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Fig. 1. Clinical appearance of the experimental dermatophytosis on day 7. The vehicle-applied row (below) showed erythema,

papules, vesicles, and scales, the same figures seen in eczema/contact dermatitis, but the steroid-applied row (above) showed

obviously lesser inflammation.
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. 2. Histopathological appearance of the vehicle-applied site on day 7. It showed an acute eczematous reaction with basket-weave

hyperkeratosis, acanthosis, spongiosis, and lymphocyte infiltration. (HE, X 100)
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horny layer. (GMS, X150)
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g. 3. Fungal elements in the horny layer of the vehicle-applied site on day 7. Scant hyphae (stained black) were seen in the upper

.4. CD-1 positive cells (Langerhans cells) in the vehicle-applied site on day 7. The CD-1 positive cells (stained brown) were

increased in number in the upper part of the epidermis, whose dendrites reached for the fungal elements in the horny layer. They

were also seen sporadically in the dermis. (PAP, X 100)
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g. 5. Histopathological appearance of the steroid-applied site on day 7. The horny layer showed compact hyperkeratosis, and less

acanthosis, spongiosis, and lymphocyte infiltration than seen in the vehicle-applied site. (HE, X100)
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in the normal tissue. (PAP, X100)

g. 6. Fungal elements in the steroid-applied site on day 14. Abundant hyphae (stained black) were seen in the compact horny layer.

g. 7. CD-1 positive cells (Langerhans cells) in the steroid-applied site on day 7. The number and density of the cells were the same as

Fig. 8. Clinical appearance of the experimental sporotrichosis on day 14. Small ulcers were formed on the top of the erythematous

infiltrated plaques of the vehicle-applied sites (above), but in the steroid-applied sites (below) the inflammation seemed milder

and no ulcer formation was seen.
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g. 9. Clinical appearance of the experimental sporotrichosis on day 28. The ulcers enlarged and the infiltration worsened in the

vehicle-applied sites (above), but in the steroid-applied sites (below) the erythema was milder and infiltrated plaques smaller,

about 1/3 the size of those in the vehicle-applied site. Still no ulcer formation was observed in them.

Fig.10. Histopathological appearance of the experimental sporotrichosis in the vehicle-applied site on day 14. An abscess was formed

just below the epidermis, and around that granuloma was formed as if to lift up the abscess. (HE, X 100)

Fig.11. Histopathological appearance of the experimental sporotrichosis in the vehicle-applied site on day 28. The abscess had been

transepithelially eliminated and the dermis was occupied by a granuloma with many giant cells. (HE, X100)

Fig.12. Histopathological appearance of the experimental sporotrichosis in the steroid-applied site on day 14. The abscess and

granuloma formation were indistinct, and no transepithelial elimination was observed. (HE, X100)

Fig.13. Histopathological appearance of the experimental sporotrichosis in the steroid-applied site on day 28. Abundant fungal

elements (stained dark red)were seen but the giant cells, neutrophils, and lymphocytes were small in number. (PAS, X100)

Fig.14. Schematic illustration of the chronological pathological changes.
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The Pathophysiology and Defense Mechanism Against Superficial and
Subcutaneous Fungal Infection

Hiroshi Nakajima
Emeritus Professor of Yokohama City University
322-1 Matsudasoryo, Matsuda-machi, Ashigarakami-gun, Kanagawa 258-0003, Japan

To determine the pathophysiology of the fungal infection and defense mechanisms against superficial
dermatomycosis, two series of experimental infections of Trychophyton mentagrophytes were made on the
forearm of a male volunteer. One series was applied topical steroid ointment, the other the vehicle alone.
The infected sites were biopsied from each row weekly up to the 4™ week, and the set of sites were studied
and compared clinicallly, histopathologically and immunohistochemically. For the study against subcutaneous
fungal infection, the same experiments were studied using the subcutaneous inoculation of Sporothrix
schenckii.

The pathophysiology of the superfical dermatophytosis was thought to be the same as those of the contact
(allergic) dermatitis, including the physiodynamics of CD-1 cells. The principal mechanism of the defense
lay in the removal of the foreign materials (fungi) together with keratinocytes whose turnover increased
because of the eczematous reaction. It was proved that the topical application of steroid ointment
suppressed the immune reactions locally, thus forming a paradoxical feature with little inflammatory
reaction and abundant fungal elements (so-called atypical tinea).

The pathophysiology of the subcutaneous fungal infection was thought to be a suppurative granulomatous
reaction and pathologically showed a mixed cell granuloma. The neutrophils and macrophages engulfed
and digested the fungi in the forefront, but the circumference was surrounded by epithelioid cells and/or
foreign body granuloma. Transepithelial elimination also played some role in the defense. It was proved that
when the defense mechanism was weakened by the topically applied steroid ointment, not only the clinical
symptoms but also the fungicidal tissue reaction were subdued, and histocytes only engulfed fungi to protect
them from dispersion.

The trichophytin reaction turned positive on the 14" day, and the sporotrichin reaction on the 7" day.
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