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Abstract: A study was carried out to determine bacteria associated with pathology of bovine dermatophilosis
in north central Nigeria. Skin samples obtained from 211 cattle with skin lesions suspected to be dermatophilosis
were processed for bacteriology and histopathology. One hundred and sixty seven (79.1%) samples were
positive for Dermatophilus congolensis, while 44 (20.9%) were negative. Both D. congolensis positive and
negative samples were processed for isclation of other bacteria and the data was analyzed using y’-test.
Staphylococcus aureus, S. epidermidis, Bacillus subtilis, Micrococcus sp., Corynebacterium sp., Escherichia
coli, Proteus and Pseudomonas sp. were isolated from both DD, congolensis positive and D. congolensis
negative scabs. However, the rate of recovery of S. aureus from D. congolensis positive cattle was significantly
(p<0.05) higher than the rate of its recovery from D. congolensis negative cattle. There was no significant
difference (p>0.05) between the occurrence of the other isolates in 1. congolensis positive and negative cattle.
Histopathology revealed hyperplasia of the epidermis, parakeratosis, necrosis, cellular infiltration of the hair
follicles and papillary dermmus, diffuse cellular nfiltration of the reticular dermis and folliculitis were also observed
n some sections. It was concluded that the histopathological lesions observed could be due to D. congolensis
complicated by secondary bacterial infection. The need to investigate the role of bacteria particularly that of
S. aureus in the development of bovine dermatophilosis was emphasized.
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INTRODUCTION

Dermatophilosis  1s  a contagious zoonotic skin
disease caused by a Gram-positive actinomycete,
Dermatophilus congolensis. The disease in cattle 1s
characterized by acute or chronic, local or progressive and
sometimes fatal exudative dermatitis, which starts as an
erythema, progressing through serous exudation,
drying to form characteristic matting of hair (Zaria, 1993;
Abdullahi, 2001; Ambrose et al., 1999; Loria et al., 20035).

The skin as an intricate habitat for many bacteria
contains different types of bacteria. The type and density
of bacteria are determined by anatomic location, local
humidity, the amount of sebum and age (Aly, 1991).
Bacternal skin flora are commensal, symbiotic or parasitic
relative to the host, although alterations in host immune
status are known to have significant impact, the type of
relationship established is inherent to the
bacteria (Katarina et ai., 2001). Persistent colonization 1s
the result of the ability of bacteria to adhere to skin
epithelium, grow in a relatively dry acidic environment
and rapidly readhere during the normal process of

often

desquamation (Feingold, 1986). Tn a study of bacterial
flora of the normal bovine skin in Nigeria, Nwufoh and
Amalan (1981) 1solated Staphylococcus epidermidis,
hemolytic Streptococcus, Escherichia coli and Bacillus
subtilis.

There 1s a consensus of opimons that skin samples
submitted to the laboratory for 1solation of D. congolensis
were usually contaminated with various species of
bacteria. The most common contaminants encountered in
the lesion of dermatophilosis species of:
Staphylococcus, Sirepiococcus, Micrococcus,
Pseudomonas, Proteus and E. coli (Abdullahi, 2001,
Chodnik, 1956, Okpa et al., 1991; Sutherland et al., 1983).

Resident bacteria on the skin can become pathogenic

include

especially when there 13 a break m skin contimwty
(Katarina et al., 2001). Bacteria are capable of producing
hypersensitivity reaction just as plant pollens and moulds
do. Staphylococcus aureus and Streptococcus pyvogenes
produce several
destruction or systemic symptoms (Hackett and Stevens,
1993). Bida (1973) in his reports observed that most cattle
affected by dermatophilosis did not appear to be clinically

toxins that can cause localized
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distwrbed but continued to graze until the disease was
complicated by secondary bacterial infection, which may
result in death due to toxemia.

This study was aimed at determining the bacteria that
are associated with pathology of bovine dermatophilosis
in North central Nigeria.

MATERIALS AND METHODS

One thousand, nine hundred and twenty cattle from
various localities in North central Nigeria were examined
for skin lesions. Pawed skin samples were obtained
from 211 cattle with skin lesions suspected to be
dermatophilosis for microbiology and histopathology.
Samples for microbiology were collected aseptically in
sterile containers and preserved at 40°C, whereas biopsies
for histopathology were fixed in 10% buffered formalin
and submitted to the Diagnostic Microbiology and
histopathology umnits of the Veterinary Teaching hospital,
Ahmadu Bello Umniversity, Zaria for exammation and
confirmation.

Laboratory examination

Cultural isolation of Dermatophilus congelensis: In
order to confirm infection, isolation of D. congolensis was
carried out using the modified Haalstra’s technique as
described by Vanbreuseghem ef al. (1976). Briefly, skin
scabs were minced with a sterile scalpel blade and placed
in Bijoubottles. Five milliliters of sterile water was added
to each of the specimen in the Bijou bottles. The bottles
were closed loosely and incubated at 37°C 1n a candle jar
for 30 min. One loop ful from the surface fluid from each of
the bottles was inoculated on to 7% defibrinated sheep
blood agar plate. The inoculated plates were incubated at
37°C in a candle jar for 48 h. The plates were exammed for
colonmes of D. congolensis. Smears were made from
suspected colonies on each of the plates, Gram-stained
and examined with the oil emersion objective for
morphology typical of D. congolensis. D. congolensis
positive samples were separated from D. congolensis
negative specimens.

Isolation and characterization of other bacteria: Both
D. congolensis positive and negative samples were
inoculated on 7% defibrinated sheep blood agar and
MacConkey agar using sterile bacteriological loop. All
moculated plates were incubated aerobically at 37°C for
24 h. Bacterial isolates were identified as described by
Cowan and Steel (2004).

Histopathology: Skin biopsies fixed m 10% buffered
formalin were cut at 5-6 microns after embedding in

paraffin wax and stained with haematoxylin and eosin.
Data was analyzed using the 7’-test described by
Thrusfield (1997).

RESULTS AND DISCUSSION

Bacteria were isolated from all the 167 (100%)
D. congolensis positive scabs, while only 38 (86.4%) of
D. congolensis negative scabs yielded bacterial growth,
the remaining 6 (13.6%) were negative. Staphylococcus
aureus was 1solated from 28.0% of D. congolensis
positive lesions while S. epidermis, B. subfilis,
Micrococcus sp., Corynebacterium sp., Escherichia coli,
FProteus and Pseudomonas sp. were recovered from 24.6,
20.4,10.8,3.6,5.0, 0.4 and 2.4% of D. congolensis positive
lesions, respectively. S. aqureus was 1solated from 6.8%
of D. congolensis negative lesions, while S. epidermidis,
B. subtilis, Micrococcus sp. Corynebacterium sp.,
Escherichia coli, Proteus sp. and Pseudomonas sp. were
obtamed from 27.3, 25.0, 13.6, 2.3, 6.8, 2.3 and 2.3% of
D. congolensis negative lesions, respectively (Fig. 1).
There was significant association (p<t0.05) between
S. aureus 1solation and D. congelensis nfection.
However, no significant association (p>0.05) was found
between the occurrence of the other isolates and
dermatophilosis.

A variety of lesions of dermatophilosis were
observed. Some of the cattle examined had few papules,
together with some hard, dry, crusty lesions, which were
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Fig. 1: Bacterial isolates from D). congolensis positive and
negative cattle
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Fig 2 A group of cattle with dermatoplilosis lesions
(arrow)

Fig 3: & cow with generalized dermatophilosis lesions
(arrows)

confined to certain areas of the body particularly the baclk
(Fig. 2). In others, the lesions were generalized and
covered the whole body especially, the bacls, necls, the
perineal region, lower limbe, tail, mouth and ears of the
affected andmalz (Fig. 33

Histopathology  revealed  hyperplasia  of  the
epidermis, paralceratosis, necrosis, cellular infiltration of
the hair follicles and papillary denmis (Fig 43 Diffase
cellular infiltration of the reticwlar dermis and folliculitis
were also obzerved in some sections (Fig 30 Hyphae of
D congolensis were  detected in the superficial
hypemlasticand hypetkemtotic epidenmiz (Fig, 43,

The ocourrence of  Staphplococcus  aureus,
& epidermidis, B subtilis,  Micrococous  oap,
Corpnebacteriur sp., Escherichic coli, Protews sp. and
Fseudomonags sp. in both D congolensis positive and
negative scabs, agree with the reports of Okpa et ol
(19915 and Abdullahi (20013, Zimnilady, the rate of recovery

Fig 4: Photomicrograph of the skin of a cow natumally
infected by Dermatophilus congolensis showing
the epidertnis. Mote hyperplasia of the epidemnnis,
Pamlkeratosis hyperkeratosis (F), area of Necrosis
(1 with cellular infiltration in the hair Fallicles(F)
atud papillary Derrnis (D) H and E 2305

Fig 5 Photomicrograph of the skin of a btull natually
infected by Dermatophilus congolensis. Mote
bacterial hyphae (arrow) in the superficial
hyperplastic and hyperkeratotic epidermis. H and
E =305

of 5 curews from D congolensis positive scabs, which
was significantly (p=0.03) higher than the rate of its
recovery from D congolensis negative scabs and the
non-signmficant  difference  (p=0.05) ‘between  the
ocourrence of the otherizolates in I congolensis positive
and I} congolensis negative sarmples, were consistent
with previousreports(Olgpa et al., 1991, Abdullahd, 2001).
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Fig é: Photomicrograph of the skin of a bull natorally
irfected by Dermatophilus congrlensis. Note
bacterial byphae (arrow) in the  superficid
hyperplastic and hyperkeratotic epidermis H and
E x305

Thiz could be atritutable to the presence of warious
toxins and enzymes in & aereus. which enables it to
itrrade tissues of hwnans and avimals where it causes a
wvatiety of punilent inflan matory diseases (JTones of 4,
1997y,

Comenssd bacteria could protect the host from
pathogenic bacteria divectly by bacteriocin procdoeti o,
producticnn of toxic metsbolites, induction of a low
reduction oxidation potential, depletion of essential
fatrierits, prevention of adherenice of competing bacteria,
inhibition of translocation and degradation of toins
Comim etisal bacteria compete for marients, niches and
receptors. Shaphylococcus epidermidis had been reported
to bind kerotinocyts receptors and inhibit adberence of
vindent & ceirews (Bibel ef of, 1983) They could
heowever, become pathogeric especially, when there iz a
break in skin contiroity (Katarina ef o, 20010, It is
possible that the large cuantities of secretory metabolites
from bacteria contritute sgnificartly in maintainitg and
sustaining  hypersensitivity  reaction  capable  of
maintaning 0. comgolersis at the lesion site in natural
infection (D avis and Philpott, 19807,

Histopathological findings in this repart agree with
previous reports (Amakin, 1974, Ambrose o al, 1999
Howewer, the diffuse cellular infiltration of the retioular
dermis ad folliowlitis ohserved inthisreport even though
tuott epotted by Aumoakin (1974 and A brose ef . (19990
were cona stent with the findings of Zaria (1993). This
cold be due to secondary bacterial infection of the
lesions produced by D0 comgolensis. Several bacterial

agetts have been isolded from skin lesions of cattle
with dindcal dermatophdlosis(Zaria, 1993, Abdullata, 2001,
Dlisef ., 2009

The observation of D congolersis in the epidermis
agrees with the report of Amakin (1974), who obeerved
D comgolensis most frequently in the stratum corneam
especialy between the disunctan and conjunctum. This
could be due to the presence of the basement membrane
(demo-epidermal junctiom together with the stratum
basale, which might act as barrier to dermal ertry of
D cemgolensis.

CONCLUSION

The histopathological lesions obhserved could be due
to D comgolensis complicated by secondary bacterisl
irfection The role of bacteria partioud aly that of & @ereies
innthe developm ent of hovine derm dophil osiz needs to he
itrvest gated
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