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Atypical dermatophilosis of sheep in Kenya

J K Wabachaa*, C M Muleia, N P Gitongaa, M J Njengaa, A G Thaiyaha and J Nduhiua

INTRODUCTION
Ovine dermatophilosis, commonly

called ‘dermo’ or ‘lumpy wool’, is an acute
or subacute, chronic exudative dermatitis
of sheep of all age groups. It causes eco-
nomic loss to producers through lowered
production, lowered wool value, treat-
ment costs, poor-quality skins, restriction
of management options such as shearing
and death in severe cases9,14,33.

It is caused by a bacterium, Dermato-
philus congolensis, which is pleomorphic,
Gram-positive, non-acid-fast, facultative
anaerobe belonging to the order Actino-
mycetales10. Two characteristic morpho-
logical forms, filamentous hyphae and
motile zoospores are recognised during
the life cycle of the bacterium1. The fila-
mentous hyphae become transversely
and longitudinally septate to form paral-
lel rows of small coccoid zoospores, which
are motile. The organism persists in
dry scabs and crusts from healed lesions
and can survive for several months in
the lesions and transmission can occur

through contact with the latently infected
animals13,18,20,29,30. The host spectrum for
Dermatophilus congolensis includes cattle,
sheep, horses, donkeys, pigs, goats, wild
animals, laboratory animals and hu-
mans31. The causative organism does not
invade an intact skin and the disruption
of the skin barrier, by continued wetting
due to wet weather, thorny or spiny
forage, tick and insect bites, dipping and
shearing is necessary for the disease to
occur3,4,13,17,22. The disruption of the skin
integrity provides the zoospores with
access to living epidermal layer resulting
in serous exudation which together with
epithelial debris and the mycelial form of
the organism dry to form a characteristic
matting of hair that progresses to scab and
crust formation on the skin15,16,27.

The lesions of ovine dermatophilosis
can be localised or generalised, depend-
ing on the predisposing factor3,4,8,23,25.
Spiny plants are associated with lesions
on the lips, brisket, legs and feet and
heavy rainfall and shearing are associated
with lesions on the back of the sheep3,4.

Several different forms of ovine derma-
tophilosis have been described28. In Africa
ovine dermatophilosis has been reported
in several countries16,31 and it is likely to

occur in many other countries where pre-
disposing factors pertain19. In Kenya,
there is no report of natural ovine
dermatophilosis. This paper highlights
some clinical features of atypical ovine
dermatophilosis and we believe that this
is the 1st published report of an outbreak
of ovine dermatophilosis in Kenya.

CASE HISTORY
On 11 March 2006, a manager of a farm

with a flock of 745 Dorper sheep (256
weaners and hoggets; 489 adults) re-
ported the occurrence of skin lesions
around the mouth and nose in 3 weaner
sheep. The sheep were grazed on pasture
during the day and paddocked at night
and were provided with a mineral lick at
night that was available to all ad libitum.
On the farm, a clinical history of the con-
dition was taken and this was followed by
a clinical examination. The clinical exami-
nation revealed scabs around the nose
and the mouth in the 3 sheep. Within 7
days after the 1st cases a total of 86 sheep
had come down with the disease and by
the 10th day when the last new cases were
reported, a total of 237 weaners, hoggets
and adult sheep had been affected. The
morbidity rate within the flock was 31.8 %
(237/745) with 98.3 % (233/237) of the
affected sheep being weaners and hog-
gets. No fatalities were recorded. The out-
break occurred during the month of
March which recorded a high amount of
rainfall of 153 mm compared with the pre-
ceding months of December, January and
February that recorded, 24 mm, 13 mm
and 3 mm, respectively.

The affected sheep displayed varied
types of lesions. Some had swelling of
both the upper and lower lips (Fig. 1). In
others, there were circumscribed lumps
in the skin of both the upper and lower
lips. Maceration of the affected skin due
to the infection and abrasion as a result of
grazing revealed deeply erythematous
surfaces (Fig. 2). Some sheep had swelling
of the head region and submandibular
oedema, early in the course of the disease
(Fig. 3). All the affected sheep were
treated with an intramuscular injection of
20 mg/kg body weight of a long-acting
oxytetracycline (20 %) (Adamycin LA®,
Asia Pharmaceuticals Limited). Those
with severe lesions received a 2nd dose of
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ABSTRACT
An outbreak of an atypical form of ovine dermatophilosis affecting the lips and muzzle with
a very high morbidity in weaners and hoggets in Kenya is reported. Clinical diagnosis of
ovine dermatophilosis was made and confirmed by direct microscopic examination as well
as isolation and identification of Dermatophilus congolensis from scab material from the
affected sheep. The morbidity rate within the flock was 31.8 % (237/745) with 98.3 %
(233/237) of the affected sheep being weaners and hoggets. No fatalities were recorded. The
lesions, confined in the lips and the muzzle, were swelling of both the upper and lower lips,
circumscribed lumps in the skin of both the upper and lower lips, oedema of the head and
the submandibular area and scabs and crusts on the lips and muzzle. Within 1 week follow-
ing treatment with long acting oxytetracycline (20 %) at a rate of 20 mg/kg body weight,
intramuscularly and a topical application of oxytetracycline spray, lumps regressed in size
and were covered by dark-brown scabs. Removal of the dark-brown scabs revealed erythe-
matous areas covered with purulent material and horny erythematous projections
(papillae) projecting from the surfaces. Within the 2nd week, the horny erythematous
projections formed greyish scabs, which later peeled off leaving alopaecic areas around the
lips. The paper highlights atypical dermatophilosis of sheep and we believe that this is the
first published report of an outbreak of ovine dermatophilosis in Kenya.
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the same antibiotic after 3 days. In addi-
tion, all the affected sheep received a local
treatment with an oxytetracycline antibi-
otic spray 3.6 % w/w (Alamycin®, Norbrook
Laboratories).12

After 1 week of treatment, the lumps
regressed in size and were covered by
dark-brown scabs (Fig. 4). Shedding of
the scabs revealed erythematous areas
covered with purulent material and
horny-erythematous projections (papil-
lae) which by the 2nd week formed grey-
ish scabs and later peeled off leaving
alopecic areas around the lips (Fig. 5).
Healing of the lesions was complete
within 3 weeks.

A tentative diagnosis of ovine dermato-
philosis was based on the clinical presen-
tation and was confirmed through the
demonstration of the bacteria in the scabs
and through culture and biochemical
identification11,13. Gram stain of the colo-
nies revealed Gram-positive cocci in rows
of multiseptate branched filaments which
is characteristic of Dermatophilus congo-
lensis. In culture, colonies which pitted
the agar, were opaque, rough, irregularly
shaped and were adherent to the agar,
were isolated.

DISCUSSION
The morbidity rate among the sheep

was higher in weaners and hoggets com-
pared with the adult sheep. Similar obser-
vations have been made in the past9,22.
Acquired immunity has been suggested
to play a role9 though circulating antibod-
ies may not halt the disease once the
disease is established7.

The source of the outbreak could have
been chronic lesions in sheep which had
gone unnoticed 13,24,29,30 or it could have
been cattle which had been reported to
have had dermatophilosis 3 months
earlier and were being kept close to the
sheep32. New infections are known to
occur via zoospores which are released
when infected scabs become wet31. The
yarding of the weaner sheep and hoggets
at night and licking of the mineral lick
from a common source could have facili-
tated further spread of the disease within
the flock.

The distribution of the lesions around
the lips and the muzzle was attributed to
the mechanical damage of the skin by dry
spiny plants, that the animals were feed-
ing on3. The high precipitation at the time
of the outbreak provided the necessary
wetting of the lips and further caused the
disruption of the skin barrier, enhancing
the invasion of the living epidermal layers
by the zoospores of Dermatophilus congo-
lensis3,9,13. In addition to compromising the
epidermal integrity, the moisture and the
favourable temperature at the time could
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Fig. 1: Extensive swelling of both the upper and lower lips in sheep affected with
dermatophilosis.

Fig. 2: Lumps in the skin of both the upper and lower lips in sheep with dermatophilosis
(note the maceration of the skin exposing erythematous lesions).

Fig. 3: Submandibular oedema in a sheep with ovine dermatophilosis.
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have activated the latent zoospores lead-
ing to bacterial invasion and the inflam-
matory responses as has been reported
previously21.

Dermatophilosis lesions are character-
ised by inflammation, production of
serous exudates and crust or scab forma-
tion on the skin including those of the lips
and muzzle16,19. In this outbreak, the clini-
cal signs observed included extreme
swelling of both the upper and lower lips
and circumscribed lumps under the skin
of the lips and dark-brown scabs. Zoo-
spores germinate to produce hyphae
which penetrate the living epidermis but
do not usually penetrate the basement

membrane zone31. In uncomplicated
cases, the skin beneath dermatophilosis
crusts and scabs is hyperaemic and not
proliferative19. In the current case the skin
beneath the lesions was proliferative and
resembled that of ‘strawberry footrot’, a
disease that occurs on the coronet of
sheep. A disease similar to ‘strawberry
footrot’ has been induced in sheep in-
fected with orf virus and Dermatophilus
congolensis together2. In the present study,
though an attempt to isolate the orf virus
was not made, simultaneous infection of
Dermatophilus congolensis and orf virus
could not be ruled out. Simultaneous
occurrence of orf and ovine dermato-

philosis in the field has been reported
previously5. Secondary bacterial infec-
tions might complicate dermatophilosis
lesions and this could explain the highly
inflammed lesions observed in the out-
break34.

A tentative diagnosis of dermatophi-
losis was made based on the clinical signs.
However, due to various forms of epi-
dermatitis that sheep with dermato-
philosis may exhibit16,28 , the disease as was
presented in this outbreak could have
been confused with other diseases26,31 that
include ringworm, mange, actinobacil-
losis, orf, photosensitisation, mange and
staphylococcal dermatitis. Diagnosis of
ovine dermatophilosis was confirmed
through demonstration of the bacteria in
the scabs and through isolation from the
lesions and identification by its morpho-
logical, cultural, and biochemical charac-
teristics11,13.

The lesions observed in this outbreak
presented as acute exudative dermatitis
and were severe enough to interfere with
feeding of the sheep. Therefore, it was
found necessary to treat the sheep. How-
ever, in mild cases it was recommended
that no treatment be instituted as many
mild to moderate cases of true ‘lumpy
wool’ self cure31. Moreover, treatment of
mild cases may delay the development of
some resistance to the disease6. Although
a combination of penicillin and strepto-
mycin has also been found effective25, the
drug was not chosen because it poses the
risk of prolonged tissue residues of strep-
tomycin and the sheep were soon going
for slaughter.

Although ovine dermatophilosis could
be controlled through effective risk man-
agement such as tick control and control
of biting flies, controlling the disease
where the rough forage is the predispos-
ing factor might prove a challenge as
there might not be alternative feeds for
the sheep to feed on as was the case on
this particular farm.
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Book review — Boekresensie

Strictly Scientific and Practical Sense. A century of the Central
Veterinary Institute in the Netherlands, 1904–2004

P Verhoef (editor-in-chief and author of Part I)
J M van Leeuwen and P H Bool (eds Part II)
Translated from Dutch by R D Bigalke and R C Tustin
Text screening by Mrs J L  Senior

2007. Erasmus Publishing, Rotterdam (http://www.erasmuspublishing.nl), 256 pp., hardcover. Price C64.50.
ISBN-10=90-5235-190-2

The sister institute of the Onderstepoort Veterinary
Institute in the Netherlands, which can be referred to
as a Central Veterinary Institute although it has experi-
enced several name changes, became 100 years old in
2004. To commemorate this centenary, a team consist-
ing of 2 retired scientists and a librarian, who had
served the Institute faithfully over many decades (the
‘History Project Foundation’), conceptualised and
organised the production and publication of a splen-
did memorial book in Dutch that appeared in 2006 and
was appropriately introduced to the Dutch veterinary
and agricultural communities at 2 glittering ceremo-
nies.

In 2004 R C Tustin and I had the good fortune of
being invited by Dr P H Bool, convenor of the above

team, to be involved in the translation of the Dutch
version of the book into English. The English edition
consists of 256 pages, having been condensed from
the original 416 by the authors, and also consists of 2
parts. Its title is a less than satisfactory translation of
the quotation ‘Strenge wetenschappelijkheid en practische
zin’, which was the professional motto of Prof. Dr Jan
Poels, famous founder of the Institute.

Part I of the Dutch edition of the book was written
by the medical-historian, Peter Verhoef. It is ‘a con-
cise chronological history of the Institute’ based on
thorough research conducted mainly on the properly
classified documentation available in well-organised
institutional, national and municipal archives. Verhoef
produced an abridged Dutch version of Part I for
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translation purposes. It nonetheless remains an
impressive and valuable record ‘of the rich, and, at
times, turbulent history of the Institute’; turbulent
due to the virtually endless meddling by successive
Dutch governments in the organisation of the Insti-
tute, to such an extent that some of its most eminent
scientists retired prematurely. Doesn’t that sound
familiar? The primary reason for this was to limit the
drain on the fiscus by merging the Institute with 3
others in the agricultural discipline so that posts could
be abolished. The results of the restructuring are
illustrated by means of concise organograms. To
make matters worse, some of the reorganising
coincided with the Ministry of Agriculture’s revolu-
tionary policy decision early in 1991 to dispense with
annual vaccination against foot-and-mouth disease
(FMD) in the Netherlands, thereby virtually closing
the tap of the Institute’s greatest source of income, the
production of FMD vaccine for official use. In fact, the
Institute was still in a state of transition in 2004. Small
wonder that its centenary passed by almost unno-
ticed!

To increase its income and thus save research posts,
the Institute became very actively market-orientated
by promoting contract research, patenting its prod-
ucts and seeking EU and other sponsorship. It is
amazing that the researchers continued to conduct
fundamental research of international standard
despite the continuous and real threat posed by the
enforced reorganisation. The high quality of the
research is evident in Part II of the book entitled:
Capita Selecta, each chapter being written in English by
the research scientists themselves, the editors contrib-
uting by controlling their style and language. Its
contents have been divided into 5 clusters.

The research conducted by the Institute for the
Dutch government is probably most clearly illus-
trated in the 3 chapters on FMD. The Institute’s name
is particularly associated with its world famous
Frenkel vaccine for FMD. The technology used was
the benchmark for the production of FMD vaccine
in many other laboratories worldwide for many
decades.

The intensiveness of animal husbandry in the Neth-
erlands is clearly reflected in the cluster dealing with
diseases causing practical problems. The discovery, in
1991, of the ‘Lelystad’ virus, which is responsible for
‘blue ear disease’ (now known as porcine reproduc-
tive and respiratory syndrome (PRRS)) – a disease first
encountered in the USA and Canada in 1987 – was a
scoop for the Dutch scientists who pipped everyone
else at the post. Further proof of the industry-
orientated nature of their research is the cluster in
which research on furred animals and fish and shell-
fish is described. The botulism and mortality in the
wild birds cluster reveals the existence of differences
as well as similarities with our situation.

The ‘multi-factorial’ diseases, dealt with in the 4th
cluster, are also a result of the intensiveness of the
husbandry, especially by raising animals’ production
to within physiological limits. These diseases are not
primarily infectious in nature. A new discipline,
named Veterinary Pathophysiology, was therefore
established to study them. An example of a multi-
factorial disease is the post-weaning diarrhoea

syndrome of pigs that caused great economic losses in
the Netherlands in the 1960s and 1970s. Several new
techniques, such as the lung lavage method and the
small intestine perfusion test, were developed to
quantify pathophysiological research processes.

The cluster dealing with innovative research con-
tains some very original and fundamental research,
using molecular biological techniques, which never-
theless eventually resulted in patentable and/or
marketable products. ‘Deletion vaccines’, which
enable scientists to differentiate between infected
and vaccinated animals (DIVA) – using genetically
engineered, recombinant vaccines for this purpose –
by means of the specially designed, monoclonal anti-
body tests required to do this (DIVA tests), were devel-
oped for Aujesky’s disease, infectious bovine rhino-
tracheitis and classical swine fever. DIVA vaccines
‘were among the 1st biotechnically engineered vac-
cines to reach the market and made the Institute a
world leader in this respect’.

Equally original was the research that resulted in
the development of a technique to synthesise
multiple peptides in parallel on solid supports con-
sisting of a set of pins in a holder, the pins fitting into
the wells of a microtitre plate. This ‘PEPSCAN’
method is now applied in the Netherlands (by the
privatised PEPSCAN company) and worldwide to
produce the chemical ‘building blocks for synthetic
vaccines, diagnostic reagents and peptide pharma-
ceuticals’.

The quantitative veterinary epidemiology disci-
pline is another example of research extending
beyond the scope of infectious diseases as such. In this
case a theoretical/mathematical approach was fol-
lowed which included model studies, computer sim-
ulations and system analyses. Networking with the
Wageningen University and the Faculty of Veterinary
Medicine of Utrecht University resulted in excellent
teamwork. ‘Multi-factorial’ diseases and strategies for
the control of Aujesky’s disease and classical swine
fever were some of the fields of study.

The titles of the individuals referred to in the
text will cause confusion to English readers not
accustomed to the Dutch system. This system is prob-
ably unique in the world and therefore cannot be
‘translated’ into the English system, as explained by
the editor.

The book also contains valuable appendices listing
the Directors of the various featuring institutions
(1904–date) and members of the Board of the Founda-
tion (1958–date); the theses emanating from the Insti-
tute (1904–2003); a selected bibliography of Part I and
an index of the persons mentioned in the text. An
unusual feature is the use of so-called boxes in the text
that contain useful additional information to the
subject matter.

The book is printed on the best quality glossy paper,
the selection of illustrations is excellent – particularly
if one considers that many of them were photo-
graphed many decades ago – and the layout is en-
tirely satisfactory. This book can indeed be regarded
as a not easily bettered benchmark for centenary
publications.

R D Bigalke
Chairperson: History Committee of SAVA
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