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Dermatophytosis, one of the most common
equine skin diseases (Sloet van Oldruitenborgh-
Oosterbaan et al.,, 1994) is a myco-
dermatological disease caused by keratinophilic
fungi Microsporum or Trichophyton species
(Connole, 1990; Pal et al., 1994). The most
commonly isolated fungi from animal cases were
T.  verrucosum, T. mentagrophytes, and
Microsporum species (Abou-Gabal et al., 1976;
Al-Ani et al., 1995). T. equinum is the most
commonly involved agent in horses and it is
reported in many countries (Hasegawa and Usui,
1975; Al-Ani et al., 2002).

Aspartate aminotransferase (AST), an enzyme
found in many tissues and organs, mostly active
in the liver (Zimmerman et al., 1968), is a
sensitive marker of liver damage when its serum
activity is increased (Meyer and Harvey, 1998).
Activity of AST in horses is much higher than in
other animals (Cornelius et al., 1958), and is
influenced by muscle activity (Weigert et al.,
1980), species, breed, and age. Working horses
have a higher activity in contrast to horses at rest
(Weigert et al., 1980).

Gamma-glutamyltransferase (GGT) is another
enzyme usually found in cells with high
secretion or absorption rates. Especially, in liver,
kidneys, pancreas, intestines, and spleen, its
activity is higher (Tennant, 1997). In the horse,
the GGT activity is relatively high in the liver.
GGT activity is suggested as a priority serum
marker for the diagnosis of hepatic disease in
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animals (Kramer and Hoffman, 1997; Olsman
and Sloet van Oldruitenborgh-Oosterbaan, 2004),
as well as in equines GGT carries an important
role in sick horses with hepatic disorders.

Other significant cellular enzymes are: alkaline
phosphatese (ALP) and lactate dehydrogenase
(LDH). However, most of those enzymes also
have high concentrations in other tissues.
Therefore, the latter aforementioned enzymes are
not recognized specifically for the diagnosis of
hepatic disorders in horses. However, it should
be mentioned that in an attempt to support the
diagnosis, the determination of those enzymes
may be valuable (Schall, 1976).

To the present knowledge of the authors, there
have been few studies previously that discussed
the effect of dermatophytosis on biochemical
parameters, in which mostly were performed in
cattle (Kumar and Khurana, 2002; Atakisi et al.,
2006; Karapehlivan et al., 2007). In fact, no
previous study was performed analysing the
relationship  between dermatophytosis and
hepatic functions in hunter/jumper and dressage
horses in Turkey. Therefore, the aim of the
present study was to investigate the activities of
above mentioned enzymes in the sera samples of
valuable dressage and hunter/jumper horses with
dermatophytosis. Because there is lack of
systematic data for those important parameters
with regard to superficial mycotic diseases for
these horses, the obtained results may be
valuable contributors to a better understanding of
biochemical processes in the horse with
tricophytosis.
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Sixteen hunter/jumper and dressage horses
(seven stallions and nine geldings), aging from
two to seven-year-old were evaluated by
complete physical examination and deemed
eligible for including in the present study. The
study was performed during early winter from
2006 to 2008. All animals were dressage or
hunter/jumper horses. All cases were presented
with a complaint related to dermatological
problems; otherwise, all of those were healthy.
None of the horses included in the study had
been received medications for at least one month,
in an attempt to exclude influence of any
medications to the blood work-up.

Horses were deemed eligible for enrolment once
they satisfied inclusion criteria. Primary and
major criteria included positive fungal culture
against Tricophyton equinum. In addition, the
presence of alopecia, scaling, and focal mycotic
lesions was another inclusion criteria.
Differential diagnosis considered to account for
skin lesions susceptible for tricophytosis
included mite infestation, urticaria, bacterial
folliculitis, autoimmune  conditions, and
endocrine diseases. Animals diagnosed to have
any of those aforementioned conditions as
detected previously by results of skin scrapings,
cytology, fungal culture, food trial, haematology,
biochemistry, and urinalysis, were excluded.

The lesions started as patches of raised hair and
soreness. In about several days later, the hair
detached leaving bald, grey, and shining areas
approximately 2-5cm diameter. The lesions were
pruritic, with exudate and areas of hairless, and
thickened skin. Moderate scaling was evident.
All the horses had the exact clinical presentation.
The shape, size, position, distribution, and time
of the appearance of skin lesions were recorded.
The lesions were present for 15-25 days duration.
None of the horses had had nodular lesions.

An age-matched control group (n=16: seven
stallions and nine geldings), aing from two to
seven-year-old consisted of healthy
hunter/jumper and dressage horses with no
disease condition. The skin of all animals was
examined and a complete clinical examination of
all affected animals was performed. Evaluation
of the general state of the animals, temperature,
pulse rate, respiratory rate, appetite, and
morbidity rates were recorded.

Hair or scab samples were collected from all 16
horses. Collected samples were used both for
microscopic examination and fungal -culture.
Hair sample was also pulled out from healthy
horses for analysis. Fungal isolation was carried
out by the cultivating method using selective
agar medium for  Trichophyton'.  The
identification of the dermatophytes was
performed by the characteristics of the colony
and morphology.

The activities of serum AST, alanine
aminotransferase (ALT), LDH, ALP, and GGT
were assayed colorimetrically according to the
Standard  procedures using commercially
available diagnostic kits obtained from Biolabo
Samaizy (France). Differences on serum
biochemical analyses between the two groups
were assessed by Mann-Whitney U test. All data
are presented as meantSE. Values were
considered statistically significant when P<0.05.

Concentrations of AST, ALT, LDH, ALP, and
GGT activities in the serum samples of 16
hunter/jumper and dressage horses with naturally
acquired dermatophytosis and those of a group of
gender and age-matched healthy controls
(n=16) are shown in Table 1. In addition, fungal
isolation and microscopic examination results
were shown in Table 1.

Table 1. Cellular enzyme activities in hunter/jumper horses with dermatophytosis and healthy horses

Enzyme Healthy controls Dermatophytic horses
Alanine aminotransferase (U/L) 12.6+0.94 12.7+0.95
Aspartate aminotransferase (U/L) 207.5+£2.67 209.8+3.69
Lactate dehydrogenase (U/L) 216.0+10.94 198.7+9.00
Gamma-glutamyltransferase (U/L) 19.3£0.90 17.9£1.09
Alkaline phosphatase(U/L) 205.5+5.64 208.3+4.18

There were no significant differences between groups (P>0.05)

'Difco Laboratories — Detroit, USA.
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Comparison of serum biochemical variables
between dermatophytic horses and healthy control
group, showed no differences (P>0.05) for mean
values of AST, ALT, LDH, ALP, and GGT.

According to the research results, concentrations of
AST, ALT, LDH, ALP, and GGT enzyme activities
in the sera samples of hunter/jumper and dressage
horses with dermatophytosis and those of a group
of gender and age-matched healthy controls,
remained within the known values recorded in
horses. The normal activity of AST, ALT, LDH,
ALP, and GGT enzymes during the course of
dermatophytosis could be attributable to no
influence of the disease on the activities of hepatic
enzymes investigated. Therefore, it may be
suggested that dermatopyhtosis had no apparent
effect on hepatic function in horses enrolled in this
study. The obtained results could serve for a better
understanding of biochemical processes in
dermatophytosis, for estimating their physiological
status, and for diagnostic purposes.

Dermatophytosis causes infection in the hair
roots of horses (Connole, 1990) and colonization
is limited to the dead keratinized tissue of the
stratum corneum, resulting in inflammatory
reactions (Weitzman and Summerbell, 1995). It
has been well recognized and documented that
dermatophytes may be able to produce
proteolytic and lipolytic enzymes (Morganti et
al., 1992) that have major roles in mycotic
invasion resulting in pathogenesis (Muhsin et al.,
1997; Schaufuss and Steller, 2003). During the
course of invasion process, the metabolic
products of the fungi may even penetrate the
liver via passing through the skin and circulatory
system (Atakisi et al., 2006). Similarly, the
pathogenesis of another fungi, disseminated
Candida infection includes penetration and
adhesion from a colonized mucosal location to
internal parenchymal organs, such as in the liver.
The liver has been invaded by Candida albicans
after intraperitoneal infection of mice (Felk et al.,
2002). Given the fact that fungal invasion may
be capable of reaching the liver, the primary
interest of the authors and reason for performing
this study was to investigate the possible
influence of dermatophytosis on hepatic
functions in horses.

When host cells of the liver are damaged, the
organ-specific enzymes such as AST, ALT, and
GGT (in liver) may be released and are
detectable in the blood. Therefore, in this study
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the authors used all these enzyme activities in the
blood to monitor the potential of dermatophyte
pathogens to damage the hepatic tissue. Indeed,
no elevations were detected in horses with
dermatophytposis. Therefore, it should be
suggested that dermatophyte infection was
unable to cause hepatic tissue damage in the
horses enrolled in this study, by means of blood
work-up.

On the other hand, there have been few studies
investigating the influence of dermatophytosis on
biochemical parameters, mostly performed in
cattle in Turkey (Atakisi et al., 2006;
Karapehlivan et al., 2007). In a previous study
regarding biochemical functions in cattle with
dermatophytosis, statistically significant
increases on GGT, AST, ALT, and LDH levels
in dermatophytic cattle were found (Atakisi et
al., 2006). In contrast, in another study, no
statistical difference was reported in AST and
ALT levels between healthy and dermatophytic
cattle (Kumar and Khurana, 2002). In fact to the
knowledge no previous study has been
performed analysing the relationship between
dermatophytosis and hepatic functions in
hunter/jumper and dressage horses in Turkey.

According to the research results, concentrations of
AST, ALT, LDH, ALP, and GGT enzyme activities
remained within the known values in the sera
samples of hunter/jumper and dressage horses with
dermatophytosis and those of a group of gender and
age-matched healthy controls. In addition, no
statistically significant differences were found for
mean values of the cellular enzymes investigated.
The normal activity of AST, ALT, LDH, ALP, and
GGT enzymes during the course of
dermatophytosis could be attributable to no
influence of the disease on the activities of hepatic
enzymes investigated. Therefore, it may be
suggested that dermatopyhtosis had no apparent
effect on hepatic function in horses enrolled in this
study. The obtained results could serve for a better
understanding of biochemical processes in
dermatophytosis, for estimating their physiological
status, and for diagnostic purposes. This fact
indicates the necessity of further studies with larger
horse populations to better understanding of the
aetiology of dermatophytosis in horses, which will
become the prior subject of our next study.
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RESUMO

Valores de enzimas celulares envolvendo testes da func¢do hepdtica em 16 equinos de caga e de salto com
tricofitose naturalmente adquirida foram comparados com 16 equinos saudaveis, para avaliar os efeitos
da doenga sobre as atividades dessas enzimas hepaticas. Todos os cavalos diagnosticados com tricofitose
ou positivos para Tricophyton equinum foram isolados. Soro aspartato aminotransferase (AST), alanina
aminotransferase (ALT), lactato desidrogenase (LDH), fosfatase alcalina (ALP) e gama glutamil
transferase (GGT) foram analisados por calorimetria. Nao houve diferengas significativas entre os
animais doentes e os sauddaveis quanto as atividades enzimdticas.
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