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Pathological study of contagious ecthyma from skin lesion

in naturally infected meat goats
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Abstract

Backgrounds: Contagious ecthyma is a zoonotic viral disease, causing problems of meat goat
farming in Thailand. It can cause different types of skin lesions around lip resulting in misdiagnosis of
other virus-induced skin lesions. The aim of the study is to describe pathological characteristics of skin
lesions from naturally orf viral infected meat goats for final and differential diagnosis.

Methods: The goat-skin samples were collected from 16-infected meat goats. The samples were
sent to confirm infection of contagious ecthyma and rule out foot and mouth disease by real-time PCR,
and real-time RT-PCR, respectively. Pathological study was conducted including gross pathology,
histopathology and ultrastructural study.

Results: The samples were positive for contagious ecthyma, and were negative for foot and mouth
disease. Gross pathology revealed hard dark scabs 100% (16/16) and erythema 6.25% (1/16) on lip 100%
(16/16) and in nostril 25% (4/16). Histopathological study found main lesions in epidermal layer of both
types of the samples. The 93.75% (15/16) scab lesion samples only had lesions at the top layer of
epidermis with hyperkeratosis whereas, the 6.25% (1/16) scab lesion sample showed in all of epidermal
layer. The erythema lesion sample presented ballooning degeneration with eosinophilic intracytoplasmic
inclusions, and the inclusions were round and oval shaped, size 1-15 pm, in keratinocyte of stratum
spinosum layer. Ultrastructural study found round shaped virions (150 nm) and oval shaped virions
(150-180 nm x 250-300 nm) in cytoplasm of keratinocyte which morphologic and size consistent with orf
virus.

Conclusions: The characteristic pathological formation in this study is particularly useful for final
and differential diagnosis of contagious ecthyma in naturally infected meat goats. Besides, the proper

samples for pathological diagnosis are epidermal skin of erythematous and scab lesions.

Keywords: Orf virus, contagious ecthyma, meat goat, pathological study
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funvaanisinen: Tsaunidesymeadulse
AnitelhSaiinnrosznedniuasaudaredamluns
dowunsiieluvszmelne Tnososlsadaulng
wuusnaRmteisuiuin wardniianisidade
Aananaiulsafifseslsalndidoaiu nsAnuilsd
"’meqﬂizmﬁlﬁaﬂﬁaaiiﬂﬁﬁfmﬁfwaqLszLﬁaﬁamﬁ'ﬁu@
IﬁﬂﬂflﬂﬁﬂaawwawmmsamLﬁ'?'}lammiimnamﬁﬂm
manesIven duwsuihluldidedelsauazidadouen
1sala

33n15: useghmlmnunsiosiuau 16
i denraadudunisinlsauinidesymeuazlsain
wazwiileendhi¥ainerdiemaia realtime PCR
uaz real-time RT-PCR mudsuaintiutiisiesis
HINeAIna1Iu1Ane130elsAN1aunnensinen
qane13inen wasfnwiszAuganssAmidianaseu

Wa: Nsnsanehisainemuimniiegneli
nauINee orf virus wazlvinaaume foot and mouth
disease virus N1IANYINIUANGITINGINUIILNE
nnfuansseslsARETRmTTIEUIN uay 25%
(4/16) wusierleslufizayn Taeseslsadinuil 2 wuy
THuA LuURuLAY 6.25% (1/16) waghuuagiin 100%
(16/16) mﬁﬁﬂmm@awmﬁiwm”luéf’m&i’mﬁu’q 2 LuU
wuseelsadrulnafidunising, Tnoseslsauuy
avifin 93.75% (15/16) wuliisediuuuvesdy
wiarngn uazuanaseslsa hyperkeratosis 1unan
vuziifeganfedidtunilsiindianysal 6.25%
(1/16) hunuseslsaldiduieaiuseslsauuuiuwm
Ao epidermal hyperplasia IRTTAREIE: DEIRIY
ballooning it eosinophilic intracytoplasmic
inclusions Fsidnwaiznaudawn 1-15 um Tuwad
keratinocyte ﬁwu’lu%’u stratum spinosum U3
wilaind wazn1sfnuiszauganssAudianaseu
WUBUNIAYDY Virus ﬁ%ﬁﬁgﬂﬁ'wﬂammm 150 nm
wazgUldruinndne 150-180 nm 813 250-300 nm u
Whallalananaduvesead keratinocyte 39Us39n
JuoyniAves orf virus
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Iiﬂﬂﬂm‘fﬂaﬂw‘wm (contagious ecthyma,
scabby mouth %o orf) Wulsafnsevesimniai
dAnluung-unzanunsafadendnidau wavnule
yhlan i orf virus lu genus Parapoxvirus
family Poxviridae Faudu double-stranded DNA
virus g‘LJVLSU' (Delhon, 2017) 9u1aa1? 230-300 nm
LA¥NI19 130-150 nm (Nashiruddullah et al,, 2018)
seelsadnnusnisfinavalaevlfiAniuung
(erythema) fusu (macule) ANy (papule)
Gjmﬁﬂa (vesicle) siunues (pustule) uaznaneilu
azifauriauda (crust) Maenngaiduunaiiu (scan
(Wang and Luo, 2018) n3aiiinlsATuLsI@1any
soelsafiiaviadenan Whuy Au wazeleisine
dmalinmssaiulnananiewiniuwaziiiugiuin
(de la Concha-Bermejillo et al., 2003) ansn1sUae
871989 100% uazdnIINsIeUsEIN 5-15% d0 i
metwanansaaieniiduiulauim 2-3 U uwasnduan
Dudnlduwimoidity venanigiduiudelsail
dannsodssumaiug vlfunzoisdesiian
L?quqﬂ’jﬂLszLﬁui’a (Constable et al., 2017)

Tudssmalnouwnsidudniiasugiafinsudadnd
fulovrermuordnnsaeddidiu dnananii
AunLiganasian1suslaanglulssmaLaznis
d100n TIUNELATUNITIRUIGEeRaINTTHENAS
(@duaunINEn ILrand, 2559) pg19lsimutaym



Auguandnionvililanandnliiisaneseainy
fioanns uarnildlutiymdudelsaunidesymosil
Aetmlunisidssunsanuiy Tnefisissunulsa
ﬂ%’jﬂLLiﬂﬁ]’]ﬂg\!QLLW&’—LLﬂb’IuﬂE\‘ILV]WMM’mﬂi (Uszna
WaANLY, 2528) kasllseauNINTIINUENTHUTNTIU
Youdereis realtime PCR wa duplex PCR lu
Haungdaminyays (Choe-ngern et al., 2014) 53184
IenuNan1sIATIeyt nedeu wastuanslsadiivas
anuguandniuvisranulsaluwngdaminanys
uardaviauunylu we.2560 Sniislulsanadsld
nsldsagudmuilostulse waslsaiiinisinse
Nufavfefituna Tnsunawendohdaiidduie
aviinunafiarutsonamuludwindenlduiu
(Constable et al., 2017)
As3dedelsadvinldnaedd 1aun 38nna
NRANAYIMEN W 35 ELISA uag serum neutralization
FalalsAmnzaudmnsuduisitedendn (primary
diagnosis) lilesanUfisensaeuaus g iiduiy
fo orf virus vesdaitedulngilugifuiuiuy
flaiwad (cell-mediated immunity) kagdl neutralizing
antibodies fifiaaandudius (Wang and Luo, 2018)
WnenTIINYT Wy weadla PCR uazinalla Loop
mediated isothermal amplification (LAMP) €l
aunsaviinsasialeanniesdfuiinig uagnisimig
wonidedaiifenideanhsaidiasydivind (owa
State University Center for Food Security and
Public Health, 2015) uenannisaldnisuszdivan
selsnoraviliinnsduauiulsaindesy o wu
Tsannuazindes (foot and mouth disease; FMD)
uazilawling-1nz (sheep pox and goat pox; SGP)
(Hosamani et al., 2009) IngianizegnabalsaUinuas
Windesfifsreaunisidesouenlsaianainiu
Iﬁﬂmﬂﬁ]aawwawmaﬂ% wu Tudsewalnesisanu
HansasRsegsimlunefidadnsialsalinuay
windeslu wa. 2562 veaguidnadslsninuas
LﬁﬁL‘f]aagﬁmmaL%mﬁuaaﬂLaaﬂéfﬁgwmiﬁmaau
solsaunuazindesudlinauindelsavinides
WNaluUTHNARTITENING WA 2558-2559 H51897U

miwuiiﬂmml,auﬁwL'f'JaaiuLstqdmﬂmi‘iﬁﬁ]ﬁaé’m
plan Fesauniefinisdesiegiinsranieies
Uﬁﬁﬁmmﬁuwuﬁmwzmdwﬁ?uﬁuiiﬂmm%awwaq
(Windsor et al., 2017) warlu @MSIYeIUNTNT W.A.
2544 fmssenuwnsi Li“]uimmﬂﬁjamgwaqﬁmwam
Julsauinuazwindesdis 23% (Watson, 2002)
uaﬂmﬂﬁuﬂszmmaamsﬁmé’qmagﬂﬂﬁmﬁmi
dseenunziidinludasemanaionszidoidosan
wmf']LmzmaﬁmamsasﬂmmﬂLﬂaawwaa%qﬁﬂﬁ
Usziwadanemsinainaadulsalinuwaziindes
(Fletcher and Crawford, 2013) 5&514;3‘3585@&1&35@
Tunsihseslsafiiamiwewneilefifnidelsalin
L?'JaawwaqmmﬁismwamﬁﬂmmawmﬁimmLﬁa
FIUTIUTeYaseslsANIIUNNETINe (gross lesion)
seelsAN1aganesInen (histopathological lesion)
wazsoslsassAundedganssAudiannsoy
(ultrastructural lesion) é’m%uﬂmaﬁmmiﬁlﬁlﬂ%’
Aadulsalazidaduuenlsanisne sinen

L4 aq
aUNIULALIENT

9819

\udleg1alanidlalaeds skin biopsy a1
unziowugiudios uasitusuan engsening 4 dou
fa 1 U dwnu 16 Miluansseslsatnideswnes
luituitenelaning Sm3atinanil amnmsszuinves
Tsalwiousunau w.a. 2561 antuutsiogrady
2 du dhuusnymsiaussuiodmiumsanuma
wesInelag fixed A1981968 10% formalin ey
Sndufufigamgdl 4 °C dmsudansravaliaine
nsasaneladainen

Fregresfamfsanunzidens 16 fadwnsg
fudulsainidesnmesnemaia real-time PCR
1neld forward primer: 5’-TACACGGAGTTGGCCGT-
GATCTTGTA-3’ reverse primer: 5’-CGCCAAGTA-
CAAGAAGCTGATGA-3’llae probe sequence: 5’
Hex-TGCATCGAGTTGTAGATCTCGC GGT-BHQ-1 3’
A1U35UY Choe-ngern et al. (2014) wagnageu
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Tsmunnuazwinlesdiemaiia real-time RT-PCR
1neld forward primer: 5’-ACTGGGTTTTACAAACCT-
GTGA-3’ reverse primer: 5’-GCGAGTCCTGCCACG-
GA-3’ uag TagMan® probe: 5’-FAM-TCCTTTGCAC-
GCCGTGGGAC-TAMRA-3” @u35984 Callahan et al.
(2002)
NSANEINIINYNSINE

1. MIANBINUUNENTINEN (gross pathology):
Guiindnuaizseslsavedungienndd

2. M3ANINIaNeSIne (histopathology):
11#08197 fixed #38 10% formalin HENUTUILNNG
wisuileidoiionsramsmanesine Seudied
hematoxylin-eosin (H&E) lneUszenianizves
Luna (1968) uagAnwiunaedganssaiuuulduas

3. n1sAN®ITEAUanIsAUdIAnAIa
(ultrastructural study): tdeead fixed fae 10%
formalin 1auYUILNISHIRIFIULUNSWRBUAIBE 1
dsun1InTiagiiendesganssaldianaseusin
d09r1u (transmission electron microscope; TEM)
1ned19829819978 phosphate buffer ud fixed Tu
{3”18’1 1% osmium tetroxide W&1#A ultrathin-section
11 100 nm daumied lead citrate wag uranyl
acetate 9UsEgnA9NBU04 LAY (2524) Wagfnwn
W TEM 8%e HITACHI §u HT7700 (Hitachi
High-Technologies Corporation, Japan)
nFAATITtaYA

v1deyasoslsanianersiinuuniasies
Wisuiieuulsadu 4 finuseslsandneiu

NakazIa15al

nansasIanshdaimenanunziiiens 16 6
Tinauandelsainieswneswnewmeaia real-time
PCR ﬁﬁLLaﬂﬂuEUﬁ 1

Turasfinanisasrafudulada lsauinuay
Windes dewmeila real-time RT-PCR liinaau
Mnnegeivian 16 fegns
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3UT 1 uanansvin1siindiuau DNA smewaila real-time PCR
Tun15n19v orf virus Andee sl muneyis 16 i

Nan1sAnEaTmeSInelukneiiens 16
# nunansdnuaeseslsaameRiRmTEIEuIne
TWaufauiniisiuuuiazans saufenudeliios
11J1'71'ﬁ133ﬂ 25% (4/16) Inednuaizseslsafinud 2 wuy
fio uuUiluuas 6.25% (1/16) MilanuaiduRvisyuy
Aunsiunlaiiiy 1 mm wagwuuaziin 100% (16/16)
Afdnwazude yu vgvszliiisunsanidnddnvay
Jundelnsudiudousioty (multifocal-to-co-
alescing proliferative and necrotizing scabs) &
goudat thamaidi waes i 1-5 mm (U7l 24-8)
Midunziie 1 fhiluansseslsai 2 wuusiuiuds
o1Annidletiiuseisinisgnanvesseslsn
yenglufiiuniswesgagn nmsnuseslsauuy
aziindafunuidianvuzlagiuniawessoslsa
aonndastumenulsailuungUUszinagsives
Ozmen and Dolu (2018) umR1931n51891UlU
UWNZ-uNevaIUsENd WazAy (2528) fiuenannny
azfinBafiuinudy Sanuseslsaiaduiag (red
vesicle) isslunnuagwionnouazuaniluauiin uas
Aanseenilugnungves Choe-ngem et al. (2014)
fnusdala uarasfneuinasiuin aun wasiu
Miiseslsaiisnetuoradunaninsreznisdiuees
Tsafisnaifu wagtsieiety wu daiorgliosasd
avuladelsafininndn (Constable et al., 2017)
wonaniduiiindauneifmdausnafinusesise
dlodufaasiidensenliiraiiesninseslsavadlsa
Unioswnesiidnvasidufiofidonnidesuaumn
(Hosamani et al., 2009)



JUT 2 uansdnuagmamnedinevesme iilulsatnilesnwesis 2 wuy
A: Uana3aElIALUURLLAY (->)
B: uanssaglsanuvaziin finufidnuasuds agese - ()

HAN1IANYIN9aNETINY19INT0ElTALUY
Auuns wazuuvasifnuandlumaed 1 luduseslsa
wuviinsnadaduusnafitmiainnisdsudu
Aunaiiy wunsiBsuUaniesumifai g (epidermis)
wazuaudt (dermis) Inewu hyperkeratosis Faidu
AnsRnUnAvesNsaEeiuves keratin (keratinization)
i"mﬁ’umsLﬁzyl,ﬁw'ﬁuﬁuaqLszjaé%u%ﬁaﬂ"ww%ﬁ
(epidermal hyperplasia) LLEWWUﬂ’]iL’\J%QJjUEN%‘u
wfasmvenelufidiundaurifiondn “rete pegs”
(5U7 3A) e Fuduseslsansqane simule
letinsindela%alu family Poxviridae Tneiisianu
wulaluszogsinevosmsanidie orf virus (Delhon,
2017) Iuei’auﬁf?u stratum granulosum Wag stratum
spinosum vosumlssmEmumsdonuuy ballooning
LLazLawwlu%y’u stratum spinosum Lﬁﬁﬁuﬁwu
eosinophilic intracytoplasmic inclusion bodies
Tuwad keratinocyte (gﬂ‘ﬁ 3B) lnuildnwagnans
Huliufed eosin vanesediu U1 1-15 pm A
wulﬁéigmm' 1 inclusions "ﬁulﬂ ei’auﬁf?u stratum basale
WummﬂqﬁaLﬁmﬁﬁmumaqLezjaés?iuﬂuammlﬁl,ﬁm
MSMUNEIYEITA stratum spinosum (E‘U‘ﬁ' 3B) lng
soalsainuludunitaimdunaniifuseslsans
ﬁgawm’%’immﬁﬁﬂé’aﬂumiﬁmL%a orf virus uana i

é’qwumimmﬁwamaé keratinocyte (epidermal
edema %39 spongiosis) (gﬂﬁ 3B) Fes0elsAtanunsa
Wy microvesicle (gih?i 3A) laluszogmoun
aeslsmiludiurestuntaurinunsiiusuaues
vaeadenrossiumsAudon (U 3A) ilunis
Tusealsaddnlunsinige orf virus ausssuTA
(Wang and Luo, 2018)

nnsinwseelsauuuasinddaeiluly
U3ainuAesfnndsainn1ssniau (exudate) fiwiis
sufudnuuvesunlandmuinen 16 fegns
fifios 6.25% (1/16) Tmusunilsrmiasuanuysol
Taewuseslsa hyperkeratosis (Ul 30) uay rete
pegs Faudeanunisideuuuy ballooning wealwaa
keratinocyte Wag@1u1900339Wy inclusions
(U7 3D) Isiuieniushegrsiimfsanseslsauuy
Auuae uany inclusions liteendn dwdn 93.75%
(15/16) WULWBG%‘U stratum corneum L‘Vhﬁ?u Tagnu
50815A hyperkeratosis saufunuLAwLgad (cell
debris) wagiwaasnidu (inflammatory cells)
(Uit 3D) Fetoyadneuiivadldiiegnsimes
wneTiRnde orf virus uansseslsauuuazfinananse
Punsanane3inewitedadelsauiientu
soelsALUURLLAT
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a' = aa B < a & =
M99 1 LLﬂﬂdNaﬂ’liﬂﬂU’m’NﬁgﬁWﬂ’]ﬁ’JwEJ']ﬁ]’]ﬂiE]EJIiﬂLLU‘UN‘NLLWQ LLﬁSLLUUﬂ%Lﬂﬂ%@QLLW%W@IﬂLﬁaiiﬂﬂ’lﬂLUE]EW!WEN

Gross lesions

Erythema lesions (n=1) Scab lesions (n=16)

Histopathological lesions

Hyperkeratosis 1 16
Epidermal hyperplasia with rete pegs 1 1
Inflammatory cell infiltration 1 16
Ballooning degeneration with eosinophilic 1 1

intracytoplasmic inclusion bodies
Capillaries proliferation 1 0

Intralesional organisms
- Bacteria 1 15
- Fungi 0 1

gﬂﬁ 3 LLamsaﬂIsﬂmaa}awm%%wawaﬂsﬂmﬂﬁ']awgwaamnéhaﬂwaﬁmﬁmw&f‘:a

A wamsseslsn epithelial hyperplasia $3ufuny rete pegs (RP) ludumifarimdy wazdumidaudt numsiiiusnuvevaeniden
Negtafumsadeananeshumis (>) uaz microvesicle (>) 9nseehadiuuas

B: LAPINMITAA keratinocyte °1u‘85u stratum spinosum finunsideunuy ballooning $auAUNU eosinophilic intracytoplasmic
inclusion bodies (->) wazsoalsa spongiosis sfumsiiusuenwadludu stratum basale (>) ansaeehiiuunag

C: wanasoelsa hyperkeratosis (->) Wagngaidanoen (>) nfod1aasLin

D: WAAINNLTAE keratinocyte 114‘5’14 stratum spinosum finunsideunuy ballooning $2uAUNU eosinophilic intracytoplasmic
inclusion bodies (->) uaruinmiinuwadsniauiusumssad () Mndegasin

L

St
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JUT 4 uandlassaiesgdundesganssmiBidnaseuveusad keratinocyte ifinL¥e orf virus
A: Ldn9waa keratinocyte 7itfin cytoplasmic proteolysis i"JaJﬁ'UWUEJHmﬂ?JEN orf virus (>) InEUEAIN TN BARIUYITUUUDININ

LAYNNSVYYRBNTBITBIINTENINULAS (>)

B: ua@ns nuclear collapse (>) Wagngyl inclusion bodies viangvun (>)
C: wans nuclear invagination (>) wag inclusion bodies aualng (>)

n1sfinwnendesganssmidianaseulunis
Anwilidendnuiamesogsiuuaatienindesng
azinaiauudannisliaunsadadiegsls Tag
wuLwad keratinocyte Filaid organelle n1glu
lelananady (g"dﬁ 4A-C) uarnsdsuntasvande
ViudAdea 1y N13U818U89 nuclear pore N154A
nuclear collapse (gﬂﬁ 4B) uag nuclear invagination
(Uit 40) usfu Feusfiawad keratinocyte 1Aanns
v (cytoplasmic edema) wagmsaanevesiusiu
(cytoplasmic proteolysis) (Cheville and Lehmkuhl,
2009) wagnyu cytoplasmic inclusion bodies
(g"dﬁ 4B-C) 3184 BUNAVDA Virus ﬁﬁgﬂﬁ'wﬂammm
150 nm uazguldauianing 150-180 nm 17
250-300 nm (Uil 4A) Us¥3udu orf virus (Cheville
and Lehmkuhl, 2009) Imanwaﬁﬂwwﬁwuaqmmaq

¥ v
v

T¥aldunndn vefiifiasan orf virus dnalnnng

aulaeaNANiuYessenie taganunsadily

mauaaﬂudaummamﬁmma (Wang and Luo, 2018)

aghslsAnunsAnuilldanunsawans ultrastructural
sada A vyyvo

morphology Uesasnfnelanmualaganylu

@ fine structure YawadLlpINAIDE 1L LB N

TaAnwnluseensily 10% formalin 1y pre-fixative

Faansilla@nansasnwanwluiuluwadls (usee, 2529)
TayailaannisAnwiasedarunsailuly

1Y

Aadeuenlsaluwneiifiseslsandeiulsauinides
wwaald 1y Tsavinuazindes waylsaflany
uwnz-unz Wudu nelsaunuaswindes feudazny
seelsafiRamifsusnaunldiguiety uddnlng
Huspilawasudsuiuumanaenilinunsmndauiu
autinuitauds (Underwood et al., 2015) @1unnd
a;awm%iwmwumﬁlﬁammu ballooning Luifigfiu
Lwivl,:u'wumiLaﬁzyll,ﬁu%wuaqLsnaésﬁzuwﬁfqﬁwﬁ'] WAy
inclusion bodies (Cheville and Lehmkuhl, 2009)
drulseilnuwunz-wnyseslsafinandutnaznszany
EnFadnitae Snedanueinistaeguuseni
Tnenulanaieseuu U ssuumaiumela wagsyuu
MaAue1s (Constable et al., 2017) d@1usaslsa
N99ane1FINeTdnwazaauafaiulagaIunse
m57anU inclusion bodies lAluLAgINULAINSE
Fuunidolafadienisfnwiniendesgansaed
didnasoulngaunavaslisalu senus capripoxvirus
\Jusudy (brick shape) usi orf virus {Wugula (oval
shape) (Delhon, 2017) TAg@1u1503 L UNAIILLAN
sinswosenmssealsaia 3 Tspdllawansned 2
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A15°97 2 wasAnuuanenIsErieseslsavasunsllenifnwelseUnUosnmes lsrknwune-wnzuaglsatnuaznides (Constable et al., 2017)

Clinical sign/lesions Contagious Ecthyma

Sheep and Goat Pox

FMD

Clinical sign Non-systematic

Skin and mucosal - Erythema, macules, papules,

lesions vesicles, pustules and scabs on
lip, muzzle, ear, eyelids, teats,
coronary band and in oral cavity

(gums, palate, and tongue)

Epithelial lesions - Epidermal hyperplasia

- Ballooning degeneration

- Varying size eosinophilic
intracytoplasmic inclusion
bodies

- Spongiosis

Virus particle - Oval shape

Systemic

- Macules, papules, vesicles (rare)
appear to coalesce over the body,
mucous membranes of eyes and
nose and mucosae of mouth,

anus, and prepuce or vagina

- Epidermal hyperplasia

- Hydropic degeneration

- Large eosinophilic
intracytoplasmic inclusion bodies

- Spongiosis

- Ischemic necrosis

- Brick shape

Systemic

- Vesicle and ulcer on coro-
nary band and in oral cavity
(gums, palate, and tongue)

- Epidermal hyperplasia
- Vacuolar degeneration
- Spongiosis

- Icosahedral shape

vananilsaunidesunesdudulsadiide
ldernidesainnalnnisnauniianngiduiudsnan
198 I¥adsegluaniavildansatudeouly
gunsainsides wardsnadeuniglussuldidy
981U (Delhon, 2017) Bnvisludnidaesaia
annsandulsagnlésn Sadinsiiadundass
annsoundidelalfiRsudanuguusedsaanag
Wiy (Hosamani et al., 2009) ﬁqﬁ?umsmuau
Josulsadsasuenditigeanaings dn153nnns
yhsudiR Wun mevhenuavenn uazsitogunsal
nMades suduiihsuiouenduialse wown
lganenadeiuiimsidioddnl uardnussnanis
1‘7iéfaqszi’aﬁai‘]gg‘mmsﬁm}'aﬁumismmé’miéﬂu
Favilsteninsumes (blister) iflusavguasanany
swfufionsiduiinudnaimilsidudadnivae
agslsimueInsninaausameedlanielu 4-8
&Un9i (Ginzburg and Liauchonak, 2017) U#31nA1S
aa‘ﬁuﬁLﬁuc?hasmi'mﬁumsé’ummﬂmwmﬂsﬁjﬁym
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