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Fig.1 Chemical structure of oxiconazole nitrate
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BRI MEES fes b sub-MICs!) % Loz &k Kk &
$+ %%, sub-MICs o F77RAE il %, MK/ 8 W R%E
(minimum antibiotic concentration ; MAC) & X ¥
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Fig. 2 Conidia seen immediately after inoculation.
clusters.
(a) x3,600; (b) x12,000
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Oval microconidia aggregated to form small
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Fig.3 Untreated control cultures grown for 24 hours. Most conidia germinated and subse-
quently developed into hyphae, although fewer conidia remained ungerminating.

(a) x600; (b) x3,600
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Fig.4 Untreated control cultures grown for ¢8 hours. Development of straightly elongated
hyphae with smooth surfaces is noted.
(a) x600; (b) x3,600
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Fig.5 Untreated control cultures grown for 72 hours showing hyphae developing to a higher
extent in terms of frequency of branching and hyphal length.
(a) x120; (b) %x600; () x12,000

:10.0] pm
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Fig.6 24-Hours cultures grown with 0,2ng/ml of OCZ. Only a small proportion of inoculated
conidia germinated and developed into those hyphae which were short in length and irregular
in shape. Swollen or deformed cells frequently occurred in hyphse and amorphous materials
attached to some parts of the hyphal surface. Wrinkled hyphae are also seen.

(a) x600; (b) x8,600; (¢c) x8,600; (d) x12,000
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Fig.7 24-Hours cultures grown with 6.4 ng/ml of OCZ. Most conidia remained ungerminat-
ing without any hyphal growth.
(a) x3,600; (b) x12,000

(Fig.8d, <), 0.4ng/ml OCZ MEEER TiX, BHARDOE
BREorEELhD, BBEEOOWICEAREIKC
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Fig.8 ¢8-Hours cultures grown with 0.2 ng/ml of OCZ. Morphological and structursl slterations
of growing hyphae were characterized by exfolistion of surface layers and occurrence of
wrinkled surfaces («) especially frequent at the subterminsl hyphal region. Occasionaf st
tachment of fibrillar materials to the hyphal surface is also seen.

(a) x120; (b) x1,200; (c) x8,600; (d) x12, 000
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Fig.9 48-Hours cultures grown with 0.4 ng/ml of OCZ showing more marked morphological
. distortion of growing hyphae. Granular materials (—) were massively attached the
surface of wrinkled hyphae.
(a) x120; (b) x1,200; (c) x7,200
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Fig. 10 48-Hours culture grown with 1.8 ng/ml of OCZ. Deep wrinkles (—) occurred on the
surface of markedly deformed hyphae, to which fibrillar materials were occasionally
attached.

(a) x120; (b) x8,600; (c) x12,000
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Fig. 11 - 48-Hours cultures grown with 3.2 ng/ml of OCZ. More profound alterations of the
hyphal morphology are noted.
(a) x120; (b) x1,200; (c) x38,600; (d) x12,00
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Fig.12 48-Hours cultures grown with 6.4 ng/ml of OCZ. Most conidia remsined ungerminsting
with development of small numbers of growing hyphse which were markedly deformed by
intercalary occurrence of swollen or distorted cells, Fibrillar, granular or amorphous mate-
rials accumulated massively on the hyphal surface or extracellularly.

(a) x1,200; (b) x3,600; (c) x12,000; (d) x12,000
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Fig.13 -72-Hours cultures grown with 0.2 ng/ml of OCZ showing relatively wall developed

hyphae. At the terminal region of some hyphae, spherical cells arranging in chain
(+) are seen.

(a) x600; (b) x3,600; (c) x7,200
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Fig. 14 72-Hours cultures grown with 1,8 ng/ml of OCZ distinguished by development. of
wavy hyphae. Deformation of the hyphse became more prominent by occurrence of

short processes ().
(a) x600; (b) x8,600; (¢) x12,000
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Fig. 15 ZZ-Ho;us cultures grown with 6.4 ng/ml of OCZ. Alterations of hyphal morphology
and surtace structures a i i .
frequency. s were seen in Fig.14 became more marked in extent end
(8) x1,200; (b) x3,600; (c) x12,000
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(3, fiidL-aiL?: OCZ o MIC A HIERHOER
ELe->TIERTAZ 29, BXUARTO OCZ #E
OWMERYITE—oDHRMELH 5, F22, ZOZE
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The effect of sub-minimum growth-inhibitory concentrations (sub-MICs) of a new imidazole
antimycotic oxiconazole nitrate on the morphology of growing hyphae of Trichophyton mentagrophytes
in a liquid medium was studied by high-resolution scanning electron microscopy. With this drug
at decreasing concentrations up to 0.2 ng/ml, germination of inoculated conidias and subsequent hyphal
growth were significantly inhibited and several morphological changes were produced in developing
hyphae. They were characterized by deformation or swelling of hypha-constituting cells, occurrence
of wrinkles on the hyphal surface, exfoliation of hyphal surface layers and accumulation of granular,
fibrillar andf/or amorphous materials on the hyphal surface or in the medium. These morphological
changes increased in extent with increasing drug concentrations and became most prominently after
48 hours of exposure to the drug.



