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ABSTRACT 

A total of 22 skin nodules from clIn Ical diseased catUe showed clinical Signs sus­

p ected to be lumpy sk tn disease (LSD) were collected during summer 2010. Diseased 
cattle exhJblted m ultiple skin n odules wfth or without fever. Polymerase chaJn reac­
tlon (peR). dot blot hybrldIzaUon (DBH) and hlstopa UJol ogJcaJ exru1lin aUon were used 

[or rapid dJagnosis of the CBi.1Sative agent In the collected skin samples. The result re­
vealed tha t viral DNA was detected In aU field samples by peR and in 18 samples by 

DBH. The Intracytoplasmlc Induslons detected in 8 samples. Trials for isolation of 

l umpy skin disease Virus (LSDVj from caJ1ecled samples was carried out via chorioal­

lantOi c membr anes (CAMs) of ECEs aged 9 days. Four egg passages were earned out 

for each samp le. The isola ted Virus was identJiled using ilJe same prev.tously m en­

Uoned techniques. After 4th passage In £CEs, both PCR and DBH detected the vtral 

DNA In )6 samples and Intracytoplasmic Inclusions were d etected In 14 samp les. 

Real lime PCR (RT-PCR) was used to con firm LSD V diagnosis USing SYBR Green mk. 

Th e results Indicate senslUv.tty of peR over DBH In virus detection In fieJd sampJes, 

whJJc hJstopalhoJog/caJ examination for detecuon of LSDV alter serial p assages In 

CAMS IS preferable than direct detection Oil field samples. RT-PCR could be used for 

rapid and specJflc detection of LSDV nud eic aCid. 

Key W0rd6: Lumpy skin disease W its. polymerase chain reaction (PCR), dol blot 

hybr idlzaUon (DBH), Real Ume-PCR, hIstopathology. 

INTRODUCTION 

The genus CapripoXViTus wi thin the sub· 

famUy Chordopoxvlrtnae . famUy PoX1vi.rldae 
comprlses three closely related viruses, name­
ly lumpy skin dtsease (LSD). sheeppox (SP) 

and goatpox (OP) viruses. These viruses are 
the eUological ageltts of economically impor· 

tant diseases which coUectively constitute the 

Msn8oura. VeL M~ J. (J 1 - 31) 

most serIOus poxvirus dJseases of production 
animals. The cUlTent criterIu m u sed for clas­

stfytng caprlpoxvtruses wlthln the genus is 
based upon the animal species [rom wh iCh 

the virus was first Isola ted , LSDV from cattle. 

Spy [rom sheep and OPV from goat (Babtuk 
et aI •• 2008). LSD Is an acu te. subacute or 

inapparent vtral disease characterized by 

pyrexta. local1zed or generaltzed skin pox 
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lesions, and generallzed lymphadenopathy 

(Da" .. , 1991 and Mercer ct al., 2007). 

The disease was considered a "lJst N dls ­

e.."l.se by the Office International d es Eptzootles 

[OlE) due to Its potenUal for rapid spread and 

abUtty to cause sever economic losses due to 

hide damage, loss of milk production, masti­

tis, lnfertUtty and death (Welaa. 1968). LSD 

Is endemic In Central and southern AfrIca 

(Babluk ot al ., 2008). In Egypt. the LSD was 

first appeared In 19S8 after cattle Importation 

from Somalia (Mouee et aI .• 1990). Lastly an 

outbreak was reported In 2006 having been 

Introduced w1th foot and mouth disease by 

cattle imported (rom Ethiopia (World Animal 

Health information Databaao, DIE). RapId 
and specific diagnOSis of the disease Is of vital 

Importance. Following the diagnosis, rapid In­

stigation of control measures such as slaugh­

ter. flng vaCCInation and movement restric­

tions are required to limit losses (Cam, 

1998). 

DiagnOSIs of LSD Is Initially depending 

on clinical Signs and laboratory diagnOSIS 

Is based on vtrus Isolation , histopathology 

and serological methods (Houae et al., 

1990, Tuppuralncn, 2005 and Awad ot 

al., 2009). These conventtonal diagnostic 

methods are time consuming. laborious and 

most of them of low spec1flclty. Polymerase 

chain reaction {peR) has been described 

for detection of LSDV and proved to be sim­

ple, rapid and specJOc diagnostic method 

(Ireland and Blnepal, 1998). Recently at­

tention has been directed toward the appUca­

tion of Real tLme-PCR assays for rapid Idenufl­

calion of caprlpoxvlrldae (Bowden ct al .• 
2008). 
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This study was performed to compare the 

results of PCR. DBH, and histopathology In 

diagnosis of LSDV in skin samples of Infected 

cattle and In CAMs of embryonated chicken 

eggs. Also. uSing of Real time PCR (RT-PCR) to 

corUlrm LSDV diagnosis uslng SYBR Gr.een 

mix. 

MATERIAL AND METHODS 
Collection of aamplu: 
A tota! of 22 skin nodules from clln.1cally 

diseased cows that were s uspected to be in· 

fected With lumpy skin disease (LSD) were col­

lected durIng summer 20 J O. Diseased ca ttle 

exhibited multiple skin nodules (figure 1) with 

or wtthout fever. Part of each sample was tak­

en in dry bottle containing phosphate buffer 

saline (PBS) for virus lsolauon, PCR. OBH and 

Real tlme-PCR. Another part was put In bot· 

Ues contaInLng neutral buffered fonnalJn 10% 

for histopathological examination . Skin biop­

SIes from three normal cows were mcluded as 

negative controls. 

VIrus atra1n.: 
Tissue culture adapted LSDV /lsmally1a88 

s train was kindly s uppUed from the Pox Vac­

c1n~ ProducUon and Research Department. 

Veterinary Serum and Vacc1ne Research Insti­

tute (VSVRJ). Abbasla, Cairo. Egypt. It was 

prepared In Madlan Darby Bovine Kidney 

(MDBK) and had a Utre of 104.5 TCID50 / mL. 

ThIs strain was used as a poslttve control. 

Preparation of akin nodulea for vtrua lao­

latton: 

Skill samples preparation was performed 

as described by (OlE. 2004) as follows: each 

sample was minced USIng sterUe sCissors and 

forceps and then homogeniZed in a mortar 
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contatning sterUe sand with a pesUe. Phos­

phate buffered saline contalnLng antibiotics 
(1000 U/rol penlcillLn, lOOOl1g/ml streptomy­

cin and 500 Ilg/ ml gentamyCin) was added, 

making up a 20% (W/v) suspension, The sus­

pension was frozen and thawed three limes 

and centrtfuged at 3000 r. p.m . for 10 min. 

The supernatant was collected and stored at -
20°C Ull used, 

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

Inoculation of each prepared sample on 

chorioallantoic membranes (CAMs) of 9th 

days old £eEs was carrIed out accordlng 
to Van Rooyen ct at., 1969. The air space 

was created beneath the lateral walls of the 

egg by sucklng the air through the blunt end 
of the egg With the help of teat. A volume of 

0.1 m1 of the lnoculum was Inoculated 

through the hole created over the air space. 
The holes were sealed wlth the help of the 

molten wax. The Inoculated eggs were horl· 
zonlta11y Incubated for 6 days at 35°C. Final · 

Iy. the CAMs were harvested aseptically and 

washed then examJoed for pock lesions. Foul' 

passages were carried out for each sample. Af· 

ter appearance o,f pock lesions . virus wa~: 

IdenUfled uSing PCR. DBli and hlstopatholo· 
gy, 

Polymeraae cha1n reacUon (PeR): 

PCR was used to Iden tify LSDV Ln field and 

egg passaged samples. 

Ol1gonucleotide primer.,: 

Oligonucleotide primers were desLgned ac· 

cordlng to Ireland and Btnepal. (1998) fur 
ampUfication of the a ttachment gene of capri· 

poXVlrUS. oUgoouGleoUde primers used In the 

MlUUoura. Vet. Med. J. 
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PCR reactions were synthesIzed by Metablon 

International AG Company. Germany. Tbe 

primers were received In lyophUized form and 
resuspended In Tris/EDTA (TEl buffer to 

reach a final concentration of 100 pmol/jAL 

and were deSigned to ampUfy a specUlc seg· 
ment of }92 bp. The primers sequences for 

PCR ampllflcation were as follows: forward 
p rimer. 5'·TITCCTGATTTITCTIACTAT-3' and 

reverse prlmer. 5 ' ·AAAITATATACG TMA­
TAAC -3 ', 

DNA extraction: 
DNA extraction was done as described by 

VflJoen et al., (2005) ustng 0 ,5 mL of fleld 

samples and CAMs suspenslon digested WIUl 

20 ttL Proteinase K (final concentration. 

1 00~/mL) at 56°C for 2 h . 100 ilL Phenol: 
Chlorofonn: Isoamylalcohol (25:24: 1) was 

added and mixed by inversion then centri ­

fuged at }3 000 rlmln for 5 .mIn then the 
upper aqueous layer was transferred to a 

clean mlcrocentrtfuge lube and 2.5 volumes 

absolute ethanol and 1/ 10 volume of 5 mol l 

L sodium acetate (pH 5.3) were added and 

mlXed thoroughly. The DNA was preCipitated 

at -20°C overnight and pelleted by centrlfuga' 

tton at higb. speed (13 000 r / mtn) for 15 min· 
utes . The pellet was wasbed once with 70% 

ethanol and centrlfuged at 12000 rlmln for 
10 min then air dried and resuspended In 50 

JlL TE burfer. Normal non·lnfected skin and 

CAM samples were Included as a negative 
control sample. 

AmpUflcal10n of extracted DNA by PCR: 

This was earned out as descrIbed to Ire-­
land and Blnepal. (1998). Briefly , 10 ~ sam· 

pie of extracted DNA of each sample was 
placed in 50 ~l of the final volume of 10 x re-
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action mixture containing 50 mmOl/L KCI, 10 

mmol/L Trls-Hel (pH 8.3), 1.5 mmol / L 

MgC12. 200 mmol/L of each dNTP. 100 pmal 

of each ollgonucleoUde primer and 2 U Taq­

DNA polymerase. Then 40 ?L of mineral aU 

was added to prevent evaporatton of compo­

nents dUring thermocycllng. The peR had an 

Inlttal cycle of 94°C for 5 min, [ollowed by 34 

cycles of 94°C for 1 mln, 50°C (or 30 S, 72cC 

for I mtn and a final elongaUon step of 72°C 

for 5 min. 

Ampllfled product anaIysJ8 

This was carried out accord1rlg to VlIJoen 

el 01 .• (2005) . Briefly 10 ~L of the amplified 

peR product was mtxed wtth 1 J.1L lO x gel 

loadlng buffer and loaded to the Indlvtdual 

wells of a 1.5% agarese gel. In addltton. 2 J.lL 
of a 100 bp DNA molecular weight marker 

was loaded wtth 2 j.1L loading buffer be used 

as DNA ladder. The amplified DNA products 

were detected In compartson with DNA ladder 

uSing the U.V. transUlumlnator. The gel was 

photographed. 

Dol blot hybridization (D8Hl, 
DBH was applied to detect LSOV In field 

and egg passaged samples. Labelled DNA 

probe was prepared from the punfled peR 

product of the reference LSDV /lsmatlyta 88 

straIn by ethanol preclpltatton according to 

Sambrook et aI., (1989) and labeled With dl­

gOx.!ge ntn using nonradloacllve labeling kit 

(Roche, Germany) for labeling of DNA as de­

scribed In the LnstrucUons of the manuractur­

er's manual. Hybridization technique was ap­

plied according to KhandtJan, (1987) by 

dotung 10 !AI of DNA template on nitrocellu­

lose membrane , roUow1ng by denaturation 

step using denatured solution then fixaUon in 

MMuwura, Vet Me<!. J. 
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UV crossUnker (Spectrolinker XL-IOOO, Spec­

tronlcs cooperation. USA). Overnight incuba­

Uon with the labeled probe at 55°C at hybr id i­

zation lncubator (LAB-line Instruments, USA) 

was done. DIO-Iabeled prObes that hybrl­

cUzed to a target sequence were detected 

with an alkaline phosphatase-labeled anti­
DIG antibody. Detection of pOSitive samples 

With phosphatase actlvtty was performed col­

orlmetrlcally using the coloring agent nitro­

blue tetrazoltum and 5'-bromo~4 cholora-3-

Indobyl phosphate (X-phosphate) as sub­

strate. 

Hlatopathologtca1 examtnation: 
HJstopathologlcal sec~ons were carried 

out by fixing part skin nodules and 

CAMs In 10% neutral buffered forruaUn 

solution. The fixed spectrnens were 

trimmed, washed and dehydrated In as­

cending grades of alcoho~, cleaned In xylene, 

embedded In paraffin then sectioned (5 mi­

cron) and stalned with hematoxyllne and eo­

stn accordtng to Bancroft et. at, (1998). The 

sLalned sections were examined microscopi­

cally. 

Real tlme-PCR: 

Three samples (two field samples and one 

CAM of ECE) were selected for confirmation or 

LSDV dJagnoslS by real time -PCR as de­

scribed by VUJoen et al" (2005) as foUows: It 

was performed in a final volume of 20 ul reac­

tion mIX containing 9 ul PCR grade water, 4 

u1 SYBR green master mbe. 1 ul of 10 uM for­

ward and reverse primers and 5 ul of extract­

ed DNA. Cycllng parameters were the follow­

ing: 95°C for 10 min followed by 35 cycles of 

95°C for 30 sec and 55°C for 30 sec and at 

72°C for 1 min. 
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RESULTS & DISCUSSION 
Vlral DNA was detected tn all 22 skln nod· 

u les collected from cattle us ing PCR and In 18 

samples by DBH . The ampJlcon size of PCR 

product in p ositive samples had a molecular 

weight of 192 bp (Figure 2) and pos1tive result 

of OBH was vtsuallzed as colour development. 

Concernmg hJstopathologtca1 examination. In­

ltacytoplasm.Jc tnclusions detected in 8 crude 

skin samples (36.4%) (ftgure 3). Infiammalory 

cells InfUleratioo 10 dermis and hypodermls . 

The dermal fibrous connective tissue was hya­

Unized In some sections. In old lesions. necro­

SiS involved all layers of the epidermis was ob­

served . 

Lumpy skin disease virus (LSDV') was Iso­

lated frolD 16 (out of 22) collected skin biOP­

s ies In percentage of (72.7%) ;;md showed the 

characterlst1C pock lesions after four egg pas­
sages (figure 4 ). Identification of the Isolated 

virus after the fourth passage revealed that. 
both peR and D BH detected the viral DNA In 

16 samples. After 4th passage in ECEs, Intra­

cytoplasmic inclUsIons detected in 14 samples 

(Figure 5) . Table 1 s um marizes results from 

the used diagnostic assays. 

Concernlng results of real tlme-PCR, three. 

tested samples were pOSItive. wtth thres hold 

cycles (et) : 23 , 25 and 32 (Figure 6). No am~ 

plIfication was detected from n egatlve non 

template control [NTC). 

CaprlpoXVIruses cause a severe and h1ghly 

contagious dlsease 111 sheep, goats a nd cattle . 

LSD can be confused With skIn les10ns of 

pseudo-lumpy skln di sease (caused by boviJ)(; 

hel:pes vlIus-21. )nsect bite. Demodex. Infec·· 

tlcn, onchocerclosls . besnolUosls and dermat~ 

MsD6Oun, Vet Med. J. 
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ophUoslS. So LSD needs a rapid and s pceUlc 

laboratory diagnosis after be1ng s uspected for 

rapid performing of control measures (Eapo81· 
to and Fenner. 2001 and Cam. 1993). 

peR, OBH and histopathological examina­

tion were used fo r detection of LSDV In 22 

collected sk1n leSions serve as a rapid, effec­

ttve and economic method for laboratory con­

Ormauon of dIsease. Viral DNA was detected 

In all skin biopSies collected from cattle by 

PCR and In 18 samples by D8H. ThIs IndIcate 

sensiUvity of peR over DBH h1 virus detection 

in field samples and this results are La partial 

agreement with Awad et aI,. 2009. this may 

be due to low concentration of viral nudelc 

acid In some field samples and ampUftcaUon 

cfvtra! DNA in case of PCR but In DBH the vi­

ral DNA was blotted wtt hout amplification. 

The result revealed that th e characteristic 

pock lesions appeared in 16 out of22 samples 

afte r moculatton on CAMs of ECEs after 

rourth passage as this passage Is suffic ient for 

appearance of pock lesions on CAMs as re o 

ported by EI-Kenawy and EI-Tholoth. 2009. 
These results were s ustalned by Huaan et 
aI .• (1992). llmael. (2000). Hamada ot aI .. 
(2002). Ahmed et aI .• (2005) and El-Kenawy 
and El·Tholoth et aI., (2009) who observed 

pock lesions on CAMs of Inoculated ECEs a nd 

the leSion of the v1rus was maintained by serl­

al passages. On the othe r hand Van Rouyen 

ot aI .• (1959) and H .... an. (1993) failed to 
detec t macroscopiC les ions on CAMs of inocu­

lated ECEs . 

IdenUfica tion of the Isolated virus after lhe 

fourth passage revealed that both PCR and 

DBH detected the wai DNA In 16 samples 
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lower than numbers of samples detected dl~ 

recUy In field samples. So detecUon of LSDV 

1n skin samples Is superior over detection af· 

ter serial passages In ECEs. This may be due 

to high concentration of virus in skin lesions 
and poor r eplLcation of virus In CAMs (Van 

Rooy= ot aI., 1959). This mean that PCR 

and DBH could be used in detecUon of LSDV 

In sldn bJobsy and Isolated viruS In CAMS. 

The finding Is In concurrence with previous 

reports who recorded that pe R could be used 

In det ectJon of caprlpoxvtrus In hlobsy sam­

ples. tissue culture and semen (Tuppurat­

Den. 2006). skin and blood samples (Awed et 

aI .. 2009) and in CAMs of ECEs (El-ltenawy 
and El-Tholoth. 2010). The result. also, Is In 

agreement with Awad et sl.t 2009 who suc­
ceeded 1n Idenli.ftcatton of LSDV In skin sam­

ples by DBH. 

Histopathological examination revealed io­

tracytoplasmlc InclUSions In 8 skin samples 

(36.4%). WhIle after 4th passage In ECEs, In­

tracytoplasmic inclusions detected In L4 sam­
ples (63.6%), so histopathology for deteeUon 

of the virus after the fourth passages In CAMS 

Is superior to dlrect detection on field sam· 

pies. The pathological changes in skin and 

CAMs sections were slmUar to those reported 

MlUJIIOura. Vet. Mell. J. 
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by V8D Rooy= ot aI .• 1969. Blda, 1977, Ah­

med ot aI .. 2005 and A\y ot aI .. 2006. 

USing of Real Ume-PCR for confirmation of 

LSD diagnosis Is preferable as It do not need 

gel eleeLrophorests after PeR ampUficaUon 

and more rapid than conventional peR (Bow­

den ot aI ., 2008). 

Flgur .. : 
]- Skin nodules of LSD In Infected calf. 

2· PCR products of the attachment gene 
(192 bpI of LSDV DNA extracted from skin le­

sions in stained agarose gel electrophoresis, 

along with 100 bp DNA ladder (M). Lane 1: 

negative control sample, Lane 2, 3& 4 : The 

ampUfied DNA products prepared from skin 

nodules. Lane 5: pOSitive control sample. 
3- Skin section, shOWing Intracytoplasmic 

tnc1uslon bodies In the epidermal ceUs. H & E 

(original magn1ftcaUon X 520) . 

4- Charaetertslle pock lesions on CAM tn · 
feeted with Isolated VirUS from skin lesion on 

the fourth passage. 
5- CAM section shOWing Intracytoplasmic 

inclUSion bodies. H & E {ortgtnai magnifica. 

LIon X 520). 

6- AmpltftcaUo,n plot of Real tlme·PCR In 

LSDV IdentJOcaUon wltth Ct. 23. 
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Table 1: Comparative results of the virus identification in field samples and after 41n passage 

using peR, DBH, and histopathology: 

Diagnostic tests 

peR DBH Histopathology 

(Presence of ICIB) • 

Number positive 

(percent positive) 22 (100%) 18 (81.8 %) 8 (36.4 %) 

in field sample. 

(n=22) 

Number positive 

(percent positive) 16 (72.7 %) 16 (72.7 %) 14 (63.6) 

after 4th passage in 

EeE. 

(D~22) 

• leis = Intracytoplasmic inclusion bodies . 

Man8oura, Vet Med. J . Vol. XIII. No.3. 3011 
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M 1 2 3 4 5 
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