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A ItS Ill'\(' I 

Fpil{lOlic hCIHolrhagi..: di:-;l..\lSl' fl',IID) is an I1llt.'l'IiOlis 1l0nvl·\inta~l(lil'-. dISCtl'l' 01 dVCl and 
c~!HIc '\1 k\I~1 1 ~\.'ltt1\pC" of FIID \lnl!'. d,::-;i!!uatl'd F-IIDV-4 and fJII)\-,liX_ ah' vp/nptll' In 

the ~\ld;l!L -(0 Llcil!Iall' rlil1ll-~lI {11~'l'd:-'l' iHn.:~tigalHm and continI of the <Ii _'(1:-; ... - J 1~lpid d!,\ell!\>,!ll,. 

a:-'!'<ly IS mgl.?l1lly th.'Cdctl :\ rC\Tf0C transcriptasc (Iff} polymerase til lin react 1011 (l{r,I'{'H) 
proloeol, prc"iou,l), fl'J>orled for dctccliol1 or the Unill'd Slates FII/l\' 'CI\1I) pl" I and c 
rioollucicic acid (RNA) ill cell culture Hlld clinical spec linens, was c\n!twl:d rnr dl'!Ct-thlll \,1 the 
S"d'IIl':sc (,liD\, scrolypcs RNA from Sudanese isolales of ElIDV·4 ,,,,el FIII)\'·\ IX, 1''''I'ae,ucd 
in (ell (nlllll'''. \\'(rc delccted In' the des.nihed RT·PCR·hased aSS:l\ T\' "peeil.it .1X~ hI' P('R 
plndutt~ WCfe \i~Uilliz<:d 011 cthillllllll brul1lldc-~talllnl agan)sc gl,j :\lllrlrfh.J1HlIl "II"JU,'t \\;,,, 

!lol duected when the EflDV RT-PCR·based assay was applied 10 RNA frO"l Sudal1es" hh",tpngllc 
\ III IS (RTVI serotypc 4 (BTV·41 or tolal nucleic acid cxtrncts frolll lInil'll-clcd BIIK·21 "dis, 
The scientific oosclc-alit)ns rcporled III this paper indicatcd thai lil,' ;Hc\itllisly dcs\'! ibcd 
fllflV I{T·PCR assay couitl he applied ror delcction or EHDv infcclio'1 nnwn!! the "udanese 
susccpl ibk' anim,,1 populations, 
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\1 .. \ \bd"ll" v, :Ii' F.,ill"ill;on of RT·PCR for deleCllon of SUdillll"C ,CI"lvrcs "I' l'J'/IHltlC 
tlL'!lHlIrlWg!C disc,JSC virus ~cr()g:l()Ur 

I nh'oductiol1 

Epizootic hemorrhagic disease virus (EHDV) is a member ofthe double 
stranded (tis) RNA O,-hivi/'lls genus of the family Reov;l'ido(;' (IEN'lER Cl 

al . 1974). EH DY is related to bluetongue virus (STY) and pa Iyam scrogrollp 
Orbiviruses «lARD et al.. 19XX; ARADAIB rl nl,. 1()9Xc: ARAI);\1I1 ct al.. 19 l)l)j, 

The EH DY has a worldwide distribution and exists ill at least len (li,tilH.:t 
scrotypcs, In central Sudan. previous studies showedthilt the incidellce or 
EHDY inkction was r~latcd to the rainy seasons.where the acti"ity nfthe 
insect vector. Cu/icoides ill1ico/a, i~i very high (ARADAIB et at" 199')). III 
the Sudan, fourisolalcs of EHDV. recovered from a sentincl calf herd al 
the Khfll'tOll1ll I Jnivl'l'sity Farm. are known to he enzootic (ARADAlll ct al.. 

IY'!'!). The isolates were found to be (EHDV-4) and (EHDV·31 ~q. as 

identified by serum ilcutnilizatioll test (SNT), Isolation ofEHDY serntypes 
was reported ill Australia. Asia, Africa and North America (SIIO"I \.'1,iI .• 

1%0: GM{IJ et al.. 19lili: AIV\IJA!B \:1 111..19(9) 

Thc North American EHDY serotype) (EHDV-I) and serolvpe 2 
(EHDY-2) cause an often fatal hemorrhagic disease ill INhite-tailed deer 
(SIIOI'E el al .. 1960: KARSTAf) t·t aI., 1961: M ETCA LF c! nl.. 19(1). There is n(1 
information available on the impact of EHDV on the wild animals alld the 
small ruminant species in the Sudan, including deer, sheep and goal 
populations, Infections caused by EHDV in local Sudanesc breeds of 
cattle arc thought to be sub-clinical, as no evidcnce ofclinical hemorrhagic 
disease has been reported. However, reduced production and reprodlletive 
performance have a greater economic effect than induction of cl inical 
hClllOrrhagic disease (reviewed by ;\RAI)AIB ct al .. 1(99). Becallse (Jr . 
ullfamiliarity with the ecology and the. biology or these virusc:;, the 
international movement oflivcstoek belweendifh:rent continents is reslricled 
unless the animals arc certitied free of intection by conventional virus 
isolation (1I1d serology (OSBURN et al.. 1994). This restriction could kad to 
economic losses for EHDY-endcmic countries, such as Sudan, which rely 
Oil thc saJe of livestock for foreign exchange. 

(Pflvenli(ll1al diagnosis of EHDV infection by virus isolatiol1. sl'JOlogy 
Hnd electroll microscopy is time consllming, labour intensivc and costly 
(PEARSON ct al.. 1992: ARADAIB et aI., I 994a: ARADAJB ct al .. 1995a: ARi\J>i\1B cl 

ill.. 19'>7: i\RADAIB ct aL. 1999), Molecular diagnostic techniques, il1cluding 
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1\1. ,\ ,\btlall .. cl ,,1. r,,,llIal',," "f [n~PCR Ill[ ticlc<:ill1n of Sud,,,,,'s .. ,en'lvl'(" "I "1"1'"'''' 
hemorrhagic discl.\~(, \' Iru1" ~crogroup 

complementary DNA (cON A) probes, were developed to impron? \'iral 
dctn:tion melhods (WtLSON ct al, 1990), Gcnome segnlenl 601' EHDV-2. 
which codes for nOli-structural protein I (NS I). was found 10 be the 1110St 
highly cOlIsel'wd gcnome aillong cognatcs ofEHDVsclugrnllplh:I'l'forc. 
il \\'<lS considcred of interest to develop a simple. rapid. 1110re scnsltive and 
speel ric RT-PCR-assay. bascd all nucleotide sequelll,,!S ortha! genome 
Itl!' detection or the United St(ltes EHDV serotypes (Af' ,\\);\113 <:1 al.. I '}q..tn). 

Recently. :ve described a PCR assay with cheinillllninc'ccnt hybriuizHtion 
f()r uetection of North American and Ccntral Atl'ican i~{)lates of EH DV. III 

cell culture alld a variety of tisslie samplc'>. based 011 gt:1I01llC segment lO 
ur (J-t I)Y-I. However. this assay was lound 10 be less ';:nsill\e (AH\lJi\IB 
v!lll.lt)t)Hh) 

The objective or the present study was to (lpti111ile and e\ aluatc the 
potcnlialuse or the previously descrihed RT-PCR as~.;]y (AHA\),\!B ct a!.. 
1'Il)-1<I) for dl'lectioll oJSudal1ese EHDV scrotypes in u:lleulture, 

1\lalerials anti Illl'thllds 

('ell cultllre, \'il"l/,\ 1){'()I)ogu(ioll alld IIIIc/CIt' u, ','(1 l'\ (radl(J/I Till' 
four isolates or UI [)Y prescnt in the Slttian reprcsl'l'ling. (I, 11I)\'--~ alld 
I II nV-I I X) and till' Sudane'>e BTV serotype 4 well' lIsed in [his study 
The viruses were iSt1lall'd and processed as uescribed PIC\iOliSly (.\I{;\()i\IH 

altd OSBURN, 1994l'), All viruses were propagated on cOllllncnt monolayers 
of baby hamster kidney (BHK) cells (ARADAIB Ci aI., 19'J~a), The infectious 
material was harvested and eentrifugcd at 1.500 x g for ]0 mill and the cell 
pellet was used for Ihe douhle slranued (tis I tlsR NA cxtri:ctioll as previollsly 
described (AR/\DAIB cl al.. 1 (l94a), 

!'ril1l('l'sc/edi()l1, EHDV Primcrs were described ill detail in a previous 
repnrl (ARADAIB ('I al.. 1994a), Briclly, primers (20mer eaeh) were ;:,elected 
from the published sequence of genome segment () or EHDV-2. which 
codes for non-structural protein I (NS I), and llsed ill the RT-PCR assays, 
EHDV peR using primer PI and P2 would result ill [I ~X7 base pair (bp) 
product. 

P()/vlI1C'rmC' c/Will reaction, The PCH protocol L1s.,'d in thi!" !"Iudy was 

basically as previoLlsly described (AR,\ 1).'\ IB CI aI., I')'),! 11, Except tital the 
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~J \. Ahtl;"la cl al: [',aluall"" (lr RT·PCR for ,klccllOll "I' SlId"llcsl' sc"'IYres or "1,.,,)('1,,· 
hrmorrh':lgil' disea!"\.' Virus .sl'rngroup 

Taq DN A polymerase (Perkin-Elmer Cetus, The Perkin Elmer Corporation. 
Norwalk. CT. USA) was llsed at a concentration of2.5 units per reaction, 
The thermal cycling profiles were as follows: it 2-min incubation at tl5 ne. 
followed by 40 eycles of95 "C for I min, 55 uC for 30 sec and 72 "e li)1" 45 
sec. and a fillal incubation at 62 IlC for 10 min. Thermal profilcl, \\'ere 
performed on a Techlle PHC-2 thermal cycler (Techne, Princeton, N.J. 
USA), 

Twellty microliters from each PCR reaction cl?ntaiiling amp Ii lied pt oduc! 
were loaded onto 2% SeaKelll agarosc (FMC Bioprodllcts, Rocklallll, ME. 
USA I and electrophoresed Thc gels werc stained with clhidilll1l bnllllidc. 
washed ill double distilled wnler.for 10 minutes, and the specific .:lin bp 
peR products were visualized lIndel' UV light. 

Results 
The previously described EHDV RT-PCR-based assay afforded 

sensitive and specific detection of the Sudanese EH DV serotyp.:s and 
field isolates. The specific 387 bp PCR product was visualized 011 ethidiulll 
bromide-stained gel from 1,0 pg RNA of the Sudanese EHDV serotype 4 
(EH DV-4j, alld EHDV-3tH llsed in this study. The <l11l01lnllll 1,0 Ill! RNA 

~, 

~ iI!, I, Detectiol1 of (ile Sudanese isolates of el'i7onllc hcmorrhagil' disease "lnIS '<:Cl'gl I'llI' 
hv In·peR. Lane M\V: l110lecularweight Illmkcr; Lane 2-4: EIIDV-4: Lane :i.{,: I I!D\'

'IX: I.alle I and 7 BTV scrnlypc 4 (llTV-4) and totalnudeic acid extracled lio1ll1~IIK-21 
cells as negative con trots. respectively, 
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Table I, Specitlcntion of myomorph us mammals e,\ilmiIlCd bYl'cl1nculturc and 

microscopic agglutinaliQll acordmg to the trapping ai'ca ",ith corresponding rcsulh 

\1 .-\, ,\bdalla el ,;11 1",y'Jlu.ltion pf RT-P('I~ fpr {ktcrlioll of Slul,lnl':;c 'l'fnlypc,,,,; PI' Cpilnn!il" 
hC11lonhngic dlsl>a~l' virus ~l'H)gIOlip 

from BTV serolypes 4. and total nucleic acid extracts from uninfected 
BH K-21 cells failed to demonstrate Ihc spec.i fic,l'17 -bp pCR products 
(Fig, I), All EHDV isolates. which were EHDV-Iwsitive by Cllllvcntional 
virlls isolation. wcre also EHDV Iff-PCR positive, 

Discussion 

TI]c four EHDV field isolates used in this stud) represented a range of 
topotypes viruscs.isolated froin sentinC! c<1lves and the Il1s~cl vcctor 
(CLIlicoides illlico/(IJ in Khartoum. Um bCllcin and Nyala regions of the 
Sudall, 

Thl: Sl:l1siliv!ly studies uflhe desl:ribed RT-peR l'l'oto('ol arc comparahle 
to or evcn more sensitive t/iun the l:oJlvcntional \ irus isolation method, 
The specificity studies indicated that the specific :\:-:7 bp peR product was 
not amj1lilied ti'OIl1 a relatively high concentration .)f 1.0 ng of RNA 1'1'0111 

Sudanese BTV-4 or towlnucleic acid extracts O'olllllon-in1Ceted BHK-21 
cell controls under the same stringel1l:Y conditions described in this study. 

Despite thc small sample sizc lIscd in this study, which reprcsents the 
fOllr Sudanese EHDV isolates, we believl: the present investigation is 
acceptablc to validate our previously described I'</-:IDV In-peR assay as 
a potential diagnostic assay for detection 01 Sudanese EH [)V Isoiate~ 
recovered from cattlc or the insect veclors, 

It is worth mentioning that this RT-PCR is a st'rogroup-specifie assay. 
which could be used to detect EHDV selOgroup members only. For the 
last 10 years the only available method IIX identi fk:ltioll of EHDV serotypes 
has been by the conventional serum neutralizalioll test (PI'ARSON. 1992: 

ARADAIB et ai.. 1994b: ARADAIB et al.. 1995<1: ARAl).\IB. 19(9), IU-peR for 

specific identification of EHDV-2 (ARADAIB ct'al.. 19<]511) and scrotype
specific identification ofEHDV-1 (ARADAIBclal" 1995c) were prcviously 
described, Recently, simultaneolls scrogroup-spcciric detection <lnd 
serotype-specific idcntification of North American serotypes of EHDV-I 
and EHDV-2 lIsing RT-PCR was described (t\RADAIB c! al. 199Xa), 

Subsequcntly. a multiplex RT-PCR for simultaneolls detection and 
diffcrentiation of EH DV and BTV serogroup members was also described 
(ARADAIB. 19(9). RT-PCR assay for specific idcl1 t lj'icatioll ofthe Sudancse 
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M .\. And"ll" Cl al.: hnlu"tio" of RT-I'CR fOf dclecllOn of Sudancse scrotypes or CI"lt>{Ilic 
hCllwnhngic di~casl..' viru:-i scrngronp 

EHDV serotypes is yet to be developed. The previously described RT
PCR assays were successfully applied on a practical scale to evaluate 
[HDV infection in sentinel cattle frol11the San Joaquin Valley of( 'alii'ornia 
(ARAf)AfB ct aI., :W(2). 

LHDV gCtHlIllC scglllelll 2. which codes tt)!' VP2. is associated \\'lIb 
serotype spccilicity <lllllnclIlralizing antibodies (MEC!lAM and DI:AN, I'iXX: 
IllllSiVtANS ct ai.. 1979). Analysis onlle llucleotide sequence ofVP2 genome 
would be useful to study the genetic diversity al110ng the Sudanese \:HDV 
isolates, In addition, a fragmenl of VP2 nucleotide sequences could be 
targeted to design EHDV specific primers. These primers could thell be 
lIsed ill RT-PCR for specific identification orthe Slldanese EHDV serolypcs, 

Further studies arc in progress to determine the capability of the RT-PCR 
tuchnology 10 identify the Sudanese EHDV serotypes. and to evaluale its 
potent ia I as a scnsitive and spccific diagnostic assay through comparison 
with c!:Hlvcnlional methods used for identification of EHDV intecrioll ill the 
Sudan. 
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l'pi/ootska hCI11Drngrjska holest ,it ,ma/lm I1ckonlagiollm holes! klcua i gnn:da. ,! ~!ldallll 

'c Cll/ools,i .I""'jajll nalmanjc 2 scmllpa vlrllsa Ie hoksli i (0 EIIDV-4 I FlIDV-.1IK la l1':/illll 
POU/{I~l!Hl (hia~fl()Slikll I kontlnlu potrchnt Stl hC/c :-o.U\}"t'IHctlC 111c!odc Za dnka;: ;"l'I'O·'IjHl\-;! 

inh Plcllih u SWl;lIlll \ Icdnovnlw -'C lanl:<11W n:<IkclJil ptllimcrai'olll liZ prcdhodnu IC\ d'/IIO 

IrHl"krlpci,i" (Rr·I'CRI. "l'lsm1<l II SAD-u /a duk"l RNA scnlllpo"" I i 2 virllsn cplz<,,"ske 
hCIlIOIaglJskl' buies!; II staniciloj kulllll'l j klmickolll Ill<llcrijaili. RN!\ ,1Idnnskih iwlotil (111)\' 
4 i r:IIDV-J I H ullln()zcnih II stnuieno; kllhuri doknznl1a .Ie 10m mclo<iol1l. Sl'ccifii'ni pml/vodi 
PCR-,I pd JR7 pnrova bal,(l dokanmi su u ngaroznoll1 gclu p~mocu bojflnja clidijcvil1l hrom:ldonL 
Ullll1aianiC ~pccifieuog slijed" nijc c!okazano kad .Ie kao izvor nuklcinske klsdinc .."hUen 
sCltl!ir ,~ \,irUS;l nnh:sti phl\'t),g j~7ika iJi ckstrnkti nukfcinskc kiscllllc iz ncinficinmc st['!liCnc 

klillUIC BIIK-21. Na Icmei.llI dohivcnih rezultaw zakljui:ujc $C d" .Ie PrI,l' oplsani lesl (lPOII"IIIO,11 

prikl;llian i l<1 odn.:djv~llljc sudanskih SCfOlir)Onl virusi'! cpizonrskc hcmoragijske hokstl. 

"'Ijlie n\' dicei: ,illlS CjH/OOlSkc hClllonl!-,i,lskc holesli. RT-peR. Sudan 
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