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Introduction

Many difterent kinds of antifungal agents have
been used in treating animal fungal diseases.

In veterinary practice, griscofulvin has been nsed in
dogs to treat dermatophyte infections of skin, hair and
claws. Griseofulvin arrives at the stratum corneum
from skin surface after being secreted mto eccrine
sweat m human'®*.But eccrine sweat glands are only
found in the footpads of dogs¥. Moreover, eccrnine
sweating is shown only on the footpads of exciled or
agitated dogs™. Although apocrine sweat glands are
distributed throughont all haired skin in dogs™, apo-
crine sweating is nearly not seen®.

Ketoconazole has been also used widely m veteri-
nary medicine. Ketoconazole reacts to the skin by its
concentrating 1n the sweat”. Ketoconazole inhibits
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the fungal ergosterol synthesis via binding to cyto-
chrome P-450". The cytochrome-binding is not
restricted to fungi, and the majority of mammalian
cytochrome P-450-dependent enzymes from the adre-
nal, liver and testis can be affected by ketoconazole®'.
This induces hepatitis and inhibition of steroid syn-
thesis m the testis and adrenal cortex®*#134031

In addition, itraconazole represents new compound
with greater efficacy and lower mammalian toxicity,
This drug has only recently been introduced to vet-
erinary medicine. Itraconazole is excreted in sebum®.
This drug is lipephilic and this accounts for its accu-
mulation in skin and hair.

A new antifungal, terbinafine™ is currently under
evaluation in human. i vitro study has shown ter-
binafine to be more effective than other currently
available antifungal agents against dermatophytes’. Tt
has a broad activity against dermatophytes, yeasts,
moulds and biphasic fungi®*%?,
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Since terbinafine is lipophilic™, it is present with
high concentrations in the sebum™"**". Terbinafine
is delivered by rapid diffusion through basal layers of
skin to stratum comeum® where it binds to the hpo-
philic keratinocytes™*’, In human, short-term therapy
with terbinafine may be effective in the treatment of
several dermatomycoses due to strong binding of
terbinafine to stratum comeum for a long time after
completion of medication. In dogs, sebaceous
glands are distributed throughout all haired skin and
the sebum produced by the sebaceous glands, spreads
over the surface of the stratum comeum and hair
shafts™.

Griseofulvin, ketoconazole and itraconmazole are
fungistatic i action™** and this mode of action
requires prolonged treatment of dermatophytes, but
terbinafine is fingicidal™"”. The fungicidal action of
terbinafine produces very high curte rate in trichophy-
tosight122233646-1855.58 ynd dermatophyte onychomycosis
ILI6-1820 4559 when it is given orally for short period in
human,

In the present experiment, the efficacy of orally
administered terbinafine was evaluated in guinea pigs
experimentally infected with M. gypseum.

Materials and Methods

Experimental animals

Albino puinea pigs, weighing 250 to 350 g were
used. Fight animals were randomly assigned to each
high-dose (80 mg/kg/B.W.) group and medium-dose
(40 mp/kg/B.W.) group, nine animals to low-dose (20
mg'kg/B.W.) group and seven animals were used as
control. The animals were housed indrvidually in
cages through the test. The animals were allowed free
acess to pelleted feed and water. They were applied to
the study after a 7-day peniod of adaptation.

Inoculation and treatment

The preparation of fungal inoculum and the method
of inoculation were same as described in experiment
on the biclogical cycle of M. gypseum.

Terbinafine (Lamisil® , Sandoz Forschungsinstitut,
Vienna) was used as a test dmg. For oral treatment
the compound was suspended in 2% methyl cellulose

with 0.5% Tween 80, and was administered orally.

The treatment was given once daily on 9 consecutive
days, starting at the day of inoculation. Infected ani-
mals were freated with 20 {low dose), 40 (medium
dose), and 80 (high dose) mg of terbinafine per kilo-
gram of body weight, respeciively. The ammals of
untreated group were used as control,

Evalnation

The efficacy of the treatment was evaluated both
climcally and mycologically.

On i0th day postinfection, the clinical assessment
of local changes of the infected skin area was scored
from © to 4, as follows.

Score 0; no findings.

Score 1: few slightly erythematous places on the
skin or a small number of papular
erythema.

Score 2: well-defined redness with scaling or mod-
erate erythema spreading over the entire
infected loci with scaling.

Score 3: large areas of marked redness, scaling,
swelling or partly intense erythema with
signs of swelling and scaling

Score 4: same as the control or lesions severely.
erythematous with extensive and intense
crusting spreading over the exposed arca,
firmly swollen.

The petcentage efficacy was calculated by the fol-
lowing formula:

T x 100

f1 = 100 -
% efficacy I

Where T is the mean clinical score in the treatment
group and X is the same for the control group.

Hair root invasion test”” was used for mycological
evaluation. On 10th day postinfection, the mycotic
focus of each animal was divided into quadrants and
four hair samples (ome sample per quadrant with
about 10 hairs per sample} were removed with sterile
forceps. Dermatophyte test medium plates similarly
divided mto quadrants, were inoculated with the hair
samples from the corresponding quadrants of the
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Fig 1. Mycological finding of negative cultures in harr root
invasion test. These are normal hair roots of guinea pig,

Fig 2. Mycological finding of positive culturcs in hair root
invasion test, Broadly spindle-shaped macroconidia wath
four to six septa can be seen.

Fig 3. Mycological finding of positive cultures in hair root
mvasion test. Fungal hyphae radiating from the hair root
can be seen.

skin. These plates were imcubated at 30°C for 7 days
and were then examined undermicroscope for fungal

growth at the hair root. When fungal growth is pos-
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Fig 4. Mycological finding of positive cultures in hair root
invasion test. Fungal hyphae radiating from the hair root
can bc seen.

itive in a quadrant, the corresponding hair sample was
considered positive mycologically (Fig 1~4).

The effectiveness of the treatment was evaluated by
decreasing of positive hair samples in treated group,
and 1t was expressed as percentage efficacy, and cal-
culated by the following formulia.

7100

% efficacy = 100 — e

Where T is the mean number of mycologicaily pos-
itive hair samples from one animal in treatment group
and X is the same in control group.

Results

The clinical and mycological examinations of the
mfected sites were carried out 1 day after the last
treatment. The skin lesion of control animals devel-
oped from a sparsely occurring papular erythema to
more severely inflammatory responses accompanied
by intense scaling and crusting. In contrast, a marked
reduction in gross lesions was noted in each dose
group treated with terbinafine orally.

The clinical percent efficacy of each dose group
was 92, 85 and 97, respectively and that of control
group was 0 (Table 1). The clinical efficacy of ter-
binafine as an oral antifungal agent was significant
when compared with control.,

Mycologically, the percent efficacy of terhinafing in
each dose group was 100, 100, and 97, respectively.
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Table 1. Clinical efficacy of terhinafine in gninca pig with
imduced microsporosis (. gypseunt)

Group Dase{mg/kg) n % Efficacy
Terbinafine® 20 9 92
40 8 85
80 8 97
Control 0 7 0

#:0ral treatment once daily on & consecutive days starting
at the day of moculation.

Table 2. Mycologically curative efficacy of terbinafine in
guinea pig with mduced microsporosis (M. gypsewn)

0z
Group (n?g?fg) n Effi ;acy Cure rate
Terbimafine* 20 g 100 9/9
40 8 100 8/8
a0 8 97 78
Contral 0 7 0 077

#:0ral treatment once daily on 9 consecutive days starting
at the day of inoculation.

The mycologically curative efficacy of terbinafine was
significant when compared with control (Table 2).

Discussion

Experimental investigation in laboratory animals is
commonly used to assess the clinical antimycotic
potential of chemotherapeutic agents and has been
proven to have high predictability for clinical nse’.
The hair root invasion test is a reliable semiquantitatrve
method for the preclinical evaluation of antimycotics
in vivo with a high degree of reproducibility. This test
is based on viable dermatophytes in the mycotic
lesions of guinea pigs and permits a general clinical
evaluation by scoring lecal symptoms™.

The present study demonstrated that terbinafine is
also effective in guinea pigs infected with M. gyp-
seum similar to the results which were shown in the
infection with Trichophyton mentagrophytes, Tiicho-
phyton rubrum, and Microsporum canis® ™,

Although both azole (for example, ketoconazole
and ifraconazole) and allylamine (for example, ter-
binafine) antifungals are potent inhibitors of fungal
etrgosterol synthesis, their modes of action are differ-

ent. Azoles mterfere with demethytation of lanosterol
to ergosterol by inhibiting the cytochrome PAR0-
dependent enzymec 14-alpa-demcthylase, and this
results in deficient membrane formation. Azoles are
therefore primarily fungistatic Ketoconazole inhibits
the fungal erzosterol systhesis via binding to cyto-
chrome P-450. The hepatotoxicity risk associated
with ketoconazole limits its use in chronic dermato-
phyte mfection’. Testicular and adrenal testosterone
biosynthesis is also blocked by ketoconazole™**'. In
veterinary practice, ketoconazole greater than 10 mg/
kg dosage may suppress adrenal cortisol production
and cause drug induced hypocortisolemia'.

However, terbinafine does not interfere with cyto-
chrome P-450-dependent enzymes in steroid biosyn-
thesis™®. Tt inhibits the non-cytochrome P-430
enzyme squalene epoxidase, a key enzyme in ergos-
terel synthesis™®, This leads to deficient membrane
sterol production and intrafungal accumulation of
squalene’™. This is believed to be the essential
mechanism by which terbinafine exerts ifs primary
fungicidal activity, i.e. its ability to kill fungi at min-
imal inhibitory concentrations.

Considering the anatomic skin structure of dog 1s
similar to that of guinea pig, clinical trial of this drug
in naturally occurmng dermatophytosis in dog 1s
thought to be worthwhile.

Conclusion

The skin of Albino guinea pigs were inoculated
with M. gypsewm, and terbinafine was administered
orally 20, 40 or 80 mg/kg on 9 consecutive days starting
at the day of inoculation. The skin lesion of control
anmmals showed severe inflammation accompanied by
intense scaling and crusting. In contrast, a marked
reduction in gross lesions was noted in cach dose group
treated with terbinafine orally. Hair root mvasion test
was used for mycological evaluation. Oral administra-
tion of 20~ 80 mg of terbinafine per kilogram of body
weight revealed 97~100% efficacy mycologically.
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