi'ia.sis versicolor patients.
\'\ Controls.
Results are cxpres.seii as lhe mean lviiipht)evte population for
eaeh group. Tlie data was analv/ed hy Sdidenls t-lest. F.iior
bars represent the 9?'/'o conlidcnce limits.

transfotined before analysis was carried out. The
data was cotnpared using the Student t-test and
then back transfortned (7).

The nutnber of subjects whose cells responded
to each atitigcn in the lytnphocyte tratisfotmation
assay atid the leukocyte tnigration inhibitiott assay
were analyzed using the G-test with the Williams
correctioti for stnall satnple sizes (7).

Results
Enumeration of T- and B-tytnptiocytc
sutipo/)utations

The mean and 95'.'<i confidence litnits for the inci-
dence of each lytnphocyte subpopulation in pa-
tients with pityriasis versicolor and controls are
shown in Fig. 1. There were no sigtiificant difler-
ences in the tuttnbcrs of each lytnphocyte subpopu-
lation betwceti patients and controls (p> 0.05). The
tnean CD4:CD8 ratio for patients with pityriasis
versicolor was 1.8:1 and for controls 2.1:1, indi-
cating a nortnal futio of T hclper:T cytotoxic
lytnphoeytes.

The tnean and 95"A> confidence litnits for each
lytnphocyte subpopulation in patients wilh seb-
orrheic dermatitis and controls arc shown iti Fig.
2. There were no significant differences in the nutn-
bers of each lytnphocyte subpopulation between
patients with seborrheic dctmatitis and controls
(p>0.05). The tnean CD4:CD8 ratio for patietits
was 2.0:1 and for controls 2.2:1.

Lyinptiocyte transjormation ctssay

The response to each atitigen or PHA in the assay
was expressed as the Tratisfortnation Index and ati

index of ^ 3 was cotisidered a positive response.
The transfortnation indices for patients with pity-
riasis versicolor and controls to the three serovars
of M. jittjur and PHA are shown in Table 1, as
well as the number of sitbjects who respotided to
each antigen in each group. No patients or control
respotided to serovar A, 6 patietits and 2 cotitrols
respotided to serovar B and 5 patients and 1 con-
trol responded to serovar C. All 10 patients and
10 cotitrols had a positive response to PHA. This
pattcrti of responses was atialyzed using the G-test
with Williatns correction for stnall satnples sizes.
For each serovar, the nutnber of subjects whose
cells respotided was itidependetit of whether the
subject vvas a patient or a control.

100

CD3* CD4* CD8* B SmIgs SmIgM

LYMPHOCYTE SUBPOPULATIONS

Fiiiure 2. Lymphocyte subpopulalions in peripheral venous
blood Irom palients with seborrheic dermatitis and eontrols.
• Seborrheie dermalilis patienls.
ri Controls.
Resuhs arc e.xpressed as the mean lymphocvle population for
each aroup. The data was analyzed by Students 1-test. F.rror
bars represent lhe y.'i" o confidence limits.

Table 1. The transformation indices for pafienfs with pityriasis versicolor and
controls to Maiassezia turtur serovars A, B and C and Phyfohernagglutinin
(PHA)

Pityriasis versicolor patients

A

0
0.6
0
0.2
0.2
0.3
0
0
0
0

B

4.6
10.0
2.2
0.1

11.5
19.0
2.6
5.0

27.0
2.3

No of Responders
0/10 6/10

C

4.0
2.9
0
0.1
3.3

15.0
10.0
0.6

32.0
2.t

5/10

PHA

1432
1176
418

1046
577

1591
637

1193
853
670

10/10

A

0.8
0.4
0.2
0.3
0.2
0.6
0
0
0
0.5

0/10

Controls

B

31.0
0.2
0.2
0.1
0.2
1.4
0
2.0
0
3.2

2/10

C

19.0
0
0
0
0.3
0.1
0.1
0
0
0.2

1/10

PHA

1900
773
87

1353
2233
510
52

1543
1644

47

10/10
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Table 2. The transformation indices tor patients witii seborrheic dermatitis
and controls to tt/tatassezia turtur seto\iais A, B and C and Pbytobemaggiutinin
(PHA)

Seborrheic dermatitis

A

0.1
0.2
0.2
0
0
0.2
0
1.3
0.3
0

B

21
33

136
5
6

13
0.1
0
0.1
0

No ol Responders
0/10 6/10

C

23
3

135
3
5
5.2
0
0
0
0

6/10

patients

PHA

1115
553

4686
1574
1037
880

1247
375

1316
568

10/10

A

0.3
0
0.1
0.1
0
0
0
0
0
0

0/10

Controls

B

0.4
104

0.1
0
0
0
0
0
0
0

1/10

c

0.2
53

0.1
0
0
0
0
0
0
0

1/10

PHA

459
1612

143
384
216
106
119
120

19
165

10/10

(p<0.05), with the leukocytes of more patients
responding than did those of controls.

The migration indices to M. furfur serovars A.
B and C and the number of subjects who responded
to each antigen in each group lor patients with
seborrheic dermatitis and controls are shown in
Table 4. Of the patients with seborrheic dermatitis.
4 responded to serovar A. 4 to serovar B and 4 to
serovar C. In comparison, 3 controls responded to
serovar A, 3 to serovar B and 0 to serovar C. The
number of patients whose leukoeytes responded to
serovars A and B was independent of whether they
were patients oi' controls. There was a significant
deviation from independence (p< 0.025) for serov-
ar C, with the leukocytes of more patients re-
sponding than those of controls.

The transformation indices for patients with seb-
orrheic dermatitis and controls to the three serov-
ars of M. fttrftir and PHA are shown in Table 2.
as well as the number of subjects who responded
to each antigen. No patient or control responded
to serovar A, 6 patients responded lo serovars B
and C, whilst only 1 control responded to each of
B and C. All 10 patients and 10 eontrols responded
to PHA. For patients with seborrlieic dermatitis
and controls, the number of subjects whose
lymphocytes responded to serovar A was indepen-
dent of whether the subject was a patient or a
control. However, lor serovars B and C there 'was
a significant deviation from independence
(p< 0.025), with the lymphoeytes of more patients
responding than did those of controls.

In each group the number of subjeets whose
lymphocytes responded to PHA was independent
of whethei' the subject was a patient or a eontrol.

Tabie 3. The migration indices tor patients with pityriasis versicoior and
controls to tVtatassezia turtur serovars A, B and C and Tetanus toxoid (TET)

Pitynasis versicolor patients

A

X
X
X

1.30
1.09
1.15
1.2
0.89
1.63
1.02

B

X
X
X

0.73
0.56
0.83
0.70
0.62
0.81
0.61

No ot Responders
0/7 5/7

C

X
X
X

0.91
0.92
1.06
1.06
0.74
1.03
0.77

2/7

TET

X
X
X

0.45
0.48
0.92
1.00
0.74
0.80
0.48

5/7

A

1.30
1.13
0.77
0.75
0.82
2.30
1.06
1.13
1.20
0.53

3/10

Controls

B

0.94
1.21
1.00
1.13
0.96
2.10
0.66
1.20
1.06
0.62

2/10

C

1.08
1.15
0.84
0.99
0.77
2.30
1.05
1.01
1.11
0.62

2/10

TET

0.53
0.73
0.61
0.71
0.63
NT

0.71
0.49
0.72
0.31

9/9

X = No result. NT=Not tested.

Leucocyte ntii^rcttiott itthibitiott assay

The migration indices to M. ftttfttr serovars A, Fi
and C and the number of subjeets who responded
to each antigen in each group for patients with
pityriasis versicolor and controls are shown in
Table 3. None of the patients responded to serovar
A but 3 controls had a positive response. For .serov-
ar B, 5 patients responded and I eontrol had a
positive response, whilst for serovar C 2 patients
and I control responded. The number of subjects
whose leukoeytes responded to eaeh antigen were
analyzed using the G-test with Williams correction
for small sample sizes. The number of subjeels
whose leukocytes responded to serovars A and C
was independent of whether the subject was a pa-
tient or a control. However, for serovar \i there
was a signifieant deviation from independence

Tabie 4. The migration indices tor patients with seborrheic dermatitis and
controls to t\/talassezia turtur serovars A, B and C and Tetanus toxoid (TET)

Sebcrrheic dermatitis

A

1.05
0.89
0.28
1.00
1.30
0.77
0.76
0.59
1.24
1.07

B

0.65
0.69
0.11
0.87
1.10
0.75
0.96
0.88
0.90
1.19

No ot Responders
4/10 4/10

C

1.01
0.67
0.40
0.92
1.04
0.75
0.75
1.00
1.04
1.17

4/10

patients

TET

0.67
0.60
0.16
0.61
0.81
0.48
0.59
0.52
0.73
0.53

9/10

A

0.98
1.54
0.74
1.36
0.70
0.97
0.56
1.25

X
0.94

3/9

Controls

B

1.07
1.12
0.83
1.36
0.64
0.76
0.65
1.33

X
1.21

3/9

C

1.03
1.07
1.07
1.18
1.16
0.88
0.83
1.16

X
1.08

0/9

TET

0.49
0.78
0.50
0.57
0.59
0.46
0.45
0.40

X
0.49

9/9

X = No resuit.
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Discussion

Imtnunity to fungal itifeclion.s i.s pritnarily due to
the hosts' cell-mediated immune response (8) and
deficiencies in any part of the cell-mediated re-
sponse may predispose to fungal infections. Thus,
information about the cell-mediated immune re-
sponses to Malassezia fttrfur in patients with either
pityriasis versicolor or seborrheic dermatitis might
be important in determining the mechanisms by
which the diseases arise. Few studies have been
carried out into this area and the results of those
studies have been conllicting. Thus, this study was
carried out to assess the general and Malasseiia-
specific cell-mediated immune status of patients
with pityriasis versicolor or seborrheic dermatitis
and age- and se.x-matched controls.

In order to eompare the general cell-mediated
immune status of patients and controls, the T- and
B-lymphocyte populations were determined for
each group. The populations of CD4 (T-helper
lymphocytes) and CDS (T-cytotoxic/suppressor
lymphocytes) were used to determine the
CD4:CD8 ratio to assess whether it was near the
normal ratio of approximately 2:1. The population
of total, and each subset, of T and B lymphocytes
was found to be similar for eaeh patient group
and their respeetive eontrol group, indicating that
neither group of patients had any disturbance in
their lymphocyte populations. The CD4:CD8 ratio
was calculated for each subject and was also found
to be normal. The only other study which quan-
tified T- and B-lymphoeyte populations in patients
with pityriasis versieolor was that of Wu & Chen
(3) who found that patients had a low CD4:CD8
ratio due to a large number of CD8 eells. Two
studies have examined the lymphocyte populations
in patients with seborrheie dermatitis. Kieffer et
al. (5) Ibund that in 13/19 patients there was a low
CD4:CD8 ratio, due to a large number of CD8
cells. Bergbrant et al. (4) determined the T- and B-
lymphocyte populations and CD4:CD8 ratio for 30
patients with seborrheic dermatitis, defining their
normal ratio as 0.6-2.8. They stated that 26 pa-
tients had a ratio between 0.6 and 2.8, whilst 4
patients had a ratio greater than 2.8. However, the
ratio which they defined as normal is very wide
and may partially explain the discrepancies in the
results between theirs and other studies.

The two methods u.sed in this study to assess the
eell-mediated immune response of subjects to M.
fuifttr. the lymphocyte transformation and leuko-
eyte migration inhibition assays, have been used
widely to measure cell-mediated immune response
to specific anligens and mitogens (1,2, 9, 10, 11).
This pre.sent study defined a transformation index
of ;^3 as a positive response to the antigen. Using

this criterion, no patient with pityriasis versieolor
or control had a positive transformation response
to M. fttrfttr serovar A. Although it was not statisti-
eally significant, more ofthe patients responded to
serovars B and C than eontrols. For patients with
seborrheie derniatitis, the lymphocytes of signifi-
cantly more patients responded to serovars B and
C than those of eontrols, but did not differ in their
responses to serovar A. Cunningham (6) previously
used this system to determine the eell-mediated
immune response to M. fttrfur A, B and C in nor-
mals and found that the peak response occtu'red
on d 7 of incubation. Thus, the transformation
responses were determined on d 7 to reeord the
peak respon.ses. Sohnle & Collins-Leeh (1) were
unable to find any differenees in the lymphoeyte
transformation responses to Malassezia between 12
patients with pityriasis versicolor and 15 controls.
However, in a subsequent study ineluding 18 pa-
tients with pityriasis versieolor and 42 eontrols,
they found a significantly lower response in the
patients when compared to controls (2). This dif-
ference occurred on d 6 of incubation, but the
peak response did not occur until d 9. As the
transformations were not signifieantly different at
the peak response on d 9, the dilTerenee observed
may have been solely due to the rate with whieh
the lymphocytes transformed rather than the pres-
ence of a eell-mediated immune defieiency specific
to M. ftttfur in patients. Sohnle & Collins-Lech (2)
suggested that the difference in response at d 6 was
due to a lower number of lymphocytes sensitized
to M. fittfttr in patients eompared to eontrols.
However, beeause this dilTerenee was not main-
tained at the peak of the response, their expla-
nation seems untenable. Another possible expla-
nation is that the organism used by Sohnle & Col-
lins-Leeh was serovar A, whieh was used in this
study and did nol stimulate the lymphocytes of any
patient or eontrol. Thus, the apparent deticieney in
the lymphocyte transformation responses to M.
ftttfttr (2) may simply have refieeted the laek of
reactivity of serovar A in the assay rather than a
generalized eell-mediated immune deficiency. The
study of Wu & Chen (3) found that patients with
pityriasis versicolor had a higher response to M.
ftttfttr than controls in the lymphoeyte transform-
ation assay, whieh is in agreement with the finciings
of this study.

In this study, the patients and eontrols all had
similar levels of responses to PHA. However, Hashi-
moto etal. (12) reported that 1 patient with pityriasis
versicolor had a lower response to PHA than a eon-
trol, but eonclusions based on a single example are
highly dubious, ln eontrast, Wu & Chen (3) found
that the transformation responses to PHA in 31 pa-
tients with pityriasis versieolor were not depressed
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when eompared to 30 eonlrols. Bergbrant et al. (4)
performed a study on .10 patients with seborrheic
dermatitis and found that 13 of them had a lower
mitogen stimulation response than normals. How-
ever, they noted that, of the 13 with a low response
6 had a mean age of 70. compared to a mean age QI'
46 lor the whole group. Thus, the lower stimulation
might be due to age rather than the presence ofseb-
orrheie dermatitis /;(';• se.

The second method tised to measure cell-med-
iated immune responses to M. fttrfttr was the letikc-
cyte migration inhibition assay. Using this assay,
it was found that a significantly greater proportion
of patients with pityriasis versicolor respondec^ lo
serovar B than controls; but their responses lo
serovars A and C were not different from eontrols.
For patients with .seborrheic dermatitis, a greater
proportion of them responded to serovar C tlmn
did eontrols; but they did not differ in their re-
sponses to A or B from controls. The finding cf
this study for patients with pityriasis versicc">Ior
eonlliet with that of Sohnle & Collins-Leeh (1) who
found that 12 patients with pityriasis versicolor
had a signifieantly lower migration inhibition re-
sponse to M. ftttfttr than did controls. Sohnle Sc
Collins-Leeh stated that most of their patients were
reeeiving topieal therapy at the time of the study,
but did not state what the treatments were. Many
antifungal drugs have been shown to have effects
other than those on the fungus, sueh as inhibition
of mitogen-induced (13) and antigen-induced
lymphocyte proliferation (9) and stimulation of
neutrophil migration //; vivo (14). If the patients in
the study of Sohnle & Coilins-Leeh (1) were using
antiftmgals with these properties their observations
may have been affeeted by the drugs.

In conclusion, this study did not support the
findings ofthe previous studies that patients suffer-
ing from either pityriasis versieolor or seborrbejc
dermatitis had a eell-mediated immune deficiency
to M. fttrfttr. as measured by the lymphocyte trans-
foi"mation assay or leukoeyte migration inhibition
assay. Generally, both patients and eontrols re-
sponded more to serovars B and C than A. This
was not due to a greater prevalenee of serovars B
and C on the subjeets" skin, as a previou.'s study
demonstrated that the population densities of sero-
vars B and C were significantly lower on the chest
and iiack than serovar A; and all three serovars
reached similar population densities on the hetid
sites (1.5). Thus, the.se results suggest that sercivafs
B and C may be more immunogenic than seravar
A. The results seen in this study demonstrating
that the lymphocytes of a greater number of Pii-
tients than controls responded to M. futfur may
suggest that, if these responses were mirrored jn
the lesions of these diseases, then T

might be involved in the pathogenesis of the dis-
eases. If examination ofthe T lymphoeytes in the
lesions of seborrheie dermatitis revealed that they
were specific to M. fitrfttr, this would also be the
first direct evidenee implicating M. ftirfttr in the
disease.

Acknowlcdgmettis

The authors would like to acknowledge the financi-
al support ofthe Leeds Foundation for Dermatolo-
gical Researeh.

References

1 . Sdhnic P G. Ccillins-Lech C. Cell mediated inimunily lo
/'itvro.'iporittii orhicttliirc in l inca versicolor . .1 C'lin Invest
1978: 62: 4.S .S."̂ .

2 . Sohnle P G. C'oliins-Lcch C. Analysis of the lymphocyte
transformation response to t'itvro.s/totttiit orhictthtrc in pa-
tients with tinea vcr.sicolor. C'liii F.xp Immimol 1982: 49:
559-5M.

3 . Wu Y-C. Chen K T. Lymphocyte proliferation to crude
extract of t'itvrosporttttt species and natural killer activity
in tinea versicolor. .1 Med Assoc Thailand 1987: 70 (Suppl
yy. 47.

4 . Bcrubiaiit I-M. .lohansson S. Robbins 1). Seheynius A.
l-aergemanii .1. Soderstrom T. An immunological study in
patients with seborrlioeic dermatitis. Clin l{\p Derm 1991:
16: .V l̂ .\18.

5 . KielTer M. Bergbrant I-M. Riergemann .1. et al. ImmuiiL-
reactions to I'itvrosporttitt ovale in adult patients with atopic
and seborrlioeic dermatitis. .1 Am Acad Dematol 1990: 22:
739 742.

6 . Cunningham A C. A study ofman's immunity to Matct.'i.sez-
i(t fttrfttr. PhD Thesis. University of Leeds 1991.

7 . Sokal R R. Rohir !•' .1. In: Biometry. The Principles and
Practice of Statistics in Biological Research. 2nd >ZL\n. New
York: WII Freeman Company. 1981.

S. Drut / D J. Fungal i:)iseascs. In: Stites D D. Terr A 1
eds. Basic and Clinical Immunology. 7tli etin. London:
Appicton and Lange. 1991: 6.S7 671.

9 . Damert G .1. Sohnle P G. Lffect of chloramphenicol on itt
vitro ftmctioii of lymphocytes. .1 Inl Dis 1979: 139: 220 224.

l o . Alford R H. Vire C G. Caitwright B B. King L I-. Kcto-
cona/olc's inhibition of fimgal antigen-induced thymidine
uptake by lymphocytes from patients with psoriasis. Am .1
Med Sci I9S6: 291:'75 80.

I 1 . l-cdcilin K. Maini R N. Russell A S. Dumonde D C. A
micro-method Ibr peripheral leucocyte migration in tu-
berculin sensitivity. .1 Clin Pathol 1971: 24: .S33 536.

1 2 . Hashimoto K. Taniguchi Y. Simon M R. Noah P W. Rosen-
berii F. W. Savoy L t5. Immunological aspects of supei ticial
fungus infections. .Ipn .1 Med Mycol 19X9: 3t): 81 91.

13. Buttke T M. Chapman S W. Inhibition by ketoconazole of
mitogen-induced DNA synthesis and cholesterol biosyn-
thesis in lymphocytes. Antimicrob Agents Chemothcr 1983:
24: 478-485.

14. Van Rensbm'gC F. .1, Anderson R. .loonc Ci. Van der Mcrwe
M ['. Eltychis H A. The elTects of ketoconazole on cellular
humoral immune limctions. .1 Antimicrob Chemother 1983:
II : 49 55.

15. Ashbee II R. Ingham F. HoUaiul K T. Cunliffe W .1. The
carriage of Mithtsxczitt fttrfttr serovars A. B and C in pa-
tients with pityriasis versicolor. seborrlioeic dermatitis and
controls. Br.I Dermatol 1993: 129: 53.V540.

112




