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ABSTRACT

In some resource poor countries continuous increase in the traditional practices, such as livestock rearing system, crowded-living and poor housing
conditions have heightened uncontrolled access to the infected or asymptomatic animals and increase in the spread of fomites. Consequently,
zoonotic fungi can be naturally transmitted between animals and humans, and in some cases cause significant public health problems. Thus, an
appraisal of dermatophytosis considered as one of the most common zoonotic infections in humans and animals is needed to realize the burden of
this disease in West Africa. A thorough search of existing literature was carried out using the Google search engine and PubMed electronic database
to identify and review relevant publications on zoonotic dermatophytosis in West Africa by using the keywords ‘dermatophytosis or
‘dermatophytes’ and ‘West Africa’. The Boolean operator ‘AND’ was used to combine and narrow the searches. Available publications were
subsequently reviewed and the findings qualitatively described.Our findings which revealed that dermatophytosis remains a significant infectious
condition with varying social and cultural burdens leading to decreased cost value of animals as well as serious outbreaks of diseases in human and
animal populations, predisposed by poor traditional practices. Among various factors, continuous increase in livestock keeping, interaction with
animals due to socioeconomic and cultural reasons in resource poor countries and rearing of animals in order to augment economic status and
livelihood, may continue to play an important role in the occurrence of dermatophytosis. Thus, there is a need to encourage multisectoral approach

to investigate epidemiology of dermatophytosis including the role of zoophilic dermatophytes in West Africa.
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INTRODUCTION

In recent years, Zoonotic infections have emerged as a burden
for millions of people in recent years, due to re-emerging or
novel pathogens often causing outbreaks in the developing
world in the presence of inadequate public health infrastructure
(Akritidis, 2011). Many zoonotic diseases have significant
impact on human health as well as livestock productivity,
thereby undermining livelihoods both by causing illness in the
household and threatening its livestock and their output
(Akritidis, 2011). Dermatophytosis remains one of the most
common zoonotic infectious diseases in the world. Several
highly specialized pathogenic fungi termed dermatophytes,
which are the most common agents of superficial mycoses,
have been implicated in this condition. Dermatophytes can
affect various parts of the body. They tend to grow in an outward
pattern on the skin, thereby producing a ring-like lesion, hence
the term ‘ringworm’. Lesions are clinically classified according
to the site of infection as tinea capitis for scalp, tinea manuum
for hands, onychomycosis or tinea unguium for nails, tinea
barbae for beard area, and tinea corporis for body including
arms and trunk (Hayette and Sacheli, 2015). Dermatophytes may
be acquired from humans (anthropophilic species), animals
(zoophilic species) or soil (geophilic species). Zoophilic and
anthropophilic dermatophytes have evolved from a geophilic
origin, with the anthropophilic dermatophytes being the most
highly specialized group. Anthropophilic dermatophytes rarely
infect animals and they are also restricted to some body parts.
Some species including Microsporum audouinii, Trichophyton
tonsurans and T. soudanense mostly cause tinea capitis and are
rarely isolated from other body sites (Hayette and Sacheli,
2015).The zoophilic Trichophyton mentagrophytes can occur
as a geophilic species as evidenced by several reports of its
isolation from soil (Wellerand Leifert, 1996; Gugnani ef al.,
2007; de Silva Pontes et al., 2013), rarely transmitted from soil
to humans. Furthermore, Weller and Leifert (1996) described

two workers who became infected by the fungus Trichophyton
mentagrophytes (identified as T. interdigitale) from seedlings
of the coffee plant (Coffea arabica). This draws attention to the
possibility of transmitting a fungal infection through contact
with plant materials, which could be termed as ‘phytophilic’.
Several studies have indicated that domestic companion and
food animals (including cats, dogs, sheep, goats, cattle, pigs,
rabbits, horses, donkeys, ducks and chickens) constitute
important reservoir of human dermato-phytic infections in West
Africa(Hayette and Sacheli, 2015).

The majority of zoonotic dermatophytoses are caused by four
species: Microsporum canis (usually derived from pet animals,
particularly cats and dogs), Trichophyton verrucosum (usually
derived from cattle), Arthroderma benhamiae (Anamorph:
Trichophyton mentagrophytes, usually derived from cats and
dogs) and Arthroderma vanbreuseghemii (Anamorph:
Trichophyton interdigitale, usually derived from guinea-pigs).
Small rodents, rabbits and dogs have also been associated with
infection in humans (Bartosch et al., 2019). Infection results
most often from direct contact with an infected animal, but it
may also be acquired indirectly through contact with a
contaminated environment, making it an important
occupational mycozoonoses in livestock farmers, dairymen,
animal handlers, pet owners and veterinarians (Akritidis, 2011).

It may not be out of place to mention another zoophilic
dermatophyte, Trichophyton simii, which can occur in the soil
and infect humans. Originally it was described as causing
infection in monkeys, poultry, dogs and rodents and humans
in India, and also from humans in Sri Lanka in the Indian
subcontinent (Gugnani et al., 1967a; 1967b; Gugnani ef al.,
1971; 1973; 1975; Attapattu, 1989). However, a number of
infections caused by 7. simii in humans and animals not
traceable to the Indian subcontinent have now been described
from several other countries, including Brazil, USA, France,
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Saudi Arabia, Argentina, Iran and Belgium (Beguin et al.,
2013). This dermatophyte has also been recovered frequently
from soil in India (Gugnnai et al., 1967a) and once from beach
soilin France (Beguin et al.,2013). Apart from the report of 7.
simii infection of guinea baboons (Papio) of African origin in
Paris, and its isolation from a single soil sample in Ivory
Coast, no case of human and animal infection caused by 7.
simiiis known from Africa (Beguin ez al.,2013).

Despite the rare occurrence of severe clinical disease, the
lesions can result in disfigurement and pain. Although
diagnosis is based on history, clinical appearance and
laboratory procedures, e.g. direct microscopic examination of
scales, hair or nail and fungal culture, identification of
dermatophytes is laborious and needs expertise due to their
morphological similarity, variability and phenotypic
polymorphism. Recently, molecular tools have been
described for the identification of dermatophytes that were
sometimes misidentified with traditional methods (Beguin et
al.,2013; Hayette and Sacheli, 2015).

Dermatophytes are known to grow best in warm and humid
environments, and are thus more common in tropical regions.
This perhaps explicates their occurrence in communities in
Africa with warm and humid climate, limited water supply,
crowded living and poor sanitary conditions (Moto ef al.,
2015). The continuous increase in some traditional practices
in resource poor countries such as livestock rearing system,
crowded living and poor housing conditions have heightened
uncontrolled access to increase in infected or asymptomatic
animals increase and sharing of fomites (Hayette and Sacheli,
2015). Consequently, zoonotic fungi can be naturally
transmitted between animals and humans and in some cases
cause significant public health problems. Therefore, an
appraisal of dermatophytosis considered as one of the most
common zoonotic infections in humans and animals (Hayette
and Sacheli, 2015) is needed to estimate the burden of this
disease in West Africa.

SEARCH CRITERIA

In the current review, an electronic (computerized) search of
existing literature was conducted using the Google search
engine and PubMed electronic database to identify and
download relevant publications on zoonotic dermatophytosis
in West Africa. The key words used were zoonotic
dermatophytosis or dermatophytes and West Africa. The
Boolean operator ‘AND’ was used to combine and narrow the
searches. Additional information was obtained by searching
the medical libraries for journals not listed in the database.
The available publications were thereafter reviewed and
findings qualitatively described.

LITERATURE REVIEW
PATHOBIOLOGY OF ZOOPHILIC DERMATOPHYTES

There are about 40 species of dermatophytes belonging to the
three genera, viz. Microsporum, Trichophyton and
Epidermophyton, which have the ability to invade the skin
and its appendages, hair shaft and nails in humans and
similarly the hair shaft and hoof or horn of animals. The
dermatophytes secrete proteolytic and lipolytic enzymes to

utilize keratin as a source of carbon. Dermatophytes
reproduce asexually by forming micro- and macro-conidia
borne singly or in groups on specialized conidiogenous cells
in the hyphae. Additionally, these fungi produce chlamydo-
spores, spiral hyphae, antler-shaped hyphae (chandeliers),
nodular organs, pectinate hyphae and racquet hyphae (Ajello
et al., 1966). Most of the dermatophytes form characteristic
colonies and pigmentation in culture facilitating presumptive
species identification. In addition, some physiological
characteristics based on nutritional requirements such as
vitamin deficiency can be used to identify some of the
dermatophytes (Phillpot, 1977).The sexual stages (perfect
stages) of zoophilic dermatophytes are: Arthroderma
benhalmiae for Trichophyton mentagrophytes var.
Mentagrophytes, Arthroderma simii for Trichophyton simii,
Arthroderma otae for Microsporum vanbreuseghemii, and
Arthroderma persicolor for Microsporum persicolor. The
perfect states of the dermatophytes are members of the
Phylum Ascomycota, which includes all the fungi that after
nuclear fusion and chromosomal reduction, proceed to form
asci and ascospores. They belong to the Class Plectomycetes
and Order Onygenales (Padhye and Carmichael, 1969;
Alexopoulos et al., 1996). The production of asci occurs
inside an ascocarp (cleistothecium or gymnothecium) The
wall (peridium) of the cleistothecium is composed of loosely
interwoven, thin-walled, light colored hyphae, which is
characteristic of the family, Arthroderma taceae which
include zoophilic dermatophytes (Weitzman and
Summerbell, 1995).

Studies by Rippon and Varadi (1968) demonstrated that
certain strains of Microsporum and Trichophyton species
produce enzymes which solubilize the keratin and related
fibrous proteins found in skin, hair, claws and hoof. Keratin,
elastin and collagen make up 25% of the body weight of
mammals. The role of enzymes as virulence factors has also
been inferred as they are often found in the tissues of infected
animals (Rippon and Varadi, 1968). Investigations to understand
the mechanisms of pathogenesis in fungi have resulted in the
identification of dipeptidyl peptidase as the virulence factor
in dermatophytes (Achterman and White, 2012). Additionally,
dermatophytes have been shown to produce melanin or
melanin-like compounds, which are predicted to play a role in
virulence based on the known role of melanins in other
pathogenic fungi (Burmester et al., 2011). Studies on
comparative functional genomics of dermatophytes have
suggested that dermatophytes appear to have expanded sets of
endopeptidases, exopeptidases and secreted proteases, thus
emphasizing the role of protein degradation in their
mechanism of pathogenesis. In addition, Trichophyton
mentagrophytes has been shown to produce xanthomegnin, a
toxin previously known to be produced by Aspergillus, in
culture and during human infection (Burmester et al., 2011).

SOCIOECONOMIC BURDEN OF ZOOPHILIC
DERMATOPHYTES

Human activities such as hunting, game ranching, forest clearing,
and the uncontrolled rearing of domestic animals have
increased the chances of transmission of zoonotic parasites
(Coulibaly et al., 2014). In addition, changes in vegetation due
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to human activities are believed to play arole in the dynamics of
the transmission of zoonotic parasites, leading to serious
outbreaks of diseases in human and animal populations.
Lesions arising from dermatophytosis have many adverse
effects besides the discomfort and unsightly nuisance
(Akritidis, 2011). They also prevent the animals from working
and interfere with their social use in animal shows and
festivities because such animals will not be allowed at shows or
other events (because the disease can be transmitted to other
animals), thus decreasing the cost value of the infected animal
(Seyedmousavi ef al., 2018). It has been suggested that the
increasing number of reports of infections due to zoophilic
dermatophytes in humans are directly linked to the persistence
of these fungi in animal reservoirs (Akritidis, 2011; Hayette and
Sacheli, 2018). For instance, equine dermatophytosis has
considerable zoonotic importance as animals serve as
reservoirs for the zoophilic dermatophytes (especially those
caused by members of the Microsporum spp. and Trichophyton
species) and their infections. Zoophilic dermatophytes such as
T verrucosum, M. canis, T. mentagrophytes, M. gypseum, and
T. equinum have been reported as important causes of human
tinea capitis and tinea corporis in many areas of the world (de
SilvaPontes et al.,2013).

CULTURAL BURDEN OF ZOOPHILIC
DERMATOPHYTES

With rising urbanization and increased cost of living, there is
an increase in the presence of companion and food animals in
households with accompanied increased contact and bonding
between such animals (such as cats, dogs, cattle, sheep, goats,
rabbits and poultry) as a result of co-habitation and feeding
with their owners and members of their households in the
majority cases as well as the traditional close association
between hunters and their dogs. This is more common especially
in the rural and peri-urban areas of many developing countries,
where a substantial proportion of population is poorly
supervised or is free-roaming and may pose a major risk to
human health (Mignon and Monod, 2011). Similarly, cats are
becoming increasingly popular as pets and companion animals.
These animals are acquired from communities and may be
affected, visibly or not, by diseases that are transmissible to
humans (Adesijietal., 2019).

EPIDEMIOLOGY OF DERMATOPHYTOSIS IN
WEST AFRICA

Literature search of studies undertaken on both adults and
children in West Africa showed tinea corporis to be the most
common dermatophyte infection and the most frequent
dermatophyte species involved was T. mentagrophytes
complex (Adefemi et al, 2010). In addition, the two
anthropophilic dermatophytes species, 7. soudanense and
M. audouinii, were the main etiological agents isolated
from tinea capitis cases in different West African countries
(Cisse et al., 2006; Fulgence et al., 2013; Coulibaly et al.,
2016). The causal agents of tinea capitis in different
countries in West Africa are given in table 1, while that of
tinea corporis are given in table 2.

A peculiar feature of dermatophytosis in Africa as evidenced
in many studies in West Africa is its high occurrence in
children especially between the age group of four and eleven
years (M’enan et al., 2002; Adou-Bryn et al., 2004;
Ayanbimpe et al., 2008; Fulgence et al.,2013; Ayanlowo and
Akinkugbe, 2013). Children of this age group display a higher
exposure to dermatophyte sources. Although during the
literature survey no studies that addressed the patho-
physiology of dermatophytoses, specifically in African
setting, were found, yet it has been shown that these children
are also more susceptible to dermatophyte infection of the
scalp and hair due to the lower fungistatic properties of fatty
acids in the sebum, which is due to pre-pubertal hormone
characteristics (M "enan et al., 2011). Conversely, scalp hair in
adults exhibits increased resistance against dermatophyte
colonization due to the fungistatic properties of post-pubertal
sebum, which mainly consists of long-chain fatty acids (Mignon
and Monod, 2011). This may explain the relative uncommon
incidence of tinea capitis in adults than in children (Ayanlowo
and Akinkugbe, 2013; Mignon and Monod, 2011).

Furthermore, male children generally are reported to be more
affected than female children in West Africa (Adefemi et al.,
2011; Ayanlowo and Akinkugbe, 2013). The reported higher
incidence in males may be due to more interaction of males with
the animals or pets which may be infected or asymptomatic
carriers of infections (Adesijietal., 2019).

Table 1. Agents of tinea capitis in different countries in West Africa

Dermatophyte spp identified (%)
Anthropophilic Geophilic Zoophilic
Country Pop. Samp. T T. rubrum T T T M. M. T T M. Reference
iol h d douinii | gypseum nanum__| mentagrophytes verrucosum canis
Nigeria Child. 8.1 189 189 8.1 54 24.3 16.2 Uchegbu et al., 2019
Nigeria (NW) Child. 28.8 4.5 10.6 10.6 12.1 6.1 4.5 22.7 | Dogo et al, 2016
Nigeria (NC) Calf, 3 month old 100.0 Daliser al., 2014
Nigeria (SW) Child. 735 100.0 100.0 94.4 Okeet al., 2014
Nigeria (SW) Child. 34.0 8.0 3.0 31.0 1.0 18.0 | Adesijiet al., 2019
Nigeria Child. 20.7 51.7 Ayanlowo and Akinkugbe,
2013
Mali Child. 23 66.1 Ma"iga et al., 2001
Mali 3.3 36.6 324 1.9 Coulibalyet al., 2016
Mali Hair dressing 46.7 533 Coulibaly et al., 2014
tools
Guinea Child. 56.7 Cisse et al., 2006
Ivory Coast 2.3 63.6 M enan et al., 2002
Ivory coast 1.0 1.0 57.0 21.0 20.0 Adou-Bryn et al., 2004
Ivory Coast Child. 14 0.8 56.7 19.7 Fulgence et al., 2013
Senegal Child.and adults 18.4 56.2 4.6 6.4 | Ndiayeet al., 2015
Senegal Adults 23 4.7 65.0 21.0 35 23 Diopet al., 2019
Ghana 27.9 29.4 25.0 Hogewoninget al., 2006
Togo 20.0 Dupouy-Camet et al., 1988
Abbreviations: Pop Samp. = Population Sample, Child=Children, NW= North West, NC=North Central
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Table 2. Agents of tinea corporis in different countries in West Africa

Dermatophyte spp identified (%)
Anthropophilic Geophilic Zoophilic
Country T violaceum | T. rubrum | T tonsurans | T. schoelenii | T. soudanese | M. audouinii | M. gypseum | M. nanum | T. mentagrophytes | T. verrucosum | M. canis | Reference
Mali 63.8 5.0 Coulibaly et al., 2016
Mali 1.9 35.0 45.0 18.0 Coulibaly et al., 2011
Nigeria 11.8 Oke eral., 2014
Nigeria 18..2 36.0 Ayanbimpe et al., 2008
Nigeria 3.0 54.0 5.0 5.0 16.0 Adefemi et al., 2011
Nigeria 5.6 11.1 5.6 222 11.1 Maurice et al., 2016
Nigeria (Bida) 18.2 36.4 Adefemi et al, 2010
Nigeria (Abakali 2.5 41.8 3.8 3.8 12.7 Oyekaand Eze, 2008
Nigeria (Kano) 50.2 26.5 Adeleke et al,. 2008
Senegal 334 473 1.0 Kane et al., 2005
The distribution of dermatomycosis, their actiological agents REFERENCES

and the predominating anatomical infection patterns vary
with geographical location, age of the animal, environmental
factors and cultural aspects (Seyedmousa et al., 2018).
Contagiousness among animal populations, high cost of
treatment, the difficulty of control measures and the public
health consequences of animal dermatomycosis explain their
great importance (Seyedmousa et al., 2018). The high resistance
of the dermatophyte arthroconidia in the environment,
colonization of host species, and the confinement of animals in
breeding areas are factors that also influence the endemicity of
dermatophytosis (Hayette and Sacheli, 2011).

Several studies have indicated that domestic animals constitute
important reservoir of human dermatophytic infections in West
Africa (Fulgenceet ef al., 2013; Maurice et al., 2016). The
most common agents of infection identified were the zoophilic
species: Microsporum canis, Trichophyton mentagrophytes
and T. verrucosum. In addition, these studies revealed that close
interactions of humans with domestic animals through nomadic
lifestyle, animal farming, and domestic livestock keeping or
pet ownership promote the prevalence of dermatophytic
infections. In developing countries including those in Africa,
Microsporum audouinii, Trichophyton soudanense and
Microsporum canis are most frequently isolated actiological
agents of tinea capitis, whereas in most of the European
countries these have been displaced by M. canis and
Trichophyton tonsurans as agents of tinea capitis.

CONCLUSION

Dermatophytosis remains a significant infectious condition
with varying social and cultural burdens leading to decreased
cost value of animals as well as serious outbreaks of diseases in
human and animal populations. It is predisposed by poor
traditional practices that have intensified due to uninhibited
access to infected or asymptomatic animals which has
increased sharing of fomites. This condition causes
considerable economic losses in food and companion animal
production as a result of decreased production, treatment cost,
premature culling, downgrade of hides and skin and death
(Dalis et al., 2014). In addition, the continuous increase in
livestock keeping and interaction with animals due to
socioeconomic and cultural reasons in resource poor countries
in order to augment economic status and livelihood, amongst
other factors may continue to play an important role in
dermatophytosis occurrence. Thus, there is a need to encourage
multisectoral approach to investigate dermatophytosis
epidemiology in West Africa (Seyedmousavi et al.,2018).
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