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Serum samples from patients with dermatophytosis and those from controls were tested
by enzyme-linked immunosorbent assay (ELISA) for detecting specific antibodies of the IgG
and IgM classes against purified keratinolytic proteinase from Microsporum canis. Of the
130 sera tested from patients with dermatophytosis, 71 showed reactive results in the ELISA
to antihuman IgG antibodies (IgG-ELISA) and 38 in the ELISA to antihuman IgM antibodies
(IgM-ELISA). Of the 50 sera from controls, who were free from mycotic infection, and con-
sisted of healthy blood donors and dermatological outpatients, 47 showed nonreactive results

in the IgG-ELISA and 49 in the IgM-ELISA.

There were significant differences in specific IgG and IgM antibody reactivities according
to the duration of infection. That is, the specific IgG reactivity tended to be increased in cases
with a longer duration ¢f infection but IgM reactivity increased with a shorter duration of

infection. (Ann Dermatol 1:1—5, 1989)
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Although numerous serologic studies have
demonstrated the presence of circulating antibodies
to dermatophyte antigens in dermatophytosis, their
clinical significance is still unknown.! In a previous
study, we demonstrated that antibodies to purified
keratinolytic proteinase (KPase) were detected in 75%
of the sera from guinea pigs infected with
Microsporum canis (M. canis).% The im-
munoglobulin (Ig) class-specific antibody reactivity
to purified trichophytins was examined in der-
matophytosis using an enzyme-linked immunosor-
bent assay (ELISA) method.”® However, there is
little information on the difference between IgG and
IgM antibody reactivities in patients with different
clinical dermatophyte infections.

In the present study, the ELISA was used to evalu-
ate the presence of IgG and IgM antibodies against
KPase in the sera from both acute and chronic der-
matophytosis patients, and these results were com-
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pared with noninfected individuals. In addition, a
relationship between the different clinical parameters
and frequency of antibody reactivities was observed.

MATERIALS AND METHODS

Sera samples

The sera used in this study were divided into two
groups. Group 1 consisted of 50 sera from healthy
blood donors and patients with various dermatolo-
gical conditions but free from dermatophytosis; Group
2 included 130 sera from patients with dermato-
phytosis. Diagnoses were based on both clinical and
mycologic data. Of 130 sera, 105 were from patients
with dermatophytosis from which the causative
organism had been identified and 25 from those with
dermatophytosis showing positive direct microscopy
but negative culture. To evaluate the association bet-
ween antibody reactivity and the duration of infec-
tion, patients with dermatophytosis were divided into
3 subgroups as follows: Subgroup 1, 44 subjects, less
than one month duration; Subgroup 2, 28 subjects,
1 to 12 months of duration; and Subgroup 3, 58 sub-
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jects, more than one year duration. The serum
samples were obtained from Yonsei University, Seoul.
None of the subjects suffered from immunologic
disorders or were undergoing immunosuppressive
therapy.

Antigens

The KPase derived from M. canis was used as an
antigen. The antigen was prepared from culture
filtrates of M. canis by ion-exchange chromatography
and gel filtration as described previously.?

ELISA procedure

The optimal dilutions of the antigen and an-
tihuman immunoglobulin to be used were determin-
ed by block titration. To each well, in flat-bottomed
polystyrene microtiter plates (Immulon 2; Dynatech,
Alexandria, VA, USA), 100 ul of 1 ug/ml antigen
suspension diluted in 0.05 M sodium carbonate buf-
fer (pH 9.6) was added and incubated at 4°C over-
night. Immediately prior to use the plates were
washed three times with phosphate-buffered saline
(pH 7.2) containing 0.05% Tween 20 (Tween 20-PBS).
The serum samples were diluted 1:10 at the first well
of every plate with Tween 20-PBS containing 1% nor-
mal rabbit serum (1% NRS), followed by serial two-
fold dilutions with a final dilution of 1:1,280. To
remove the rheumatoid factor from the procedure of
the ELISA to antihuman IgM antibodies (IgM-
ELISA), equal amounts of sheep antihuman IgG
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(Behringwerke, West Germany) and serum, which
was diluted 1:5 with 1% NRS, were incubated at room
temperature for 15 min. Then the 1:10 diluted serum
was centrifuged for 4 min and the supernatant was
used. Positive and negative control serum samples
were included on every test. Plates were incubated
at room temperature for 2 h. After washing three
times with Tween 20-PBS, 100 ul peroxidase-
conjugated rabbit antihuman immunoglobulin (IgG
and IgM-DAKO Chemicals, Denmark) was added
to the well, then the plates were incubated at room
temperature for 1 h. The conjugates were used at the
concentration of 1:1000 for IgG and 1:500 for IgM
in 1% NRS. The plate was again washed with Tween
20-PBS, and 100 ul substrate solution was added. A
stock solution of substrate was prepared by dissolv-
ing 50 mg ortho-phenylenediamine (Sigma
Chemicals Co., USA) in 5 ml absolute methanol. The
working substrate solution was prepared immediately
before use by adding 1 ml stock solution and 0.1
ml 3% hydrogen peroxide to 99 ml distilled water. 10
The chromogenic reaction was stopped after 30 min
with 25 ul 8 N H2SOu. The plates were then read
spectrophotometrically at 490 nm on a Dynatech
ELISA reader. A well containing no serum served as
a blank for the assay.

RESULTS

Optical densities(ODs) in the ELISA to antihuman
IgG antibodies (IgG-ELISA) and IgM-ELISA were
recorded for serum samples from dermatophytic and

Table 1. Values of optical densities at 490nm in 1:160 dilution of sera from dermatophytics in relation to duration
of disease and nondermatophytics by IgG-and IgM-ELISA against proteinase from M. canis

No. of Dermatophytics

oD No. of
at Nonder-
matophytics <IM >IM~ <1Y =1y
490nm (N=50) (N=44) (N=28) (N=58)
IgG IgM IgG IgM IgG IgM IgG IgM

0.05 19 7 7 9 1 5 2 18
0.05-0.09 28 27 18 18 14 13 15 20
0.10-0.19 2 1 15 17 10 10 33 10
0.20-0.29 1 _ 3 ~ 3 _ 5 1
0.30-0.39 - _ 1 _ = _ — ~
No. Individuals(%) 3(6) 10) 1943 1769 1346 1086 3967 1119

showing OD=0.10

OD: Optical density
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nondermatophytic individuals. An OD of 0.1 or
above at 490 nm in a 1:160 dilution of sera was con-
sidered as the cut-off value. Table 1 shows the ODs
for 1:160 dilutions of sera from the different categories
of dermatophytic individuals in relation to the dura-
tion of disease and nondermatophytic individuals.
Of 50 serum samples from nondermatophytic in-
dividuals, 47 or 94% were nonreactive at an OD of
0.10 in IgG-ELISA and 49 or 98% in IgM-ELISA. Of
130 serum samples from dermatophytic patients, 71
were reactive in the IgG-ELISA and 38 in the
IgM-ELISA.

IgG antibody reactivity was the most frequent in
subgroup 3 (6%), while IgM antibody reactivity was
most frequent in subgroup 1(39%). The IgG and IgM
antibody titers of sera are presented in Fig. 1, which
indicate a trend toward increased IgG reactivity as
the duration of infection was sustained, but an in-
creased IgM reactivity when the duration of infec-
tion was shorter.

The results of the reactivities of IgG-and IgM-ELISA
in serum samples from patients who were divided
into subgroups according to different der-
matophytoses are shown in Table 2. Patients with
tinea pedis showed more frequent reactivities to IgG-
ELISA than those with other dermatophytoses,
whereas the reactivities to IgM-ELISA were the most
frequent in those with tinea capitis.

Table 3 shows the results of the reactivities to IgG-
and IgM-ELISA in different dermatophyte infections.
Trichophyton (T) rubrum infections gave a higher
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Fig. 1. Antibody titers of IgG-ELISA and IgM-ELISA to
KPase from M. canis in sera from dermatophytics in rela-
tion to duration of disease and nondermatophytics. ®: IgG
Ab, A: IgM Ab, - cut-off value line.

Table 2. Reactivities of IgG-and IgM-ELISA against proteinase from M. canis in sera from patients with different der-

matophytoses
No. Reactive (%)
No. of
Clinical Type Individuals IgG IgM
Tinea capitis 13 2(5) 616
Tinea corporis 17 741 741
Tinea cruris 25 15(60) 6(24)
Tinea pedis? 75 47(63) 2027)
Nondermatophytics 50 36 102)

2Four patients with tinea manus and four patients with tinea unguium were included in this category.

Table 3. Reactivities of IgG-and IgM-ELISA against proteinase from M. canis in sera from patients infected with dif-

ferent dermatophytes

No. Reactive(%)

Infection with 0.

Dermatophytes Individuals IgG IeM
T rubrum infection 78 43(55) 243D
1. mentagrophytes infection 10 5(50) 3(30)
M. canis infection 15 3(20) 6(40)
Nondermatophytics 50 30 6) 102
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rate of reactivity to IgG-ELISA than both T men-
tagrophytes and M. canis infections, while the reac-
tivity to I[gM-ELISA was the highest in M. canis
infections.

DISCUSSION

The sera samples from 55% of the patients with
dermatophytosis were reactive to JgG-ELISA and 29%
were reactive to [gM-ELISA. However, of 50 patients
without dermatophytosis 3 showed reactivity to IgG-
ELISA and 1 to IgM-ELISA. Mean IgG and IgM
values showed significant differences between patients
with dermatophytosis and nondermatophytic in-
dividuals (data not shown). With respect to its capaci-
ty to form a circulating antibody, the cross-reactivities
between KPases of dermatophytes have not been
defined. In the present study, although we did not
correlate the reactivity to KPase with that to other
antigens, more than half of the control group were
selected from outpatients who had other skin dise-
ases. Therefore, these results suggest that the an-
tibodies specific for dermatophytes could be produc-
ed by KPase in human dermatophytosis.

The IgG and IgM antibody reactivities were
generally quite different according to the clinical status
of dermatophytosis and closely correlated with those
in our study. IgG reactivity increased when the dura-
tion of the infection was long but IgM reactivity in-
creased as the duration of infection shortened.
Among the dermatophytes isolated in this study, T.
rubrum was primarily isolated from patients with
tinea pedis and tinea cruris or chronic der-
matophytosis, while M. canis was mainly isolated
from patients with tinea capitis or acute lesions. Also
patients with 7. rubrum infections or tinea pedis and
tinea cruris showed the highest IgG reactivity,
whereas those with M. canis infections or tinea
capitis showed the highest IgM reactivity. These
results may be related to the established fact that the
geophilic and zoophilic species are more likely to
produce acute inflammatory lesions or tinea capitis,
while anthropophilic species are more often isolated
from chronic noninflammatory infections or tinea
pedis and tinea cruris.l!

The host response between patients with acute and
chronic dermatophyte infections is different?1? It is
well known that cell-mediated immunity (CMI plays
a role in the host defense against dermatophytes in

Annals of Dermatology
Vol.1, No.l, January 1989

acute dermatophytosis as reported by a number of
studies.2!M213 Chronic infections usually have poor
or absent CMI responses and persist for a long time
regardless of treatment.*> However, the exact
mechanism which is related with the diminution of
CMI is not known. The antiidiotypic antibody is
capable of leading to selective elimination or inac-
tivation of the T and B lymphocytes which carry the
relevant idiotypic receptor!¢’® Ahmed? assumed
that if the antidermatophyte antibody would behave
like an antiidiotypic antibody, it would block the T
cell receptor resulting in diminished cellular response
and finally resulting in chronic dermatophyte infec-
tion. However, there is no evidence to suggest the
presence of such type of antibodies. Our results
showed that IgG antibody reactivities were increas-
ed in proportion to the duration of infection, and it
suggests that these antibodies may be related to the
persistence or chronicity of the infection.

In conclusion, the reactivity of IgG-ELISA against
KPase in dermatophytosis seems to be partly useful
in clinical practice, and IgG and IgM antibody reac-
tivities were significantly different between acute and
chronic dermatophytosis patients. The biologic role
of these antibodies on the diminution of CMI in
chronic dermatophytosis still remains a subject to
be investigated.
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