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ESTABLISHING THE EFFICACY OF NOVEL TOPICAL FORMULATIONS IN THE
TREATMENT OF EXPERIMENTAL DERMATOPHYTOSIS IN GUINEA PIGS
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Summary. Dermatophytosis remains one of the most frequent infectious diseases in veterinary dermatology and
clinical investigations are still required to better understand the epidemiology of the disease and provide new treatment
options. Since dermatophytosis is highly contagious and zoonotic, its treatment must be effective, safe, comfortable to
administer and inexpensive. Topical drug delivery formulations become more widespread in veterinary medicine. Topi-
cal therapy is often preferred to oral drug administration in the treatment of cutaneous fungal infections in pets. The aim
of this study was to evaluate the efficacy of novel topical formulations in the treatment of dermatophytosis in guinea
pigs. The clinical efficacy and safety of once daily topical administration of E-1 cream and T-1 cream was assessed in
experimental tinea corporis in guinea pigs and compared with licensed antifungal topical preparation Imaverol, as well
as the vehicle of the creams. The clinical features improvement after 1% terbinafine hydrochloride cream application
varied from 41.25% (day 12) to 100% (day 36), after 1% econazole nitrate cream resorting - from 22.5% (day 12) to
100% (day 44). Clinical effectiveness of Imaverol solution varied from 16.25% (day 12) to 100% (day 48). When ani-
mals were treated with vehicle of the creams, mean percentage improvement of clinical features varied from 20% (day
12) to 100% (day 48). The experimentally infected untreated guinea pigs in control group showed spontaneous resolu-
tion of lesions within 56 days.
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NAUJU ISORISKAI NAUDOJAMU PREPARATU EFEKTYVUMO [VERTINIMAS
JORU KIAULYTEMS NUO EKSPERIMENTISKAI SUKELTOS
DERMATOFITIJOS GYDYTI

Marija Ivaskiené', Algimantas Matusevi¢ius', Aidas Grigonis®, Gintaras Zamokas’, Jiraté Siugzdaité®
'Neuzkreciamyjy ligy katedra, Veterinarijos akademija, Lietuvos sveikatos moksly universitetas
Tilzes g. 18 LT-47181 Kaunas; tel. (8~37) 36 30 41, el. pastas: ivaskiene@lva.lt

’Dr. L. Kriauceliino smulkiyjy gyviiny klinika, Veterinarijos akademija, LSMU

Tilzés g. 18 LT-3022 Kaunas; tel. (8~37) 36 23 03, el. pastas: ginza@lva.lt

I Uzkreciamyjy ligy katedra, Veterinarijos akademija, LSMU

Tilzes g.18, LT-47181 Kaunas; tel. (8~37) 36 23 92, el. pastas: jurate.siugzdaite@lva.lt

tyrimai reikalingi norint geriau suprasti ligos epidemiologija ir pritaikyti naujas gydymo galimybes. Dermatofitija grei-
tai plinta ir yra lengvai uzkreciama, todél jos gydymas turi biiti efektyvus, saugus, patogus ir nebrangus. ISoriskai nau-
dojami vaistai yra populiariis veterinarinéje medicinoje. Gydant dermatomikozes Siems vaistams teikiama pirmenybé
pries sistemiskai naudojamus vaistus. Terapinis vaisto efektyvumas priklauso nuo ji sudarancio pagrindo prigimties ir
aktyviosios medziagos cheminiy ypatumuy. Sio tyrimo tikslas — jvertinti naujai paruosty kremy E-1 (veiklioji medziaga —
1 proc. ekonazolio nitrato) ir T-1 (veiklioji medziaga — 1 proc. terbinafino hidrochlorido) terapinj efektyvuma gydant
jury kiaulytes, sergancias eksperimentiskai sukelta dermatofitija. Kremy klinikinis efektyvumas jvertintas ir palygintas
su kremus sudarancio pagrindo ir ,,Imaverol* (veiklioji medziaga 0,2 proc. enilkonazolis) tirpalo efektyvumu. Tyrimo
rezultatai parodé, kad kremo T-1 klinikinis efektyvumas siekia 41,25 proc. 12 gydymo dieng ir 100 proc. 36 gydymo
diena. Kremo E-1 klinikinis efektyvumas siekia 22,5 proc. 12 gydymo diena ir 100 proc. 44 gydymo diena. Gydymo
»Imaverol® tirpalu klinikinis efektyvumas siekia 16,25 proc. 12 gydymo diena ir 100 proc. 48 gydymo diena. Gydymo
kremus sudarancio pagrindo klinikinis efektyvumas siekia 20 proc. 12 gydymo diena ir 100 proc. 48 gydymo diena.
Negydytos jury kiaulytés spontaniskai pasveiko per 56 dienas.
RaktaZodziai: kremai, dermatofitija, jury kiaulytés.

Introduction. There are over 250 zoonotic diseases spreads extremely quickly among people and animals.
with dermatophytosis being the most commonly occur- Even though dermatophytes are the oldest known infec-
ring dermatological zoonosis. It is very contagious and tious disease agents in animals, mycoses in humans have
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received far more attention than in animals (Moriello,
2003). Foil (1998) stated that dermatophytosis makes up
2% of all pet skin diseases. More than twenty dermato-
phytes species are the cause of clinical diseases in dogs
and cats (Scott et al., 2001). Pets are frequently blamed
for the transmission of dermatophytes between animals
and humans. The most commonly isolated pathogens are
Microsporum canis, Microsporum gypseum, Trichophy-
ton mentagrophytes (Patel et al., 2005; Seebacher et al.,
2008). M. canis, in dog hair, is found in 70% of all cases,
Trichophyton - in 20% and M. gypseum — in 10%. M.
canis is the cause of 98% of the cases of dermatophytosis
in cats (Moriello, 2004).

M. canis, a zoophilic dermatophyte, is the most com-
mon agent in Europe to cause tinea capitis. 3-7 years chil-
dren irrespective of gender, remain the ones most com-
monly affected by tinea capitis, however, recently there
was an increase in infections in adults and the elderly
(Seebacher et al., 2008). Ivaskiene and others (2009) have
found that in the Kaunas city, Lithuania dogs and cats are
asymptomatic carriers of pathogenic and saprophytic
fungi in their coat. The most common pathogenic species
isolated were M. canis (16%), M. gypseum (12%), T.
mentagrophytes (1%) and saprophytic — Cladosporium
spp. (66%), Aspergillus spp. (55%), Penicillium spp.
(49%).

Although, dermatophyte infections generally are self-
limiting, treatment helps to speed the resolution of the
disease and minimise the risk of spread of infected spores
to the environment (Scott et al., 2001). Topical therapy is
indicated for animals with dermatophytosis and may be
the sole therapy for local, nondiffuse lesions.

Range of antifungal drugs is not so wide that of anti-
biotics as development of new antifungals has lagged
behind antibacterial research. Although mycoses are
widespread, there was a limited choice of effective and
nontoxic antifungal agents for a long time (Vanden Boss-
che et al., 2003). Polyene antibiotics and pyrimidine de-
rivatives were available for the treatment of fungal infec-
tions, however their limited antifungal spectrum ant toxic-
ity to mammalian cell diminished their usage (Maertens,
2004). The continued search for new and less toxic anti-
fungals led to the discovery of the azoles — imidazoles
(ketoconazole, econazole), the modification of which led
to the development of more potent azoles — triazoles (itra-
conazole, fluconazole) and bistriazoles (voriconazole,
posaconazole, ravuconazole). In last decades, a new group
of antifungal drugs allylamines has been synthesized. The
antifungal action of allylamines is mediated by inhibition
of main structural component of fungal cell membrane —
ergosterol biosynthesis at a site much earlier in the path-
way than the azole antifungal drugs (Matusevicius et al.,
2008 a, b). Allylamines are more effective and less toxic
to mammalian cell than azoles, because they are highly
selective for the fungal enzyme and have a minimal effect
on mammalian cholesterol synthesis.

The use of azoles and allylamines raised the develop-
ment of number of antifungal formulations, which are
licensed for use in human medicine. Recently, econazole
and terbinafine are widely used in antifungal preparations
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for human mycoses, however these agents are not li-
censed for use in animals. In veterinary available topical
formulations, such as Biopirox® (piroctonolamine), Suro-
lan® (miconazole), Otomax® (clotrimazole), Imaverol®
(enilconazole), Panalog® (nystatin), contain antifungals
of first generation imidazole and polyene groups, that are
fungistatic, have narrow spectrum of activity and the de-
velopment of resistance. Formulations for systemic use,
such as Norofulvin® (griseofulvine) is licensed only for
use in horses, Ketofungol® (ketoconazole) is licensed for
dogs only in France, Fulcin® (griseofulvine) is licensed
for use in dogs, cats, cattle and horses (Rochette et al.,
2003). A systemic use of these drugs often has a negative
impact on the animal’s body, as ketoconazole and griseo-
fulvine exert hepatotoxic activity. The use of an effective
and safe antifungal therapy that shortens the time of
treatment and shortens the exposure of the owners to the
disease is important in veterinary medicine.

The Laboratory of Experimental and Clinical Pharma-
cology in Veterinary Academy of Lithuanian University
of Health Science prepared two topical formulations with
laboratory code E-1 and T-1 to treat animals infected with
dermatophytosis. Both topical formulations in the form of
cream are produced on the basis of homogeneous oil-in-
water emulsion. The vehicle of formulations contains
chemical substances, which are safe and commonly used
in topical preparations, these are salicylic acid, mono-
ethanolamine, chloralhydrate (Yosipovitch et al., 2001).
The formulation E-1 contains antifungal active agent be-
longing to imidazole group — econazole nitrate (1%), T-1
formulation contains agent belonging to allylamine group
— terbinafine hydrochloride (1%). These creams had to
meet the following requirements: spread easily and dry
rapidly on animal skin, leaving no detectable residue and
adhering to the treated area without being tacky, having
optimal pH and being non-irritating to the skin, as well as
not having an objectionable texture or odor, having kera-
tolytic and moisturising effect on skin.

The aim of this study was to determine the clinical
and mycological efficacy of newly designed topical for-
mulations E-1 and T-1 and compare them with the li-
censed veterinary product Imaverol.

Material and Methods. Evaluation of therapeutic ef-
ficacy of formulations was performed using guinea pig
model. Guinea pigs are susceptible to dermatophytosis,
their large body surface provides sufficient area to per-
form experiments to determine clinical and mycological
efficacy (Ghannoum et al., 2009). Laboratory procedures
were carried out at the Microbiological laboratory and
Laboratory of Experimental and Clinical Pharmacology in
Veterinary Academy of Lithuanian University of Health
Science. The in vivo experiment with laboratory animals
was approved by the State Food Veterinary Service upon
the recommendation of the Ethics Commission of Lithua-
nia on the use of laboratory animals (permission Nr. 0185;
2009). Twenty Dunkin Hartley guinea pigs of both sexes,
two months of age, weighing 500g, were used. Animals
were anaesthetised subcutaneously by anaesthetic solution
(ketamine 40 mg/kg and xylazine 5 mg/kg). The area of 2
cm x 2 cm on the back of each animal was clipped and
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gently scraped with single-use manual razor. Such gentle
skin traumatization makes the animal more susceptible to
infection (Saunte et al., 2008). That the inoculum size
does not influence the severity of an infection (Saunte et
al., 2008), therefore animals were inoculated with M.
canis suspension adjusted to 0.5 McFarland turbidity
standard (1-5x10° CFU/ml (colony-forming units/ml)).
Suspension was prepared from M. canis colonies, initially
cultivated on Potato dextrose agar (Liofilchem, Italy) for
14 days at 27 °C. The colonies were covered with sterile
phosphate buffered saline (PBS, pH 7.4) and gently
scraped with the tip of a Pasteur pipette.

The experimental animals were divided into five
groups. The first group received the formulation T-1 con-
taining 1% of terbinafine hidrochloride, the second — the
formulation E-1 containing 1% of econazole nitrate, the
third — the Imaverol deep as a comparator every 3 days till
the end of clinical changes, the fourth — the vehicle-
placebo (the formulation without antifungal agent and
salicylic acid) and the fifth group was an untreated control
group. Creams (E-1 and T-1) were applied on the day
when clinical features of infection were most evident, in a
volume of ~25 mg per application to the infected area,
once a day and the treatment was continued till the resolu-
tion. Changes in lesion scaling, erythema, ulceration or
alopecia were examined and recorded daily. To evaluate
the clinical and mycological efficacy the methodology
described by Ghannoum et al. (2009) with little modifica-
tion was used.

To evaluate the clinical efficacy of different treat-
ments, the infected area was divided into four equal quad-
rants. Each quadrant was scored on a scale from 0 to 5 as
follows: 0 — no signs of infection, hair is fully re-grown; 1
— skin is calm, hair is half length long, no scaling; 2 — hair
re-grows on full lesion surface, little scaling; 3 — no red-
ness, little scaling, hair starts to re-grow, few bald
patches; 4 — slightly erythematous skin, loss of hair, scal-
ing; 5 — extensive damage to the skin, redness, crusting,
ulceration, loss of hair. These scores were summed for the
four sites on each animal and were used to compare the
efficacy of different treatments. Treatment efficacy in
percents was calculated using the following equation:

Efficacy=100 - (T-100/C)

T - the total score of treated or control lesion in each
animal

C - the score of 20 for the unhealed lesion

The total score for any group denotes the average
clinical score from different animals in the same group.

Standardised mycological examination was performed
on the day before the treatment and after that once a
week. Ten hairs were removed from each lesion, or, if the
lesion was bald, hairs were removed at the edges of the
lesion and placed on the Potato Dextrose Agar in Petri
dishes. Following incubation at 27 °C for seven days, the
hairs, which showed fungal growth, were counted. Myco-
logical evaluation was based on the number of culture
positive hairs obtained from each lesion. Percent efficacy
of different treatments and the control group was calcu-
lated with the same formula used to determine clinical
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efficacy; C score of 10 was assigned for the unhealed
lesion.

Statistical analysis of data was performed by the use
of SPSS statistical package (SPSS for Windows, SPSS
Inc., 1989-1995, Chicago, IL, USA). Mean total (£SD)
(SD — standard deviation) lesion severity scores and total
count of infected hairs was calculated for each treatment
group over the trial period. The Mann-Whitney Test was
applied to compare two treatment groups. P value <0.05
was considered significant.

Results. All experimental animals were successfully
infected. Figure 1 shows the appearance of guinea pig
skin photographs taken on the days of inoculation, of se-
vere clinical signs and every 8th day of treatment. During
the present experiment the first signs of infection were
observed on the 10.2+2.7 day after the inoculation and
manifested themselves in erythema, swelling, scaling and
bristle hair. These alterations became more evident on the
18.3+8.0 day and the treatment procedure was started.
Lesions formed where the skin was abraded and didn’t
extend to other sites of the body. Treatment with the T-1
cream removed infected material (crusts, large skin flakes
and hairs) on the 8.5+£1.9 day of treatment, treatment with
E-1 cream — on the 13.0+4.1 day, treatment with Imaverol
solution — on 14.8+3.8 day, and treatment with vehicle —
on 13.346.7 day. Untreated lesions were free of infected
material on 19.545.5 day since well defined signs of in-
fection developed. It was observed, that experimental
creams and their vehicle alone took around 10 to 20 min-
utes to get absorbed by the skin. After these treatments
skin looked clearer, moisturised, soft and elastic. Mois-
tened crusts and skin flakes detached easier from the sur-
face of the lesion and fell off. After “cleansing” the lesion
the new hair started to grow back at a different time pe-
riod, depending on treatment. When treating animals with
T-1, it took 6.3£3.2 days for hairs to start shooting; when
treating animals with E-1, it took 7.8%1.7 days, with
Imaverol — 6.5+2.4, with vehicle — 8.3+2.9. In untreated
control animals first hairs showed up in 8.25+0.9 days.

Table 1 and Figure 2 show comparative clinical effi-
cacy of each tested preparations. The clinical efficacy of
T-1 cream resulted in 18.75% (day 8), 53.75% (day 16),
72.5% (day 24), 95% (day 32) and 100% (day 36). The
efficacy of E-1 cream varied from 13.75% (day 8),
31.25% (day 16), 45% (day 24), 68.75% (day 32), 90%
(day 40) and 100% (day 44). Clinical effectiveness of
Imaverol solution varied from 7.5% (day 8), 26.25% (day
16), 47.5% (day 24), 75% (day 32), 90% (day 40) and
100% (day 48). Treatments with Imaverol solution, re-
peated every 3 days, demonstrated clinical efficacy after
13.541.0 applications. When animals were treated with
vehicle of the creams, mean percentage improvement of
clinical features varied from 10% (day 8), 31.25% (day
16), 55% (day 24), 70% (day 32), 92.5% (day 40) and
100% (day 48). During our experiment, untreated guinea
pigs recovered spontaneously. Clinical effectiveness var-
ied from 3.75% (day 8), 12.5% (day 16), 25% (day 24),
37.5% (day 32), 57.5% (day 40), 87.5% (day 48) and
100% (day 56).
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Figure 1. Guinea pig skin photographs taken on the day of inoculation, on the day of severe clinical signs ap-
pear and every fourth day of treatment

DI — day of inoculation

DS — day of severe clinical signs; treatment begins

Comparing the clinical effectiveness between the test  between the: T-1 and E-1 creams on the 32 day of treat-
preparations and spontaneous recovery, statistically sig-  ment; between the T-1 cream and spontaneous recovery
nificant (p<0.05) differences of effectiveness determined on the 28, 32 and 36 days; between E-1 cream and self-
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recovery on the 28, 32, 36 and 40 days; between the vehi-
cle of the creams and self-recovery on the 36 and 40 days.

All experimental treatments produced a 100% myco-
logical efficacy response, however it was time dependent
(Figure 3). The 100% mycological efficacy in the group
treated with T-1 cream, was achieved on the second week
of treatment, in the group treated with E-1 cream — on the
third week of treatment, treatments with Imaverol showed
negative mycological results on the fourth week of the
treatment, treatments with the vehicle — on the fifth week
of treatment. Untreated control animals were culture

negative on the eighth week after the appearance of well
defined clinical signs of infection. Mycological efficacy
of T-1 cream was superior compared with Imaverol, vehi-
cle and control group (p<0.05). Mycological efficacy of
E-1 cream was superior compared with untreated control
group (p<0.05). Statistically significant differences be-
tween mycological efficacy of E-1 cream and Imaverol
determined after first and second weeks of treatment, be-
tween E-1 cream and vehicle — after second week of
treatment.

Table 1. Mean clinical scores £SD and percentage expression of each tested formulation and control

Before Treatment days
Group | Mean=SD  the |1 g |0 | 6 | 20 | 24 | 28 | 32 | 36| 40 | 44 | 48 | 52 | s6
treatment

T-1 cream
X 20,0 |18,0]16,25/11,75| 925| 7,25|5,50|3,75| 1,0 | O 0 0 0 0 0
I SD 0 2,31] 2,87 685|750 | 6,75| 7,14 5,19| 2,0 | 0O 0 0 0 0 0
% 0 10 | 18,75|41,25|53,75|63,75| 72,5|81,25] 95 | 100 | 100 | 100 | 100 | 100 | 100

E-1 cream
X 20,0 |18,2517,25| 15,5 |13,75|12,25| 11,0| 8,75| 6,25|3,50| 2 0 0 0 0
I SD 0 1,26 1,89 1,0 | 1,71 | 3,30 | 2,16| 0,96 | 2,06 | 2,52|2,31| 0 0 0 0
% 0 8,75(13,75|22,50|31,25|38,75| 45 |56,25|68,75/82,50, 90 | 100 | 100 | 100 | 100

Imaverol
X 20,0 |20,0|18,50|16,75|14,75| 13,0 |10,50| 7,25| 5,0 | 3,25| 2,0 | 0,75] O 0 0
111 SD 0 0 |1,73]096| 1,50 2,0 |3,79]|525]| 6,06|5,19| 40 |1,50| 0 0 0
% 0 0 | 7,50|16,25|26,25| 35 |47,50|63,75| 75 |83,75] 90 |96,25 100 | 100 | 100

Vehicle of the cream

X 20,0 |19,0] 18,0 16,0 |13,75|10,75] 9,0 | 7,25]| 6,0 | 4,0 | 1,50| 1,50| 0 0 0
v SD 0 2,0 231 1,63|263| 538]|529]|585]|516|327[191[191| 0 0 0
% 0 5 10 | 20 |31,25|46,25| 55 63,75 70 | 80 |92,50[92,50| 100 | 100 | 100

Control
X 20,0 |20,0|19,25| 19,0 |17,50|17,50| 15,0| 14,0|12,50|{11,25| 8,50| 4,0 | 2,50 | 1 0
v SD 0 0 1,50 20 |191|191] 2,0 ]231| 1,0 1096| 1,0 |327]| 30| 20| 0
% 0 0 |375| 5 |12,50/12,50| 25 | 30 |37,50|43,75/57,50, 80 | 87,5| 95 | 100

It was also noticed, that, however, treatment with E-1
cream induced skin irritation with such effects as redness
and itching. These effects persisted in each treated animal
of this group for few minutes after spreading the formula-
tion and only at that period, when lesions had acute in-
flammation. Later, when the skin of a lesion regenerated,
side effects were not present.

Summarizing the results we can say, that cream E-1
resolved clinical features of dermatophytosis in 44 days
and eliminated pathogen in three weeks, cream T-1 elimi-
nated the pathogen in two weeks and clinical symptoms
disappeared in 36 days.

Discussion and conclusions. Summarizing the results
we can say that the present work on dermatophytosis in
guinea pigs represents a relatively simple model to per-
form the study of the pathogenesis of dermatophytic in-
fection and evaluate the efficacy of antifungal therapeutic
agents. Over the past decade, the effectiveness and toler-
ability of terbinafine actively investigated in the treatment
of animal dermatomycoses. After a number of studies on
animals, scientists have shown that orally administered
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terbinafine is effective in the treatment of cats suffering
from experimentally induced or naturally occurring der-
matophytosis (Castanon-Olivares et al., 2001; Kotnik,
2002; Kotnik, Cerne, 2006, Foust et al., 2007). Recently
topically applied terbinafine showed superior effective-
ness in the experimental Trichophyton mentagrophytes
infection in guinea pigs (Ghannoum et al., 2009; 2010).
Therefore our research is timely and relevant.

Evaluation of the efficacy of various preparations ap-
plied once daily demonstrated that T-1 cream, E-1 cream,
their vehicle and Imaverol solution possess clinical and
mycological efficacy against M. canis infection. Among
the formulations tested, the T-1 cream caused more rapid
and persistent clearing of tinea corporis signs and cured
all experimentally infected animals in a shorter period of
time, than E-1 cream and licensed product Imaverol.

The Fig.1 and Fig.2 show that the clinical efficacy of
T-1 cream is beginning to grow rapidly on the 8 day of
treatment compared with other groups, but statistically
significant efficacy determined on the 28, 32 and 36 days
of treatment comparing to the control group and on the 32
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day - comparing to the effectiveness of E-1 cream. Clini- efficacy determined on the 28, 32, 36 and 40 days com-
cal effectiveness of E-1 cream began to increase rapidly  paring to the control group.
on the 16 day of treatment and statistically significant
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Figure 2. Clinical effectiveness of the formulations
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Figure 3. Mycological effectiveness of the formulations
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On the 28 day of treatment the skin treated with T-1
cream was evaluated by 3.75+5.19 points (81.25%), as it
looked slightly pink, was elastic and moisturized, had no
scales, hair was re-grown up to half of full-length (6 mm).
On the same day skin treated with E-1 cream was evalu-
ated by 8.75+0.96 points (56.25%), as it looked dry,
scaly, slightly reddened, the hair were 3 mm re-grown.
The skin of control untreated animals just started to grow
new hair, it was dry, reddened, scaly. Such clinical fea-
tures were evaluated by 14.0£2.31 (30%).

The effectiveness of T-1 cream was superior to E-1
cream on the 32 day of treatment, as on this day skin
treated with T-1 cream was almost fully healed, it looked
elastic, slightly pink, moisturized, had no signs of scaling,
hairs were almost re-grown and therefore such skin fea-
tures were evaluated by 1.0+£2.0 points (95.0%). On the
same day skin treated with E-1 cream was dry and scaly,
looked slightly inflamed, hair re-grown up to half of full-
length (6 mm), such skin features were evaluated by
6.25£2.06 points (68.75%).

The treatment with vehicle was effective in inhibiting
fungal growth compared to the infected untreated control
group. It is perhaps due to everyday moisturising effect on
skin, which speeds up the cleansing of the lesion and
helps to recover skin barrier properties. It was noticed that
after the crust is gone and the hair had fallen off, both of
which are the food source of dermatophytes, it is easier
for the pharmacological formulation to reach the stratum
corneum and the microscopic fungi present within. There-
fore, after such “cleansing” the lesion heals and the hairs
start to grow back.

According to the literature dermatophytosis is a com-
mon infectious skin disease in small animals. Since der-
matophytosis is highly contagious and zoonotic, its treat-
ment must be effective, safe, comfortable to administer
and inexpensive. Topical drug delivery formulations be-
come more widespread in veterinary medicine. Topical
therapy is often preferred to oral drug administration in
the treatment of cutaneous fungal infections in pets. The
therapeutic efficacy of a topical formulation depends on
the nature of the vehicle and the physicochemical proper-
ties of the active substance. To attain the same local drug
concentration, a higher oral dose generally needs to be
administered, hence increasing the risk of adverse effects
(Ozcan et al., 2009). Preferred formulations for topical
administration of an active substance are creams and lo-
tions that are typically homogeneous oil-in-water emul-
sions, or "vanishing creams", with a continuous aqueous
phase containing oily globules. Evaporation of the aque-
ous phase gives a cooling effect after application (Wil-
liams, 2003). Oil-in-water emulsions intensively hydrate
the skin by donating the water. Increased skin hydration
opens the structure of the superficial layers of the skin
leading to an increase in penetration of active agents
(Benson, 2005).

It is well known that emollients, moisturisers and
keratolytic agents are essential in the topical treatment of
skin diseases. They are adjuvant to classic treatments and
help to normalize barrier function of stratum corneum,
they exert anti-inflammatory effects and make the epi-
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dermis more resistant to external stressors. Salicylic acid
is commonly used externally in ointments and solutions
for its antiseptic, keratolytic and antipruritic properties; it
increases hydration and softens the stratum corneum by
decreasing its pH. Topical salicylates enhance the absorp-
tion and efficacy of other topical medications (Yosi-
povitch et al., 2001). In addition, the pH of creams was
achieved to 6.2, because reduction in skin pH inhibits the
proliferation of pathogenic microflora (Matousek et al.,
2003).

Our results are in agreement with previous studies that
demonstrated high effectiveness of topical terbinafine
formulations in the treatment of experimental dermato-
phytosis in guinea pigs (Ghannoum et al., 2004; 2009;
2010). Terbinafine is a lipophilic drug, it tends to accu-
mulate in stratum corneum and hair follicles and persists
there at concentrations above the MIC for several weeks
after a short-term therapy (Foust et al., 2007). Their ab-
sorption into the bloodstream after topical application is
very low (Schéfer-Korting et al., 2008).

By this experiment we also confirmed the statement
that dermatophytosis is a self-limiting disease (Colombo
et al., 2001; Scott et al., 2001). The clinical symptoms in
our control guinea pigs resolved spontaneously in 56
days. In the similar experiment with guinea pigs Caval-
canti and others (2002) observed spontaneous cure of
lesions about 40 days after inoculation.

In conclusion, experimental creams E-1 and T-1 are
effective in the treatment of experimentally induced der-
matophytosis in guinea pigs.

1. Cream T-1 is more effective than cream E-1.
Treatment with T-1 cream eliminated the pathogen in two
weeks and the clinical symptoms disappeared in 36 days.
Treatment with E-1 cream eliminated the pathogen in 3
weeks and a complete resolution of clinical signs of infec-
tion was achieved on 44 day.

2. Comparing to the effectiveness of creams, treat-
ment with Imaverol solution resolved clinical features of
disease in 48 days and eliminated the pathogen in four
weeks, treatment with vehicle resolved clinical features in
48 days and eliminated the pathogen in five weeks.

3. Untreated guinea pigs were culture negative on the
eight week and cured spontaneously in 56 days after well
defined signs of infection revealed.

4. The reservoir effect and the fungicidal activity of
terbinafine, combined with the keratolytic effect of sali-
cylic acid and the hydration effect of newly designed
formulation, allow to reach fast results in treating der-
matophytosis in pets.
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