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.llBSTRACT 

An epidemiC of Lumpy skln disease (LSD) affecting 16 prOVinces in Egypt l4-as re~ 

ported durJng 2006. Formalin i1xed tissues JncJudlng biopsies and postmortem tissue 
samples were eollected from ca/r..'cs showed typical clinical Signs of LSD from a pri

vate dairy farm in DamJetta proVince, Egypt a perlod from March to May, 200{;1 For~ 

malin fixed paraffin embedded tissue samples {FFPET} were asses.sed using histopa

thology as the skln leSions were clasSified into either acutc or subacute-chronic" Both 
LSD viral DNA delected by polymerase chain rcactlan (PCR) of extracted DNA· and 
LSD anttgen detected by immunohistochemistry (IHe) uS1I1g a capripaxvirus specific 
monoclonal antibody 'Were observed in the acule skm lesions and m some subacute
chronic skin lesions. 

ICq trar"dIIr: Lumpy , .. kin disease II1rU$,' form.alit1 flxed pf1rallJrl embedded tissues: Egypt 

INTRODUCTION 
Lumpy skin disease (LSD} Js an economt~ 

cally important 1nfectlous and occasionally fa

tal dIsease of cattle (CoetRr et al •• 1994; Da

vtea. 1991: htmer, 1996). LSD Viruses 
(LSDV) as well as sheeppox and goatpox '\1-

ruses (SGPV) belong to the genus CaprtpOXVi

rus within the subfamily Chordopoxvirinae of 

the family Poxvtrldae (BuDer et al .• 20(6). 

Collectively, these Viruses caused the most se

rious poxvirus diseases in productlon ani

mals, The dJsease was characterized by rapid 

eruption of multiple Circumscribed skin nod-

lues, and generaliZed lymphadenitis and fever 

and may result in mastitis and orchitis (COet~ 

zer, 2()()4.). Other lesjons, Visible at post
mortem examination. include necrotic 

plaques 111 the membranes. ehlefly of the 

upper respiratory tract, the oral caVity and 

lungs, LSO was first descrIbed in northern 

Rhodesta in 1929 (Macl)onald, 1931). The 

first outbreak in Egypt occurred In 1988 tn 

and around Suez and Isma1iJa (Ali et al •• 
1990). The disease reappeared during the 

summer of 1989 in 22 out of26 Egyptian gov~ 

ernorates causing 2% morbidity of the whore 
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cattle population (Davtee~ 1991). A severe 

LSD outbreak again struck foreign and local 
cattle populaUons in 16 prOVInces including 
Damletta. Egypt durIng 2006 (httpll 
www.oic.1nt./eng/nonns/m(;ode/A 00036, 

htm). Here we describe the detection of LSD 
Viral DNA and antigen tn some FFPET sam~ 

pIes by PCR and by uSing rnonodonal anti
body as a primary anttbody in imported (Hol~ 

stem) and native breeds of calves follov.1ng the 

natural outbreak In Egypt. 

MATERlIILSAND METHODS 
In a prJvate dairy farm (outdoor system}, 

Damletta province located near to quaranUne 

(Sanad's farm), a disease clinIcally resembling 
LSD was affecting calves from native and 1m~ 

ported breeds durIng March to May 2006. 

Skin bIopsIes eomprising epIdermis and der~ 
mls of the nodular skln lestoos were collected 
from sL'I': ·three~ month old female calves 

(nurnbers=1~6) clinically UI for 2 weeks. The 
two necropsied ealves were 3~4 month old 

(numbers=7 ·8) (l female and 1 malel. Sam~ 
pies from sk1n nodules, lungs, superficial 

lymph nodes. heart. liver and spleen .".-ere 
fixed in 10% neutral formailn for one week 
and submitted for examinaUon. Table (2) dis

plays a summary of ealf number, age, sex, 

breed and the obtained samples. 

After rece1vtng the samples, they were pro
cessed at once then embedded in paraffin wax 
untl1 they were assessed for dlagnosUc evalu

ation. All blocks were sectioned and stained 
With hematoxyUn and eosin {HE) for m1cr<)w 

scop1c exa.m1natlon. 

At the time of me application, samples of 
all tiSsues were secUoned and picked up on 

charged slides. The monoelonal antibody 
F80G5 was generated usIng E.coU t".xpressed 

caprtpOXVirus ORF 057, a vtral eore protein, 

was used for detection of LSD antigen, The 
monoclonal antibody was titrated at 1: 500, 
1:1000 and 1;1500 dUuUons to determine the 
approprIate dilution. 3% hydrogen peroxide 
was used as a blocker. The antIgen retrieval 

method, dUunon. Incubation temperature & 

duration, secondary antibody and chromogen 

were summarized In Table II). Sections were 

eounterstatned With Mayer's hematoxylin then 
dehydrated, cleared and mounted. Slldes from 

bovine cutaneous papilloma were used as a 
negative control and were stained With each 
set of test slides. The laboratory methods v;ere 

carried out at Department of Veterinary Pa
thOlogy, Oblhlro UnIversity of AgrJculture and 
Veterinary Medicine, Obihlro. Japan, 

DNA was extracted from 12 f'FPET blocks, 
each contained one of the follOWing samples 
skin, subcutis, lymph node and lungs USing 
DNA tissue kits {TAKARA Bio Inc Shiga. Ja
pan) accordJng to the manufacturer's lnstruc
tions. 1-3 sections were freshly cut from each 

paraffin bloek at 5?m thick then placed di
rectly into 1,5 ml micro-centrifuge tubes Into 
which 0,5 m) (10~12 drops) of Takara DEXPAT 
lYSiS buffer was added, The mlcro-eentrtfuge 
tubes were incubated at 100°C for 10 minutes 

after PJerctng the cover ltd with sterile new 
23 gauge needles and being eovered with alu
minum foils, CentrifugatIon was done at 
12,000 g for 10 minutes at 4eC then lysate 
was aspirated from layers Just under the par
affin cap and transferred to new fresh tubes 
and immediately stored at -20"C until time 
of peR assay. A denaturation step Just prIor 
to peR ampl1f1eatlon was performed by 
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incubating 10 fAl of extract at 95 cC for 5 m!n~ 

utes 1n a thermal cycler followed by lmmedJ

ate chilling and add{Uon to the peR solution. 

The peR prtmers were specific fOT the vtral 

attachment protein encoding gene (32) and 

had the folloWing sequences: forward prtmer 
5'-d TTrCCTOATTTITCTIAL'TAT3' and n~· 

verse prImer 5'-d AAA'ITATATACGTAAATMC 
3' (Ireland and Binepal, 1998). The size of the 

ampl1con was 192 bp {Ireland and Binepal, 

199B}. A DNA amplification was carrted out in 

a final .. 'Olume of 5Q III containing: 5 ~ of lOx 
peR buffer. 4!J..1 of four dNTP (lOnM). OAfll of 

forward prtmer. OA III of reverse primer, 10 III 
of DNA template after beIng Incubated at 9SC.C 

for 5 minutes. 0.2 }Jl of T<i\q DNA polymerase 
and 30 !Al of nuclease free water. The samples 
were placed 10 a thermal cycler (BIORAD icy
clef TM); first cycle 95"C for 2 min InlUal dena· 
turation step, second cycle: 95¢C for 

45seconds, 50 "'c for 50 seconds and 1 m1n. 

ute at 72(;C. The second cycle was repeated 

45 Urnes. Last cyele: 72f>C for 2 minutes (a fi~ 

nal elongation step to complete the extension 

of the prtmers) (Orn; Terrestrial Manual, 

2008). Amplified products were analyzed us

lng a 100 bp DNA ladder (\Vhltehead Scientific 

Ltd) as a molecular marker on 1.5% agarose 

gels In TBE buffer. Amplicons were vlsuall.led 
uSing an UV trans-U1umlnator at a wave

length of 590 nm and pos1ttve reaeUons were 

confirmed aceordlng to size. 

RESULTS 
90/400 of calves (22.5%) were affected. 

Cllnlca1 exa:rnmaUon showed fever, decreased 

body weIght, increased saUV'dtion, oval to c1I. 

cular skin nodules etther singular or multiple 
covering tile body surfaee and varytng In size 
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from several millimeters to 2·4 em ill diameter 

Fig. (1&2). On section the nodules were white 

With multiple hemorrhages, Central areas of 

some sk1n nodules were indurated tn 1 case 
forming sitfasts. There was edema in lower 

Bmba With enlarged peripheral lymph nodes 

(LN) 3·5 times more than normal size In nll 

cases With the presence of pin-potnt hemor

rhages tn thefr cut seeUon in some cases Fig, 
{3l, Subcutaneous brIsket edema was ob

served tn one calf, Nasal epistaxiS was ob

served in onc calf due to the presence of few 
ulcerated pox lesIons In nasal mucosa and tn 

some cases respiratory signs were seen, A 

h1gh mortality rate of 39% 35/90 was ob

served In affected animals. In 2 necropsied 

animals, follOWing removal of the skIn, con· 
gestion. hemorrhage and necrosis were ob· 
served In the l';iUbeutaneous tissues and tho

raCic wall after removal of sktu adjOinIng 

areas of skin nodules. Lungs 1n one ca!f 
showed the presence of Circular to oval grey 

nodules Fig. (4). With hydrothorax and areas 

of fibrinous adhesions detected in the thoracic 

caVIty while In the other animal, eruonie tn

terstitlal pneumonia was found, No gross le· 

sions were found In the other organs, 

HIstologtcal lesIons of skin nodules were 

class1fied Into acute, subacute and chronic. 

The acute stage v.-as seen in 1 case {number 

7} which showed minimal hydropic degenera

tion and round to oval eOSInophilic intra

cytoplasmlc inclusion bodies [EIClB)In keratt

nocytes and epltileUum of hair follicles fIg. 
(5&6). Macrophages WIth E1CrU Infiltrating 

the dermis and necrotic subcutaneous tissues 
were observed FIg. (7&8). There was promJ~ 

neut superftcJal and deep dermatItis charac
terIzed by necrosis, mononuclear cell tnrutra~ 
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tion FIg. (9), extensIve edema and neutrophilic 
per1~vascular reacUon with some hemorrhage. 
vascul1tis and thrombosls. Severe and diffuse 
infiltration With Inflammatory cells mainly 
neutrophils, were observed In the underlytng 
muscular tissue, Subacute and chronic stag~ 

es showed mild to moderate Inflammatory re
action in dermis of 6 skin nodules (numbers 

1. 3, 4, 5, 6 & 8) With more severe fibroplasia 

and more eosInophUs and mast cells. The in

flammatory cells aggregated 1n small pockets 
inside the fibrotic areas Fig, (lO) while stgnlfiM 

cant changes in epidermis and EICIB were 
not seen. The center of the indurated nodules 
or sItfast was seen in 1 case (number 2J and 
",-as characteriZed by dUfuse caseation necro~ 

sis. Lyroph nodes caUecttvcly showed lym~ 
phold hyperplasia, sInus catarrah, histiOCyto
sis, perivascular fibrosis and edema. Lungs 
showed necrotiZing pneumonia in 1 anJmal 
(number 7) in wh1ch basoph1lie bacterial eolo~ 
nies were observed, In thc other animal (num
ber 81 non suppurauve chronlc acUve Jntersti
tial pneumonia was detected. Non specific 
reacUons were seen in spleen. heart and liver 
in 2 necropsied animals. The spleen dIsplayed 
lymphoid hyperplasIa, congestion and hemor~ 
rhagc. In the heart perivascular fibrosis, ede
ma and degeneration In cardiac muscle fibers. 
with mononuclear cell J.nffitration besides. the 
occasional prcsence of sarcocysts inside ear
d1ac muscle fibers were observed. The liver 
displayed degencrative lesions and mon()nu~ 
clear cells aggregation. 

'The optimum dIlution of monoclonal anti
body was 1:500. LSD antigen stained most 
clearly With DAB a.~ brown color. In skin nod
ules. positive IHC reaeuon was deteeted In ep
Idermis and dermIs of 3 samples; 1 sample 
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from skin nodule with acute stage and 2 sarn~ 
pIes from skin nodule 'i.\-1th subacute - chronic 
stages Jl'1g, (II), In acute and subacute to 
chronic cases, the diStribution of IHC staining 
In skin nodules Is similar as the epidermal 
cells and macrophages inffitrating the dermis 

were the only kind of cells showcd the POSitive 
reaction meanwhile, the intensity of tHC 

staining is slightly deeper in skIn nodule With 

acute stage than those with subacute-chronic 
stagcs. In subcutis, positive reaction was also 
recorded mainly inside maerQphages Fig. 021. 
while a weak positive reaction was seen inside 
macrophages InfiltraUng parench}'lIla of 

lymph nodes (0-3 cells per field) Fig. (13l. No 
staining was obsen'ed 1n lungs, UVCL spleen 
and heart. Table (2) summarizes the tHe re
sults. USing the autoclaV1ng method for a..'1t!, 

gen retrieval in a high pH (9) retrIeval solution 
at 121l1C for 10 minutcs was the most effec
Uve in dcmonstrating LSD anttgen particul.ar· 
Iy in skin samples. 

DNA. was extracted from 12 specimens and 
was subsequently used tn a PCR assay to de· 
tect LSD genome. The specific primers set am· 
pllOed a DNA fragment of 192 bp cquivalent to 
thc expected ampUficaUon product (aropUcon) 
siZe from LSD. Slx samples were pOSItive for 
this PeR assay tndud!ng 3 blocks from skin 
nodules, 1 block from subcutaneous tissue 
and 2 blocks from superfictal lymph nodes. 
None of the negative controls produced any 
amplicon Fig. (14). The PCR results are sum
mariZcd in Table (2). 

DISCUSSION 
Several reports have previously described 

diagnostIc methods for detecting LSD follow

!ng eUher expcrimental (Babtuk cst aLI 20(8) 
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or natural infection W-kholy et al. , 2008}. 
PeR has been previously demonstrated for 
LSD genome detection tn skin leSions and 
blood, However detection of LSD by peR [01* 

lowing extraction from FFPET has not been 
previously described, Immunohistochemistry 

has been developed for detectlrtg LSD antigen 
10 skin nodules from experimentally infected 

Holstem calves uSing a monoclonal antibody 
generated to a caprlpOXV1rus 'lira} COre proteIn 

(ORF 057) expressed 1n Escherichia coli (Ba
btuk et 01., 2008). 

ThiS work represents the first description 

of the possibiUty of deteetion of LSD ViTal antI

gen and DNA in FFPET samples. EITeeUve 
control of LSD requires rapid and accurate la

boratory diagnosis supported by clInical Ond

Ing' (TuppurOlnen .t a1., 2(08). In our find· 
Jngs, gross and microscople pathology were 
similar to those previously described by (Bar .. 

nard et aI., 1994; HouR et 81., 1990). CHnl· 

cal Signs and gross pathology of LSD were 
found to range from mild wIth only a few sec
ondary skin nodules to generalized infection 
of va:ry:tng severity. Unkno .... n genetlc iactors 
were thought to Influence the d1sease severity 

(Babtuk et a1., 2008). Until the las' few 
years, the exact pathogenesis of lesions devel
opment assoeiated wtth LSD has not been as 
weU understood as the pathogenesis of sheep~ 
POXVirUS prototype member of the caprlpoxv1~ 

rus genus (Fenner et 81 •• 1987). Recently, 
Babluk et aI., (2008) mentioned that the 
pathogenesis and tissue tropism of LSD 
showed aome struilartUes to caprlpoxvirus In
fections in sheep and goats eaused by SOPV 
(_en .t a1., 110081. The stmtlanty Includ
ed a marked lymphadenopathy tn absenee of 
hIgh titers In Iymphotd tissue. Moreover, the 

MaD8oura, Vet. Mod • .T. 
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immunological-pathological process responsi
ble for lymphadenopathy Is Ukely Similar 1n 
LSD as well as sheeppox and goatpox. Indeed, 
the lesIons 111 .superficial Jymph nodes were 
characteristically slmilar In our !lndings. Mul

tiple organ involvement has been observed 1n 

naturally 1Ilfected cattle (Woode, 19881~ How
ever. lung lestons werc not seen in calves ex:· 

perimentally infected wtth LSD (Kitching and 

Taylor 1986: Bowden et 01 .. 11008). This ob
serv1:ltion may be explained by the presence of 

additiOnal stresses on cattle in the field may 

exacerbate the disease (BUld et al., 2008). 
10 thIS destinatton, lungs of one necropsied 
antma1 showed non suppurattve ehronlc ae· 
live interstitial pneumonia as been described 

by (AnnandaJe et al •• 2010). whtle lungs oC 
the other animal showed the presence of ne· 
crotIzing lesions correspondlng to gross grey 
nodules. Grey pink nodules with caseous ne
crotic cores were previously reported In mus· 
dea, subeutis, lungs and other organs of anJ~ 
mals infected wIth LSD (Oeertng et aI., 
1995). LSD could be differentiated cUnlcally 
from pseudo-lumpy $ktn disease (bovtne 
herpes mammilttis; herpesVirUs 2) by the fact 
that the lesions of the second involve only the 

epidermIs and leave a scab after sloughlng 
and systemie signs do not develop (Oeertng et 
al .• 1995). LSD might be differenttated hiSto
logically from urUcarl.a. inseet and tlCK bites, 
or Insect sUngs: by the absence of eosinophils 
and the presenee of a deep vasculitls and 
from herpeSVirUS, cutaneous lymphosarcoma, 
streptothrl('.hos1s and tuberculosis by the 
presence EICrB 1n kerattnoeytes and gcrrr.inal 
celis of affected hair follieles and sebaceous 
glands fn early lestons (Houee et aI .• 1990). 
However, it 18 impOSSible 10 diagnose LSD 

htstolngLcaHy In eases of absenee of severe 
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inflammatory and necrotic changes and EICIB 

as in the ,subacute and chronic stages oC the 
disease. Brenner. et aL, (2006) reported that 

the presence of .totra-cytoplasmtc inclusion 
bodJes in LSD was oceaslonal and they were 
found In many cell types only In early lesJons 

(ProoealI:y &lid Barnard, 1982, YIIF &lid 

Scott 1885). In addttlon. however, vasculitis 

and thrombOSIS. leadlng to edema and necro
Sis were central to the pathogenes!.S of the lew 

slons In LSD (ProoealI:y &lid Barnard 111821, 

these findings were observed only In 1 skin 
nodule sample. The vartaUon in hLstologtca! 
findings of LSD among infected cattle has 

been also described by (Tuppura1ncn et aLl 
20051, 

Immunohistochemistry using monoclonal 
antibody to a virion core proteln with antigen 
retrieval tn a hIgh pH (9) retrieval solution at 
121 <;Ie has been preViously reported by IBa

b1uk at at .• 20(8) and it appeared effective In 
demonstrating LSD antigen particularly 1n 
skin samples. LSD antigen was detected In 
some s-amples (from foreign breeds; Inside cy

toplasm of epidermal ceUs, interstitial macro

phages infiltrating dermis. subcutaneous tis
sue and parenchyma of lymph nodes, 

peR Is the test of choice for rapid deteetlon 
and identJficatton of LSD as the causative 

agent tn a LSD outbreak (Al·kholy et aLl 
20(8), PeR successfully detected LSD In 6/ 

12 FJi"PET samples (from foreign breeds) as 
been showed In (Table 21 after being subjected 
to a denaturation step Just prior to peR am
plilleatl.On. IJcm.bl et al~. (2008) mentioned 
that it was possible to amplIfy 10nger sequenc
es rangtng up to 300 bases from postmortem 
tissues, with no mod1f1catton to the usual 
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DNA extraction procedures through a pre

PCR restoration treatmen t by filling single 
strand breaks. followed by a Vigorous dena¥ 
turatlon step. However, our samples were 

mostly biops:les or obtaIned shortly after ne
cropsy no amplIficatton oecurred without the 
addition of a denaturation step. This may be 
due to the use of un-buffered formalin or from 
the long time preservation of samples in par
affin bJoeks until time of peR applJcatIon (4 

years, from 2006 until 2010), Although many 
sources for Virus detection were reported such 

as blood, semen and milk, skin biopsies are 
likely the best choJce to sample since they 

contain greater numbers of Viral particles fa· 

cilitatlng easier detection by PeR (Tuppu.raJ~ 

Den .t al., 200II, Bah1uk et al., 2008). The 
PeR used in this work showed hlgh specJficlty 
as a unique band of the expected size (? 192 

bp) was obtained for 3/8 DNA samples de
rived from skin nodules. In'Z/2 lymph nodes 
and In 1 subclltaneous tissue sample. In thIs 

study, it Is not funy understood why LSD an· 
Ugen and DNA were expressed In some sam~ 

pies but not in all by Ilie and peR respective
ly. The posSible explanations for this might be 
different breeds or different stages at which 
skin nodules were collected, Tuppurat.ne.n et 
81 •• (2006) found a variable perSistence of the 
PeR posJUve result in skin bJopsles from ex

perimentally Infected bulls as LSD VIral DNA 

was demonstrated In skin bIopsies of four 
bulls until days 92 85. 25 and 18 post tnfec· 
Uon (p.1), To the best of our knowledge, there 
were no prevtous reports describing deteeUon 
of LSD VirIon by PeR after being extracted 
from FFPET, 

FInally, .... could conclude the faIIowtDg: 

.. LSD in thJs desttnatlon varied from mild 
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With few seeondary skin nodules to gener~ 
al1z.ed infection of varying seventy, and was 

characterized by morbIdity with mortality 
maJnly among calves. 

It PeR and me can he used (or diagnosts of 
LSD in FFPET samples on cond1tlon that 
there are several samples from acute, sub
cute to chronIc stages of the disease< 

• The results obtained by !He were compati
ble with those of PCR. 

• It 1s recommended to add a denaturation 
step before PCR appl1catton especIally if 

the used formalin Is not or Improperly buf
fered. also to use autodavtng antigen re
trIeval method {l219C /10 minl for IHe, 

• The applied monoclonal antibody found to 
be able to detect LSDV antigen in some 
skin nodules from animals With acute and 
subacute to chronic forms of the disease, 

• LSD caused the most serious lesions 1n for· 
elgn breeds as it is depIcted to become en
demfc tn Egyptian native breed, 

• The difference in breed and Immune status 

JIiutMnmJ. Vet. lied • .I. 
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of calves may have a role on the variation 

of histological leslons, expression of LSD 
anugen and DNA by IHe and PCR respec
tIVely among samples. _ et aI .• (19981 
thought that the genetic resistance as de~ 
termIned by m~or hfstocompaUbUtty com
plexes found on cell surfaces of iodfvtduals 
is responsIble for different animal respons
es to infection With LSDV. The genetic varl
ation In LSD viruses 1s not been thought to 
have a role on the fore-mentloned since the 
virus has a very limtted geneuc variation 
(Kara et aI •• 2OOS). 

• The detection of mal anugen and DNA In 

samples from lymph nodes indicated that 
lymph nodes could be taken as samples 
With skin nodules for diagnosis of LSD dur
ing systemIc infection. 
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I I I 

~.e No, Sox Age I Breed 
--i -1-- 9 3m Holstcb 

, 2 .0 3m Hoistei n E--' .. ,f . .JL. 3m Native .--. 
4 . ¥ 3m I Native 
~-+--

t-.~ m I l-_5_+f- Holstein 

I 6 2 ,m ~_aH!~ r- -
Skin nodules + + 

7 ~ 3m Holste! n Acute 

Subcutis 
Lungs • + 

Lymph nodtow ND 

Hurt ND 

I I 

Liver 

Skm nodules T-'---+ I 
Lungs - - I 

+ +, 
Ly~;';Odes JJD . I 

Spleen r-:n . I 
Liver ~D 

.-L ___ ._ 

8 S <m Holstei n , 
, 

.. _,L...,--~ __ . 

Sllhacute-~hror.ic 

iflema!e, m month, + positive - negative r-,'O not done 
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ng. (1); Semlntal calf showtng the characterIStic sktn lesIons of LSD spreading in head and neck, 
J"II. (2): Native breed calf dtsplayIng characterlstlc skLn leslOJ:l$ or LSD on the sk1.n covering the head, neck 

and hind 11mba, 

"". ($): Calf showing swollen prefemoral lymph node. 
ng. (4): Gross pathology of calf lung shOWIng the presence of nearly circular grey-red areas on pleural sur· 

face of the lung associated With skin nodules. 
:rtg. (6); H&E of calf sktn nodule from acute stage With the presence of OOSinophutc intracytoplasmIc lJlclu

sion bodies In epidermal cells with mUd hydropiC degeneration [white arrows). 
_ (6): H&E of (',alI skin nodule uom acute stage With the presence of eOSinophilic intracytoplasmiC tntlu

slon bodies in epttheltum of hair folUele {black arrows] . 
.". (12: H&.E of calf subcutaneous tissue showtng the presence of eoslnophtllc tntracytoplasnl1c Inclusion 

bodies Inside macrophages infiltrating subcuUs (arrov."'S). 
1'18 fA): H&E of calf skin nodule from acute stage With the presence of eostnophJlic tntracytoplasmiC Inclu· 

sien bodies In macrophages tnfill,rat1ng derm1S (arrow). 
FIg. (8): H&E of calf skin nodule !rom acute stage With severe 1nfianunatoty and necrotlC: changes With cde~ 

rna 1.":\ dermiS. 
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FIg. (10)= H&E of calf skin nodule from subacute to chronic stage With the 1nfI.ammatory cells aggregated In 

small pockets Inside the fibroUc areas (astertsk). 
F1g. (11): !He CQunterstamed With Mayer's hematax;ytln of calf skin nodule With subacute-chron!c stage 

shoWing a pOSitive reaction in epidermal cells and insjde macropbages infiltrating the dermis, 
FIC. (12): !He counterstatncd with Mayer's hematoxylin of calf subcutaneous tissue dispiaymg a strong po.~i· 

live reaCtlon IJtSlde macrophages lnflltratlng the subcutis, 
na: (IS): IRe eounterstalned wtth Mayer's hematoxyUn of calf lymph node displaying a weak pOSitive rear:

Uon inside macrophages in the parenchyma of lymph node {arrowsl. 
l'tg (14:): Agatos<: gel ciedrophores1s of peR amplified gene encocUng P32 or Lumpy skin disease Virus. Bands 

at 192 bp shoW'1.tlg that the ViruS Is !.SDV, Lane M DNA marker, lane 1 was subcutjs, 2-.8 were skin 
sample. 9,10 were lymph node samples. 11-12 were lung samples and Lane 13 was negative con
trQt 

Vdl..ll11, Ni>.~. ~010 
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