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SUMMARY

In July 2003, an outbreak of dermatophytosis was occurred in a flock of
twenty goat kids at Kafr El- Sheikh Province. The morbidity rate reached
100% and Trichophyton verrucosum was identified in the examined skin
scraping and hairs of infected animals through direct microscopic
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examination and culture method. Clinically infected kids showed skin
lesions in the form of circumscribed circular areas of alopecia, scaling
and crusting. The lesions involved the face, external ears, neck and
sometimes limbs, but generalized body involvement was not recorded.
Hematological examination noted a significant decrease (P<0.05) in
erythrocytic count and hemoglobin concentration in infected kids
compared to apparently healthy control ones from flock without skin
lesions. Also serum biochemical analysis of infected animals revealed
significant decrease (P < 0.05) in the levels of zinc and vitamin A in
comparison with apparently healthy control ones, which reflecting the
role of undernutrition in the spreading of infection. Control of this
outbreak consists of immediate beginning of therapy by using daily
topical application of 10% iodine ointment on the lesions of infected
kids for 14 days in the first group or spraying entire animal body using
enilconazole (Imaverol; Janssen) for three applications at three days
interval in the second group, in addition to disinfection of animals pen
and equipments using 10% hypochlorite solution to eliminate the fungal
spores from the environment, but rapid clinical and mycological cure
was observed in enilconazole treated group especially those received vit.
A and mineral supplementation.

Key words: Dermatophytosis, Goat kids
INTRODUCTION

Goats are exploited for diverse purposes including meat, milk,
cheese production and skin for leather making (Smith and Sherman,
1994).

Dermatophytosis is a fungal disease that affect the outer layer of
the skin and hairs (Lateur, 2000 and Smith, 2002). Dermatophytes can
affect any domestic animal, including livestock and pets, as well as
humans (Connole, 1990). Although dermatophytosis is relatively
common in cattle it is relatively rare in goats (Stannard, 1988;
Hungerfords, 1990; Fraser, 1991; Matthews, 1991 and Radostits et al.,
2000).

Some dermatophytes have great zoonotic importance, where
many of them occurring primarily in animals and can be transmitted
from infected animals to man (Beck and Clark, 1998 and Nakamura et
al., 1999).
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Although several genera of dermatophytes are involved in the
etiology of dermatophytosis in goats, the vast majority of lesions are
caused by Trichophyton verrucosum (Fraser, 1991; Matthews, 1991;
Smith and Sherman, 1994 and Smith, 2002).

The transmission of dermatophytosis is usually by either direct
contact with infected host (animals or humans) or indirect contact with
infected exfoliated skin or hairs in premises and equipments (Scott,
1988; Radostits et al., 2000 and Smith, 2002).

Direct microscopic examination and culture of skin scraping and
hairs from the periphery of lesions are necessary to confirm the clinical
diagnosis of dermatophytosis (Katoh ef al., 1991; Porgerson and Abbott,
1999 and Markus ef al., 2001).

The available literatures lack about dermatophytosis in goats, so
this investigation was delineated to study this disease in goats with a
special reference to clinical picture, blood and serum biochemical
parameters as well as control of an outbreak of such disease in kids.

MATERIALS and METHODS

1. Animals:

A goat flock belonging to Kafr El-Sheikh Province consists of 20
kids were subjected to this study; all of these animals were male and less
than 6 months of age. According to the parasitological examination, all
kids were free from external and internal parasites.

2. Clinical examination:
All kids were subjected to complete clinical examination
according to Smith and Sherman (1994).

3. Fecal examination:

Parasitological examination of fecal matter was carried out
according to Coles (1986) to ensure that kids are free from internal
parasites.

4. Mycological examination:

Skin scraping was carried out (before treatment and after
recovery) according to Kelly (1984). After that the scraped materials
were divided into two parts; the first was subjected to direct microscopic
examination (Koneman and Roberts, 1985) and the second for culture on
Sabouraud Dextrose Agar Media (SDA) with chloramphenicol and
cyclohexidine. The media kept at 27°C for 3 weeks. Identification of the
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resulted colonies were carried out according to Kozlowska and Nuber
(1996) and St-Germain and Summerbell (1996).

5. Hematological examination:

Anticoagulated blood samples were collected from infected
animals as well as from apparently healthy control ones (i.e. from other
flock in similar sex and age and without history of skin lesions).
Erythrocytic and leukocytic counts, hemoglobin concentration and
differential leukocytic count were carried out according to Coles (1986).

6. Serum biochemical analysis:

Copper and zinc estimation were carried out on the serum of
diseased and apparently healthy kids using atomic absorption
spectrophotometer (Willis, 1960), while, serum vitamin A level was
estimated according to Nobert (1986).

7. Therapeutic trials:

Diseased kids were divided into two main groups each of 10
animals. Treatment was carried out after removal of skin crusts using
daily topical application of 10% lodine ointment for two weeks (1%
group), while the second group were treated by spraying of all entire
body using enilconazole (Imaverol; Janssen) for 3 applications at 3 days
interval. In addition to the previous treatments and inside these groups, 5
kids from each were supplemented with vitamin A (100.000 I.U/animal)
by intramuscular injection and mineral mixture as dietary additives,
while the remaining animals not receive this treatment.

8. Statistical analysis:
The obtained data was analysed according to Snedecor and
Cochran (1980).

RESULTS and DISCUSSIONS

Dermatophytes are a group of morphologically and
physiologically related molds that cause well defined infection in
vertebrates (Torres ef al., 2002). In the last two decades the incidence of
infections caused by dermatophytes and other fungi has increased
considerably (Weitzman and Summerbell, 1995 and Norris et al., 1999).
Moreover, the hazard of zoonotic infection and reduction of animal price
gave ringworm a major attention (Osman ef al., 2002).

Concerning disease frequency, the disease spreads very rapidly in
the flock, with most animals become affected within a few weeks
causing a 100% morbidity rate. The highest spread of the infection to
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affect all the flock may be attributed to the nature of the disease, where,
it was highly contagious transmitted via direct and indirect contact
(Scott, 1988; Hungerfords, 1990; Radostits et al, 2000 and Smith,
2002). In addition to the increase susceptibility of young animals to this
infection. The susceptibility of young animals are probably related to
lack of prior exposure to infection and thus no immunity. Other factors
that may be operative on occasion are over crowdness and conditions
that decrease resistance to infection such as poor nutrition (Scott, 1988
and Smith, 2002). Moreover, the environmental factors may aid in the
increasing of the morbidity, where, the presence of kids indoors in hot
humid climates with little or no sunlight have an increased the incidence
(Stannard, 1988 and Smith, 2002).

The occurrence of this outbreak in July coincided with Radostits
et al. (2000) who said that, however, high incidence of clinical cases was
recorded in winter, outbreaks often occur during the summer months,
where, close confinement and possibly undernutrition seem to be more
important in the spread of the disease.

Mycological examination of the examined skin scrapings and
hairs revealed Tr. Verrucosum, in agreement with the results of Fraser
(1991); Matthews (1991); Smith and Sherman (1994) and Smith (2002).

The incubation period of ringworm may range from 1 to 6 weeks
(Stannard, 1988 and Smith, 2002). So, the rapid appearance of the
lesions within only few days after animal arrival (Purchasing) is
indicative that these animals were affected before their arrival and
reached when they were in the incubation period. Moreover, apparently
healthy animals may carry the fungal spores in their skin. Similar
observation was previously reported by Ali et al.(1988) and Efuntoye
and Fashanu (2002) who isolated fungus from skin and pens of healthy
animals.

The clinical signs observed during this outbreak included the
appearance of skin lesions in the form of circumscribed circular areas of
alopecia, scaling and crusting. In addition to multifocal nature of the
lesion, the individual lesions usually vary considerably in size. Later,
these lesions coalesce to each other forming large irregular lesions.
These skin lesions were most commonly seen on the face, external ears,
neck and sometimes limbs but generalized body involvement was not
occurred. Also, pruritus was not observed (Figs. 1 - 4). In addition,
infected kids showed some degree of discomfort and inappetence.
Similar signs were previously reported by Hungerfords (1990); Fraser
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(1991); Matthews (1991); Smith and Sherman (1994); Radostits et al.
(2000) and Smith (2002). Under normal circumstances, dermatophytes
only invade fully keratinized non-living tissue, thus the only clinical sign
they can produced by their presence is alopecia, which results from
breaking of the weakened hair shafts (Stannard, 1988).

Hematological examination revealed a significant decrease
(P<0.05) in erythrocytic count and hemoglobin concentration in infected
animals compared to apparently healthy control ones (Table 1). This
anemia may be attributed to the inappetence and under nutrition as kids
were fed a poor quality roughage and concentrate during the outbreak of
dermatophytosis.

Table 1: Herﬁogram in apparently healthy and diseased kids.

. App. healthy kids | Diseased kids
- Variable (n=5) (n=20)

RBCs 10%ul)| - 8.30+0.5 7.10 + 0.3*
Hb g/dl 9.5+ 0.3 8.1 + 0.4*

PCV % 243+12 255+ 1.5
WBCs, (10%/ul) 9.70 + 0.2 10.1 £0.25
Neutrophils (10%/u1) 3.20+0.1 3.1+0.2
Lymphocytes (10*/ul) 4.80 +0.1 4.95+0.3
Monocytes (10%/ul) 0.55 + 0.05 0.50 +0.03
Eosinophls (10°%uD)| _ 0.50+0.03 0.51 + 0.05

* = Significant at P<0.05

Blood serum biochemical analysis of infected kids revealed a
significant decrease (P<0.05) in both zinc and vitamin A with the mean
values of 101.3 + 2.2 pg/dl and 21.4 + 2.1 pg/dl, respectively in
comparison with 108.2 + 3.1 ug/dl and 26.5 + 2.05 pg/dl in apparently
healthy kids (Table 2). These deficiencies may be contributed to the
development of wide spread and chronic lesions of dermatophytosis
(Lepper, 1972). Regarding serum zinc, McDowell (1989) reported that
serum zinc level less than 0.8 ppm might associated with skin lesions.
But concerning vitamin A, Smith and Sherman (1994) mentioned that,
vitamin A is essential for normal epithelial covering and its deficiency
enhance the skin lesion. Moreover, Liao ez al. (1996) and Nonnecke ez
al. (1999) mentioned that, vit. A is essential for maturation of neonatal
immune system and its deficiency cause suppression in autoimmunity by
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decreasing hyperactivity of both cellular and humoral immune function
and increase susceptibility to infectious diseases. In addition, Pandey and
Mohin (1980) reported that young debilitating kids under nutritional
deficiency are most at risk for developing ringworm.

Table 2: Serum biochemical constituents of copper, zinc and vitamin A
in apparently healthy and diseased kids.

. App. healthy kids | Diseased kids
Variable (n=5) (n=20)
Copper pg/dl 98.3+2.2 972+1.5
Zinc pg/dl 108.2 + 3.1 101.3 +2.2%
Vit. A ug/dl 26.5 +2.05 21.4 +2.1*

* = Significant at P<0.05

The choice of the proper treatment is determined by the site,
extend of the lesions and the species involved, as well as by the efficacy, -
safety profile, and kinetics of the available drug. For localized non
extensive infections, topical therapies are generally used, whereas in
cases of extensive infections, systemic antifungal treatment is necessary
(Paterson, 1999; Niewerth and Korting 2000; Alou et al., 2001 and
Debruyne and Coquerel, 2001).

In this investigation, treatment of the first group was carried out
using daily topical application of 10% iodine ointment for 14 days after
removal of skin crusts. In addition to the previous treatment, only five
infected kids of this group received vitamin A (100.000 I.U/animal)
intramuscularly together with mineral mixture containing zinc. While
treatment of the second group was done using enilconazole spray of
entire animal body for three applications at three days interval. Also, five
kids of this group receive the previous treatment of vitamin A and
mineral mixture. The results of treatment program revealed that recovery
rate (clinical and mycological) was faster in enilconazole treated group
~ especially those received vitamin A and mineral supplements (Fig. 5-7).
Similar results were previously recorded by Radostits ef @l. (2000) who
reported that supplementation of the diet with vitamin A to young
housed animals should be encouraged as a preventive measure.

Disinfection of animal housing and equipments is essential to
prevent disease spread and to prevent further occurrence of the disease.
So disinfection must be done in adjunct with animal treatment. In this
study 10% hypochlorite solution was used in the disinfection procedure
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(Rycroft and McLay, 1991), where most of dermatophytes might

remained viable in infected soil and premises for many years (Haggag et
al., 1999; Nashwa Khalifa, 2001 and Efuntoye and Fashanu, 2002).
Finally we must put in our mind some recommendations to limit

the spread of dermatophytosis among animals:

1. Proper nutrition especially vitamin A and trace elements should be
considered in the animal diet.

2. Topical application in the form of spray to wash the entire animal
body is better than application on the lesion only.

3. Animal environment including, pens and equipments must be
thoroughly disinfected using an efficient commercial fungicide.
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Fig. 1: A kid showing circumscribed circular lesions in the face and
external ear.
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Fig. (2): A kid showing circumscribed circular lesions in the
neck and limbs.

Fig. (3): A kid showin irregg!ar
& ¥ external ear. G
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Fig. (5): A kid showing lesions before treatment.
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Fig. (6): A kid after two weeks of treatiment.

Fig. (7): A lad after three weeks of treatment.
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