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R|YidtWpVek jeg\]pke 

 

BLAST = Basic Local Alignment Search Tool 

BHV1 / 2 / 4 = Bovine Herpes Virus 1 / 2 / 4 

BHQ = black hole quencher 

CW = c\cle WUeVhRld / ciklXV k�V]|bpUWpk 

DIC = disseminated intravascular coagulopathy / diVV]emiQilW iQWUaYaV]kXliUiV cRagXlRSaWhia 

DIG = digoxigenin 

DNA = dezoxiribonucleic acid / DNS = dezoxiribonukleinsav 

EEHV = Elephant Endotheliotropic Herpes Virus 

EIBD = Elephant Inclusion Body Disease 

ELISA = Enzyme Linked Immunosorbent Assay 

FAM = 6-carboxyfluorescein 

FFPE = FRUmaliQ Fi[ed aQd PaUaffiQ Embedded / fRUmaliQbaQ fi[ilW pV SaUaffiQba ig\a]RWW 

gB = Glycoprotein B 

H.-E. = hematoxilin-eozin 

IF = Immunfluoreszencia 

IHC = ImmXQhiV]WRkpmia 

ISH = in situ hibUidi]iciy 

PBMC = peripheral blood mononXcleaU cellV / SeUifpUiiV YpU mRQRQXkleiUiV VejWek 

PCR = PRl\meUaVe ChaiQ ReacWiRQ / PRlimeUi] liQcUeakciy 

PPIB = peptidyl-prolyl cis-trans isomerase B 

RNA = ribonucleic acid / RNS = ribonukleinsav 

SAA = Serum Amyloid-A 
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BeYe]eWpV 

 

A] EEHV eg\ YiligV]eUWe elĘfRUdXly heUSeV]YtUXV, amel\eW a] i]Viai pV YalyV]tQĦleg a] 

afUikai elefiQWRk iV hRUdR]Qak liWeQV fRUmibaQ. AlkalmaQkpQW V~l\RV kyUkpSeW idp] elĘ, pV e] 

biU legiQkibb fRgVigbaQ WaUWRWW illaWRk eVeWpbeQ keU�l Yi]VgilaWUa, YadRQ plĘ illaWRkbaQ iV 

elĘfRrdul, csak azok nem keU�lQek QaSYiligUa. A kyUkpS elVĘ (pV eddig eg\eWleQ) mag\aURUV]igi 

elĘfRUdXliVa WaYal\ QRYembeUbeQ W|UWpQW, amel\Qek Q\RmiQ a FĘYiURVi ÈllaW pV N|YpQ\keUW 5,5 

pYeV i]ViaielefiQW-bRUja elSXV]WXlW. A kyURkR]y Qag\RQ YeV]pl\eV a fRgVigbaQ WaUWRWW pV a YadRQ 

plĘ elefiQWSRSXliciykUa Qp]Ye iV, a] elleQe Yaly Ypdeke]pV yUiiVi kihtYiVW jeleQW. A] illaWkeUWi 

i]ViaielefiQW-bRUjak k|U�lbel�l 20%-iW pUiQWi a V~l\RV, heYeQ\ fRUma (YadRQ plĘkeW iV), 

Qag\aUiQ\~ elhXlliVW, YalamiQW jeleQWĘV ke]elpVi pV diagQRV]Wikai k|lWVpgekeW iV RkR]Ya.  

A kyURkR]y eg\ ~jRQQaQ letUW, mpgiV ĘViQek WaUWRWW heUSeV]YtUXV-Qem]eWVpgbe, a 

Proboscivirus geQXVba WaUWR]ik. A] eddig letUW 7 V]XbWtSXVa k|]�l YiligV]eUWe a] 1A a 

legg\akRUibb. VilWR]aWRV W�QeWekbeQ megQ\ilYiQXly kyUkpSekeW RkR]haWQak, legjellem]Ębbek 

mpgiV a] pUeQdRWhel-kiURVRdiV Q\RmiQ kialakXly YpU]pVek a heYeQ\ V]iV]WpmiV fRUmiQil, 

amel\ legiQkibb a] i]Viai elefiQWRW pUiQWi. FĘkpQW a WeUjedpV pV a kyUfejlĘdpV UpV]leWei Qem 

ismertek, ill., hog\ mil\eQ WpQ\e]Ęk Ye]eWQek a V~l\RV, W|bbQ\iUe halilRV kyUkpS 

kialakXliVihR]. 

A] EEHV WXlajdRQVigaiQak mpl\UehaWybb iVmeUeWe alaSfelWpWele a] elleQe Yaly haWpkRQ\ 

Ypdeke]pVQek. E]ekQek a feldeUtWpVpbeQ kXlcVfRQWRVVig~ak a megfelelĘ diagQRV]Wikai 

eV]k|]|k, tg\ a] ilWalXQk kifejlesztett in situ hibUidi]iciyV eljiUiV, amel\ Qag\fRk~ 

pU]pkeQ\Vpggel pV VSecifikXVaQ mXWaWja ki a kyURkR]yW pV aQQak V]|YeWi elRV]liViW. A V]abadRQ 

hR]]ifpUheWĘ mydV]eU VegtWVpgpYel leheWĘVpg Q\tlhaW a WeUjedpV pV a kyUfejlĘdpV mpg nem 

tiV]Wi]RWW UpV]leWeiQek feldeUtWpVpUe iV.  
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Irodalmi iWWekinWpV 

 

Történet 

A] elefiQWRk eQdRWheliRWURSikXV heUSeV]YtUXVa (EEHV) eg\ YiV]RQ\lag UpgyWa iVmeUW, 

V]pleV k|UbeQ elWeUjedW, de VSRUadikXVaQ halilRV megbeWegedpVW elĘidp]Qi kpSeV elefiQW-

heUSeV]YtUXV (Long et al., 2016). A] elVĘ, dRkXmeQWilW, a YtUXVfeUWĘ]pV Q\RmiQ bek|YeWke]eWW 

elhXlliV eg\ i]Viai elefiQWRW pUiQWeWW a ZaVhiQgWRQi illaWkeUWbeQ 1995-beQ, QRha miU a 80-as 

pYekWĘl ke]dĘdĘeQ a]RQRVtWRWWak elefiQWmiQWikban heUSeV]YtUXVRkUa XWaly VWUXkW~Uikat, ill. miU 

a 70-es pYekbeQ iV pV]lelWek il\eQ jellegĦ YtUXVRk k|YeWke]WpbeQ kialakXlW k|U�ltUW 

bĘUelYilWR]iVRkaW Yad, afUikai elefiQWRkbaQ (RichmaQ eW al., 1999). HeUSeV]YtUXV-SaUWikXlik 

legelVĘ a]RQRVtWiVa elekWURQmikURV]kySSal afUikai elefiQW W�dĘgycaibyl V]iQWpQ e]ekbeQ az 

pYekbeQ W|UWpQW (McCXll\ eW al., 1971). 1990-beQ MeW]leU pV mWVai 21, fRgVigbaQ WaUWRWW i]Viai 

elefiQWRW Yi]VgilWak V]eURlygiailag, pV miQd a 21 SR]iWtY YRlW 3 V]aUYaVmaUha-heUSeV]YtUXVUa 

(BHV1, 2, 4) specifikus antitest Yalamel\ikpre. A titerek alacsoQ\ak YRlWak, WehiW 

felWpWele]heWĘeQ e]ekkel a YtUXVRkkal URkRQ, addig mpg Qem a]RQRVtWRWW YtUXV RkR]Wa 

keUeWV]UeakciyUyl YRlW V]y. RichmaQ pV mWVai (1999) a kliQikXm pV kyUbRQcWaQ V]emSRQWjibyl 

V]imRV g\aQ~V eVeWeW dRlgR]Wak fel ~jUa. FĘkpQW a mijbyl, a V]tYi]Rmbyl pV a Q\elYbĘl V]iUma]y 

V]|YeWek elekWURQmikURV]kySRV pV PCR-Yi]VgilaWiYal iga]RlWik, hRg\ eg\ ~j heUSeV]YtUXV ilWal 

elĘidp]eWW beWegVpgUĘl YaQ V]y. 1995 yWa W|bb miQW 50 eVeWeW UegiV]WUilWak EXUySibaQ pV eV]ak-

AmeUikibaQ, a] izsiai eseteket is beleV]imtWYa Sedig e] miU meghaladja a 100-at (Long et al., 

2016).  

A YtUXVfeUWĘ]pV Q\RmiQ kialakXlW megbeWegedpV legg\akUabbaQ fiaWal (2±8 pYeV), 

fRgVigbaQ V]�leWeWW i]Viai elefiQWRkaW pUiQW, de YaQQak dRkXmeQWilW eVeWek idĘVebb illaWRkUyl, 

YadRQ plĘ illaWRkUyl. EVeWeQkpQW afUikai elefiQWRk iV V~l\RVaQ megbeWegedheWQek, de QilXk 

ilWalibaQ eQ\he lefRl\iV~ a beWegVpg (BURQVRQ eW al., 2017). A kyUkpSeW eg\eVek a] embeUi 

biUiQ\himlĘh|] haVRQltWjik, a YpUpUkiURVRdiV pV a fiaWal kRU, minW hajlamRVtWy WpQ\e]Ę miaWW 

(OVVeQW eW al., 1990). eV]ak-AmeUikibaQ |VV]eVtWeWWpk a] eVeWekeW, pV a]W WalilWik, hRg\ a] 1962 

pV 2007 k|]|WW fRgVigbaQ, plYe V]�leWeWW 78 i]Viai elefiQWbyl 20-Uyl bi]RQ\tWRWW, hogy ez a 

kyURkR]y SXV]WtWRWWa el, WRYibbi 5 Sedig megg\yg\XlW a ke]elpV Q\RmiQ. A] pUiQWeWW illaWRk a] 

eVeWek felpbeQ 1 pV 4 pY k|]|WWiek YRlWak (BlahR, 2012). A WaSaV]WalaWRk alaSjiQ legiQkibb a 2±

3 pYeV kRURV]Wil\ pUiQWeWW, a mpg V]RSy illaWRk YiV]RQ\lag YpdeWWek a maWeUQiliV 

elleQaQ\agRkQak k|V]|QheWĘeQ, tg\ a kUiWikXV idĘV]ak a YilaV]WiV k|UQ\pke pV hajlamRVtWy 

WpQ\e]Ę leheW a meVWeUVpgeV QeYelpV iV (DU. SyV EQdUe, V]empl\eV k|]lpV). 
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Kóroktan 

Jelenleg az EEHV-t a Betaherpesvirinae alcValidba VRURljik (biU VRkak V]eUiQW 

cplV]eUĦbb leQQe a] ~j Deltaherpesvirinae alcValidba [Richman at al., 2000; Ehlers et al., 2001; 

ZRQg eW al., 2014; RichmaQ eW al., 2014]), e]eQ bel�l Sedig ± mRlekXliUiV pV filRgeQeWikai 

Yi]VgilaWRk eUedmpQ\ei alaSjiQ ± a] alcValid eg\ ĘVi cVRSRUWjiQak WekiQWeWW Proboscivirus 

genusba (Ehlers et al., 2001). A k�l|Q geQXV eYRl~YiyV mag\aUi]aWa a], hRg\ a ma plĘ elefiQWRk 

ĘVei a W|bbi mphleSpQ\eV emlĘVpWĘl k|U�lbel�l 100 milliy pYe YilWak k�l|Q, pV heUSeV]YtUXVaik 

Yel�k eg\�WW, SiUhX]amRVaQ fejlĘdWek. A] EEHV k�l|Q WtSXVRkUa kb. 10±35 milliy pYe YilW V]pW, 

jyYal a]elĘWW, hRg\ a mamXWRk, Yag\ a] afUikai/i]Viai elefiQWRk k�l|QYilWak YRlQa, ami 

hR]]iYeWĘlegeVeQ 7 milliy pYYel e]elĘWW W|UWpQW. eUdekeVVpgkpQW megemltWheWĘ, hRg\ a] EEHV1 

a] elVĘ letUW BeWaheUSeVYtUXV, amel\ WimidiQ-kiQi] gpQQel UeQdelkezik (Ehlers et al., 2006).  

ElefiQWbaQ eddig |VV]eVeQ 13 heUSeV]YtUXVW tUWak le. EbbĘl 7 WaUWR]ik a] EEHV-

cVRSRUWba: EEHV1A, 1B, 2, 3, 4, 5, 6 pV 7. E]ek k|]�l miQdeg\ik RkR]haW V~l\RV, halilRV 

kimeQeWelĦ YpU]pVeV beWegVpgeW, de a] eVeWek W|bbVpgppUW a] 1A V]XbWtSXVW WeV]ik felelĘVVp 

(DeQk eW al., 2012). A WRYibbi elefiQW-heUSeV]YtUXVRk egpV]VpgeV i]Viai pV afUikai elefiQWRk 

szem- pV geQiWiliV Yiladpkibyl kimXWaWRWW GammaheUSeVYtUXVRk, amel\ek cVak WiYRlabbi 

rokonai az EEHV-kQek, pV QiQcV k|]�k a] ilWalXk RkR]RWW beWegVpghez sem (Latimer et al., 

2011).  

A legg\akRUibb pV eg\beQ legSaWRgpQebb iV eg\beQ a] EEHV1-es, amelynek 2 

V]XbWtSXVa YaQ (EEHV1A pV 1B). A leg~jabb Yi]VgilaWRk a 3-aV WtSXVW iV eUĘVeQ SaWRgpQQek 

WekiQWik, amel\Qek a geQeWikai WiYRlViga a] EEHV1-he] pV EEHV2-h|] legalibb kpWV]eU akkRUa 

(25,4±34,2%), miQW a] a]Rk k|]|WW megfig\elheWĘ k�l|QbVpg (GaUQeU eW al., 2009). EVeWeQkpQW 

a]RQbaQ akiU a legSaWRgpQebb fRUmiW iV ki leheW mXWaWQi W�QeWmeQWeV, legiQkibb felQĘWW illaWRk 

RUmiQ\- pV eg\pb Yiladpkibyl (HaUdmaQ eW al., 2012). EgpV]VpgeV, felQĘWW afUikai elefiQWRk 

W�dĘgycaibyl, lpSpbĘl a YtUXV W|bb alWtSXViW iV kimXWaWWik miU eg\V]eUUe (ZRQg eW al., 2016). A 

YadRQ plĘ pV a fRgVigbaQ WaUWRWW elefiQWSRSXliciy YalyV]tQĦleg eQdpmiiVaQ feUWĘ]|WW pV liWens 

fRUmibaQ hRUdR]]a a YtUXVW, ill. fiaWal kRUbaQ, eQ\he fRUmibaQ YpV]elik iW a feUWĘ]pVW (ZachaUiah 

eW al., 2013). Eg\ kRUibbi WaQXlmiQ\baQ 36 illaWRW, iVmeUW PCR-eUedmpQ\ekkel Yi]VgilWak a 

gB-bXURkfehpUje elleQi elleQaQ\agRk jeleQlpWpUe, 25 SR]iWtY illaWbyl 19 V]eURlygiailag iV iW YRlW 

haQgRlydYa (YaQ deQ DRel eW al., 2015). Eg\ IQdiibaQ Ypg]eWW felmpUpVbeQ W�QeWmeQWeV i]Viai 

elefiQWRk RUmiQ\YiladpkiW Yi]VgilWik kYaQWiWaWtY, YalyV idejĦ PCR-el, pV a] illaWRk 35%-ibyl 

(16/46) legalibb 1, a] i]Viai fajUa jellem]Ę alWtSXV kimXWaWhaWy YRlW (SWaQWRn et al., 2014). 

FelmeU�l, hRg\ eVeWleg a] adRWW YtUXVVal V]embeQ hiiQ\RV maWeUQiliV pV SURWekWtY 

immXQiWiV iV leheW hajlamRVtWy WpQ\e]Ę, miQW a kp]]el QeYelW illaWRk eVeWpbeQ (a YadRQbaQ a] 
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il\eQ illaW elSXV]WXl) Yagy hogy a mostani elefiQWRk geQeWikailag miU VRkkal YilWR]aWRVabbak, 

miQW ĘVeik pV e] Ye]eWheW a beWegVpg kialakXliVihR] (LRQg eW al., 2016). AQQ\i bi]RQ\RVQak 

liWV]ik, hRg\ a] EEHV eg\ik elefiQWfajUa Qp]Ye Vem WekiQWheWĘ RbligiW SaWRgpQQek, de 

miQdkeWWĘbeQ megWalilhaWy pV eVeWeQkpQW meg iV beWegtWi a]RkaW. A YtUXVW VRkiig Qem VikeU�lW 

i]RlilQi, mpg SUimeU, elefiQWSlaceQWa eUedeWĦ eQdRWhelVejW-WeQ\pV]eWeQ Vem (ZRQg eW al., 2014). 

Eg\ a m~lW hyQaSbaQ megjeleQW k|]lempQ\ a]RQbaQ letUja, hRg\ U|Yid ideig ± 28 napig (4 

SaVV]i]V eUejpig) ± VikeU�lW V]aSRUtWaQi a YtUXVW in vitro, elefiQW-fibURblaVW pV feUWĘ]|WW elefiQWbyl 

V]iUma]y PBMC-k k|]|V WeQ\pV]eWpQ (kR-kXlW~UijiQ), amiW feUWĘ]|WW illaWbyl V]iUma]y 

Q\elYmiQWa hRmRgeQi]iWXmiYal RlWRWWak be (PaYXlUaj eW al., 2019). 

 

ElĘfordulás és járványtan 

A feUWĘ]pV Q\RmiQ kialakXlW V~l\RV megbeWegedpV a] eV]ak-AmeUikibaQ pV EXUySibaQ, 

fRgVigbaQ V]�leWeWW i]ViaielefiQW-bRUjak Qag\jibyl 20%-iW pUiQWi pV a] elhXlliVXk k|U�lbel�l 2/3-

ipUW felelĘV (BlahR, 2012). ElefiQWRQ ktY�li elĘfRUdXliVa Qem iVmeUW, a] eddigi adaWRk alaSjiQ 

~g\ WĦQik, hRg\ a 2, 3, 6, pV 7-eV V]XbWtSXVQak a] afUikai, a W|bbiQek a] i]Viai elefiQW a 

WeUmpV]eWeV ga]dija, a 3-aV eVeWpbeQ Sedig bi]RQ\tWRWW a fajRk k|]Wi iWmeQeW (LRQg eW al., 2016). 

(HeUSeV]YtUXVRV beWegVpg lpYpQ Qem leQQe V]RkaWlaQ, hRg\ a feUWĘ]pV a Ue]eUYRiUfajban 

W�QeWmeQWeV, mtg miV fajbaQ V~l\RV megbeWegedpVW RkR], ahRg\aQ a] AXjeV]k\-fple beWegVpg 

Yag\ a URQcVRly RUUhXUXW eVeWpbeQ iV megfig\elheWĘ.) 

ValyV]tQĦVtWheWĘ, hRg\ a W|bbi heUSeV]YtUXVhR] haVRQlyaQ g\eQge a YtUXV k|UQ\e]eWi 

haWiVRkkal V]embeQi elleQilly kpSeVVpge, tg\ a k|]YeWeWW WeUjedpVi ~WYRQalakQak a V]eUeSe Qem 

lpQ\egeV (BlahR, 2012). A] a kRUibbi elmpleW, miV]eUiQW i]Viai pV afUikai, YalamiQW a YadRQ pV 

fRgVigbaQ V]�leWeWW i]Viai elefiQWRk k|]|WWi hRVV]abb WiY~ pUiQWke]pV kRUliWR]iVa megelĘ]heWi 

a feUWĘ]pVW (RichmaQ eW al. 2000), miUa miU hel\WeleQQek bi]RQ\XlW. eV]ak-amerikai 

WaQXlmiQ\Rk a lpWeVtWmpQ\ek k|]Wi WeUjedpVW ki]iUWik, ~g\hRg\ eUĘVeQ YalyV]tQĦVtWheWĘ, hRg\ 

a] i]Viai elefiQWRk W|bbVpge (VRkaQ ~g\ Yplik, hRg\ a] |VV]eV elefiQW) fiaWal kRUiWyl ke]dYe 

YtUXVhRUdR]y. TRYibb eUĘVtWi e]W a felWpWele]pVW, hRg\ VRk beWeg bRUj~ bi]WRVaQ Qem pUiQWke]eWW 

afUikai elefiQWWal, hiV] kRUibbaQ ~g\ YplWpk, hRg\ eWWĘl a fajWyl eUed a feUWĘ]pV (e] a] elkpS]elpV 

is bi]WRVaQ megdĘlW miUa). A meVWeUVpgeV WeUmpkeQ\tWpV YalyV]tQĦleg V]iQWpQ Qem jiWV]ik 

V]eUeSeW a WeUjedpVbeQ, miYel bi]RQ\tWRWW, hRg\ eg\eWleQ bikiWyl Yag\ WehpQWĘl V]iUma]y W|bb 

XWyd elWpUĘ idĘSRQWRkbaQ SXV]WXlW el miV-miV W|U]VekWĘl, pV amikRU 2 bRUj~ egyszerre betegedett 

meg vagy pusztult el ugyanabbaQ a lpWeVtWmpQ\beQ, akkRU a]W miQdig Xg\aQa] a YtUXVW|U]V 

RkR]Wa (R\aQ aQd ThRmSVRQ, 2001). Nem ]iUhaWy ki a]RQbaQ a h�Yel\WRUQicRQ idĘQkpQW 

kifekpl\eVedĘ g|b|k UpYpQ, ill. a WUaQV]SlaceQWiUiV ~WRQ Yaly WeUjedpV (RichmaQ eW al., 2000). 
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MiYel kimXWaWWik a YtUXVW W�QeWmeQWeV illaWRk nemi, k|WĘhiUW\a, valamint V]ij�Uegi 

Yiladpkaibyl, felmeU�l e]ek feUWĘ]pVWeUjeV]WĘ V]eUeSe iV (HaUdmaQ eW al., 2012).  

A YtUXV WeUjedpVpQek addig Qem WiV]Wi]RWW UpV]leWeiW fedheWi fel eg\ QemUpgibeQ 

megjeleQW WaQXlmiQ\ (KRchagXl eW al., 2018). EbbeQ a heUSeV]YtUXVRkbaQ igeQ kRQ]eUYaWtY gB 

bXURkfehpUjpje elleQ WeUmelWeWWek Q\~lbaQ SRliklRQiliV elleQaQ\agRkaW. A gB-nek, valamint a 

gH-Qak pV a gL-Qek fRQWRV V]eUeSe YaQ a membUiQf~]iybaQ pV a VejWbe jXWiVbaQ iV, tg\ a 

feUWĘ]ĘkpSeVVpg eg\ik meghaWiUR]y WpQ\e]Ęje in vivo pV in vitro eg\aUiQW. A] elleQaQ\agRkkal 

Ypg]eWW immXQflXRUeV]ceQciiV eljiUiVVal Yi]VgilWik a V]|YeWWURSi]mXVW, a VejWWURSi]mXVW pV a 

leheWVpgeV WeUjedpVi ~WYRQalakaW. A] eUedmpQ\ek alaSjiQ megillaStWhaWy, hRg\ a k|]YeWleQ 

pUiQWke]pV melleWW a Q\il, a bplViU pV a] RUmiQ\ Yiladpka leheWQek a leheWVpgeV WeUjeV]WĘ k|]egek 

(Kochagul et al., 2018).  

 

KórfejlĘdés 

A kyUfejlĘdpV leheWVpgeV UpV]leWeiQek WiV]Wi]iVibaQ iV ~j eUedmpQ\ekUe mXWaWRWW Ui a] 

elĘbb emltWeWW k|]lempQ\ (KRchagXl eW al., 2018). A SRliklRQiliV aQWi-gB ellenanyagokkal 

Ypg]eWW IF- pV IHC-Yi]VgilaWRkkal a YtUXVW Qag\ V]imbaQ WalilWik meg a SeUifpUiiV YpU 

mRQRQXkleiUiV VejWjeibeQ, a] ~g\QeYe]eWW PBMC-kbeQ. ValyV]tQĦleg a SUimeU feUWĘ]pVW 

k|YeWĘeQ e]eQ VejWekeQ keUeV]W�l YalyVXl meg a YiUaemia, legiQkibb a] i]Viai elefiQWbaQ. 

EmelleWW Qag\ YtUXVmeQQ\iVpg YRlW kimXWaWhaWy a WiScVaWRUQa himVejWjeibeQ, fĘleg a gyomorban 

pV a bplUeQdV]eUbeQ. E] Qag\baQ YalyV]tQĦVtWi a YtUXV empV]WĘUeQdV]eUi YiladpkRkkal, ill. 

bplViUUal Yaly leheWVpgeV WeUjedpVpW biU il\eQ iUiQ\~ Yi]VgilaWRkaW mpg Qem Ypge]Wek. 

MegWalilWik a YtUXVW a Q\ilmiUig\beQ ± ahRl YalyV]tQĦleg a SUimeU UeSlikiciy ]ajlik ±, ami miatt 

felWeheWĘeQ a Q\il iV feUWĘ]pVi fRUUiV, ill. a per os feUWĘ]ĘdpVW YalyV]tQĦVtWi. A liWeQcia hel\pW 

e]eQ Yi]VgilaW Qem WXdWa bea]RQRVtWaQi, de a W|bbi BeWaheUSeVYtUXVhR] haVRQlyaQ e] legiQkibb 

a Q\ilmiUig\ekbeQ pV a l\mShRUeWicXlaUiV V]|YeWekbeQ W|UWpQheW. A Q\ilmiUig\ a legYalyV]tQĦbb 

hel\e a SUimeU UeSlikiciyQak pV a liWeQciiQak iV. 

Nag\YRQalakbaQ a kyUfejlĘdpV e]ek alaSjiQ a k|YeWke]Ę: a YtUXV bejXW pV elV]aSRURdik 

a Q\ilmiUig\ekbeQ, majd a PBMC-khe] k|W|WWeQ YiUaemiiW RkR]. (A viraemia alatt a SAA-szint 

jeleQWĘVeQ megemelkedik, amiQek a kyUjel]pV V]emSRQWjibyl YaQ jeleQWĘVpge [SWaQWRQ eW al., 

2013a]). A YtUXV tg\ eljXW a cplVejWekhe], ahRl a V]ekXQdeU UeSlikiciy ]ajlik. E]ek fĘleg a] eUekeW 

bplelĘ eQdRWhelVejWek amiUĘl a kyURkR]y a QeYpW iV kaSWa, YalamiQW a WiScVaWRUQa himVejWjei. 

EnQek megfelelĘeQ alakXlQak ki a beWegVpgUe jellem]Ę W�QeWek pV kyUbRQcWaQi elYilWR]iVRk. 

Eg\ kRUibbi WaQXlmiQ\ V]eUiQW a kliQikai W�QeWek megjeleQpVe elĘWW miU akiU 28 QaSSal a YpUbeQ 

kimXWaWhaWy a YtUXV-DNS, majd megjeleQik a] RUmiQ\YiladpkbaQ iV (SWaQWRQ et al., 2013b). 
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Eg\ elefiQW eg\V]eUUe W|bb EEHV-W|U]VVel iV feUWĘ]|WW leheW, eg\ W�QeWmeQWeV illaW 

RUmiQ\YiladpkibaQ lpYĘ YtUXV-DNS Sedig eg\ miU le]ajlRWW pV a liWeQciibyl akWiYilydRWW 

feUWĘ]pVre is utalhat (Stanton et al., 2013b). HRg\ e]ek mibeQ befRl\iVRljik eg\miVW pV a 

beWegVpg W|bbi UpV]leWpW, a] WRYibbi kXWaWiVRkaW igpQ\el. A kyURkR]y embeUUe Yaly WeUjedpVpW, 

WRYibbi, hRg\ a k�l|Qb|]Ę EEHV-V]XbWtSXVRkkal Yaly feUWĘ]ĘdpV eUedmpQ\e]-e 

keres]WimmXQiWiVW a geQXV W|bbi WagjiYal V]embeQ, Vemmil\eQ Yi]Vgilat nem igazolta eddig. 

 

Klinikum 

A kyURkR]y WehiW miQd a] i]Viai miQd a] afUikai elefiQWRkaW megbeWegtWheWi, de V~l\RV 

W�QeWek ilWalibaQ cVak a] elĘbbibeQ jeleQWke]Qek. A legV~l\RVabb kyUfRUma a W|bbQ\iUe fiaWal 

i]Viai elefiQWRkaW pUiQWĘ heYeQ\ YpU]pVeV beWegVpg, ami a YiUaemiiW k|YeWĘ V]iV]WpmiV 

eQdRWhelkiURVRdiVQak WXdhaWy be. EQQek Q\RmiQ a YpUalYadiV iQWUiQVic ~WjiQak akWiYilydiVa 

UpYpQ DIC alakXl ki, ill. V]imRV lpWfRQWRVVig~ V]eUY V~l\RVaQ kiURVRdik, miQW Sl. a V]tY pV a mij 

(Ossent et al., 1990). A kaSilliUiVRk fala WehiW kiURVRdik, YpU]pVek, k|YeWke]mpQ\eV YpUYeV]WpV, 

pUg\XlladiV, ill. iVchemiiV iQfaUkWXVRk alakXlQak ki, amel\ek, ha a V]tYi]Rm]aWbaQ iV 

jeleQWke]Qek, a] illaW V]tYelpgWeleQVpg miaWWi VRkkbaQ elSXV]WXl (KRchagXl eW al., 2018). A 

heveny YpU]pVeV fRUma YaQ, hRg\ akiU 24 yUa alaWW, de ilWalibaQ 5±7 QaSRQ bel�l a] illaW 

haliliYal jiU. A becV�lW elhXlliVi aUiQ\ 80±85% (Ha\ZaUd, 2012). SRkV]RU cVak ilWaliQRV 

leYeUWVpg liWhaWy, jellem]Ęek leheWQek a V]ij�Ueg fekpl\ei/YpU]pVei, eg\eVek meUeY t]�letekkel 

Yaly jiUiVW fig\elWek meg, kpVĘbb |dpma YRlW liWhaWy a fejeQ/Q\akRQ. IdĘVebb i]Viai 

elefiQWRkbaQ letUWak a YtUXVhR] k|WheWĘ, hel\i Q\ilkahiUW\a-elYilWR]iVRkaW a V]ij�UegbeQ pV a 

h�Yel\beQ V~l\RVabb W�QeWek kialakXliVa Qplk�l (SchafWeQaaU eW al., 2010).  

AfUikai elefiQWRkbaQ a kyUkpS ilWalibaQ jyiQdXlaW~aQ ]ajlik, fiaWal illaWRkbaQ, 

Uy]VaV]tQeV g|b|k kialakXliViYal a fej pV a W|U]V bĘUpbeQ, YalamiQW W�QeWmeQWeV, felQĘWW illaWRk 

bRQcRliVa VRUiQ k|U�ltUW l\mShRid VejWSURlifeUiciy eUedmpQ\ekpQW kialakXly kiV fehpU gycRkkal 

a W�dĘbeQ (BaVVRQ eW al., 1971). A bĘUbeQ e]ek a] elYilWR]iVRk SaSillRmaV]eUĦ Q|Yedpkek 

fRUmijibaQ jeleQWke]Qek, amel\ek kpVĘbb ki iV fekpl\eVedheWQek (JacRbVRQ eW al., 1986). 

L\mShRid Q|Yedpkek elĘfRUdXlhaWQak WRYibbi a h�Yel\WRUQicRQ iV (SWaQWRQ eW al., 2010).  

A] i]Viai elefiQWRkUa jellem]Ę heYeQ\ kyUfRUma eVeWpQ a beWeg illaWRk leYeUWek, 

pWYig\WalaQRk, a V]tYYeUpV�k V]aSRUa, Q\ilkahiUW\iik ViSadWak, Q\elY�k c\aQRWikXVVi Yilik (a 

heg\pQ ke]dĘdik pV YpgigWeUjed UajWa), V]ij�Ueg�kbeQ fekpl\ek alakXlQak ki, a fej�k, RUmiQ\Xk, 

Q\akXk pV a mellVĘ libaik |dpmiVak leV]Qek. S]aSRURdiVbiRlygiai ]aYaURk, WRYibbi XUaemia, 

WhURmbRc\WRSeQia pV l\mShRSeQia iV fellpSheW, e]eQ ktY�l megfig\elWek ViQWaVigRW, kylikiV 

W�QeWekeW pV haVmeQpVW iV (LRQg eW al., 2016). Li] V]iQWpQ ktVpUheWi, de Qem miQdeQ eVeWbeQ 
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(SUiSibRRQ eW al., 2017). A WhURmbRc\Wik pV mRQRc\Wik eUĘWeljeV cV|kkeQpVpW a kyUjel]pV 

V]emSRQWjibyl igeQ haV]QRV pV VSecifikXV WpQ\e]ĘQek WalilWik, pV UeQdV]eUeVeQ mpUik iV a 

feUWĘ]pV kRUai feldeUtWpVpUe (a jaYaVRlW heWi YpUYpWel eVeWpQ jyYal a kliQikai W�QeWek megjeleQpVe 

elĘWW felYeWi a g\aQ~W) Yag\ a kliQikailag beWeg illaWRk kyUlefRl\iViQak mRQiWRUR]iViUa (LRQg eW 

al., 2016). 

 

Kórbonctan 

A kyUbRQcWaQi kpSeW haVYt]kyU, ]VigeUi Yi]eQ\Ę, WeVWV]eUWe SRQWV]eUĦ pV Qag\Rbb 

kiWeUjedpVĦ YpU]pVek (k�l|Q|VeQ kifeje]eWWek a] eQdR- pV eSicaUdiXm alaWW, YalamiQW diff~]aQ a 

m\RcaUdiXmbaQ) megjeleQpVe, fRl\adpkfelhalmR]ydiV a V]tYbXURkbaQ, bpl�Uegbeli YpU]pV pV 

Q\ilkahiUW\afekpl\ek jellem]ik (fĘleg a V]ij�Ueg, gpge pV YaVWagbpl WeU�leWpQ), a 3-aV WtSXVQil 

e]eQ W~lmeQĘeQ V~l\RV YeVeYelĘ-YpU]pV iV megfig\elheWĘ. A belVĘ V]eUYek megQag\RbbRdQak, 

a Q\iURkcVRmyk megdX]]adQak (GaUQeU eW al., 2009).  

A kyUV]|YeWWaQi elYilWR]iVRk igeQ YilWR]aWRVak leheWQek: a] eUek k|U�l kiV YpU]pVek, 

Yi]eQ\Ę, eQdRWhelVejW-hyperthrophia vagy -elhaliV, a] eUek faliQak fibUiQRid elfajXliVa, 

WhURmbRViV pV l\mShR-hiVWiRc\WiV YaVcXliWiV fig\elheWĘ meg (RichmaQ eW al., 2000). NemcVak a 

kaSilliUiVRk, haQem a Qag\Rbb eUek eQdRWhelUpWege iV pUiQWeWW leheW, fĘleg a lpSbXURk, a YeVeYelĘ, 

a UeWiQa pV a V]iYiUYiQ\hiUW\a aUWpUiii eVeWpbeQ. SejWmag]iUYiQ\RkaW a kaSilliUiV-

eQdRWhelVejWekbeQ miQdeQhRl, de legiQkibb a mijbaQ, (a ViQXVRidRk falibaQ iV), a V]tYbeQ pV a 

Q\elYbeQ WalilhaWXQk, e]ekbeQ a V]eUYekbeQ a legQag\Rbb Xg\aQiV a YtUXVmeQQ\iVpg (SchmiWW 

et al., 2000; Seilern-Moy et al., 2016). A ]iUYiQ\Rk CRZdU\-A WtSXV~ak, amel\ek eg\eVek 

V]eUiQW kyUjel]Ę pUWpkĦek (RichmaQ eW al., 2000), a kyUkpS kRUibbi QeYe, a] EIBD (EleShaQW 

Inclusion Body Disease) is innen ered. A 3-aV WtSXVQil YiV]RQ\lag Qag\ VĦUĦVpgbeQ YaQQak 

]iUYiQ\Rk a YeVeYelĘ Qag\Rbb aUWpUiiibaQ (GaUQeU eW al., 2009). TeVWV]eUWe, W|bbek k|]|WW a 

Yi]i]Rm, a V]tYi]Rm, a WiScVaWRUQa, a bplfRdRU pV bĘU alaWWi k|WĘV]|YeW ]VtUV]|YeWe, YalamiQW a 

mij pV a mellpkYeVpk WeU�leWpQ WalilhaWXQk kiVebb QeXWURShil gUaQXlRc\Wa aggUegiWXmRkaW a 

YpU]pVekkel pV a megQ|YekedeWW iWeUeV]WĘkpSeVVpggel |VV]ef�ggpVbeQ (OVVeQW eW al., 1990). A 

Q\iURkcVRmykbaQ eQ\he eU\WhURc\WRShagia pV hemRVideURViV liWhaWy a YelĘ ViQXVaibaQ, a 

mijViQXVRidRkbaQ KXSSfeU-VejW h\SeUWURShia, a] illRmiQ\ibaQ mijVejWkiURVRdiV pV -elhaliV, 

YalamiQW eQ\he QeXWURShil gUaQXlRc\WiV beV]ĦUĘdpV. G\akUaQ megfig\elheWĘk a] ~g\QeYe]eWW 

kpk WeVWecVkpk ("blXe bRdieV") a mij ViQXVRidRkbaQ, UiWkibbaQ a YeVe SeUiWXbXlaUiV 

kaSilliUiVaibaQ. E]ek Qag\jibyl g|mb alak~, 15±20 �m iWmpUĘjĦ baVRShil kpSleWek, 

WXlajdRQkpSSeQ degeQeUaWtY g\XlladiVRV VejWek (GaUQeU eW al., 2009). LetUWak eQ\he 

rhabdomyolysist a Yi]i]mRkbaQ, a YpgWagRkbaQ pV a Q\elYbeQ. A] empV]WĘUeQdV]eUbeQ eQ\he-
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mpUVpkelW YpU]pVW pV himVejWelhaliVW, -leYiliVW, YillXV aWhURShiiW pV l\mShR-hiVWiRc\WiV-

SlaVmaVejWeV iQfilWUiciyW tUWak le, fĘleg a g\RmRUbaQ pV a Ypgbpl cU\SWiiQak himVejWjeibeQ. A 

lpSbeQ pV a Q\iURkcVRmykbaQ mpUVpkelW l\mShRid deSlpciyW WaSaV]WalWak (KRchagXl eW al., 

2018).  

A Q\elY alaWWi Q\ilmiUig\ekbeQ VejW- pV VejWmagdX]]aQaW, YalamiQW mpUVpkelW l\mShR-

hiVWiRc\WiV iQfilWUiciy melleWW a kRUibbaQ emltWeWW gB-bXURkfehpUje elleQ WeUmeltetett 

elleQaQ\agRk kimXWaWiViUa iUiQ\Xly IF-Yi]VgilaWbaQ a]W WalilWik, hRg\ SR]iWtY feVWĘdpV 

legiQkibb a V]eUy]XV pV mXciQy]XV miUig\YpgkamUik aciQXVVejWjeibeQ YRlW, WRYibbi a kiYe]eWĘ 

jiUaWRk k|bhimVejWjeibeQ, heQgeUhim-VejWjeibeQ pV a lXmeQbeQ lpYĘ elhalW himVejWekbeQ 

(Kochagul et al., 2018). 

 

Kórjelzés, elk�lönítĘ kórjelzés, kezelés, megelĘzés 

A diagQy]iV, amel\Qek idĘbeQ W|UWpQĘ felilltWiVa kXlcVkpUdpV a] illaW W~lplpVpQek 

V]emSRQWjibyl, legeg\V]eUĦbbeQ pV legg\RUVabbaQ kYaQWiWaWtY, YalyV idejĦ PCR-vi]VgilaWWal 

Ypge]heWĘ el a] plĘ illaWRk Q\ilkahiUW\a-elYilWR]iVaibyl pV YpUpbĘl (Pursell et al., 2016). 

SRkV]RU a]RQbaQ e]W Qem pUdemeV megYiUQi, haQem a g\aQ~V W�QeWek jeleQWke]pVekRU eg\bĘl 

el kell ke]deQi a ke]elpVW. TRYibbi gRQdRW jeleQW, hRg\ QiQcV XQiYeU]iliV PCR-mydV]eU a] 

|VV]eV EEHV-YilWR]aW kimXWaWiViUa. (Ha a YtUXVkimXWaWiV a YiUiliV DNS-W cplR]]a a YpUbeQ, 

akkor eg\pUWelmĦ SR]iWtY eUedmpQ\W a W�QeWek megjeleQpVe XWiQ ad cVak, hiV]eQ liWeQV fRUmibaQ 

nincs viraemia [Latimer et al., 2011]). Ugyanakkor TaqMan-UeQdV]eUĦ YalyV idejĦ PCR-

WechQikiW haV]QilYa a] EEHV1-eW W�QeWmeQWeV i]Viai elefiQWRk RUmiQ\-, k|WĘhiUW\a-, h�Yel\- 

pV V]ijSadliVYiladpkibyl iV kimXWaWWik miU, WehiW |QmagibaQ a YtUXV jeleQlpWe mpg Qem jeleQWi 

V~l\RV kyUkpS kialakXliViW (HaUdmaQ eW al., 2012), e]pUW kell SiUhX]amRVaQ a YpUkpSeW iV 

Yi]VgilQi. DiagQRV]Wikai cpl~ ELISA-WeV]W mpg QiQcVeQ a g\akRUlaWbaQ, de YaQ leheWĘVpg a 

V]eURSR]iWtY illaWRk kiV]ĦUpVpUe eg\ Rl\aQ WtSXViYal, ami a gB-ellenes ellenanyagokat mutatja 

ki, noha ez sem kpSeV a] eg\eV WtSXVRk elk�l|QtWpVpUe (YaQ deQ DRel eW al., 2015). TRYibbi 

gondot jelent, hogy a PCR-SR]iWtY illaWRk kb. 80%-a mXWaW cVak V]eURlygiai iWhaQgRlydiVW 

(KRchakXl eW al., 2018). A WhURmbRc\WaV]im UeQdV]eUeV mpUpVe V]iQWpQ Qag\ VegtWVpgeW Q\~jWhat 

a kliQikai megjeleQpV elĘUejel]pVpUe Yag\ Q\RmRQ k|YeWpVpUe (LRQg eW al., 2016).  

NRha eUedeWileg a heWeQWe Yaly YpUYpWelW WĦ]Wpk ki cplXl, a FĘYiURVi ÈllaW pV N|YpQ\keUW 

SURWRkRllja alaSjiQ 2 heWeQWe YeWWek YpUW, miYel a]W a] illaWRk eg\�WWmĦk|dĘ kpSeVVpge Qag\baQ 

befRl\iVRlja. A YpUYi]VgilaW legiQkibb a WhURmbRc\WaV]im, a hemaWRkUiW pUWpk pV a 

mRQRc\WaV]im elleQĘU]pVpUe iUiQ\Xl.  
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Elk�l|QtWĘ kyUjel]pV V]emSRQWjibyl a] E-vitamin-hiiQ\, Citrobacter freundi feUWĘ]pV, 

ClRVWUidiXm eQWeURWR[aemia, lpSfeQe, YtUXVRV eQceShalRm\RcaUdiWiV pV a ValmRQellRViV j|Q 

szyba (OUWega eW al., 2015; CUackQell 2016). 

Az esetek mintegy 1/3-ibaQ a g\RUVaQ megke]deWW, iQWeQ]tY pV W|bb heWeV (legalibb 4 

heWeV) aQWiYiUiliV ke]elpV, legiQkibb per os Yag\ YpgbpleQ keUeV]W�l alkalma]Rtt famciclovirrel 

Yag\ gaQciclRYiUUel g\yg\XliVW eUedmpQ\e]heW (SchmiWW eW al., 2000). A haWyaQ\ag a 

famciclRYiU eVeWpbeQ eg\ SUR-dUXg, a haWpkRQ\ fRUma QeYe SeQciclRYiU. A SURblpma e]]el 

nemcsak az, hogy dUiga, haQem cVak a] eVeWek eg\ UpV]pbeQ haWiVRV pV a] legiQkibb a kRUai 

feliVmeUpVhe] pV a] a]RQQal megiQdtWRWW ke]elpVhe] k|W|WW. TRYibbi eg\eVek megkpUdĘjele]ik 

a YpgbpleQ keUeV]W�l alkalma]RWW famciclRYiU haWpkRQ\VigiW, hel\eWWe aQWiYiUiliV kpV]tWmpQ\ iv. 

adagRliViW, YalamiQW Sla]maSyWliVW pV aQWibiRWikXm alkalma]iViW jaYaVRljik (DaVWjeUdi eW al., 

2016). PaUeQWeUaliV aciclRYiU alkalma]iViYal iV pUWek miU el g\yg\XliVW (SUiSibRRQ eW al., 2017). 

A YtUXVelleQeV ke]elpV melleWW VRkkWalaQtWaQi iV kell a] illaWRkaW. A hRXVWRQi illaWkeUW SURWRkRllja 

alaSjiQ a leghaV]QRVabb a Sla]maSyWliV, V]�kVpg eVeWpQ YpUiW|mleV]WpV, WRYibbi R[igpQWeUiSia, 

aQWibiRWikXm pV fijdalRmcVillaStWy alkalma]iVa iV jaYaVRlW. A ke]elpVek k|]beQ pV XWiQa iV 

rendszeresen monitorozni kell a] illaWRkaW (www.asesg.org).  

A megelĘ]pV V]emSRQWjibyl miQdeQkpSS W|UekedQi kell a] illaWRkaW pUĘ VWUeVV]haWiVRk 

cV|kkeQWpVpUe (SWaQWRQ eW al., 2014). A YtUXVVal kaScVRlaWRV WRYibbi, mpl\Ue WeUjedĘ Yi]VgilaWRk 

pV kXWaWiVRk V]�kVpgeVek QemcVak a fRgVigbaQ WaUWRWW elefiQWRk, haQem a YadRQ plĘ W|UpkeQ\ 

SRSXliciyk Ypdelme miaWW iV. VakciQa eg\elĘUe QiQcV, de a jeleQleg iV fRl\y iQWeQ]tY kXWaWiVRk 

alaSjiQ tgpUeW YaQ Ui, hRg\ 2 pYeQ bel�l elpUheWĘYp YilhaW. A geQeWikailag igeQ YilWR]pkRQ\ 

Proboscivirus Qem]eWVpg, ill. a YtUXVi]RliliV VikeUWeleQVpge WRYibb Qehe]tWi a] il\eQ iUiQ\~ 

elĘUelpSpVekeW (ZRQg eW al., 2014), QRha jeleQWĘV igpQ\ leQQe Ui a] i]Viai elefiQWRk YtUXV iUiQWi 

pU]pkeQ\Vpge fRl\WiQ (Fickel eW al., 2003).  
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CplkiWĦ]pVek 

 

A] alaSYeWĘ cplkiWĦ]pV�Qk a] EEHV V]|YeWmiQWikbaQ Yaly kimXWaWiVa YRlW eg\ ~jfajWa, RNS 

alaS~ in situ hibUidi]iciyV eljiUiVVal. A Yi]VgilaWi miQWik a BXdaSeVWi ÈllaWkeUWbeQ 2018 

QRYembeUpbeQ elSXV]WXlW 5,5 pYeV i]ViaielefiQW-bRUj~byl V]iUma]Wak. A] FFPE-V]eUYmiQWikRQ 

e]]el SiUhX]amRVaQ Ypg]eWW YalyV idejĦ PCR-Yi]VgilaWWal a YtUXVgeQRm kySiaV]imiQak 

mennyiVpge pV a YtUXVUeSlikiciy VRUiQ kpS]ĘdĘ, ilWalXQk kimXWaWRWW RNS meQQ\iVpge k|]|WWi 

|VV]ef�ggpVW iV felmpUW�k, amiYel a mydV]eU pU]pkeQ\VpgpW iV pUWpkelW�k. A kimXWaWRWW YtUXV 

UpV]legeV QXkleRWidVRUUeQdjpQek meghaWiUR]iViW iV elYpge]W�k, hRg\ |VV]eYeVV�k ezen hazai 

W|U]V geQeWikai haVRQlyVigiW a gpQbaQkbaQ fellelheWĘ miV YtUXVW|U]Vekkel, WRYibbi a] eYRl~ciyV 

kaScVRlaWaiQak V]emlplWeWpVpUe W|U]VfiW UekRQVWUXilWXQk. 
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An\ag pV MydV]er 

 

Esetismertetés 

A FĘYiURVi ÈllaW- pV N|YpQ\keUWbeQ 2013-baQ V]�leWeWW, 5,5 pYeV i]ViaielefiQW-bRUj~ 

2018. november 22-pQ 16 yUa k|U�l bi]RQ\WalaQ W�QeWekeW mXWaWRWW, Qehe]ebbeQ mR]gRWW, majd 

23-iQ Ueggel fpl 8 k|UQ\pkpQ miU eg\pUWelmĦ leYeUWVpg, kedYeWleQVpg W�QeWeiW mXWaWWa, kpVĘbb 

Sedig haVi |dpma iV megjeleQW Qila. A kliQikai SURWRkRll alaSjiQ e]W megelĘ]ĘeQ a] illaWWyl 2 

heWeQWe YeWWek YpUW, fĘleg a mRQRc\Wik pV a WhURmbRc\Wik V]imiQak elleQĘU]pVe YpgeWW, amel\ek 

a 23-ai YpUYpWel idejpQ miU igeQ jeleQWĘVeQ cV|kkeQW pUWpkekeW mXWaWWak. A WeljeV kedYeWleQVpg 

pV a YpUpUWpkek YilWR]iVa alaSjiQ felmeU�lW a] EEHV ilWal RkR]RWW kyUkpS alaSRV g\aQ~ja, e]pUW 

a]RQQal megke]dWpk a V]ediliVW (deWRmidiQ pV bXWRUShaQRl) k|YeWĘ iQWeQ]tY YtUXVelleQeV 

ke]elpVW (35 l UekWiliV fRl\adpk, 5 mg/WWkg UekWiliV gaQciclRYiU, 150 ml iY. Sla]maWUaQV]f~]iy 

felQĘWW bikiWyl, maUbRflR[aciQ pV 100 mg de[ameWhaVRQ im.). EUUe 14 yUa k|UQ\pkpQ keU�lW VRU, 

ekkRUa keU�lW beV]eU]pVUe a] |VV]eV g\yg\V]eU, ami W|bb milliy fRUiQWQ\i WpWelW jeleQW. EQQek 

elleQpUe Vem WXdWik megmeQWeQi a] illaW pleWpW, QRYembeU 24-pQ dplelĘWW 11 yUa fele, 2 QaSSal 

a] elVĘ W�QeWek jeleQWke]pVe XWiQ elSXV]WXlW. E]W k|YeWĘeQ a WeWemeW a] ÈllaWRUYRVWXdRmiQ\i 

Eg\eWem PaWRlygiai TaQV]pkpQek hllĘi DiagQRV]Wikai LabRUaWyUiXmiba k�ldWpk bRQcRliVUa. 

 

Patológiai vizsgálat  

A] illaW WeWeme a] ÈllaWRUYRVWXdRmiQ\i Eg\eWem PaWRlygiai TaQV]pkpQek hllĘi 

DiagQRV]Wikai LabRUaWyUiXmiba 2018. QRYembeU 24-pQ UpV]leWeV SaWRlygiai Yi]VgilaWUa keU�lW. 

A bRQcRliV VRUiQ YeWW V]eUYmiQWik fi[iliVa V]RbahĘmpUVpkleWeQ, 10%-os semleges 

pufferelt formaldehid-oldatban zajlott 24±48 yUiQ iW. E]W k|YeWĘeQ a miQWikaW Yt]WeleQtWĘ 

aXWRmaWiYal, eWaQRl pV [ilRl VegtWVpgpYel dehidUaWilWXk, majd SaUaffiQba ig\a]WXk. A 

SaUaffiQblRkkRkbyl �YegWiUg\leme]Ue 3±4 �m-es metszetekeW kpV]tWeWW�Qk, amel\ekeW UXWiQ 

eljiUiVVal hemaWR[iliQQel pV eR]iQQal feVWeWW�Qk meg.  

 

RNAscope ISH 

A Yi]VgilaWRkaW eg\ ~jfajWa, RNS alaS~ in situ hibUidi]iciyV mydV]eUUel, RNAVcRSe-al 

Ypge]W�k. A] eljiUiV, a SUybik hibUidi]iciyjiW k|YeWĘeQ W|bb lpSpVbeQ feleUĘVtWi a cplVSecifikXV 

jelekeW ~g\, hRg\ a] ~g\QeYe]eWW hiWWpU]ajW, hiWWpUfeVWpVW Qem (WaQg eW al., 2012).  

Ami iga]iQ ~jfajWa pV haWpkRQ\ mydV]eUUp WeV]i a] RNAVcRSe-ot az a dupla Z SUybik 

alkalma]iVa. E] kpW f�ggeWleQ SUyba, amel\ekeW ~g\ WeUYe]Qek, hRg\ eg\miV mellp WaSadjaQak 

a cplmRlekXliQ. MiQdeQ cpl]RWW RNS-V]akaV]Ua 20 db Z SUyba SiU leWW WeUYe]Ye, amel\ek hiURm 
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UpV]bĘl pS�lQek fel. A] alVy, hibUidi]iciyV Upgiy 18±25 bi]iVbyl ill pV kRmSlemeQWeU a cpl RNS-

el. A WiYWaUWy/|VV]ek|WĘ UpV] a] alVy pV a felVĘ UpgiyW k|Wi |VV]e (a Z feUde V]iUa). A felVĘ 

szekvencia 14 bi]iVbyl ill, a 2 eg\miV melleWWi SUyba eg\�WW eg\ 28 bi]iV hRVV]~Vig~ k|WĘhel\eW 

bi]WRVtW a] L alak~ elĘeUĘVtWĘ UeageQVQek (a] L alVy U|Yid V]iUa). E]W k|YeWĘeQ eUĘVtWĘ 

mRlekXlik kaScVRlydQak a] elĘeUĘVtWĘk Qag\V]im~ k|WĘhel\phe] a] L alak~ SUyba hRVV]~ 

sziUiQ. Vpg�l a jel|lW SUybik, amel\ek kURmRgpQ Yeg\�leWeW akWiYily eQ]imeW WaUWalma]Qak 

bek|WĘdQek a] eUĘVtWĘk V]imRV k|WĘhel\pUe (1. ibUa).  

 

 
1. ábra. A Z alak~ próbák RNS-hez kötĘdnek (1), majd az általuk képzett kötĘhelyre kapcsolódik az L alak~ 

elĘerĘsítĘ (2), amelyhez számos további erĘsítĘmolekula csatlakozik (3). Vég�l ezen erĘsítĘkhöz kötĘdnek az 

enzimtartalm~, jelölt próbák (4). Forrás: www.acdbio.com 

 

A SUyba Qag\RQ pU]pkeQ\, eg\eWleQ RNS mRlekXla kimXWaWiVihR] miU hiURm dXSla Z 

SUyba bek|WĘdpVe elegeQdĘ. EmelleWW a SUyba kifeje]eWWeQ VSecifikXV iV, hiV]eQ eg\ V]imSla Z 

SUyba Qem VSecifikXV UpgiyhR] WaSadiVa Qem bi]WRVtW k|WĘhel\eW a] elĘeUĘVtWĘQek pV megelĘ]i 

a nem specifikus jelek feleUĘVtWpVpW, ami cVak kpW Z SUyba eg\miV mellp Yaly hibUidi]ilydiVa 

UpYpQ YalyVXl meg. A mydV]eU WRYibbi elĘQ\e, hRg\ degUadilydRWW, UpV]legeVeQ bRmlRWW 

miQWikRQ iV mĦk|dĘkpSeV, miYelhRg\ a dXSla Z SUybiV kialaktWiVQak UelaWtYe U|Yid a cplUpgiyja, 

|sszesen mintegy 40±50 bi]iV, e] Sedig leheWĘVpgeW bi]WRVtW a hibUidi]iciyUa il\eQ k|U�lmpQ\ek 

k|]|WW iV (WaQg eW al., 2012). 

A SUybik elYpg]pVphe] pV a Ueakciyk YalidiliVihR] eleQgedheWeWleQek a megfelelĘ 

kontrollmiQWik pV SUybik, hRg\ Yalidiljik a UeakciyW pV a miQWa RNS-miQĘVpgeW. A UeQdV]eU 

SR]iWtY kRQWURllQak eg\ eg\V]eUĦ hi]WaUWiVi gpQW, QegaWtY kRQWURllQak Qem VSecifikXV bakWeUiiliV 

gpQW haV]Qil. È]Viai elefiQW eVeWpbeQ a] emlĘV|k|Q eddig haV]QilW (eVeW�QkbeQ VeUWpV, macVka), 

ilWaliQRV PPIB- (peptidyl-prolyl cis-trans isomerase B) SUyba Qem mĦk|d|WW, e]pUW ~jUa kelleWW 

WeUYe]Qi a] i]Viai elefiQW (Elephas maximus) gpQbaQki geQRmV]ekYeQciii alaSjiQ. A] ~j SUyba 
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a] i]Viai elefiQW 07-B beta actin-like mRNS-pQek UpV]legeV V]ekYeQciijiW cplR]Wa, miYel a] 

emltWeWW PPIB-gpQ V]ekYeQciijiW mpg Qem SXblikilWik ebbeQ a fajbaQ.  

A QegaWtY kRQWURllSUyba alaSYeWĘ feladaWa ki]iUQi a] eVeWlegeV aVSecifikXV feVWĘdpVW. A] 

ACDbiR ilWal kifejleV]WeWW XQiYeU]iliV QegaWtY SUybik cplgpQje a Bacillus subtilis SMY 

W|U]VpQek DaSB gpQje.  

SajiW Yi]VgilaWXQkbaQ a] EEHV geQRmjiQak eg\ kRQ]eUYaWtY V]akaV]iUa, a gB 

burokfehpUje gpQjpUe WeUYe]W�k a SUybikaW, e]W cplR]WXk a hibUidi]iciyYal. A 

UefeUeQciaV]ekYeQciiW eg\ pV]ak-amerikai EEHV1A-W|U]V gpQbaQki V]ekYeQciija adWa, ami a] 

ilWalXQk Yi]VgilW ha]ai YtUXVW|U]]Vel a SRlimeUi] gpQV]akaV]RQ 100%-os nukleotidszekvencia-

egye]pVW mXWaWRWW. 

A heUSeV]YtUXVRk dXSla V]il~ DNS YtUXVRk de a V]aSRURdiVXk VRUiQ kpS]ĘdĘ RNS-t 

kpSeVek Yag\XQk kimXWaWQi a] ilWalXQk alkalma]RWW hibUidi]iciyV mydV]eUUel. A sejtek 

magjibaQ, a kRUai WUaQV]kUiSciy alkalmiYal a YiUiliV geQRmUyl a cellXliUiV eQ]imek WeUmelik a 

htUYiYĘ RNS-ekeW, WRYibbi a kpVĘi WUaQV]kUiSciy VRUiQ a] XWyd DNS-ekUĘl WeUmelĘdik mpg Qag\ 

meQQ\iVpgbeQ il\eQ jellegĦ QXkleiQVaY. 

A WechQikai kiYiWele]pV V]emSRQWjibyl a mydV]eUW a k|YeWke]Ę fĘbb UpV]ekUe leheW 

tagolni: 

PeUmeabili]iliV: a V]|YeWUpV]leWek pV a]RkbaQ a VejWek WiUg\leme]Ue fi[iliVa pV 

elĘke]elpVe a] RNAVcRSe elĘke]elĘ KiWWel, hRg\ iWeUeV]WĘYp Weg\e a VejWekeW pV felfedje a cpl-

RNS-t.  

HibUidi]icy: 20 cplVSecifikXV, Z alak~ dXSla SUyba k|WĘdik a cpl]RWW RNS-

mRlekXlikhR]. 

JeleUĘVtWpV: Az egymiV mellp k|WĘd|WW Z alak~ SUybik UpYpQ a UeQdV]eU WRYibbi 

UeageQVei feleUĘVtWik a hibUidi]iciyV jelekeW a] eUĘVtWĘmRlekXlik pV a jel|lW SUybik eg\miVhR] 

Yaly hibUidi]iciyjiYal. 

Vi]Xali]iliV: miQdeQ jelSRQW eg\ cpl]RWW RNS-mRlekXliW jel|l, ami fpQ\mikURV]kyppal, 

ill. eVeW�QkbeQ V]|YeWV]keQQeUel W|UWpQĘ digiWali]iliVW k|YeWĘeQ mRQiWRURQ Yi]VgilhaWy (WaQg 

et al., 2012). 

A FFPE-meWV]eWekeW SXSeUfURVW+ (TheUmR ScieQWific) WiUg\leme]ekUe YiWW�k fel. A 

meWV]eWekeW WeUmRV]WiWbaQ (H\bEZ� OYeQ) eg\ yUiig, 60 �C-on inkXbilWXk, majd elV]tYyf�lke 

alaWW 2 î 5 SeUcig [ilRlbaQ, 2 î 2 SeUcig 96%-RV eWaQRlbaQ mRVWXk, e]XWiQ 5 SeUcig V]iUadQi 

hag\WXk. A hibUidi]iciyV WeUmRV]WiWRW 40 �C-Ua elĘmelegtWYe, a hibUidi]iciyV kamUijiba a 

haV]QilaW elĘWW fpl yUiYal Yt]]el iWiWaWRWW SiUiVtWy laSRW WeWW�Qk pV e]W a miU felmelegtWeWW 

WeUmRV]WiWba (H\bEZ� OYeQ) hel\e]W�k. PiUhX]amRVaQ elĘkpV]tWeWW�Qk 700 ml TaUgeW 
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ReWUieYal RldaWRW eg\ fĘ]ĘSRhiUbaQ, majd fyliiYal lefedYe fRUUalWXk. A deSaUaffiQilW 

meWV]eWekUe e]W k|YeWĘeQ 5±8 csepp RNAscope hidURgpQ-peroxid-RldaWRW cVeSSeQWeWW�Qk. 10 

SeUcQ\i V]RbahĘmpUVpkleWeQ Yaly iQkXbiciyW k|YeWĘeQ a meWV]eWekeW kpWV]eU, deV]WillilW Yt]]el 

mRVWXk, majd TaUgeW ReWUieYal RldaWbaQ fRUUalWXk 15 SeUcig. E]XWiQ kpWV]eU deV]WillilW Yt]]el, 

majd 96%-os etanolban mRVWXk. A] eWaQRlbyl elWiYRltWYa, leYegĘQ, V]RbahĘmpUVpkleWeQ 

V]iUadQi hag\WXk. E]W k|YeWĘeQ Immedge� hidURfyb baUUieU WRllal hR]]iYeWĘlegeVeQ 3 

alkalRmmal k|UbeUaj]RlWXk a miQWikaW, majd legalibb 2 SeUcig V]RbahĘmpUVpkleWeQ V]iUtWRWWXk. 

E]XWiQ 5 cVeSS RNAVcRSe� PURWei] PlXV RldaWRW cVeSSeQWeWW�Qk a WiUg\leme]ekUe ~g\, hRg\ a 

miQWikaW WeljeVeQ fedje. E]W k|YeWĘeQ a 40 �C-Ua elĘmelegtWeWW hibUidi]iciyV WeUmRV]WiWbaQ 

iQkXbilWXk a miQWikaW fpl yUiig, Ypg�l deV]WillilW Yt]]el kpWV]eU mRVWXk ĘkeW. ElVĘ lpSpVbeQ a 

meWV]eWekUĘl leiWaWWXk a feleVlegeV fRl\adpkRW, majd Sedig miQdeQ miQWiUa cVeSSeQWeWW�Qk kb. 

4 cVeSS hibUidi]iciyV SUybiW ~g\, hRg\ a] egpV] meWV]eWeW elleSje. E]W k|YeWĘeQ a miQWikaW 2 

yUiQ keUeV]W�l iQkXbilWXk a kRUibbiakbaQ 40 �C-Ua elĘmelegtWeWW hibUidi]iciyV WeUmRV]WiWbaQ. 

A] iQkXbiciyV idĘ leWelWe XWiQ a meWV]eWekeW a] elĘ]Ęleg elkpV]tWeWW mRVySXffeU-oldatban 

kpWV]eU, 2 SeUceQ keUeV]W�l mRVWXk V]RbahĘmpUVpkleWeQ. E]W a 6 db amSlifikily UeageQV 

alkalma]iVa k|YeWWe. Ke]deWQek a] 1-eVW cVeSSeQWeWW�k a meWV]eWekUe, mel\Qpl 40�C-os 30 

SeUceV iQkXbiciy YRlW V]�kVpgeV. E]XWiQ mRVy SXffeUbeQ kpWV]eU mRVWXk, V]RbahĘmpUVpkleWeQ, 

eg\eQkpQW 2 SeUcig. Ug\aQe]W megiVmpWelW�k a W|bbi amSlifikily UeageQVVel. A] iQkXbiciyV 

idĘk a 40�C-RV WeUmRV]WiWbaQ 15 SeUc, 30 SeUc pV 15 SeUc YRlW. A] 5-|V pV a 6-RV UeageQVQpl 

V]RbahĘmpUVpkleWeQ iQkXbilWXQk 30, majd 15 SeUcig. E]XWiQ FaVW RED-B pV -A oldatok 1/60 

aUiQ\~ keYeUpkpYel ke]elW�k a meWV]eWekeW. EbbĘl hR]]iYeWĘlegeVeQ 120 �l-W SiSeWWi]WXQk 

miQdeQ WiUg\leme]Ue, e]W Sedig 10 SeUceV, V]RbahĘmpUVpkleWeQ Yaly iQkXbiciy k|YeWWe a 

hibUidi]iciyV kamUibaQ. DeV]WillilW Yt]]el mRVWXk, majd 2 SeUcUe 50%-os hematoxilin I oldatba 

hel\e]W�k ĘkeW. DeV]WillilW Yt]]el kpWV]eU mRVWXk a miQWikaW, majd 10 miVRdSeUcig kpktWeWW�k 

0,02%-RV ammyQia RldaWbaQ, iVmpW deV]WillilW Yt]]el mRVWXk, Ypg�l Sedig 60�C -RQ V]iUtWRWWXk 

k|U�lbel�l 20 SeUcig. TeljeV V]iUadiV XWiQ a meWV]eWekeW [ilRlba hel\e]W�k, majd EcRMRXQW-

UeageQVW cVeSSeQWeWW�Qk UijXk, pV fedĘleme]]el lefedW�k. A fpQ\mikURV]kySRV Yi]VgilaW elĘWW a 

WiUg\leme]ekeW 5 SeUcig, leYegĘQ V]iUtWRWWXk. 

MiQd a UXWiQ, hemaWR[iliQQal pV eR]iQQel feVWeWW, miQd a hibUidi]ilW meWV]eWekeW 

PaQQRUamic Midi 2 V]|YeWV]keQQeUUel (3D HiVWech, BXdaSeVW, Mag\aURUV]ig) digiWali]ilWXk pV 

aUchiYilWXk, majd a CaVeWieYeU (3D Histech) SURgUammal WeWW�k liWhaWyYi pV felYpWelekeW 

kpV]tWeWW�Qk UylXk. 

A meQQ\iVpgi PCR-Ueakciykkal Yaly |VV]ehaVRQltWhaWyVig cpljibyl a] RNAVcRSe 

eUedmpQ\ek kipUWpkelpVpW k|YeWĘeQ V]emikYaQWiWaWtY, UelaWtY meQQ\iVpgi kipUWpkelpVW 
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Ypge]W�Qk, amiW eUĘWeljeV (+++), mpUVpkelW (++) pV kiVmpUWpkĦ (+) feVWĘdpVkpQW haWiUR]WXQk 

meg a] eg\eV V]eUmiQWik eVeWpbeQ. 

 

PCR-vizsgálatok és szekvenciameghatározás 

A] illaW bRQcRliVa VRUiQ YeWW V]eUYmiQWikbyl bRUVyQ\i mpUeWĦ daUabRkaW 4 mm-eV acpl 

cVaSig\gRl\yYal hRmRgeQi]ilWXk 1,5 ml VWeUil PBS (7,4 SH-j~ fRV]fiW SXffeUilW VyRldaW, 10mM 

NiWUiXm-fRV]fiW, 150mM NiWUiXm-klorid]) pufferben, egy MagNALyser (Roche, Roche 

DiagQRVWicV GmbH, MaQQheim, NpmeWRUV]ig) fplaXWRmaWa hRmRgeQi]ily kpV]�lpkbeQ 3500±

aV fUekYeQciiQ 30 miVRdSercig. Egy perces, 10000 rpm fordulatRQ W|UWpQĘ, hĦW|WW ceQWUifXgiliVW 

k|YeWĘeQ 200 �l fel�l~V]yW haV]QilWXQk a DNS-kiYRQiVUa, amiW KiQgFiVheU (KF) Fle[ URbRWRQ 

a Nucleomag Vet kit (Macherey-Nagel, D�UeQ, NpmeWRUV]ig) VegtWVpgpYel Ypge]W�k, a g\iUWy 

XWaVtWiVai V]eUiQW. A WiV]WtWRWW DNS-t 100 �l-beQ RldRWWXk fel pV ±20 �C-RQ WiURlWXk a WRYibbi 

Yi]VgilaWRkhR]. E]ekbĘl DNS-WemSliWkpQW a PCR-Ueakciykba 5 �l-W SiSeWWi]WXQk.  

A diagnosztikai PCR-Ueakciy VRUiQ a] EEHV SRlimeUi] gpQjpUe WeUYe]eWW kpWk|U|V 

(nested) PCR-UeakciyW alkalma]WXQk (EhleUV eW al., 2001). A] elVĘ Ueakciy 428, a miVRdik Sedig 

316 bi]iVSiU hRVV]~Vig~ WeUmpkeW adRWW. A deQaWXUiciy 15 SeUcig 95 �C-on zajlott, majd 40 

ciklXV XWiQ (miQdeQ eg\eV ciklXVbaQ 1 SeUceV deQaWXUiciyYal 94 �C-on, 1 perces primeUWaSadiVi 

lpSpVVel 63 �C-RQ pV 1 SeUceV V]ilpStWpVVel 72 �C-RQ), eg\ YpgVĘ liQcpStWpVi lpSpV k|YeWke]eWW 

72 �C-RQ 5 SeUcig. A miVRdik k|UbeQ a] elVĘ Ueakciy WeUmpkpW WemSliWkpQW alkalma]Ya a]RQRV 

k|U�lmpQ\ekeW haV]QilWXQk, kiYpYe, hRg\ a SUimeUWaSadiV hĘmpUVpkleWe 65�C YRlW. A WeUmpkeW 

agaUy]gpl-elekWURfRUp]iVVel WeWW�k liWhaWyYi. 

A QXkleRWiV]ekYeQcia meghaWiUR]iViW iV a] tg\ kaSRWW WeUmpkekeQ Ypge]W�k el, 

amel\ekeW a] agaUy] gplbĘl NXcleRSSiQ� Gel aQd PCR CleaQ-up (MACHEREY-NAGEL 

GmbH &amS; CR. KG, D�UeQ, NpmeWRUV]ig) VegtWVpgpYel WiV]WtWRWWXk ki. A V]ekYeQiliVi 

UeakciykbaQ Xg\aQa]RkaW a SUimeUekeW haV]QilWXk, miQW a PCR UeakciykbaQ. A V]ekYeQiliVi 

UeakciykaW pV a V]ekYeQciafXWWaWiVW BigD\e� TeUmiQaWRU Y3.1 C\cle SeTXeQciQg KiW (Life 

TechQRlRgieV) VegtWVpgpYel a BiRmi KfW.l (G|d|llĘ, Mag\aURUV]ig) Ypge]We ABI PUiVm 3400 

DNA SeTXeQceU (ASSlied BiRV\VWemV, FRVWeU CiW\, USA) kpV]�lpkeQ a g\iUWy XWaVtWiVa alaSjiQ. 

A kpW iUiQ\byl leRlYaVRWW V]ekYeQciikaW a GeQeiRXV PUime� 2019.2.3 (BiRmaWWeUV LWd., 

Auckland, NeZ ZealaQd) SURgUammal illeV]WeWW�k |VV]e. A] illeV]WpVeV pV a 

W|U]VfaUekRQVWUXkciyV Yi]VgilaWRkaW MEGA X SURgUam (KXmaU eW al., 2018) VegtWVpgpYel a 

gpQbaQkbyl leW|lW|WW WRYibbi 52 EEHV SRlimeUi] gpQV]akaV] felhaV]QiliViYal Ypge]W�k, 

amelyek az EEHV teljeV filRgeQeWikai VSekWUXmiW lefedWpk. A W|U]Vfa SRQWRVVigiW pV 
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megbt]haWyVigiW 1000 iVmpWlpVeV bRRWVWUaS-Yi]VgilaWWal pUWpkelW�k, amel\eW V]i]alpkRV 

pUWpkekkpQW W�QWeWW�Qk fel a fĘbb eliga]iVRkQil. 

 

FFPE PCR-vizsgálatok 

A Yi]VgilaWRkhR] a SaUaffiQRV blRkkRkbyl eg\eQkpQW 4 db 10 �m vastagsig~ 

meWV]eWekeW kpV]tWeWW�Qk, majd a]RkaW ESSeQdRUf-cVĘbeQ 1 ml [ilRlba WeWW�k, 10 miVRdSeUcig 

YRUWe[elW�k, majd 2 SeUcig 13000 USm-eQ ceQWUifXgilWXk. A fel�l~V]yW elWiYRltWRWWXk, majd a 

cVaSadpkRW 1 ml 96%-RV eWaQRllal YRUWe[elW�k 10 miVRdSeUcig, majd 2 Sercig iVmpW 

ceQWUifXgilWXk. A] eWaQRl a miQWibaQ maUadW [ilRl elWiYRltWiVa miaWW YRlW V]�kVpgeV. A fel�l~V]y 

SiSeWWiYal Yaly yYaWRV elWiYRltWiVa XWiQ (a cVaSadpk felkaYaUiVa Qplk�l) fiQRmaQ elWiYRltWRWWXk 

a maUadpk eWaQRlW eg\ YpkRQ\ SiSeWWiYal. N\iWRWW fedĘYel iQkXbilWXk V]RbahĘmpUVpkleWeQ 10 

SeUcig (amtg a] |VV]eV maUadpk eWaQRl el Qem SiURlgRWW). 150 �l PKD-pufferrel 

UeV]XV]SeQdilWXk a cVaSadpkRW pV megS|cciQWeWW�k a cV|YeW, hRg\ fella]tWVXk a]W. 10 �l 

SURWeiQi] K hR]]iadiVa XWiQ ~jUa YRUWe[elW�k, majd 56 �C-RQ 15 SeUcig iQkXbilWXk. E]W 

k|YeWĘeQ jpgeQ WaUWRWWXk 3 SeUcig, hRg\ megfelelĘeQ lehĦlj|Q a miQWa. E]W eg\ 15 SeUceV 25000 

rpm-eV ceQWUifXgiliV k|YeWWe, majd a fel�l~V]yW a cVaSadpk fella]tWiVa Qplk�l yYaWRVaQ 

le|QW|WW�k. S]RbahĘmpUVpkleWeQ Yaly lehĦlpVe XWiQ a cVaSadpk ~jUaV]XV]SeQdiliVa 180 �l ATL-

SXffeUbeQ W|UWpQW, amiW 40 �l SURWeiQi] K hR]]iadiVa XWiQ ~jUa YRUWe[elW�Qk. E]W eg\ 1 yUiV 56 

�C-RV majd eg\ 2 yUiV 90 �C-RV iQkXbiciy k|YeWWe mR]gaWiV Qplk�l. A] XWybbiQak a V]eUeSe a 

formaldehid DNS-re gyakoURlW kiURV haWiVaiQak YiVV]afRUdtWiVa. R|YideQ ceQWUifXgilWXk 

mikURceQWUifXga cVĘbeQ, hRg\ elWiYRltWVXk a fedpl belVĘ RldaliQ lpYĘ cVeSSekeW. 200 �l AL-

SXffeU majd 200 �l 96%-RV eWaQRl hR]]iadiVa XWiQ iV YRUWe[elW�k (fRQWRV YRlW a WeljeVeQ 

hRmRgpQ Rldat elpUpVe, a] il\eQkRU eVeWleg liWhaWy fehpU kicVaSydiV Qem ]aYaUja a] eljiUiVW). 

A] egpV] miQWiW iW|QW|WW�k QIAamS MiQElXWe g\ĦjWĘcVĘbe hel\e]eWW V]ilikamembUiQW 

WaUWalma]y cVĘbe. A fedpl yYaWRV ]iUiViW k|YeWĘeQ legalibb 10000 USm-eQ ceQWUifXgilWXk 1 

percig (addig amtg a miQWa WeljeVeQ iW Qem jXWRWW a membUiQRQ), majd iWmRVWXk a g\ĦjWĘcV|YeW 

AL-SXffeUUel. A membUiQW WaUWalma]y RV]lRSRW e]XWiQ eg\ ~j 2 ml-eV g\ĦjWĘcVĘbe hel\e]W�k. 

700 �l AW1-SXffeU hR]]iadiVa XWiQ yYaWRVaQ ]iUWXk a fedeleW pV 15 miVRdSeUcig 10000 rpm-

eQ ceQWUifXgilWXk, hRg\ iWmRVVXk a V]ilikamembUiQ alaS~ cV|YeW. A membUiQRV cV|YeW e]XWiQ 

~j g\ĦjWĘcVĘbe hel\e]W�k mel\he] 700 �l AW2-eV SXffeUW adWXQk, majd a fedpl yYaWRV ]iUiVa 

XWiQ 10000 USm-eQ ceQWUifXgilWXk 15 miVRdSeUcig, hRg\ iWmRVVXk a membUiQW. Ug\aQe]W 

megiVmpWelW�k 700 �l 96%-RV eWaQRl hR]]iadiVa XWiQ, majd ~j 2 ml-eV g\ĦjWĘcVĘbe hel\e]W�k 

a membUiQ alaS~ cV|YeW, a fedelpQek felQ\iWiVa XWiQ Sedig 5 SeUcig ma[imiliV fRUdXlaWV]imRQ 

ceQWUifXgilWXk (eUUe a] eWaQRl elWiYRltWiVa miaWW YRlW V]�kVpg). E]XWiQ a V]ilikamembUiQ 
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RV]lRSRW ~j, 1,5 ml-eV g\ĦjWĘcVĘbe hel\e]W�k, majd 30±100 �l ATE-SXffeUW adWXQk k|]YeWleQ�l 

a membUiQhR]. ÏYaWRVaQ ]iUWXk a fedĘW, 1 SeUcig V]RbahĘmpUVpkleWeQ iQkXbilWXk, majd 1 

SeUcig ma[imiliV fRUdXlaWV]imRQ ceQWUifXgiltuk. 

A YalyV idejĦ TaTMaQ-UeQdV]eUĦ PCR-Ueakciy VRUiQ haV]QilW SUimeUek pV a SUyba a] 

EEHV1 WeUmiQi] gpQjpUe leWW WeUYe]Ye (HaUdmaQ eW al. 2012). A SUybiW jel|lĘ flXRURfyU 

mRlekXla a SUyba 5¶ YpgpQ FAM, a] elQ\elĘ/TXeQcheU Sedig BHQ YRlW a 3¶ YpgeQ. A kaSRtt 

amSlikRQ 91 bi]iVSiU hRVV]~Vig~ YRlW. A UeakciyW miQdeQ eg\eV miQWa 3-aV alikYRWjiQ Ypge]W�k 

el. A Ueakciy eg\ ke]deWi 95 ႏ-RV 5 SeUceV, majd 40 ciklXV 94 ႏ-RV 15 miVRdSeUceV, 50ႏ-os 

15 miVRdSeUceV, 72 ႏ-RV 1 SeUceV Ypg�l 72 ႏ-RV 7 SeUceV lpSpVekbĘl illt. Ezt a real-time PCR 

rendszert LightCycler 480 II real-Wime beUeQde]pVUe (RRche MRlecXlaU S\VWemV, RRWkUeX], 

SYijc), adaSWilWXk pV RSWimali]ilWXk, a] adaWRkaW Sedig a kpV]�lpk VajiW V]RfWYeUpQek 

VegtWVpgpYel pUWpkelW�k ki. A] tg\ kaSRWW CW-pUWpkekeW |VV]eYeWeWW�k a] RNAVcRSe Yi]VgilaWRk 

eUedmpQ\eiYel. 

PR]iWtY kRQWURllkpQW miQdkpW PCR-Ueakciy eVeWpbeQ megeUĘVtWeWW, SR]iWtY EEHV1 eVeWeW 

haV]QilWXQk, QegaWtY kRQWURllkpQW Sedig WemSliW Qplk�li Ueakciyeleg\ V]RlgilW.  
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Eredmpn\ek 

 

Patológiai vizsgálat 

A] hllĘi DiagQRV]Wikai LabRUaWyUiXmbaQ Ypg]eWW diagQRV]Wikai bRQcRliV VRUiQ 

makURV]kySRVaQ a VaYyVhiUW\ik alaWW pV a cVeSleV]eQ (2. ibUa) SRQWV]eUĦ YpU]pVekeW, a 

g\RmRUbaQ fUiVVkeleWĦ, mXlWifRkiliV fekpl\kpS]ĘdpVW pV bĘYpUĦVpgeW (3. ibUa), a YaVWagbpl 

Q\ilkahiUW\ibaQ SRQWV]eUĦ pV |VV]efRl\y YpU]pVekeW, kifeje]eWW bĘYpUĦVpgeW, falibaQ diff~] 

Yi]eQ\ĘW (4. ibUa), a dX]]adW bplfRdUi Q\iURkcVRmykbaQ YpU]pVekeW pV YpUeV beiYydiVW, a W�dĘ 

illRmiQ\ibaQ (5. ibUa) pV a lpgcVĘ Q\ilkahiUW\ijibaQ (6. ibUa) YpU]pVekeW, a V]tYi]omzatban 

SRQWV]eUĦ pV |VV]efRl\y YpU]pVekeW WalilWXQk (7. ibUa). A YpU]pVek fUiVVkeleWĦek YRlWak. 

 
2. ábra. PontszerĦ vérzések a csepleszen                          3.ábra. Gyomorfekély és bĘvérĦség 

 
4. ábra. Duzzadt, kipirult és vérzéses vastagbél                5. ábra. Vérzések a t�dĘ állományában 
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6. ábra. Vérzések a légcsĘ nyálkahártyájában                7. ábra. Kiterjedt vérzések a szív endocardiuma alatt 

 

KyUV]|YeWWaQi Yi]VgilaWWal a V]tYi]Rm]aWbaQ fUiVVkeleWĦ YpU]pVek pV eQ\he fRk~ diff~] 

vi]eQ\Ę YRlW megillaStWhaWy eg\pb kyURV elYilWR]iV Qplk�l. A jRbb V]tYf�lcVpbeQ V~l\RV fRk~, 

az izomroVWRkaW V]pWWRly fUiVVkeleWĦ |VV]efRl\y YpU]pVW WalilWXQk. IWW a kiV YpUeUek 

eQdRWhelVejWjeiQek dX]]aQaWiW, Qpmel\ik VejWmagbaQ baVRShil ]iUYiQ\Rk jeleQlpWpt lehetett 

megfig\elQi, a] i]RmURVWRk k|]|WW Sedig eQ\he fRk~ mXlWifRcaliV Yeg\eV VejWeV, QeXWURShil 

gUaQXlRc\WikaW iV WaUWalma]y g\XlladiVRV beV]ĦUĘdpV YRlW liWhaWy, QphiQ\ i]RmVejW magjibaQ 

UegUeVV]tY elYilWR]iVRkkal (8/A. ibUa). A W�dĘQek eg\ UpV]leWpbeQ cVak heYeQ\ diff~] 

h\SeUaemia, emSh\Vema, fUiVVkeleWĦ SRQWV]eUĦ YpU]pVek YRlWak liWhaWyk. Eg\ miVik UpV]leWbeQ 

e]ekeQ ktY�l a kiWigXlW kaSilliUiVRk pV kiV YpUeUek eQdRWhelVejWjeiQek dX]]aQaWa, eg\-egy sejt 

magjibaQ Sedig baVRShil ]iUYiQ\ YRlW megfig\elheWĘ. A g\RmRUbaQ fUiVVkeleWĦ diff~] 

h\SeUaemia pV fUiVVkeleWĦ aSUy YpU]pVek melleWW a himbaQ eQ\he fRk~ fel�leWeV mXlWifRcaliV 

elhaliVRV g\XlladiVW WaSaV]WalWXQk, e]eQ WeU�leWekeQ eg\eV eUekbeQ fibUiQRid QecURViV jelei 

YRlWak liWhaWyk, a] eQdRWhelVejWek dX]]aQaWa melleWW ]iUYiQ\Rk jeleQlpWpW iWW Qem leheWeWW 

megillaStWaQi (8/B. ibUa). A YaVWagbpl eg\ UpV]leWpbeQ mpUVpkelW fel�leWeV aXWRl\ViV melleWW a 

VXbmXcRVibaQ V~l\RV fRk~ diff~] Yi]eQ\ĘW, a SURSUiibaQ pV a VXbmXcRVibaQ fUiVVkeleWĦ 

YpU]pVekeW WalilWXQk, QphiQ\ YpU]pV k|UQ\e]eWpbeQ a kiV aUWeUiRlikbaQ Sedig V~l\RV fRk~ 

fibrinoid necrosis jeleit tapasztaltXk. ZiUYiQ\RkaW a Yi]VgilW V]|YeWUpV]leWbeQ Qem leheWeWW 

megfig\elQi. A YpkRQ\bplUpV]leWbeQ W|bbp-keYpVbp pS him melleWW a VXbmXcRVibaQ V~l\RV 

fRk~ diff~] Yi]eQ\ĘW, eQ\he fRk~ diff~] fel�leWeV g\XlladiVRV VejWeV beV]ĦUĘdpVW, a bplfal 

miQdeg\ik UpWegpbeQ fUiVVkeleWĦ YpU]pVekeW WalilWXQk. ZiUYiQ\RkaW e]eQ V]|YeWUpV]ekbeQ Vem 

leheWeWW megfig\elQi. A YeVpkbeQ cVXSiQ heYeQ\ diff~] bĘYpUĦVpg jeleiW WalilWXk. A mijban 

mpUVpkelW, heYeQ\ diff~] h\SeUaemia melleWW a mijVejWek megQag\RbbRdiViW, eQ\he 

intracellularis cholestasis jeleit, kifejezett Kupffer-VejW h\SeUWRShiiW, a ViQXVRidRkbaQ kifeje]eWW 

mRQRQXcleaUiV VejWeV, elV]yUWaQ QeXWURfil gUaQXlRc\WiV beV]ĦUĘdpVW, WRYibbi eQ\he SRUWaliV 
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lympho-SlaVmRc\WiV iQfilWUiciyW WaSaV]WalWXQk (8/C. ibUa). A lpSbeQ heYeQ\ diff~] bĘYpUĦVpg 

jelei melleWW VideURc\WRViVW, fUiVVkeleWĦ YpU]pVekeW, a kiV YpUeUek k|UQ\e]eWpbeQ l\mShRid-sejtes 

beV]ĦUĘdpVW, a] eQdRWhelVejWek magjibaQ ]iUYiQ\V]eUĦ kpSleWekeW leheWeWW megfig\elQi. A 

Q\iURkcVRmykbaQ megWaUWRWW V]eUke]eW melleWW elV]yUWaQ fUiVVkeleWĦ YpU]pVekeW fig\elW�Qk meg, 

e]eQ WeU�leWekeQ SURmiQeQV eQdRWhelVejWekkel UeQdelke]Ę kiV YpUeUek WĦQWek elĘ, a l\mShRid-

VejWek magjibaQ pV]lelW baVRShil ]iUYiQ\V]eUĦ kpSleWek melleWW. A WUabecXlaUiV ViQXVRkbaQ 

Y|U|VYpUWeVWekeW ShagRc\WilW macURShagRkaW leheWeWW megfig\elQi (8/D. ibUa).  

 

 
8. ábra. A: A jobb szívf�lcsében az izomrostok között kiterjedt vérzés (csillagok), ill. neutrophil granulocytás 

beszĦrĘdés látható (nyilak); B: A gyomorfalban kiterjedt vérzés látható (csillag); C: A májban bĘvérĦség és 

májsejtduzzanat, ill. Kupffer-sejt hypertrophia (nyilak) látható; D: A nyirokcsomóban friss vérzés, továbbá egy 

duzzadt endothelsejt és a vérzés kör�li gyulladásos sejtek magjában zárványszerĦ képletek láthatók (nyilak) 

H.±E.; A, B, C: 200î, D: 400î 
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RNAscope in situ hibridizáció 

Az alkalmazott RNAscope in situ hibUidi]iciyYal a SR]iWtY kRQWURll meWV]eWekbeQ a] 

ilWalXQk WeUYe]WeWeWW i]Viai elefiQW 07-B beta actin-like mRNS-pW VikeUeVeQ liWhaWyYi WeWW�k a 

Yi]VgilW V]|YeWekbeQ, ami a]Rk alkalmaVVigiW bi]RQ\tWRWWa a U|g]tWpV, a V]|YeWelĘkpV]tWpV, a 

felWiUiV pV a SeUmeabili]iliV V]emSRQWjibyl (9. ibUa). A QegaWtY kRQWURllkpQW V]Rlgily 

bakWeUiiliV DaSB gpQ Qem k|WĘd|WW be, tg\ aVSecifikXV WpYeV SR]iWtY UeakciyW Qem liWWXQk. 

 

 
9. ábra. A: A pozitív kontrollmintában a 07-B beta actin-like mRNS piros színreakcióként jelent meg, míg B: a 

negatív kontrollmintában a Bacillus subtilis DapB génjére tervezett próba nem adott aspecifikus színreakciót 
ISH; 400î 

 

 Az EEHV1-Ue WeUYe]eWW SUybikkal Ypg]eWW hibUidi]iciyW k|YeWĘeQ V]imRV V]eUYbeQ 

fig\elW�Qk meg jyl feliVmeUheWĘ, eg\pUWelmĦ, SR]iWtY (SiURV) V]tQUeakciyW a Yi]VgilW V]eUYekbeQ, 

elWpUĘ iQWeQ]iWiVVal, elhaQ\agRlhaWy hiWWpUfeVWĘdpV melleWW. A legW|bb SR]iWtY Vejtet a 

V]tYi]RmbaQ, a jRbb V]tYf�lcVpbeQ (10. ibUa), ill. a mijbaQ (11. ibUa) fig\elW�k meg. A 

V]tYi]Rm]aWbaQ legiQkibb a] i]RmURVWRk k|]|WWi kaSilliUiVRk eQdRWhelVejWjei feVWĘdWek, amiW 

legiQkibb a jRbb V]tYf�lcVe Qag\ Qag\tWiV~ felYpWeleiQ leheWeWW bea]RQRVtWaQi, ahRl Qag\V]im~ 

SR]iWtY VejW YRlW megfig\elheWĘ a] i]RmURVWRk k|]|WWi YpU]pVeV-g\XlladiVRV WeU�leWekeQ. A mij 

eVeWpbeQ a SR]iWtY VejWek W|bbQ\iUe a mijVejWVRURkRQ ktY�l hel\e]ĘdWek, YalyV]tQĦleg 

sinusoidalis endothelsejtek, ill. Kupffer-sejtek muWaWWak SR]iWiYiWiVW a] EEHV jeleQlpWpUe. 

 KiVebb iQWeQ]iWiV~ feVWĘdpVW leheWeWW megfig\elQi a Q\iURkcVRmy, a lpS, ill. a g\RmRU, a 

YpkRQ\- pV a YaVWagbplmiQWik VXbmXcRVijibaQ. A lpSbeQ SR]iWtY VejWekeW legiQkibb a 

Q\iURkW�V]Ęk k|U�li, ~Q. SaUafRllicXlaUiV WeU�leWekeQ, ill. a] aUWpUiik k|U�li l\mShRid h�Yel\beQ 

fig\elW�Qk meg, ahRl legiQkibb T-l\mShRc\Wik fRUdXlQak elĘ (12. ibUa). A Q\iURkcVRmybaQ 

V]imRV WeU�leWeQ VikeU�lW kaSilliUiV-endothelsejtekbeQ megfig\elQi SR]iWtY magfeVWĘdpVW (13. 

ibUa), amel\ek k|U�l eVeWeQkpQW YpU]pVek iV liWhaWyk YRlWak. A g\RmRU-bplcVaWRUQa eVeWpbeQ 

A B 
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hibUidi]iciyV jeleW legiQkibb a VXbmXcRValiV i]RmUpWegbeQ fXWy kaSilliUiVRk eQdRWhelVejWjeibeQ 

fig\elW�Qk meg. SRk eVeWbeQ a SR]iWtY VejWekeW a YpU]pVeV WeU�leWek k|]eSpQ megWalilhaWy erek 

falibaQ WalilWXk (14. ibUa). 

 

 
10. ábra. A jobb szívf�lcsében pozitív sejtek láthatók a vérzéses-gyulladásos elváltozások (csillagok) kör�li 

kapilláris-endothelsejtek magjában (nyilak)  
ISH; A: 100î, B: 400î 

 
11. ábra. A máj esetében leginkább a májsetsorokon kív�li sejtek festĘdtek 

ISH; A: 100î, B: 400î 

 
12. ábra. A lépben a pozitív sejtek az artériák (csillag) kör�li T-lymphocytás ter�leteken voltak megfigyelhetĘk 

ISH; A: 100î, B: 400î 

 

A B 

A B 

A B 
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13. ábra. A vizsgált nyirokcsomó esetében a vírus egyértelmĦen azonosítható volt a kapilláris-endothelsejtekben 

(nyilak) 

ISH; A: 200î, B: 600î 

 
14. ábra. A vastagbél falának izomrétegében a pozitivitás leginkább a vérzések (csillagok) ter�letén futó kapilláris-

endothelsejtekben volt megfigyelhetĘ (nyilak) 

ISH; A: 100î, B: 400î 

 

A meQQ\iVpgi meghaWiUR]iVRk VRUiQ eUĘWeljeV (+++) YRlW a feVWĘdpV a V]tYi]Rm]aW, a 

jRbb V]tYf�lcVe, pV a mij eVeWpbeQ, mpUVpkelW (++) YRlW a lpS pV a YaVWagbplmiQWa, ill. kiVmpUWpkĦ 

a Q\iURkcVRmy eVeWpbeQ (+). Nem liWWXQk SR]iWtY VejWekeW a YeVpkbeQ, a csepleszben pV a 

W�dĘmiQWikbaQ (Tibli]aW). 

 

PCR-vizsgálatok és szekvenciameghatározás 

A PCR-Yi]VgilaWRk VRUiQ miQd a QaWtY, miQd a] FFPE-V]eUYekbĘl kaSWXQk SR]iWtY 

UeakciyW, amel\ a SR]iWtY kRQWURllmiQWihR] haVRQltWYa eg\pUWelmĦeQ bi]RQ\tWRWWa a] EEHV-

feUWĘ]pVW. A PCR-eUedmpQ\ek WRYibbi megeUĘVtWpVpUe a QaWtY miQWik eVeWpbeQ 

nukleotidszekvencia-meghaWiUR]iVW iV Ypge]W�Qk. A kpW iUiQ\byl leRlYaVRWW, eg\miVhR] 

illes]WeWW V]ekYeQciiW elĘV]|U a BLAST-algRUiWmXV VegtWVpgpYel a gpQbaQki V]ekYeQciikhR] 

haVRQltWRWWXk, amel\ alaSjiQ Qag\fRk~, V]iQWe WeljeV haVRQlyVigRW fig\elW�Qk meg a] eV]ak-

Amerika, ill. EXUySa miV WeU�leWeiQ WalilW EEHV1A W|U]Vek gpQbaQkba felW|lW|WW V]ekYeQciiiYal. 

A B 
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A] ilWalXQk kaSRWW, |VV]eVeQ 399 QXkleRWid hRVV]~Vig~ V]ekYeQcia pV WRYibbi 52, gpQbaQkbyl 

leW|lW|WW V]ekYeQcia VegtWVpgpYel W|U]Vfa-UekRQVWUXkciyW Ypge]W�Qk NeighbRU±Joining-

mydV]eUUel, amel\eQ a mag\aURUV]igi W|U]V eg\pUWelmĦeQ a] 1A V]XbWtSXV~ W|U]Vek ilWal 

alkRWRWW cVRSRUWba keU�lW. Ug\aQe]eQ a W|U]VfiQ megfig\elheWĘ a] EEHV WRYibbi alWtSXVaiQak 

eg\pUWelmĦ elk�l|Q�lpVe (15. ibUa). 

 
15. ábra. Neighbor±Joining-módszerrel készített törzsfa. A felhasznált további 52 izolátum tulajdonságai az ágak 

mellett vannak felt�ntetve. Az 1000 ismétlés alapján számolt százalékos bootstrap-értékek az elágazódásoknál 

láthatók. A piros nyíl a magyarországi szekvenciát mutatja. A jobb oldali feliratok az egyes altípusok elk�lön�lését 

mutatják. 
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FFPE PCR-vizsgálatok 

Az FFPE-miQWikRQ, a] RNAVcRSe ISH-Yal SiUhX]amRVaQ elYpg]eWW YalyV idejĦ, 

meQQ\iVpgi PCR-Yi]VgilaWRk VRUiQ YalameQQ\i V]eUY eVeWpbeQ SR]iWtY UeakciyW kaSWXQk < 30 

Ct-pUWpkekkel. A SR]iWtY pV a QegaWtY kRQWURllmiQWik iV a megfelelĘ eUedmpQ\W adWik (1. 

Wibli]aW). A meQQ\iVpgi YiV]RQ\Rk |VV]ehaVRQltWiViYal megillaStWhaWy, hRg\ a legQag\Rbb 

UelaWtY YtUXVgeQRm-meQQ\iVpg (legkiVebb CW-pUWpkek) a V]tYi]Rm]aWbaQ, ill. cV|kkeQĘ 

VRUUeQdbeQ a mij, a jRbb V]tYf�lcVe, a lpS, a g\RmRU-bpl UeQdV]eU, a Q\iURkcVRmy, a cseplesz, a 

YeVe pV a W�dĘ eVeWpbeQ YRlWak megfig\elheWĘk. A CW-eUedmpQ\ekeW a] RNAVcRSe-feVWpVek 

UelaWtY iQWeQ]iWiVi pUWpkeiYel |VV]eYeWYe megillaStWhaWy, hRg\ a YiUiliV DNS-meQQ\iVpgek 

(PCR) |VV]haQgbaQ YRlWak a] RNAVcRSe-mydV]eUUel megjel|lW EEHV-RNS relaWtY meQQ\iVpgi 

YiV]RQ\aiYal. A legiQWeQ]tYebb feVWĘdpV (+++) a 19-eV CW alaWWi V]eUYekbeQ, a mpUVpkelW 

jeleUĘVVpg (++) a 22, a kiVmpUWpkĦ feVWĘdpV (+) Sedig a 23 alaWWibaQ YRlW liWhaWy. A]RkbaQ a 

szervekben, ahol a Ct 23 feletti volt (cVeSleV], YeVe, W�dĘ) Qem liWWXQk ISH-pozitivitiVW 

(Tibli]aW). 

 
Táblázat: A paraffinba ágyazott szervek qPCR-vizsgálatának Ct-értékei az RNAscope ISH mennyiségi 

eredményeivel összevetve 

Szerv qPCR Ct-prWpk RNAcope ISH 

S]tYi]Rm 15,98 +++ 

Mij 17,52 +++ 

JRbb V]tYf�lcVe 18,47 +++ 

LpS 21,7 ++ 

Gyomor-bpl UeQdV]eU 21,86 ++ 

N\iURkcVRmy 22,79 + 

Cseplesz 23,41 ± 

Vese 23,46 ± 

T�dĘ 24,7 ± 

PR]iWtY kRQWURll 25 n. a.* 

NegaWtY kRQWURll QegaWtY n. a. 
Q.a. = Qem meghaWiUR]RWW 
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MegbeV]plpV/ K|YeWke]WeWpVek 

 

2018 QRYembeUpbeQ a] ÈTE PaWRlygiai TaQV]pkpQek hllĘi DiagQRV]Wikai 

LabRUaWyUiXmiba pUke]eWW diagQRV]Wikai bRQcRliVUa a FĘYiURVi ÈllaW pV N|YpQ\keUW 5,5 pYeV 

i]ViaielefiQW-bRUjiQak WeWeme. A] illaW hiUWeleQ ke]deWW el W�QeWekeW mXWaWQi, pV a] RWW dRlgR]yk 

ilWal megke]deWW V]akV]eUĦ ke]elpV elleQpUe Vem VikeU�lW megmeQWeQi a] pleWpW, miQd|VV]e 2 

QaSRV kyUlefRl\iVVal a] illaW elSXV]WXlW. A] EEHV, amel\ igeQ YeV]pl\eV kyUkpSeW WXd RkR]Qi 

legiQkibb i]Viai elefiQWRkbaQ, Qem iVmeUeWleQ a] e]eQ illaWRkkal fRglalkR]y V]akembeUekQek. 

Annak elleQpUe, hRg\ a] iQWeQ]tY kXWaWiVRkQak k|V]|QheWĘeQ a] EEHV miU jy QphiQ\ 

WXlajdRQVigiUa fpQ\ deU�lW, a legkUiWikXVabb SRQWRkRQ (WeUjedpV, kyUfejlĘdpV, ke]elpV pV 

megelĘ]pV) WRYibbUa Vem pUWek el iW�WĘ VikeUekeW. A] illaW diagQRV]Wikai bRQcRliVa VRUiQ 

megfig\elW W~lQ\RmyUpV]W YpU]pVeV elYilWR]iVRk megeg\e]Wek a beWegVpggel kaScVRlaWRV 

V]akiURdalmi letUiVRkkal.  

A kyUkpS leglpQ\egeVebb eleme a] eQdRWhelVejWek YtUXVfeUWĘ]pV ilWali kiURVRdiVa, ami 

YpU]pVeV elYilWR]iVRkkal jiU pV a] illaW keUiQgpVi elpgWeleQVpg miaWWi SXV]WXliViW RkR]]a. Meg 

kell emltWeQi WRYibbi a V~l\RV WhURmbRc\WRSeQiiW iV, ami WRYibb V~l\RVbtWja a YpU]pVes 

elYilWR]iVRkaW. A WhURmbRc\Wik pV a mRQRc\Wik V]imiW 2 heWeQWe elleQĘUi]Wpk a] illaWkeUW 

SURWRkRllja V]eUiQW (heWeQWe leQQe RSWimiliV, de a] illaW eg\�WWmĦk|dĘ kpSeVVpge e]W Qem WeWWe 

leheWĘYp), amel\ a] elhXlliV elĘWWi QaSRQ a QRUmil pUWpk 25%-a volt cVXSiQ.  

A bRQcRliV VRUiQ YeWW V]|YeWmiQWik kyUV]|YeWWaQi Yi]VgilaWiYal a legiQkibb 

SaWRgQRmiV]WikXV elYilWR]iVRk a] eg\eV YpUeUek pV g\XlladiVRV VejWek magjibaQ megfig\elW 

]iUYiQ\Rk YRlWak, emelleWW V]imRV eg\pb Rl\aQ elYilWR]iVW iV megfig\elW�Qk, amel\ek mind a 

YtUXV UeSlikiciyV hel\eiQ Yaly V]aSRURdiVa Q\RmiQ alakXlWak ki.  

A] EEHV V]|YeWekbeQ Yaly kimXWaWiVa cpljibyl eg\ RNS alaS~ in situ hibUidi]iciyV 

UeQdV]eUbeQ (RNAVcRSe) VSecifikXV SUybiW WeUYe]W�k a YtUXV eg\ik kRQ]eUYaWtY (a gB-

bXURkfehpUjpW kydRly) gpQV]akaV]iUa, ill. a] aUUyl iWtUydy RNS-mRlekXliUa. EQQek VegtWVpgpYel 

VikeUeVeQ kimXWaWWXk a YtUXVW a V]|YeWekbĘl, legQag\Rbb meQQ\iVpgbeQ a V]tYi]Rmbyl, a 

mijbyl, a jRbb V]tYf�lcVpbĘl, a lpSbĘl, a YaVWagbplbĘl pV a Q\iURkcVRmybyl. E]W a mydV]eUW mRVW 

elVĘkpQW alkalma]WXk a] EEHV V]|YeWi jeleQlpWpQek pV lRkali]iciyjiQak liWhaWyYi WpWelpUe, 

amiQek a legQag\Rbb elĘQ\e a hag\RmiQ\RV mRlekXliUiV diagQRV]Wikai eljiUiVRkkal V]embeQ, 

hRg\ a YtUXV VejWekbeQ pV V]|YeWekbeQ Yaly elRV]liVa iV Yi]VgilhaWy.  

Egy koribbi k|]lempQ\beQ letUWak miU digR[igeQiQ alaS~ ISH-rendszert, amelynek 

haVRQly, FFPE-miQWikRQ elYpg]eWW Yi]VgilaWai alaSjiQ a legQag\Rbb liWhaWy YtUXVmeQQ\iVpg a 

mijbaQ, a V]tYbeQ pV a lpSbeQ YRlW. A miQWikbaQ lpYĘ DNS-he] digR[igeQiQQel jel|lW 
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oligonukleotid-SUybikaW hibUidi]ilWak, amel\ek a WeUmiQi] pV a SRlimeUi] gpQ eg\eV V]akaV]aiW 

cplR]Wik (KRchakXl eW al., 2018). E]eQ eljiUiV V]iQWpQ liWhaWyYi WeV]i a YtUXV V]|YeWi elRV]liViW, 

de YalyV]tQĦleg QiQcV akkRUa pU]pkeQ\Vpge, miQW a] RNAVcRSe-nak, ill. e] eg\ ~Q. iQ hRXVe 

megRldiV, a]a] jeleQleg cVak a] adRWW labRUaWyUiXmbaQ elpUheWĘ. E]]el V]embeQ a] RNAVcRSe-

mydV]eUphe] ilWalXQk WeUYe]eWW SUybik a kaWalygXVV]im alaSjiQ V]abadRQ hR]]ifpUheWĘk pV 

megUeQdelheWĘk a Yilig biUmel\ SRQWjiQ.  

Az RNAscope-UeQdV]eUbeQ elVĘkpQW fejleV]WeWW�Qk i]Viai elefiQWUa VSecifikXV SR]iWtY ~Q. 

Ähi]WaUWiVi´ kRQWURllSUybiW iV a VejWek 07-B beta actin-like mRNS-pW cplR]Ya. EUUe a]pUW YRlW 

V]�kVpg, meUW a] emlĘV|kbeQ eddig ilWaliQRVaQ, VikeUeVeQ alkalma]haWy PPIB- (peptidyl-prolyl 

cis-trans isomerase B) gpQUe WeUYe]eWW SUyba Qem mXWaWRWW k|WĘdpVW a Yi]VgilW illaWfajRQ, 

felWeheWĘleg a Qag\ geQeWikai k�l|QbVpgek miaWW. E] a SUyba V]iQWpQ hR]]ifpUheWĘ a g\iUWy 

adaWbi]iVibaQ, tg\ mRVWaQWyl biUmil\eQ, i]Viai elefiQWbaQ keUeVeWW kyURkR]y kimXWaWiVakRU, 

eVeWleg gpQe[SUeVV]iyV Yi]VgilaWRkkRU alkalma]haWy SR]iWtY kRQWURllkpQW. 

ValameQQ\i V]|YeWWaQi meWV]eW eVeWpbeQ a] aUchiYiliVW, a kipUWpkelpVW pV a dRlgR]aWbaQ 

bemXWaWRWW felYpWelekeW PaQQRUamic Midi II V]|YeWV]keQQeUUel (3DHiVWech, BXdaSeVW, 

MagyaURUV]ig) W|UWpQW digiWali]iVW k|YeWĘeQ V]imtWygpSeQ kpV]tWeWW�k. E]]el a mydV]eUUel a 

hag\RmiQ\RV, fpQ\mikURV]kyShR] kaScVRlydy kameUikhR] kpSeVW VRkkal g\RUVabbaQ, 

k|QQ\ebbeQ, SRQWRVabbaQ pV jRbb miQĘVpgbeQ WXdWXQk felYpWelekeW kpV]tWeQi, UiadiVXl a 

rendV]eU haV]QilaWa a V]keQQelpVi fRl\amaW kiYpWelpYel Qem hel\he] k|W|WW. AmeQQ\ibeQ a 

digiWiliV meWV]eWek adaWaihR] hR]]ifpU�Qk, kipUWpkelpV�k pV a felYpWelek elkpV]tWpVe biUmel\, 

megfelelĘ WeljeVtWmpQ\Ħ V]imtWygpSeQ elYpge]heWĘ. 

Az in situ hibUidi]iciyYal SiUhX]amRVaQ elYpge]W�k a EEHV-DNS YalyV idejĦ PCR-rel 

Yaly kYaQWiWaWtY meghaWiUR]iViW iV a] FFPE-meWV]eWekbĘl. A] tg\ kaSRWW CW-pUWpkeket 

|VV]ehaVRQltWYa a] RNAVcRSe Q\RmiQ kaSRWW feVWĘdpV V]emikYaQWiWtY mydRQ meghaWiUR]RWW 

iQWeQ]iWiVpUWpkeiYel, YalameQQ\i V]eUY eVeWpbeQ jy kRUUeliciyW fig\elW�Qk meg. MiQpl Qag\Rbb 

YtUXVgeQRm-meQQ\iVpgeW (a]a] kiVebb ciklXV k�V]|bpUWpkeW) WalilWXQk a] adRWW V]eUY eVeWpbeQ 

aQQil Qag\Rbb YRlW a jeliQWeQ]iWiV mpUWpke in situ hibUidi]iciyYal. MiYel a] RNAVcRSe RNS-

mRlekXlikaW cplR], a mydV]eU QemcVak a YtUXV jeleQlpWpW, haQem aQQak akWtY UeSlikiciyjiW is 

mXWaWja a SR]iWtY VejWekbeQ.  

ElYpge]W�k a YiUiliV DNS QXkleRWidV]ekYeQciijiQak meghaWiUR]iViW iV. A kapott 

V]ekYeQciiW BLAST-Yi]VgilaW VegtWVpgpYel a gpQbaQki adaWRkkal |VV]eYeWYe Qag\ fRk~ (V]iQWe 

100%-RV) haVRQlyVigRW illaStWRWWXk meg eg\eV pV]ak-ameUikai, eXUySai pV a] ilWalXQk 

kimXWaWRWW EEHV1A YtUXVW|U]Vek k|]|WW. A Qag\fRk~ eg\e]pVW megeUĘVtWeWW�k 

W|U]VfaUekRQVWUXkciyV mydV]eUUel iV, amel\ VRUiQ a W|U]VfiQ jeleQWĘV bootstrap-pUWpkek melleWW 
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eg\pUWelmĦeQ elk�l|Q�lWek eg\miVWyl a k�l|Qb|]Ę EEHV-V]XbWtSXVRk. A] eUedmpQ\ek alaSjiQ 

eg\pUWelmĦeQ megillaStWhaWy, hRg\ a] illaW (AVha) elhXlliViW a] EEHV1A ilWal RkR]RWW V~l\RV, 

heYeQ\ YpUpUkiURVRdiVVal pV WhURmbRc\WRSeQiiYal jiUy YpU]pVeV kyUkpS RkR]Wa. A 

megbeWegedpV hiWWeUpbeQ illy eVeWlegeV hajlamRVtWy WpQ\e]ĘkeW Qem VikeU�l bea]RQRVtWaQi.  

KiWĦ]|WW cplXQk mpg a mydV]eU WeV]WelpVe WRYibbi SR]iWtY FFPE-V]eUYmiQWikRQ. EQQek 

pUdekpbeQ felYeWW�k a kaScVRlaWRW eg\eV�lW illamokbeli, diQiai, aQgliai pV QpmeWoUV]igi 

kXWaWycVRSRUWRkkal a]]al a cpllal, hRg\ UeWURVSekWtY mydRQ, kRUibbaQ elhXllRWW elefiQWRk 

miQWiiQak VegtWVpgpYel YalidiljXk mydV]eU�QkeW a YtUXV jeleQlpWpQek pV V]|YeWekbeQ Yaly 

elRV]liViQak kimXWaWiViUa, eVeWleg a WeUjedpV mpg Qem WiV]Wi]RWW UpV]leWeiQek kideUtWpVpUe.  

E]eQ W~lmeQĘeQ a UeQdV]eU felhaV]QilhaWy miQdeQ WRYibbi EEHV ilWal RkR]RWW kyUkpS 

Q\RmiQ elhXllRWW, Yag\ bi]WRVaQ feUWĘ]|WW, de eg\pb Rkbyl elhXllRWW elefiQW V]|YeWeiQek 

Yi]VgilaWiUa. E] XWybbi k�l|Q|VeQ haV]QRV leheW a liWeQcia jeleQleg mpg iVmeUeWleQ hel\pQek 

meghaWiUR]iVa cpljibyl. 
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gVV]efoglaly 

 

A] EEHV(eleShaQW eQdRWheliRWURSic heUSeVYiUXV)a YadRQ plĘ pV fRgVigbaQ WaUWRWW 

elefiQWRkbaQ eg\aUiQW elĘfRUdXly heUSeV]YtUXV, amel\ a BeWaheUSeVYiUiQae alcValidba, a]RQ 

bel�l Sedig a QemUpgibeQ letUW PURbRVciYiUXV Qembe WaUWR]ik. Mtg YadRQplĘ illaWRkbaQ 

Qag\fRk~ elWeUjedWVpge elleQpUe ilWalibaQ W�QeWmeQWeV feUWĘ]pVW RkR], fRgVigbaQ WaUWRWW, fĘleg 

fiaWal i]Viai elefiQWRkbaQ eg\ igeQ V~l\RV kyUkpS RkR]yja. A beWegVpg UeQdktY�l g\RUV 

lefRl\iV~, amel\Ue a kiWeUjedW eQdRWhelkiURVRdiV miaWW WeVWV]eUWe jeleQWke]Ę YpU]pVek 

jellem]Ęek. Mag\aURUV]igi elĘfRUdXliVa iV iVmeUW. A beWegVpg WeUjedpVpUĘl, kyUfejlĘdpVpUĘl 

viV]RQ\lag keYpV adaW pUheWĘ el a V]akiURdalRmbaQ. I]RliliVa pV V]|YeWWeQ\pV]eWeQ Yaly VikeUeV 

feQQWaUWiVa, SaVV]iliVa mpg Qem megRldRWW, ami miaWW YakciQik Vem illQak UeQdelke]pVUe. A 

PaWRlygiai TaQV]pkeQ RNS alaS~ iQ ViWX hibUidi]iciyV eljiUiVW fejleV]WeWW�Qk a] EEHV geQeWikai 

illRmiQ\iQak kimXWaWiVa cpljibyl. A mydV]eU VegtWVpgpYel a FĘYiURVi illaW-pV Q|YpQ\keUWbeQ 

V]�leWeWW, majd a WaYal\i pY fRl\amiQ EEHV-feUWĘ]pVbeQ elSXV]WXlW 6 pYeV i]Viai elefiQW 

fRUmaliQbaQ U|g]tWeWW pV SaUaffiQba ig\a]RWW V]eUYmiQWiibaQ VikeUeVeQ a]RQRVtWRWWXk a 

kyURkR]yW. A legeUĘVebb SR]iWiYiWiVW a V]tYi]Rm]aWbaQ pV a mijbaQ, g\eQgpbb feVWĘdpVW Sedig 

a lpSbeQ pV a Q\iURkcVRmybaQ fig\elW�Qk meg. A SiUhX]amRVaQ elYpg]eWW TPCR Yi]VgilaWRk 

haVRQly eUedmpQ\Ue Ye]eWWek a] eg\eV V]eUYek eVeWpbeQ. 
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Summary / Abstract 

 

Detection of EEHV in Hungary with the RNA Scope ISH method 

 

The EEHV( elephant endotheliothropic herpesvirus) is a herpesvirus in the newly 

described Proboscivirus genus within the Betaherpesvirinae subfamily that infects wild and 

captive elephants as well. Despite of its worldwide of distribution, in wild animals it usually 

causes an asymptomatic infection, while mainly in captive asian elephants it can cause a very 

serious disease. The clinical course of the disease is very rapid with severe endothelial cell 

damage in the blood vessels leading to hemorrhages in various organs. There are still gaps in 

the knowledge about the transmission and the pathogenesis in the scientific literature. The 

isolation, and passage of the virus on cell cultures are not successful yet, thus there are no 

vaccines available. In the Department of Pathology we developed an RNA based in situ 

hybridization method for the detection of the viral genome. With this method we could 

successfully identify the pathogen in formalin fixated and paraffin embedded organ samples 

obtained from a 6 years old Asian elephant calf that was born in the Budapest Zoo and died last 

year. The strongest positivity was found in the heart muscle and in the liver, while less positive 

cells were identified in the spleen and in the lymph node. The paralely performed qPCR tests 

showed similar results regarding the virus levels in the different organs. 

 

  



 

33 

Irodalomjeg\]pk 

 
Basson P. A., McCully R. M., Vos V. D., Young E. W., Kruger S. P.: Some parasitic and other natural diseases of 

the African elephant in the Kruger National Park. The Onderstepoort Journal of Veterinary Research, 1971. 4. 

239±254. 

 

Blaho J. A.: From the Hallowed Halls of Herpesvirology: A Tribute to Bernard Roizman. World Scientific, 2012. 
 

Bronson E., McClure M., Sohl J., Wiedner E., Cox S., Latimer E. M., Pearson V. R., Hayward G. S., Fuery A., 

Ling P. D.: Epidemiologic evaluation of Elephant Endotheliotropic Herpesvirus 3B infection in an African 

elephant (Loxodonta africana). Journal of Zoo and Wildlife Medicine, 2017. 2. 335±343. 

https://doi.org/10.1638/2016-0063R.1. 
 

Dastjerdi A., Seilern-Moy K., Darpel K., Steinbach F., Molenaar F.: Surviving and fatal Elephant Endotheliotropic 

Herpesvirus-1A infections in juvenile Asian elephants ± lessons learned and recommendations on anti-herpesviral 

therapy. BMC Veterinary Research, 2016. 1. 178. https://doi.org/10.1186/s12917-016-0806-5. 
 

Denk D., Stidworthy M. F., Redrobe S., Latimer E, Hayward G. S., Cracknell J., Claessens A., Steinbach F., 

McGowan S., Dastjerdi A.: Fatal Elephant Endotheliotropic Herpesvirus Type 5 Infection in a Captive Asian 

Elephant. Veterinary Record, 2012. 15. 380±381. https://doi.org/10.1136/vr.e6833. 
. 
van den Doel P. B., Prieto V. R., van Rossum-Fikkert S. E., Schaftenaar W., Latimer E., Howard L., Chapman S., 

Masters N., Osterhaus A. D., Ling P. D., Dastjerdi A., Martina B.: A Novel Antigen Capture ELISA for the 

Specific Detection of IgG Antibodies to Elephant Endotheliotropic Herpes Virus. BMC Veterinary Research, 2015. 

1. 203. https://doi.org/10.1186/s12917-015-0522-6. 

 

Ehlers B., Burkhardt S., Goltz M., Bergmann V., Ochs A., Weiler H., Hentschke J.: Genetic and ultrastructural 

characterization of a European isolate of the fatal endotheliotropic elephant herpesvirus. Journal of General 

Virology, 2001. 3. 475±482. https://doi.org/10.1099/0022-1317-82-3-475. 
 

Ehlers B., Dural G., Marschall M., Schregel V., Goltz M., Hentschke J.: Endotheliotropic Elephant Herpesvirus, 

the First Betaherpesvirus with a Thymidine Kinase Gene. Journal of General Virology, 2006. 10. 2781±2789. 

https://doi.org/10.1099/vir.0.81977-0. 
 

Fickel J., Lieckfeldt D., Richman L. K., Streich W. J., Hildebrandt T. B., Pitra C.: Comparison of Glycoprotein B 

(GB) Variants of the Elephant Endotheliotropic Herpesvirus (EEHV) Isolated from Asian Elephants (Elephas 

Maximus). Veterinary Microbiology, 2003. 1. 11±21. 

 

Garner M. M., Helmick K., Ochsenreiter J., Richman L. K., Latimer E., Wise A. G., Maes R. K., Kiupel M., 

Nordhausen R. W., Zong J. C., Hayward G. S.: Clinico-Pathologic Features of Fatal Disease Attributed to New 



 

34 

Variants of Endotheliotropic Herpesviruses in Two Asian Elephants (Elephas Maximus). Veterinary Pathology, 

2009. 1. 97±104. https://doi.org/10.1354/vp.46-1-97. 
 

Hardman K., Dastjerdi A., Gurrala R., Routh A., Banks M., Steinbach F., Bouts T.: Detection of Elephant 

Endotheliotropic Herpesvirus Type 1 in Asymptomatic Elephants Using TaqMan Real-Time PCR. Veterinary 

Record, 2012. 8. 205. https://doi.org/10.1136/vr.100270. 
 

Hayward G. S.: Conservation: Clarifying the Risk from Herpesvirus to Captive Asian Elephants. Veterinary 

Record, 2012. 8. 202±203. https://doi.org/10.1136/vr.e1212. 
 
Houston Zoo Asian Elephant EEHV Protocol 2010. URL: 

https://asesg.org/PDFfiles/2011/Houston%20Zoo%20Asian%20Elephant%20EEHV%20Protocol.pdf.  

 
JacRbVRQ E. R., SXQdbeUg J. P., GaVkiQ J. M., KRlliaV G. V., O¶BaQiRQ M. K.: CXWaQeRXV PaSillRmaV AVVRciaWed 

with a Herpesvirus-like Infection in a Herd of Captive African Elephants. Journal of the American Veterinary 

Medical Association, 1986. 9. 1075±1078. 

 

Jonathan Craknell 2016 Elephant Endotheliotropic Herpes Virus (EEHV) Protocol. URL: http://eehvinfo.org/wp-

content/uploads/2016/07/BIAZA-eehv-protocol.pdf.  

 

Kochagul V., Srivorakul S., Boonsri K., Somgird C., Sthitmatee N., Thitaram C., Pringproa K.: Production of 

Antibody against Elephant Endotheliotropic Herpesvirus (EEHV) Unveils Tissue Tropisms and Routes of Viral 

Transmission in EEHV-Infected Asian Elephants. Scientific Reports, 2018. 1. 4675. 

https://doi.org/10.1038/s41598-018-22968-5. 
 

Kochakul V., Boonsri K., Tiwananthagorn S., Somgird C., Thitaram C., Pringproa K.: Development of in Situ 

Hybridization for Detection of Elephant Endotheliotropic Herpesvirus in Asian Elephants. Journal of Veterinary 

Diagnostic Investigation, 2018. 4. 628±632. https://doi.org/10.1177/1040638718773810. 
 

Kumar S., Stecher G., Li M., Knyaz C., Tamura K.: MEGA X: Molecular Evolutionary Genetics Analysis across 

computing platforms. Molecular Biology and Evolution, 2018. 35. 1547-1549. 

 

Latimer E., Zong J.-C., Heaggans S. Y., Richman L. K., Hayward G. S.: Detection and Evaluation of Novel 

Herpesviruses in Routine and Pathological Samples from Asian and African Elephants: Identification of Two New 

Probosciviruses (EEHV5 and EEHV6) and Two New Gammaherpesviruses (EGHV3B and EGHV5). Veterinary 

Microbiology, 2011. 1±2. 28±41. https://doi.org/10.1016/j.vetmic.2010.05.042. 
 

Long S. Y., Latimer E. M., Hayward G. S.: Review of Elephant Endotheliotropic Herpesviruses and Acute 

Hemorrhagic Disease. ILAR Journal, 2016. 3. 283±296. https://doi.org/10.1093/ilar/ilv041. 
 



 

35 

McCully R. M., Basson P. A., Pienaar J. G., Erasmus B .J., Young E.: Herpes nodules in the lung of the African 

elephant, Loxodonta africana. 1971. (BLUMENBACH, 1797) 

 

MeW]leU A. E., OVVeQW P., GXVceWWi F., R�bel A., LaQg E. M.: SeURlRgical eYideQce Rf heUSesvirus infection in 

captive Asian elephants (Elephas maximus). Journal of Wildlife Diseases, 1990. 1. 41±49. 

https://doi.org/10.7589/0090-3558-26.1.41. 
 

Ortega J., Corpa J. M., Orden J. A., Blanco J., Carbonell M. D., Gerique A. C., Latimer E., Hayward G. S., 

Roemmelt A., Kraemer T., Romey A., Kassimi L. B., Cazares M.: Acute Death Associated with Citrobacter 

Freundii Infection in an African Elephant (Loxodonta Africana). Journal of Veterinary Diagnostic Investigation, 

2015. 5. 632±636. https://doi.org/10.1177/1040638715596034. 
 

OVVeQW P., GXVceWWi F., MeW]leU A. E., LaQg E. M., R�bel A., HaXVeU B.: AcXWe aQd FaWal HeUSeVYiUXV IQfecWiRQ iQ 

a Young Asian Elephant (Elephas Maximus). Veterinary Pathology, 1990. 2. 131±133. 

https://doi.org/10.1177/030098589002700212. 

PaYXlUaj S., EVchke K., PUahl A., Fl�ggeU M., TUimSeUW J., YaQ deQ DRel P.B., AQdUeRWWi S., KaeVVme\eU S., 

Osterrieder N., Azab W.: Fatal Elephant Endotheliotropic Herpesvirus Infection of Two Young Asian Elephants. 

Microorganisms, 2019. 10.  https://doi.org/10.3390/microorganisms7100396 

 

Pursell T., Tan J., Peng R., Ling P. D.: Generation and Validation of New Quantitative Real Time PCR Assays to 

Detect Elephant Endotheliotropic Herpesviruses 1A, 1B, and 4. Journal of Virological Methods, 2016. 138±142. 

https://doi.org/10.1016/j.jviromet.2016.08.010. 
 

Richman L. K., Montali R. J., Garber R. L., Kennedy M. A., Lehnhardt J., Hildebrandt T., Schmitt D., Hardy D., 

Alcendor D. J., Hayward G. S.: Novel Endotheliotropic Herpesviruses Fatal for Asian and African Elephants. 

Science, 1999. 5405. 1171±1176. https://doi.org/10.1126/science.283.5405.1171. 
 

Richman L. K., Zong J.-C., Latimer E. M., Lock J., Fleischer R. C., Heaggans S. Y., Hayward G. S.: Elephant 

Endotheliotropic Herpesviruses EEHV1A, EEHV1B, and EEHV2 from Cases of Hemorrhagic Disease Are Highly 

Diverged from Other Mammalian Herpesviruses and May Form a New Subfamily. Journal of Virology, 2014. 23. 

13523±13546. https://doi.org/10.1128/JVI.01673-14. 
 

Richman L., Montali R.J., Hayward G.S.: Review of a newly recognized disease of elephants caused by 

endotheliotropic herpesviruses. Zoo Biology, 2000. 383±392. https://doi.org/10.1002/1098-

2361(2000)19:5<383::AIDZOO8>3.3.CO;2-O. 
 

Ryan S. J., Thompson S. D.: Disease Risk and Inter-Institutional Transfer of Specimens in Cooperative Breeding 

Programs: Herpes and the Elephant Species Survival Plans. Zoo Biology, 2001. 2. 89±101. 

https://doi.org/10.1002/zoo.1009. 
 



 

36 

Schaftenaar W., Reid C., Martina B., Fickel J., Osterhaus A. D.: Nonfatal Clinical Presentation of Elephant 

Endotheliotropic Herpes Virus Discovered in a Group of Captive Asian Elephants (Elephas maximus). Journal of 

Zoo and Wildlife Medicine, 2010. 626±632. https://doi.org/10.2307/40962305. 
 
Schmitt D. L., Hardy D. A., Montali  R. J., Richman L. K., Lindsay W. A., Isaza R., West G.: Use of Famciclovir 

for the Treatment of Endotheliotrophic Herpesvirus Infections in Asian Elephants (Elephas Maximus).  Journal of 

Zoo and Wildlife Medicine, 2000. 4 . 518±522. 

 https://doi.org/10.1638/1042-7260(2000)031[0518:UOFFTT]2.0.CO;2. 
 

Seilern-Moy K., Darpel K., Steinbach F., Dastjerdi A.: Distribution and load of Elephant Endotheliotropic 

Herpesviruses in tissues from associated fatalities of Asian elephants. Virus Research, 2016. 91±96. 

https://doi.org/10.1016/j.virusres.2016.04.012. 
 

Sripiboon S., Angkawanish T., Boonprasert K., Sombutputorn P., Langkaphin W., Ditcham W., Warren K.: 

Successful treatment of a clinical Elephant Endotheliotropic Herpesvirus infection: the dynamics of viral load, 

genotype analysis, and treatment with acyclovir. Journal of Zoo and Wildlife Medicine, 2017. 4. 1254±1259. 

https://doi.org/10.1638/2016-0141R1.1. 
 

Stanton J. J., Cray C., Rodriguez M., Arheart K. L., Ling P. D., Herron A.: Acute Phase Protein Expression during 

Elephant Endotheliotropic Herpesvirus-1 Viremia in Asian Elephants (Elephas Maximus). Journal of Zoo and 

Wildlife Medicine, 2013. 3. 605±612. https://doi.org/10.1638/2012-0174R1.1. 
 

Stanton J. J., Nofs S. A., Zachariah A., Kalaivannan N., Ling P. D.: Detection of Elephant Endotheliotropic 

Herpesvirus Infection among Healthy Asian Elephants (Elephas Maximus) in South India. Journal of Wildlife 

Diseases, 2014. 2. 279±287. https://doi.org/10.7589/2012-09-236. 
 

Stanton J. J., Zong J-C., Eng C., Howard L., Flanagan J., Stevens M., Schmitt D., Wiedner E., Graham D., Junge 

R. E., Weber M. A., Fischer M., Mejia A., Tan J.,  Latimer E.,  Herron A., Hayward G. S., Ling P. D.: Kinetics of 

Viral Loads and Genotypic Analysis of Elephant Endotheliotropic Herpesvirus-1 Infection in Captive Asian 

Elephants (Elephas Maximus). Journal of Zoo and Wildlife Medicine, 2013. 1. 42±54. 

https://doi.org/10.1638/1042-7260-44.1.42. 

 

Stanton J. J., Zong J-C., Latimer E., Tan J., Herron A., Hayward G.S., Ling P. D.: Detection of Pathogenic Elephant 

Endotheliotropic Herpesvirus in Routine Trunk Washes from Healthy Adult Asian Elephants (Elephas Maximus) 

by Use of a Real-Time Quantitative Polymerase Chain Reaction Assay. American Journal of Veterinary Research, 

2010. 8. 925±933. https://doi.org/10.2460/ajvr.71.8.925. 
 

Wang F., Flanagan J., Su N., Wang L.-C., Bui S., Nielson A., Wu X., Vo H.-T., Ma X.-J., Luo Y.: RNAscope. The 

Journal of Molecular Diagnostics, 2012. 1. 22±29. https://doi.org/10.1016/j.jmoldx.2011.08.002. 

 



 

37 

Zachariah A., Zong J.-C., Long S. Y., Latimer E. M., Heaggans S. Y., Richman L. K., Hayward G. S.: fatal 

herpesvirus hemorrhagic disease in wild and orphan Asian elephants in Southern India. Journal of Wildlife 

Diseases, 2013. 2. 381±393. https://doi.org/10.7589/2012-07-193. 
 

Zong J.-C., Heaggans S. Y., Long S. Y., Latimer E.M., Nofs S. A., Bronson E., Casares M., Fouraker M. D., 

Pearson V. R., Richman L. K., Hayward G. S.: Detection of Quiescent Infections with Multiple Elephant 

Endotheliotropic Herpesviruses (EEHVs), Including EEHV2, EEHV3, EEHV6, and EEHV7, within Lymphoid 

Lung Nodules or Lung and Spleen Tissue Samples from Five Asymptomatic Adult African Elephants. Journal of 

Virology, 2016. 6. 3028±3043. https://doi.org/10.1128/JVI.02936-15. 
 

Zong J.-C., Latimer E. M., Long S. Y., Richman L. K., Heaggans S. Y., Hayward G. S.: Comparative Genome 

Analysis of Four Elephant Endotheliotropic Herpesviruses, EEHV3, EEHV4, EEHV5, and EEHV6, from Cases 

of Hemorrhagic Disease or Viremia. Journal of Virology, 2014. 23. 13547±13569. 

https://doi.org/10.1128/JVI.01675-14. 
  



 

38 

K|V]|neWn\ilYintWiV 

 

S]eUeWQpm megk|V]|QQi a PaWRlygiai TaQV]pk miQdeQ mXQkaWiUViQak a] idĘW pV a 

VegtWVpgeW, k�l|Q|VkpSS WpmaYe]eWĘmQek pV meQWRURmQak, DU. Balka G\XliQak a Wpma pV a 

dRlRgi felWpWelek bi]WRVtWiViW, ill. a dRlgR]aW megtUiVibaQ Q\~jWRWW VegtWVpgpW, WRYibbi DpQes 

LilliQak a labRUmXQkibaQ Q\~jWRWW VegtWVpgpW. K|V]|Q|m DU. SyV EQdUpQek, DU. BikVi ImUpQek 

pV DU. DiQ ÈdimQak, hRg\ UeQdelke]pVemUe bRcViWRWWik AVha kliQikai, SaWRlygiai pV 

mRlekXliUiV biRlygiai Yi]VgilaWi eUedmpQ\eiW. K|V]|Q|m WRYibbi DU. S]iV] AWWila Marcellnek 

(SemmelZeiV Eg\eWem) a UeageQVek megUeQdelpVe VRUiQ Q\~jWRWW aQ\agi VegtWVpgpW. 

A SURjekW a] EXUySai UQiy WimRgaWiViYal, a] EXUySai S]RciiliV AlaS (ESZA) 

WiUVfiQaQV]tUR]iViYal YalyVXl meg (a WimRgaWiVi V]eU]ĘdpV V]ima: AZ EFOP±3.6.3-VEKOP±

16-2017-00005, ctme: TXdRmiQ\RV XWiQSyWliV eUĘVtWpVe a hallgaWyk WXdRmiQ\RV mĦhel\eiQek 

pV SURgUamjaiQak WimRgaWiViYal, a meQWRUiliV fRl\amaWiQak kidRlgR]iViYal). 

 
 










