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ABSTRACT

A total of 22 skin nodules from clinscal diseased cattle showed clinical signs sus-
pected to be lumpy skin disease (LSD) were collected during summer 2010. Diseased
cattle exfubited multiple skin nodules with or without fever. Polymerase chain reac-
tion (PCR). dot blot bybridization (DBH) and histopathological examination were used
for rapid diagnosis of the causative agent in the collected skin samples. The resull re-
vealed that viral DNA was detected in all field samples by PCR and tn 18 samples by
DBH. The intracytoplasmic inclustons detected In 8 samples. Trials for 1solation of
lumpy skin disease virus (LSDV) from collected samples was carried out via chorfoal-
lantojc membranes (CAMs) of ECEs aged 9 days. Four egg passages were carried out
for each sample. The Isolated virus was ildentlfied using the same previously men-
tioned technigues. Afler 4 passage in ECEs, both PCR and DBH detected the viral
DNA In 16 samples and Intracytoplasmic /nclusions were detected in 14 samples.
Real ime PCR (RT-PCR) was vsed to confirm LSDV diagnosis using SYBR Green mix.
The results Indicate seasiuvity of PCR over DBH In virus detection In fleld samples,
while histopathological examination for deteclion of LSDV afier serial passages In
CAMS is preferable than direct detection on field samples. RT-PCR could be used for
rapid and specific detection of LSDV nucleic acld.

Key Words: Lumpy skin disease virus, polymerase chain reaction (PCR), dot blot
hybridization (DBH), Real Ume-PCR, histopathology.

INTRODUCTION

The genus Capripoxvirus within the sub-
faimnily Chordopoxvirinae. famlily Poxiviridae
comprises three closely related viruses, name-
ly lumpy skin dlsease (LSD), sheeppox (SP)
and goatpox (GP) viruses. These viruses are
the etiological agents of economically impor-
tant diseases which collectively constitute the
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most serlous poxvirus dlseases of production
aplimals. The current criterlum used for clas-
sifying capripoxviruses within the genus is
based upon the antmal species from which
the virus was first isolated, LSDV from cattle,
SPV from sheep and GPV from goat (Babiuk
et al,, 2008). LSD Is an acute. subacute or
inapparent viral disease chagacterized by
pyrexia, localized or generalized skin pox
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lestons. and generalized lymphadenopathy
{Davics, 1991 and Mercer et al,, 2007).

The disease was considered a “list A" dis-
ease by the Office International des Eplzootes
(OIE) due to its potential for rapid spread and
ability to cause sever ecanomic losses due to
hide damage, loss of milk production, masti-
tts, infertility and death (Weisa, 1988). LSD
Is endemic In Central and southern Africa
{Babiuk et al., 2008). In Egypt. the LSD was
first appeared in 1988 after cattle importation
from Somalia (House et al., 18980). Lastiy an
outbreakx was reported in 2006 having been
introduced with foot and mouth disease by
cattle imported from Ethiopia (World Animal
Health InformaHon Database, OIE). Rapid
and specific diagnosis of the disease is of vital
Importance. Following the dtagnosis, raptd in-
stlgation of control measures such as slaugh-
ter, ring vacctnation and movement restric-
tlons are required to limit losses (Carn,
1883).

Diagnosis of LSD Is initialty depending
on clinical signs and laboratory dlagnosis
ls based on virus isolatlon, histopathiology
and serologlcal methods (House et al.,
1980, Tuppurainen, 20056 and Awad et
al., 2008). These conventional diagnostic
methods are time consuming, laborious and
most of them of low specificity. Polymerase
chain reaction (PCR) has been described
for detection of LSDV and proved to be sim-
ple, rapid and specific diagnostic methad
(Ireland and Binepal, 1988). Recently at-
tention has been directed toward the applica-
tton of Real time-PCR assays for rapid identifi-
cation of capripoxviridae (Bowden et al.,
2008).
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This study was performed to compare the
results of PCR, DBH, and histopathology (n
dlagnosis of LSDV in skin samples of infected
cattle and in CAMs of embryonated chicken
eggs. Also, using of Real time PCR (RT-PCR] to
confirm LSDV diagnosis using SYBR Green
mix.

MATERIAL AND METHODS

Collection of aamples:

A tatal of 22 skin nodules from clinically
diseased cows that were suspected to be in-
fected with lumpy skin disease (LSD) were ¢ol-
lected during summer 20]0. Diseased catltle
exhliblted multiple skin nodules (figure 1) with
or without fever. Part of each sample was {ak-
en ln dry bottle containing phosphate buffer
saline (PBS) for virus i{solation, PCR. DBH anad
Real time-PCR. Another part was put in bot-
tles containing neutral buffered formalin 10%
for histopathological examination. Skin blop-
sies from three normal cows were included as
negative controls.

Virua strafin:

Tissue culture adapted LSDV/IsmaitlylaB88
strain was kindly supplied from the Pox Vac-
¢ine Production and Research Department,
Veterinary Serum and Vaccine Research Insti-
tute (VSVRI), Abbasla, Cairo, Egypt. It was
prepared In Madlan Darby Bovine Kidney
(MDBK) and had a titre of 104-5 TCID50/mL.
This strain was used as a posittve control.

Preparafion of akin nodulea for virus iso-
lation:

Skin samples preparation was performed
as described by (OIE, 2004) as follows: each
sample was minced using sterile scissors and
forceps and then homogenized in a mortar

Vol. XIII, No. 3, 2011



El-Kenawy, A. A; et al..,

containing sterlle sand with a pesile. Phos-
phate buffered saline containing antiblotles
(1000 U/ml penicillin. 1000ug/ml streptomy-
cin and 500 pg/ml gentamycin) was added,
making up a 20% (W/V) suspension. The sus-
penslon was frozen and thawed three times
and centrifuged at 3000 r. p.m. for 10 min.
The supernatant was collected and stored at -
20°C till used.

Inoculation of prepared sample into em-
bryonated chicken eggs (ECEa):

Jnoculation of each prepared sample on
chortoallantolc membranes (CAMs) of 9th
days old ECEs was carried oul according
to Van Rooyen et al., 1988. The air space
was created beneath tbe lateral walls of the
egg by sucking the alr through the blunt end
of the egg with the help of teat. A volume of
0.1 ml of the Inoculum was Inoculated
through the hole created over the air space.
The holes were sealed with the help of the
molten wax. The inoculated cggs were horl-
zonitally tncubated for 6 days at 35°C. Final-
ly. the CAMs were harvested aseptically and
washed then examined for pock lestons. Four
passages were carried out for each sample. Af-
ter appearance of pock lestons, virus was
identifled using PCR. DBH and histopatholo-

gy.

Polymerase chain reaction (PCR):
PCR was used to identtfy LSDV in {leld and
egg passaged saroples.

Oligonucleotide primers:

Oligonucleotide primers were designed ac-
cording to Ireland and Binepal, (1998) for
amplification of the attachment gene of capri-
poxvirus. Oligoonucleotide primers used in the
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PCR reactions were synthesized by Metabion
International AG Company, Germany. The
primers were received In lyophilized form and
resuspended In Tris/EDTA (TE) bufler to
reach a final concentration of 100 pmol/uL
and were designed to amplify a specific seg-
ment of 192 bp. The primers sequences for
PCR amplification were as follows: forward
primer, 5°-TTTCCTGATTTTTCTTACTAT-3" and
reverse primer, 5-AAATTATATACG TAAA-
TAAC -3",

DNA extraction:

DNA extraction was done as described by
Viljoen et al., (2005) using 0.5 mL of fleld
samples and CAMs suspenslon digested with
20 upl Protelnase K (final concentration,
100pg/mL) at 56°C for 2 h. 100 uL Phenol:
Chloroform: Isoamylalcohol (25:24:1) was
added and mixed by Inversion then centrl-
fuged at 13 000 r/min for 5 min then the
upper aqueous layer was transferted to a
clean microcentrifuge tube and 2.5 volumes
absolute ethanol and 1/10 volume of 5 mol/
L sodium acetate (pH 5.3) were added and
mixed thoroughly. The DNA was precipltated
at -20°C overntght and pelleted by centrifuga-
tton at high speed (13 000 r/min} for 15 min-
ufes. The pellet was washed once with 70%
ethanol and centrifuged at 12000 r/min {for
10 min then alr dried and resuspended (n 50
pL TE buflec. Normal non-infected skin and
CAM samples were Included as a negative
control sample.

Amplification of extracted DNA by PCR:

This was carded out as described to Ire-
land and Binepal, (1998). Briefly, 10 ul sam-
ple of extracted DNA of each sample was
placed in 50 wl of the final volume of 10 x re-
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actlon mixture containing 50 mmol/L KCI1. 10
mmol/L Tris-HC1 (pH 8.3). 1.5 mmol/L
MgCi2. 200 mmol/L of each dNTP, 100 pmol
of each ollgonucleotide primer and 2 U Tag-
DNA polymerase. Then 40 ?L of mineral oll
was added to prevent evaporation of compo-
nents during thermocycling. The PCR had an
inftial cycle of 94°C for $ min, followed by 34
cycles of 94°C for 1 min, 50°C for 30 s, 72°C
for 1 min and a Nnal elongatlon step of 72°C
for 5 min.

Amplified product analysis

This was carried out according to Viljoen
et al., (200b). Briefly 10 yuL of the amgplified
PCR product was mixed with 1 puL 10 x gel
loading buffer and loaded to the ind(vidual
wells of a 1.5% agarose gel. In addition, 2 pL
of a 100 bp DNA molecutar wetght marker
was loaded with 2 pL loading buffer be used
as DNA ladder. The amplified DNA products
were detected in comparison with DNA ladder
ustng the U.V. transituminator. The gel was
photographed.

Dot blot hybridization (DBH):

DBH was applled to detect LSDV In fleld
and egg passaged samples. Labelled DNA
probe was prepared from the purfied PCR
product of the reference LSDV/1smailyla 88
straln by ethanol peecipitation according (o
Sambrook et al., (1989) and labeled with di-
goxigenin using nonradioactive labeling kit
(Roche, Germany) for labeling of DNA as de-
scribed in the lnstructlons of the manulactur-
er's manual. Hybridizatlon technique was ap-
plled according to EKhandfjan, (1987) by
dotting 10 W of DNA template on nitrocellu-
lose membrane, [lollowing by denaturation
step using denatured solution then fixation in
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UV crosslinker (Spectrolinker XXL-1000, Spec-
trontcs cooperation, USA). Overnight Incuba-
tion with the labeled probe at 55°C at hybridi-
zation incubator (LAB-line Instruments, USA)
was done. DIlG-labeled probes that hybri-
dized to a target sequence were detected
with an alkaline phosphatase-labeled anly-
DIG antibody. Detection of posltive samples
with phosphatase activity was performed col-
orimetrically using the coloring agent nitro-
blue tetrazolfum and 5’-bromo-4 choloro-3-
indobyl phosphate (X-phosphate) as sub-
strate.

Histopathological examination:

Histopathological sections were carried
out by fixing part skin nodules and
CAMs In 10% neutral buffered formalin
solutton. The fixed  spectmens were
trimmed., washed and dehydrated n as-
cendlng grades of alcohol, cleaned in xylene,
embedded in paraflin then sectioned (S5 mi-
cron) and stained with hematoxyline and eo-
sin accosding to Bancroft et. al., (1998). The
stalned sections were examined microscopi-
cally.

Real time-PCR:

Three samples (two fleld samples and one
CAM of ECE) were selected for confirmation of
LSDV dlagnosis by real time -PCR as de-
scribed by Viljoen et al., (2005) as follows: It
was performed in a final voiume of 20 ul reac-
tion mix containing 9 ul PCR grade water, 4
ul SYBR green master mix. 1 ul of 10 uM for-
ward and reverse primers and 5 ul of extract-
ed DNA. Cycling parameters were the follow-
ing: 95°C for 10 min followed by 35 cycles of
95°C for 30 se¢ and 55°C for 30 sec and at
72°C for 1 min.
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RESULTS & DISCUSSION

Viral DNA was detected (n al) 22 skin nod-
ules collected from cattle using PCR and in 18
samples by DBH. The amplicon size of PCR
product in positive samples had a molecular
welght of 192 bp (Figure 2) and positive result
of DBH was visualized as colour development.
Concerning histopathological examnation. in-
lracytoplasmic Inclusions detected in 8 crude
skin samples (36.4%) (Figure 3). Inflammatory
cells infllteration (n dermis and hypoderris.
The dermal fibrous connective tissue was hya-
Unized In some sections. In old lesions. necro-
sls involved al} layers of the epldermls was ob-
served.

Lumpy skin disease virus (LSDV) was {so-
lated from 16 (out of 22) collected skin biop-
sles In percentage of (72.7%) and showed the
characteristic pock lesions after four egg pas-
sages (figure 4). Identification of the isolated
virus after the fourth passage revealed that
both PCR and DBH deiected the viral DNA (n
16 samples. After 4th passage In ECEs, infra-
cytoplasmuc fnclusions detected tn 14 samples
(Figure 5). Table 1 summarlzes results from
the used diagnostic assays.

Concerning results of real time-PCR, three
tested samples were positive, with threshold
cycles (Ct): 23, 25 and 32 (Figure 8). No am-
plification was detected from negative non
template control {NTC).

Capripoxviruses cause a severe and highly
contaglous dlsease in sheep. goats and cattle.
LSD can be confused with skin lesions of
pseudo-lumpy skin disease (caused by bovinc
herpes virus-2). fnsect bite. Demodex infec-
tion, onchocerclosis, besnoitiosis and dermat-
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ophilos)s. So LSD needs a rapid and spceeific
laboratory diagnosis after belng suspected for
rapid performing of control measures (Esposi-
to and Fenner, 2001 and Carn, 1693).

PCR, DBH and hislopathological examina-
tion were used for detection of LSDV in 22
collected skin Jesions serve as a rapid, effec-
tive and economic method for laboratory con-
firmation of disease. Viral DNA was detected
in aJl skin blopsles collected from cattle by
PCR and in 18 samples by DBH. This indicate
sensltvity of PCR over DBH in virus detection
n fleld samples and this results are in partial
agreement with Awad et al., 2008, this may
be due to low concentration of viral nuclele
acld in some fleld samples and amplification
of viral DNA in case of PCR but in DBY the vi-
ral DNA was blotted without amplification.

The result revealed that the characteristic
pock leslons appeared in 16 out of 22 samples
after tnocalation on CAMs of ECEs after
fourth passage as thls passage is sufficient for
appearance of pock leslons on CAMs as re-
ported by El-Kenawy and El-Tholoth, 2009.
These results were sustained by Hassan et
al,, (1682), Ismael, (2000), Hamoda et al.,
(2002), Ahmed et al., (2005) and El-Kenawy
and El-Tholoth et al., (2008) who abserved
pock lesions on CAMs of Inoculated ECEs and
the lesion of the virus was malntained by serl-
al passages. On the other hand Van Rooyen
et al., (1969) and Hassan, (1993) failed to
detect macroscople lesions on CAMs of Inocu-
lated ECEs.

[dentification of the (solated virus after the

fourth passage revealed that both PCR and
DBH detected the viral DNA in 16 samples
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lower than numbers of samples detected di-
rectly In fleld samples. So detection of LSDV
in skin samples s superior over detection af-
ter serlal passages in ECEs. This may be due
to high concentration of virus in skin lestons
and poor replication of virus in CAMs (Van
Rooyen et al.,, 1958). This mean that PCR
and DBH could be used in detection of LSDV
{n skin bfobsy and tsolated virus tn CAMS.
The finding is In concurTence with previous
reports who recorded that PCR could be used
in detection of capripoxvirus in blobsy sam-
ples. tissue culture and semen (Tuppurai-
nen, 2008). skin and blood samples (Awad et
al., 2008) and in CAMs of ECEs (El-Eenawy
and El-Tholoth, 2010). The result, also, is in
agreement with Awad et al.,, 2009 who suc-
ceeded in tdentification of LSDV In skin sam-
ples by DBH.

Histopathologlcal examinatton revealed Ia-
tracytoplasmic Inclusions in 8 skin samples
(36.4%). While after 4th passage in ECEs, (n-
tracytoplasmic inclusions detected Iin 14 sam-
ples (63.6%), so histopathojogy for detectlon
of the virus after the fourth passages in CAMS
Is superior to direct detection on fleld sam-
ples. The pathological changes (n skin and
CAMs sections were similar to those reported
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by Van Rooyen ct al., 1969, Bida, 1877, Ah-
med et al., 2005 and Aly et al., 2006.

Using of Real time-PCR for confirmation of
LSD dtagnosis {s preferable as {t do not need
gel electrophoresis after PCR amplification
and more rapid than conventional PCR (Bow-
den et al ,, 2008).

Figures:

1- Skin nodules of LSD In Infected calf.

2- PCR products of the attachment gene
(192 bp) of LSDV DNA extracted from skin le-
slons in stained agarose gel electrophoresis,
along with 100 bp DNA ladder (M). Lane 1:
negative control sample, Lane 2, 3& 4 : The
amplified DNA products prepared from skin
nodules. Lane 5: positive control sample.

3- Skinr section, showing intracytoplasmic
inclusion bodies in the epidermal cells. H & E
(original magnification X 520).

4- Characteristic pock lestons on CAM in-
fected with isolated virus from skin fesion on
the fourth passage.

5- CAM section showing (ntracytoplasmic
inctusion bodles. H & E (original magntfica-
tlon X 520).

6- Ampliication plot of Real time-PCR (n
LSDV identsfication witth Ct, 23,
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Table 1: Comparative resuits of the virus ideutification in field samples and after 4™ passage

using PCR, DBH, and histopatbology:

Diagnostic tests

after 4th passage in
ECE.

(n=22)

DBH

18 (81.8 %)

PCR
Number posiove
(percent posi('ive) 22 (100%)
in field sample.
(n=22)
Number positive
(percent positive) 16 (72.7 %)

1

16 (72.7 %)

* IC1B = Intracytopiasmic inclusion bodies .

Mansoura, Vet, Med. J.

Histopathology

{Presence of ICIB) *

8 (36.4 %)

14 (63.6)
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