Sokoto Journal of Veterinary Sciences, Volume 16 (Number 1). March, 2018

CASE REPORT

Sokoto Journal of Veterinary Sciences

(P-ISSN 1595-093X: E-ISSN 2315-6201)
http://dx.doi.org/10.4314/sokjvs.v16i1.16

Adedeiji et al./Sokoto Journal of Veterinary Sciences, 16(1): 107 - 112.

Contagious ecthyma in three flocks of goats in Jos-south LGA,

Plateau State, Nigeria

AJ Adedeji**, JA Adole', NC Chima®, AS Maguda’, DY Dyek’, AR Jambol?, EO

Anefu®, JJ Shallmizhili* & PD Luka?

- Viral Research Division, National Veterinary Research Institute, Vom, Plateau State, Nigeria

2 Biotechnology Division, National Veterinary Research Institute, Vom, Plateau State, Nigeria
Central Diagnostic Division, National Veterinary Research Institute, Vom, Plateau State, Nigeria
4.

3.

Unity Veterinary Clinic and Surgery, State Lowcost, Jos, Plateau State, Nigeria

*Correspondence: Tel.: + 2348033557985; E-mail: yinkadeji@yahoo.com

Copyright: © 2018
Adedeji et al. This is an
open-access article
published under the
terms of the Creative
Commons  Attribution
License which permits
unrestricted use,
distribution, and
reproduction in any
medium, provided the
original  author and
source are credited.

Publication History:
Received: 12-04- 2017
Accepted: 16-09-2017

Abstract

Contagious ecthyma (CE) is a debilitating disease of sheep, goats and other ruminants
caused by Orf virus (ORFV). Suspected outbreaks of CE were reported in three flocks of
goats in Jos-South, Plateau State, Nigeria with proliferative lesions on the muzzle, oral
commissures, perineal area and legs. Scab samples were collected from all the flocks
and the affected animals placed on antibiotics. The samples collected were
homogenized and the DNA extracted using QlAamp® DNA Mini kit (QIAGEN, Hilden
Germany). The extracted DNA was subjected to polymerase chain reaction (PCR)
amplifying two gene fragments: A32L and B2L of the ORFV. Two flocks were West
African Dwarf (WAD) breed of goats with100% morbidity and 100% mortality recorded,
while the third flock was Kano Brown breed with 6.7% morbidity and no mortality.
A32L and B2L fragments of the ORFV genome was amplified by PCR from samples
collected from the flocks. Contagious ecthyma was therefore confirmed based on
classical clinical presentations and laboratory confirmation by PCR. Amplification of
A32L and B2L gene fragments of the ORFV and 100% mortality in WAD breed of goats
is the first report in Nigeria associated with CE. Further studies should be carried out to
understand the role of breed, the epidemiology and economic impact of CE in Nigeria
for the utilization of an appropriate control strategy.
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Introduction

Contagious ecthyma (CE), also called orf, is a
debilitating and economically important disease of
sheep, goats and other ruminants caused by Orf
virus (ORFV) (Buttner & Rziha, 2002). The ORFV is a
double stranded DNA virus classified within the
genus Parapoxvirus, subfamily Chordopoxvirinae and
family Poxviridae (Delhon et al., 2004: Fleming et al.,
2015). Contagious ecthyma is distributed worldwide
and it is a zoonosis affecting Man (Essbauer et al.,
2010; Nandi et al., 2011). Due to the zoonotic nature
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of CE, it is an occupational hazard to shepherds,
veterinarians and farmers (Essbauer et al., 2010).
Contagious ecthyma is characterized by proliferative
erythematous macule, papule, vesicle, pustule, scab
lesions on the lips, the oral mucosa and around the
nostrils of affected animals (Buttner & Rziha, 2002;
Scagliarini et al., 2012). Lesions can also be found on
the teats of udder in affected animals but rarely on
other organs (Nandi et al, 2011). Morbidity
associated with CE outbreaks can be up to 100%,
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while mortality rates are usually low, but 20-50%
mortality rates have been reported particularly in
secondary  complications  such  as  stress,
immunosuppression or concomitant infections
(Hosamani et al. 2009; Scagliarini et al., 2012).
Despite the fact that CE is reported to be a self-
limiting disease, symptomatic treatment with topical
dressing and use of local antiseptics is beneficial
(Nandi et al., 2011). However, secondary bacterial
contamination in CE is common and administration
of topical and systemic antibiotics can be used for
management of the disease (Nandi et al., 2011).
Vaccination coupled with biosecurity measures is an
effective method in the prevention and control of CE
(Nandi et al., 2011). Suspected CE can be diagnosed
based on the characteristic clinical signs, followed by
laboratory tests such as electron microscopy, serum
neutralization test (SNT), histopathology of affected
tissues and nucleic acid assay like polymerase chain
reaction (PCR) (Nandi et al., 2011). Polymerase chain
reaction is a reliable technique for the diagnosis of
CE and can differentiate ORFV from other pox
viruses such as sheep pox and goat pox (Kottaridi et
al., 2006; Hosamani et al., 2009). The A32L gene
fragment is located in the highly conserved region of
the ORFV and is capable of encoding an ATPase that
mediates virion’s DNA packaging (Chan et al., 2009).
The B2L genes encodes the major envelop protein of
the virus and it is a highly immunogenic protein with
lipase activity (Chan et al., 2009; Friederichs et al.,
2014; Zhang et al., 2014; Gelaye et al., 2016). The
A32L and B2L genes are commonly used for
molecular characterization and are also suitable for
viral strain differentiation of ORFV (Chan et al., 2009,
Zhang et al., 2014; Gelaye et al., 2016). Contagious
ecthyma was first reported in Nigeria by Obi and
Gibbs (1978) and not much is known about the
epidemiology of the disease in Nigeria. From the few
available reports, there is paucity of information on
the mortality pattern from CE outbreaks in Nigeria
(Adeoye, 1984; Adedeji et al., 2017). This study
describes CE outbreaks in three flocks of goats in Jos-
South, Plateau State, Nigeria.

Case Report

Case history and sample collection

The area is situated approximately on latitude
9°55'42"N, longitude 8°53'31" E. Jos lies close to the
geographical centre of Nigeria and Plateau State is
bordered by Bauchi and Kaduna States to the north
and Taraba and Nasarawa States to the south.
Between the years 2014 and 2016, three suspected
outbreaks of CE were reported in three different
flocks of goats in Jos-South, Plateau State, Nigeria.
Skin lesions were observed on the ears, lips, teats of
the udder, tails and hooves of the affected goats. All
the flocks were reared on semi-intensive system of
farming. Complete history and clinical signs of the
disease observed during examination of the goats
were recorded and presented in a table. Scab
samples were collected from animals with skin
lesions, labeled appropriately and transported on ice
to the Viral Research Divison, National Veterinary
Research Institute, Vom. The samples were stored at
-20 °C until used. Long acting oxytetracycline was
administered at 20mg/kg to all the affected goats in
the three flocks alongside topical application of
gentian violet on the skin lesions as palliative
measure. The study was carried out in Jos-South
which is part of Jos, the administrative capital of
Plateau State, Nigeria.

Morbidity and mortality rates

Morbidity and mortality rates of CE in each of the
three flocks of goats were calculated based on the
number of affected and dead goats with the aid of
records obtained from owners of the flocks. The
results were presented in percentages and
tabulated.

DNA extraction and polymerase chain reaction

The scab samples were homogenized using sterile
mortars and pestles with the aid of sterile sand and
physiological buffer saline to produce 20% tissue
suspension. DNA extraction was carried out using
QlAamp® DNA Mini kit from (QIAGEN, Germany)
following the manufacturer’s instructions. ORFV
vaccine  strain (Orf  freeze-dried  vaccine,
Onderstepoort Biological Products Ltd.,
Onderstepoort, South Africa) was used as a positive

Table 1: Primer sequences used to amplify the A32L and B2L gene fragments of the orf virus

Gene Target Primer

Sequences (5'- 3')

Size (bps) Reference

Viral ATPase protein

ORFV-A32-F CTCCATTTAGAGGCCGTGAG 1098

Gelaye et al., 2016

ORFV-A32L-R CGTGTTATGTGCCATCTTGC

Major envelope protein gene  ORFV-B2LF GACCTTCCGCGCTTTAATTT 1210
CCCGCCTGCTAAAAGACT

ORFV-B2L R

Gelaye et al., 2016
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control, and thus subjected to DNA extraction and
PCR, while an aliquot of molecular grade water was
used as the negative control.

Amplification of the full length of A32L and B2L gene
fragments of ORFV was carried out using primers
designed by Gelaye et al. (2016) from ORFV with
accession number: NC005336  (Table  1).
Amplification of the A32L gene of the ORFV was
carried out in 25pul reaction volume consisting of
20pmol of each primer, 2mM dNTPs, 1x PCR Buffer
(Qiagen), 2.5U taq polymerase and 5ul of DNA. The
cycling conditions were: initial denaturation at 95 °C
for 5 min, followed by 35 cycles at 95 °C for 50s, 55
°C for 60s and 72°C for 90s, and final extension at
72°C for 7 min. The same protocol was used for the
B2L gene except that the annealing was done at 52
°C instead of 55 °C (Gelaye et al., 2016). The PCR
amplicons were resolved on 1.5% agarose in Tris-
borate- EDTA (TBE) buffer gels stained with 0.5ug/ml
ethidium bromide. Ten microlitres of the PCR
product from each of the tubes were mixed with 1 pl
of 6X buffer and electrophoresed along with 1kb
DNA molecular weight marker (New England
Biolabs, Inc) at a constant 80 V for 45 min in 1X TBE
buffer. Amplified product was viewed under UV light
and documented by a UV-transilluminator. The A32L
and B2L genes of the ORFV amplified gave the
expected target band size of 1098bps and 1210bps
respectively as positive samples.

Results and Discussion

In the three flocks of goats studied, the following
clinical signs were observed: anorexia, emaciation,
proliferative lesions on oral commissures, and the
perineal region which are presented in Table 2. Two
flocks were West African Dwarf (WAD) breed of
goats, while the third flock was Kano brown breed of
goats (Table 2). The first outbreak of CE in the first
flock of WAD occurred in September 2014 with 100%

(11/11) morbidity and 100% (11/11) mortality rates.
Plates 1A, 1B, 1C and 1D show the CE lesions
observed in the first flock of goats. The mortality
occurred over a period of three weeks, the goats
were between 2 weeks and 2 years of age and all
ages were affected. The second outbreak of CE in
the second flock occurred in May 2016, with only
one goat affected initially. The disease subsequently
spread to the whole flock with 100% (4/4) mortality
(Table 2) despite the palliative treatment
administered. Plate 1E shows one of the affected
goats in the second flock. The mortality occurred
over a period of four weeks and the goats were
between 4 months and 3 years of age. The third
outbreak of CE in the third flock occurred in August
2016, the goats were Kano Brown breed (Plate 1F),
and 6.7% (1/15) morbidity was recorded with no
mortality. The affected goat recovered after
supportive treatment was administered. In the third
flock there were goats as young as 3 weeks of age,
but they did not present clinical signs suggestive of
CE (Table 2). All the outbreaks of CE in the three
flocks of goats occurred during the raining season.

The scab samples were collected as follows: flock 1
(4), flock 2(2) and flock 3 (1). The samples were
positive by PCR through the detection of both the
A32L and B2L genes of the ORFV. The PCR
amplicons on 1.5% (w/v) agar gel electrophoresis
showed the amplification of A32L and B2L gene
fragments of the ORFV in the scab samples collected
from the flocks of goats. Representative samples of
the PCR amplicons were taken from each flock of
goats as shown in Figure 1 (A & B). The A32L and B2L
genes of the ORFV were amplified at the expected
band size as presented in Figure 1 (A & B). The
positive control was also amplified at the expected
band size while the negative control was not
amplified. This study reports the outbreak of CE in
three flocks of goats which were confirmed by

Table 2: Clinical manifestation of contagious ecthyma in three flocks of goats in Jos-South, Plateau State, Nigeria

Flock Location Year of Flock Breed Age Clinical signs Morbidity Mortality
Outbreak size (%) (%)
Rantya, Sept, 11 West 2 weeks Anorexia, proliferative lesion, scabs on 100% 100%(11/11)
Jos- 2014 Africa -2vyears the ears, around the eyes, lips, teats of (11/11)
South Dwarf the udder, perineal region, and
interdigital space of hooves. Ulcers in the
mouth
Kuru, May, 2016 4 West 4 month Proliferative lesions and scabs around the 100% (4/4) 100 %(4/4)
Jos- Africa -3years eye and on the lips. Anorexia and
South Dwarf emaciation.
Kuru, August 15 Kano 3 weeks Proliferative lesions around the muzzle, 6.7%(1/15) 0
Jos- ,2016 Brown -6years lips, legs and scrotum
South,
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1200bp 12008p—
1000bp. 10006p—
500bp
500bp
1008 -
100bp

Figure 1- A: Agar gel electrophoresis of polymerase chain reaction product of A32L gene of orf virus. Lanes 1-3 are
the representative scab samples from the flocks, positive samples were amplified at 1098 bps. +ve is the positive
control while —ve is the negative control. B: Agar gel electrophoresis of polymerase chain reaction product of B2L
gene of orf virus. Lanes 1-3 show the representative scab samples collected from the flocks; positive samples were
amplified at 1210 bps. +ve is the positive control while —ve is the negative control

Plate IA-D: A: West African Dwarf goats with lesions of contagious ecthyma from the first flock, scab lesions on the
lips of a doe and kids. B: Proliferative lesions of contagious ecthyma between the interdigital space of the hoof of
one the goats in the first flock. C: Proliferative lesions on the teat of the udder of doe in the first flock. D:
Proliferative lesions of contagious ecthyma on the hind leg of a West African Dwarf goat in the first flock.
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Plate IE-F: E: Scab lesion on the lips of a West African Dwarf goat from the second flock. F: A Kano Brown goat
with cauliflower like proliferative lesions of contagious ecthyma on the lips of the only goat affected in the third

flock

detection of the ORFV using PCR. Although other
laboratory techniques can be used in the diagnosis
of CE besides PCR, several reports indicate that PCR
is the most reliable technique in the confirmatory
diagnosis of CE (Torfason & Gunadottir, 2002;
Kottaridi et al., 2006; Chan et al., 2009; Mahmoud et
al., 2010). Clinical signs observed in the three flocks
of goats in this study were suggestive of CE and from
the samples collected the A32L and B2L genes of the
ORFV were amplified by PCR. The detection of the
two gene fragments of ORFV by PCR in the samples
collected from all the flocks of goats confirms that
the outbreak being investigated was CE. Goats are
important sources of food and income for rural
populace in Nigeria and other developing countries
(Hosamani et al. 2009; Adeleye et al., 2016). The 100
% mortality recorded in two of the flocks suggests
that CE is a threat to the livelihood of many in the
rural areas if not controlled. Although CE is not
among the OIE list of notifiable diseases of livestock
possibly because its self-limiting nature, it may be
grossly underreported and economic losses
underestimated in Nigeria (Adedeji et al., 2017). Our
report of 100% mortality which is higher than
previous reports of a low and varying mortality of
2.6%-5.4% by Okoh (1980), Adeoye (1984) and
Adedeji et al. (2017) from different parts of the
country. This underscores the need for animal health
professionals to pay more attention to CE.
Comparatively, CE is not as devastating as peste des
petits ruminants (PPR), sheep pox and goat pox in
small ruminants, nevertheless it has a high impact on
the trade value of affected animals due to the
debilitating lesions caused by the disease on affected
animals (Hosamani et al,, 2009; Scagliarini et al.,
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2012). High mortality in CE outbreaks is usually
reported in young animals and as a result of
complication by secondary infections in older
animals (Hosamani et al. 2009; Scagliarini et al.,
2012). We observed high mortality within the two
flocks, albeit the role of age and secondary bacteria
was not investigated. Breed-wise, our findings
revealed a high mortality rate among WAD goats
compared to Kano Brown breed of goats. Earlier,
reports of CE in Nigeria by Adeoye (1984) indicated a
2.6% mortality in Southwest Nigeria, while Adedeji
et al. (2017) reported 3.3% mortality in Uyo, South-
South Nigeria, both in WAD breeds of goats. Our
finding is suggestive of the fact that WAD goats may
be more susceptible to CE than other breeds of
goats in Nigeria. Similarly, the epidemiology of PPR
has shown that WAD goats are more susceptible
than other breeds of goats (Lefévre & Diallo, 1990).
Although the aim of this study was not to compare
susceptibility of breeds to CE, we hypothesized that
breed may play a role in the susceptibility and
clinical presentation of CE in Nigeria.

In conclusion, contagious ecthyma was confirmed
based on classical clinical presentation and
laboratory investigation using PCR which detected
the A32L and B2L genes of the ORFV from clinical
samples collected. Amplification of A32L and B2L
gene fragments of the ORFV by PCR in this study is
the first report in Nigeria. Higher mortalities were
observed in WAD goats compared to Kano Brown
breeds of goats in Nigeria. We hypothesized that
breed and intrinsic genetic factors may be
responsible for the clinical presentation of the
disease in small ruminants. Therefore, further
studies should be carried out to understand breed
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susceptibility, epidemiology and economic impact of
CE in Nigeria.
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