
COPY

AD-A228 367 AD

GRANT NO: IW(D17-89-2-9029

TITLE: THE IST INTERNATIONAL CONFERENCE ON HEZORRHAGIC

FEVER WITH RENAL SYNDROME

PRINCIPAL tiVESTIGATOR: le Wang Lee, M.D.

CONTRACTING ORGANIZATXON: Korean University Medical Collegew
Department of Microbiology
4, 2nd St. Myungyun-Dong Chongno-Ku
Seoul 110-522, Korea

REPORT DATE: May 1, 1990

TYPE OF REPORT: Final Proceedings

PREPARED FOR: U.S. ARMY MEDICAL RESEARCH AND DEVELOPMFNT CORMD
Fort Detrick, Frederick, Maryland 21702-5012

DISTRIBUTION STATEMENT: Approved for Public Releasel
Distribution Unlimited

The findings in this report are not to be construed as an
official Department of the Army position unless so designated by
other authorized documents.

Ati



REPORT DOCUMENTATION PAGE J~ a u

, ,,PORT to -_IxI c,,f,

241 SECURITT CAT.OAN AUTH4ORITY 3 i'I AI8UiSU NIAWAulTY -. f --IPQA

~a O((W$L1ATvQ~OuQoow GRADING $C(M AIpEovoII for pu -Xlc re.oi@;
Distribution unliited

6S, NAME OF PtOVOILWNG ORO.i$IZAjiON 160, 01111 SYMBOL IS, NAME Of MONITORING ORGAN"Ai.ON
Xot4f UnversOity Medical CC1O (If j..(gF4j

Department of Mcrobioloay
"e ADDRESS (Cid, suaff. afa:p c* IIIF ̂0040$S(Cory, Sle. jW i~ p Coot)

4, ind St. Myungyun-Dong diongno-Ku
Scouxl 110-522, Woen

IP. NAME( Of fUN0 NQN$O#UNG " 01 . SYMBOI FROCUR[MANT INSTRUMENT 101NTIi1.ATiON NUMIUER
ORANVTION U.S. Army HeRc~1 pt jppkbE)

Research & Development Cot Grant No. DAMI7-89-29029
Ik ADoRASS(0 $ f1.'t. e.Pk c1 ) 10 SOURCE OF FUNDING NUMBERS

PROGRAM PROJNCT tAS? WO IT U'"
Fort Do rck ELMENIT NO NO NO, CESSJOW NO.

Frederick, Maryland 21702-1012 .......

I I TITLE (VwcV~ Securny Clisufxao~in

The lst Interna ional Conference on Hemorrhagic Faver with Renal Syndron

12 PERSONAL. AUTHOR(S)
110 Wang Lea M.D.
I3, TYPE OF REPORT 13b, TIME COV(RED 14. DATE OF EPORT (Year, Monlf DaVy) IS, PAGE COUNT
Final Proceedings . ROM'421 ZU TO.6!23!90 1990 may 1
16, SUPPLEMENTARY NOTATION

1. COSATI CODES 1S. SUBJECT TERMS (COnOni. on rteve. of nectusan ~P4 dnt~y by block fumbe

FIELD GROUP SUl-BROUP RA 1, Hemorrhagic Fevers, Synposium, ED, Foreign, Conference

19, ABSTRACT (CO nt" onl retu of .ew(.l ad voenaoy by block numbet)

Conferenco uas held In Seoul, Korea, May 4-6, 1989.

20. OJSTRIOUTIONIAVAJLABIUTY OF ABSTRACT 21 ABSTRACT SECURITY CLASSIFICATION
3NCLASSIFIEOMNUMITED 0 SAME As Rpr E3 OTC USERS Unclassified

228. NAME OF RESPONSIBLE INDIVIDUAL .22b.TELEPHONE (include eo .OFFICE SYMBOL
Mrs. Vir:inin H. Miller ,(301) 663-7325,,,,,, .! SGRD-RMI-.

DD Form 1473, JUN W Pmkw*d&dem *obokJe. .71?3 SECURITY C ASSIFICATON OF TH5 P AGE



LiAL

The h*.* t A wm tl o"f

f



The 1st International Conference
on

Hemorrhagic Fever w~ith Renal Syndrome

PROGRAM & ABSTRACTS
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CHARIMAN'S WELCOME

Dat "olleagues,

It is a great privilege and pleasurc for me as a chainnun of
the Orgar1z'ng Committee to welcome you to the Ist
International Confrcence on llmorrhn !c Fever with Rcnal
Syndrome. Seoul, Korea.

An interesting and stimulating scientific program to
update knowledge on hemorrhagic fver with renal syndrome and
the exciting social program has been planned and we hopt that
you will actively participate In all programs.

The Organizing Committee and Secretariat haire made
ecvry possible effort to Insure that your stny In Seoul Is
comfortable. worthwhile, and memorable.

Welcome to Seoul and to the Ist International Conference
on Hcmorrhagic Fcver with Renal Syndrome. and may we have a
productive and cnJoynble gathering.

Sincerely yours,

tlo NVa

t ri Wag Lee
Chairman
Organizing Committee



ORGANIZING COMMITTEE
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GENERAL INFORMATION

Opening Ceremony
All participants and accompanying persons are Invited

to attend the opening ceremony to be held In the grand conrerence
room, 2nd Floor, the National Academy of Sciences. on May 4
RThursday). 1989. at 0900 hourni. The ceremony will be presided
over by the Chaiman of the Organizing Committee,
Pror. 11o Wang Lee.

Speakers will be the Minister of Public Health aind Social
Affairs, the flonorouble Dr. Moon Tat Joon and the President of the
NaUonal Academy of Sciences of the republic of Korea,
Dr. Ton-lKk Suh.

Social Progrtm
Trhe OrganizAng Committee sincerely welcomes all

registered participants to the following acltlvltes at Palace Hotel.
Admission Is by Invitation only (name badge or guest card
requircd).

Pre-Conference Reception Wednesday, May 3, 1969
at 18.00
(Cosmos Room, 12th Floor)

Welcome Party Thursday. May 4, 1989
at 19:00
(Royal Ballroom. 1st Floor)

Farewell Party Saturday, May 6, 1969
at 19.00
(Royal Ballroom. 1st Floor)

Conference Office and Registration
The Conference office hours are:

Wnedy, May 3, 19W 1210-2100 hours
(Palace Hotel)

Thluday, May 4, 1989 0830-1800 hours
through the Conference (National Academy of Sciences)

The registration will take place at the desk, 1st Floor
Lobby. Palace Hotel, beginning at 1200 hours. May 3(Wednesday)
only. From May 4 (Thursday) to May 6 (Saturday) the registration
desk will be at 2nd Floor, the National Academy of Sciences.

6



Access to Confcrence sclentiflc scssions and to social
functions is available onbl to those wearing name badges or
holding personal invitations.

Cx ency and Banking
Tile Citizens Bank which Is located near tle Palace I lotel

(SO tit) will provide currency txchange and banking facilities for
the Conferencc.

The bank is open from 0930 to 1030 hours from Monday to
Friday, and 0930 to 1330 hours on Saturday.

Credit Cards
The Organizing Committee regrets tlat payments due to

the Conference for fees, accommodation, tours, etc.. canot be
made by credit card.

Dress
Dress for all social functions Is Informal.

Shuttle Buts between Palace and the WaUonal Academy of
Siences

For the convenience or Conference participants. a shuttle
bus service will run between hotel and the NationalAcademy of
Sciences before and after the Conference.

Emergency Medical Services
Emergency Medical services may be arranged by the

Secretariat. During off-hours, contact hotel front desk.
The Conference cannot accept responsibility for debts

!ncurred by individuals as a result of illness or Injury.

Smoking
Participants are asked to observe a Conference regulation

against smoking in lecture room.

7
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PostConfcrcncc Tour (OptlonaI
Thc OrganlxWn Conunittet has irade arrangcnient for

op~lotal tour. Ticket (or the tour care bc purchased at the
rtgtstm. tion dcsk. Tour accommodations will bx made on shared

* twin-room brisis. Tour price Inclufts rooni, all board and
transport. Bus will be Inclenifcd with the appropriate tour
mcnibers. The tour depart frmi Palace I lotch on May 7 (Sunday)
At 9:00 O-M.

WL Soruksan Natlonuat Park and 1Cyonglu Tour
May 7-10, 1989 (3 nights rind, 1 dlays)
Cost: US~k396 (twin use)

US' ' 40 (,;Ingle ust)

Accompanying Persons' Progfram and Dally Seoul Vicinity Tours
The accompa)-nying persons' program. Shopping in

Rlamon willl be plnneid on May 6 (F3riday) afternoon.
Conference participants and hinlly members who wish to

take part In d~aily Seoul vicinity totArs will be arranged at
Inrorniation desk. Palacc I iotel.
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SCIENTIFIC INFORMATION

The omcial language of the Conference Is English.
Simultaneous Interpretation will not be availablc.

Roon for Presentatons
All Conference sessions will be held in Grand Conference

Room located on the 2nd floor of the Nntional Academy of
Sciences.

Audlo-Vldual Aids
All slides must be handed in to the Audlo-Vidual room at

Ieat one hour before the start of the session. Slide projectors will
be a ailable for final viewlng. All slides must be collected from
the AV room as soon as posslbl after the presentation.

Late Altracts
Participants should consult the Secretariat regarding the

photo-coying of their abstracts for distribution at appropriate
sessions.

Presentation
Speakers will be seated in the front row of the session

room and must move quickly to the microphone during the
Individual introductions by the Session Chairmen. After the
presntation, speakers should return to their seats and remain
there until the commencement of the discussion period.

Timing
Speakers must abide by their assigned presentation time.

'Me time for invited speaker is 20 minutes and for free
communication Is 15 minutes Including discussion. If the
Chairman is Informed that a speaker can not make his
presentation, the Chairman should announce the schedule
change at the beginning of the session. And the speaker's
assigned prescntaion time will be used for free discussion.

10



SCIENTIFIC PROGRAM

Thursdaiy, May 4 (Morning)

wn"IELE UCTURES I (Grand Conference Room)

IL1.1 1O0 IjfS Nst and Prmlne Oi'cnAOw

TL1-2 100O Ilse rut tovp cpttcmf c ho~ora~w (E In China

11-3 10 11aciorrhoyc ft a with rtwna syndromec In SouhcttAsta

ILIF4 11:10 7U study qfla=SIn the otct UnL~n
L. &. 31-avdt.n)i S. G. I3no;4w (V-S-S-JI

Vt1.5 IWO1 Hanorhoplofcw with roiInolo aintom th14r"nl

1) NnmII [YupA-. .vI. S.A.

UA1.6 11:50 Rkrhsccxruw awsjdnc n na

ILI-7 1210 ErpldcatoloV9 and distribultio oflirantmv4russ In thieAmncrlas

12W~ Discussion

12:40 Unch

Thursday, May 4 (Aftcrmoon)

FREE COMMUNICATIONS 1 and MUMTE LECTURES 2
(Grand Conference Room)

Chairmen: James LeDuc (U.S.A.). Song Gn (CI-lnn)

FC1.1 14:10 A rv~w qtjIfRS In Slouenla
IiiA1iiZf6-up . B3. Cdinan. A. Krnlghcr. 1). Ferluga (Yugoslavia)



FC1.2 14~ '~$,m~ d oct oWkd n Me£h cqwr.@mIa4z LnI~ded rats Kith

flIN~ T. KUMUL~t 11. M WJOlo. 11. W. L aJip~ui, KOMa)

FC 1 -3 14.40 cpwaiIologc stud" ofi ntadn rccel b~~ oaianong urban ruts

A.Lrik-4& MhIS~IN41 t !An nKut 7h~u. Iko Tashisa.
Nobuo Hashttimoto ~iP--PwJ0

roC14 14W5 '4&S-Pr-Icnct ef Vantibocd" to flantacn W'ru antong US Marfncs
d-ploijd to XoruA
fL)akc A. C=Un~, ClIoi0 i I 1100 It Nt. Wcst 1H. W. Lcv tU.S.A.Kazt.

rc 1.5 Iw1o -- pwaftfolowj cM rup"t dfoopnoLs qI jr~pat Cq~ncm icc

Maul Victlima Evwit"mi, SMotd

I= Coffcc break

Chzirmen: &. A. llutchcoko (U.S.S.lL). Yaw-Choong Chan (Sinpiporr)

1'C14 15W4 ' Wdcnocfor hcorwa~fcvcr u(Lh rxal stjudrcmc at the Andamaun

CUYIlpovntier r~iI. Guy I (otd. Nt. flhi"tz~j. LLCU. wt . I
. tkc3purn. lndLfi)

PCI.7 ltow Uon rhcafcvw wih rtal xd~ndrmnw In Gcmony
4uMzsrnft~1. Lw flodc. OItoar coruc-). Vk . ocrouloy)

PC1.8 IheI Thprefnz state eIfcntanu rinfiktioll InRonmc
NI.ri10NMal (tal1y)

=-I2. 1(3W Xc~icu of ontavfrus ultrastructurc

IU.22 10:50 md iluli bodksof r1lantan (IMV7 virus cxprcseod byj rvcomnbfrant
voccinla t4rzui am raecLd byj "
Huing Do~. Uu I longnxi. Zhou JtnjIVI (China)

1740 Dilscussion
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Priday, May 5 (Morning)

INVITED LECTURES 3 and FREE COMMUNICATIONS 2
(Grandi Conxference Room)

cVlnn: Jod.M. 041:yniplo (U.S.A.) C. Yong Kr*ng (CftnMAd)

LM'1 O Wing xsoriA*i/ qf S pniouidc egm ants qjdjffrnt Pumobrrg q(
*5kmtoutrusom"Ot
Z i n azg Mirk P1Affington. ()ongwmn Yoo tCuAdo)

nn1~~!w~tW~n.Jim AnikAAAt. Hugh ULial~oticn,. Ybogi-Kyu Chu.
~J04 ulrhysipic U.S.A

"%14 240 nM tral RS Ln n m an
It .U/,'e C MJ Atu L.J. B'Wk. W. Sontz. S. C. t~k T. J. Smo D. W. nuii

FC2.1 10;00 A clkinia sctidg of~ fIoztiv4 wacdincagainst hacioo-Mpwsfnv uwfhl
rnal i~drome In t-vlunc-
12nalgloiali. jin Won soniijo Wa~ng x (Korc4

FC22 1010o Clinical trialch~ofh rhoaicfivwruv~h rcnalsy drnnc icacln In
boluntoro

FC2.3 10:30 AMbo rcqwtrsc% of Individuals vocdnatc A th l1YS Iactivated

Yt YOnOgSin. Vic 71it-yong (Chin)
10-10 hKuialon and Coffee brea~k

Chairnca: J. S. l~v (Kont4).nkch1 Krtnna $jipan)

=L~4 low5 71w jxithpphjuoloWi of hanorfiag~ever uAth renal wyjn4rnnc
Tnflaul- a. co-trif (U.S.A.)

IJA.5 111 Comprison Qf duram-ot clinkcalfon rmQfha~norrw fctw with r'cnal
ax~udrnw In tht wrd

114-6 1130 Outbrewak and con trol Qf laboralmri acquired hemrrookfwar usAth
renal 4PlrbvT OnI n Japowt
Jnfrhl KaMnata- Tknhtsa Ytunamoucl, Knyoko Dohmne. lllroyuki
Mlynmoto. Michinki Tiaknah. Koichi Ytimnlshl, Tauyoshl Kurata,
11. W. Lcc (Jai=n, Konca)

13



113.7 11:50 Chem1otherapy) ofUFR~S
Jita_ %%Ut Cil. Nt I 6IA .T.M. Cwrtfr. M.Y. OurnA4 JI SuIVAII 7-&A

&W. Ytumn. T.M. 71as MO. O~Muu. I C W. tcv cU.S.A. ChttuL linti

12=) Lwi-h

Friday, May 5 (Afternoon)

FREE COM WNJICACIONS 3 (Grand Confertnec Room)

1'C-I MOO MIolecular cloolng and I~uctmI4 eeuunvt amalijdiof tlitc gmmc of
ncphroxad11 eckk Wru.*strat 114dhis B31

M-~2 14:15 dwmdocrLxCflons of ladntcan virus envelope 919jcoprokcfn antIwc
&*irmnantii MatedU to v~(us nrioaLzioi end padwqgmcsh LIn
sucklIng mice

M3i 14:30 EkPrIcdIta wrfctton, qfhun vascular awn40t hel al cells with
1i0nta)Cnios
BRellvrti YnMttgahnt David J. Silvcrmau), D. Catrklon OaJdusk (U.S.A.)

FC3-4 1t4 Studkes on~ tha jpropoation of lianloamn wus1 18 In )WCI cell

:ngi.,Chng Yong T. Ynng. Chul S. Chol (I'orca)

1,C3.5 15.00 ApronsWng opproachfor Isolation oflfantavtrusfrom ZLRsptlcnts
during Wetr con a

FC3.O 15:15 Isolation of hanorr*haglefever with renal syndroinc vrus from
pardphcrul blood leukocVtls of human paUents
Cing Kim, Tat-Oyu Kim. 'Mooti-Gun Rhyu nixd 11yung-Uk UrIn
(Korea)

14



Chdthmcoa Y. T. La (IKo4. ZA tuLot (Sw~1cns)

M347 ISAS VkW fp~z v mf o~~bk apnfl$(w ta~voca I 8wad
qrtd 4 &-.- Xk i padalI isdL aitm uibfom 1~rarorfdQCf0vr

GUY' 11MALi J~n Ckn)COL A. -rtcm . NiikIuon, () Mi 'IM00=~I

rca36 l8o Wcmnatica of IW t4pc of am. Lod1lii os~ilnst CkthOvionio~

of rlagoslc~frn pdcknts Mthl hearo*cfav wlh m~vat swt-ronw
POFRS)

(M~~gfuklatc Yu"4t~. SA

Fc3.9 10:11 Rtnpd ictvdfcngi ofJU1V$ U&ue Wfcdom usbIg Ith dmxioj parikLc
.baLa4 FIIlnya~iv rvport

M-10 MOO D iawnUnkcd (mniuncsorbent *azot ustng bacu~ovrts cx=t

FC341 IM- SC45mrloyjkc compaerts of Itaitatirus stmohrs
&J~i~~n~Y~ftg-K) U ChU. Shnn I lnsty. JAIMS kI1)iw C.OtuRIC

FC3.12 MOO0 Dit7crrntfat sic~oc diagnoc~s of hoiiorrhosjc &*oosoiiammg
XMSd&-W ZUR1S Li XCorv, &i IV"
LAI. J.~kJ. W. sofi, 11. %k. I.M DWCi4

FC3-13 17.15 Drcitiir frsna f5hertj~o fmnrs yhti~c
tatfon fd~rrta *a isdfdpwLc onat"Co ofwcafromlff~s
plits
24Z-.1=r. It. W. Loc. 0. vim der Cnn. ANQik..u~m jKorva. 1301jumn



Sitturday, May 6 (Momng)

FREE COMMUNCATIONS 4 and CONCLUSION
(Grand Contcrencc Rtoom)

C Wrint: ScunigChul Vark (Korva). fichAnt YAi#4harA (U.S.A

MACI O D00k CZ artak 4:yL.~fataf cc~ In 1waro~fewr with r'mal

)ixjYxvu. K It. KIt.4$. im.S. KkmlljJ.. Lee (1((rrA)

FC4-2 WS1 %xvec~ful Deih'mry in a patient wlth hanocrhofaxru:4th renal
syndromec 111 FXV
VLAW. hO~. IL VllannJS flon.,. K. Kint.4. W. Cbof. S. im. J. & Lee.

FC44J N Q Cinkcaffcaturts fh mrhacfcvawlth renal s~drnimc Ilx
caus.od IV tou ti1ir& &1Jdlon a clinical and laboratovV sulcl# on 2.9

ULZ4bulhIW. iJ.. & C. lrk. 1.V. Lcctwn

FC4-4 95 Maigndc resonance (mcowr AM£R ctkkfn In cotrhagkfcvcr with
rtnaJIWndrvmcOUMVR
Xnj UIL &11.K Ri .S. 11 S nt.J S. Le (Koma)

FC4.5 10:00 Act1ataotqfplasmau kallIkrcrfn'&lntn sytem in hcinorrhcr3efctvr
with renal *yndromt I1LnL4

S. I fan J. T. Cho. S. K Lee, S. ti. J.3S. Le. M4. Lee (Komna

10:15 Cofrec brcak

CbA~rincn: Gum-ltyong~tn (Korea). Juhani LnchdevIrtA (Finland)

7C4-6 1000 17w ehangan qfpla. ia atrial nabrlurctleporeptide CAO' level
Kaivfl~lg to each clinlca4phwcs qfXa henwafocfoxr

4cong Euy Park O-Au Oyu Song,. Icul Jung I M Scung Chull Park
NKoma)

7C41*7 1o0M Changes in hjmtphocyter oubpopukztlons during hERS
Richa~rd NI. Unwi& 11o Wang Lee. Anthony P. Sec. David U. Parrish.
Jung Sik Moon. Dal Jung Kim. Thoms 14. Cosgilif (U.S.A., Kom-it)

7C4-8 11jO Platelet aggwimation and rvL~we In )URS patients
RHluiriMLJ+I% I lo Wang Lee, itntbony P. Sec. David 13. Panrish.
Jung SIk Moon, Dal Jung Kim. 'Thomast M. Cosgriit (U.S.A., Korea)

FC4-9 11:15 Scintigrphic nutsurcwrnt qf tM diangm Afpabnovwy wuasuature in
Kam hanorrhapcfaftr
Dogu!2L Dac Jung Kim, Myung Chull Lce. Chnng-Soon Koh (Korea)
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FC4410 11-- Astincve &Idudlort tbd4 I Lhi han4rrha*Jfmw- iidfh rivita
epidromrc vlnA*IWifo* rag uid culturc cicUg
tth! T4tA At hinOttil, KayciW 0011UM. NtAshltk
Y~iswdn. Roitrb Yam.tsIht. Juntchl KWM'M ~JPW)

F~w441 11:43 Jrw pdtti studJ i c PtrwihyAt farx ca csaqbnarrh~*ok
fcmr ii4th rw'i1 iydnxinc 01YRSO
&J w J.S. 11~,0. J. 3, kA. M. tAV MtA~

FC4.12 L2-Q0 psmamto ~ o ofavl eblood s~fw rhang bi eptdanlic ltcmonfvcl-

t~Lh~ttd.W. I Iut gltui CM Il~~i ~ I~.C~hJ~ t. Sti

M-13 la otcoon and clfnkl dqlgtkac' ofcrvcwbw phodphi ktftoac
Lsom,1zmmel I qcdcntIiz hvmorrht(cfhva

DJLM W. Iluonsi.0 CM IItf. M, Cosgrot jLli

CONCLUSION
12.30 IL1XSDid f c qilgZk(nb Ofc hcuti?
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preventive Veiloine, Di~ins 1"0521- Chin

$Ilotfl 4istfltut@n of thorno type 31I? virus hMe
ber deror.ttratel, tut cliica divenze occurred ran-w
ly outside Anip-, and epidermic #*s only found in China.
alt etiolorlo, u'ldetolorics, '44 clizical chArxatenx-
zttion of tisi newly rsorntz4- form of -QY htd been
wAde tfter ttu ftrst outbreak in 4A.tl 'Now epidemics
oft this -type Ar--Y were found l*ter on in other y'arta raf
Chizw(J-imcru, U!_onim1-, northern pat of 4hantxi,- ai
4hn~onr rrovnoos), data relevant to its ckawracteris-
ttion Fzve been- Accumulated. Father norotyptn; of ibe,
A? virus atninu isoklte4 in Chins fznm various zvr-
ce-z it- panfels of VIteqbs and molecular &nalysis of
1he viral rtnucture proteins(3 and V~P) revealed die-

tntcdiforetce, to. t~t~edcllan& rmolecularlY
between thz rat -typo andi the Apodemuc. -ty.pe viruses. -A
brief overy±ewo atThe present, knowledre, -of -the rat ty-

reFin Cihina is riven.
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Serological evidence of human and rodent infections
suggests that hancaviraaes, tht cause of haemort'hagic
fever with renal syndrome, have a worldwide distribuion.
Indirect fluorescent antibodies to Iantaan, an~d/or Seoul
viruses have been found in humans and urban rats in many
countries Ill S*~Uth#AS Asia including lUrma, Malaysia#

Phiipine, inapoe ndVienam. Human illnessIcaused by these vitusest has recently been documented In
M Alaysia, where hepatic dysfunction has been found to be
a proai clinical. finding. In Singapore,- a VITUS
ancIlenically related to Seoul virus has bten Isolated
fro*Ratu norvaLcus. The present status of
hantrav1ruses and the clinical illness they cause In
man in Southeast Asian countries are discussed
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THE STUDY OF MFRS IN THlE-SOVIET UNION
E.A. Tkachenko and S.G. Drozdov# The institute
of Poliomyelitis and Viral Encephalitides, Ac.
Med. Sci. of the U.S.S.R.

During last years the large-scale investiga-
tions on the etiology immunology epidemiology
epizootology and clinic of MFRS in the U.S.S.R.
were conducted. It was shown wide spread of the
natural foci of HPRS in the U.S.S.R. since 1978
to 1988 about SO thousands of MFRS cases were
registered in 46 administrative regions. In far-
eastern foci MFYRS cases are more severe as com-
pared with the cases in western foci. The leth-
ality is not exceed more 3% in european and
10-15 in Far-East of the U.S.S.R. HFRS virus
antigen has been found in lung tissue of more
than 30 species of wild small animals which re-
lated to 6 Families and to 2 Orders ( Rodentia
and Insectivora). 30 MFRS virus strains were
isolated from lungs of 8 species of rodents and
from MFRS patients' blood and organs post mor-
tern. IFA and RIPA analysis of MIFRS vIrus stra-
ins were shown the existence S antigenical va-
riants circulated among wild small animals in
the U.S.S.R. It was proposed to use the figures
to designate HFRS antigenical types instead of
the name of rodents genus.

23u



HIEMORRHlAGIC FEVER WITH RENAL SYNDROME IN
YUGOSLAVIA-

Ana GLlGl CI
1 Mir~ata OURADOVIC2,RtdivoJe STOJANOVIC 2 IJames ,EDUOC3, Gordono DIGLISt I, Vesetin LUKAC z ,

DragolJub NASTIC, 1 I nstitute of Immunology I Virologyo
Belgrade; MlMlitary Nedicaly Academy,Belgrade; 3US Army
Medical Research Institute of Infect.Diseases, Fort Det-
rick, Frederick, USA.

During the period of 1952-1989,978 cases of IIFRS were
described in Yugoslatvia. Clinier' picture varied from mild
to severe form with total lethality of 5.2%.Lethallty ncrea-
sod from west to east from 0-33%. 662 patients' sera who
contracted diseases from 19G7 to 1989 were Investigated by
IPA test.llanitavirus antibodies were confirmed in 351 pa-
tients. 164 out of 446 investigated patients had IgM anti-
bodies (Ilantann 76-118) in BLISA test.

Determination of areals and IIFRS nosoareals was per-
formed by serological discovering of antigens In tissues
and antibodies in human and animal sera.Immune status of
healthy population varied from 0 to57.3% but in endemic
focci it was 21.9%.

In Yugoslav HFRS foccldlntigen nd antibodies wee pro-
ved In 10 species of small mammls.Infection average fre-
quency during epidemic In 1986 was 28.4j,but befome epi-
demic it was 6.2%. Considering numerous population of spe-
cies and level of infections,mammals had important place in
epizootic process. Serological confirmation and virus isola-
tion from A.flavicollis and Cl.glareolus proved that in
small mammals population in Yugoslavia foccl circulated at
least 3 serotypes of hantaviruses. That is in correlation
with different clinical picture and serological findings.
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EPIDEMIOLOGY A" DISTRIBUTION Of H ITAVIRUSES IN THuE

34wxLU, Thoms XSIAZEK and C. RtOSSI, USAWTID, Ft€.
Detrick-, Fraderlekt Maryland, U.S.A.

Two hantaviruses have been isolated trow rodents
captured In the Aericas, Prospect Hill virus, a strain
thought to be non-pathogenic, and Seoul-like viruses,
which have been associated with human hemorrhagic fever
with renal syndrome In Asia. Seoul-like virus Isolates
have been made from domestic rats captured in several
cities in the USA# and from Seles, Brazil. Serosurveys
found rats with anti-hantaviral antibodies comon- in many
cities in the Americas#, and there Is strong evidence to
suggest that Seo*ul-like viruses are widespread among
rodent populations throughout the region. Limited attempts
have been made to document human hanuaviral infections- t.n
the Amerlcas. Saros#urveys of humans found antibody to
hancavirses among residents of the USA, Brazil, Bolivia,
Uruguay and Argentin. Data remains fragmentary as to the
extent of HFRS in -the Americas, but overt disease,
currently undiagnosed, probably exists.

Examination was recently completed of sera obtained
from 'UN forces during the Korean Conflict by the
Hemorrhagic Fever Commission. A total o? 240 patients
were enrolled in this study based on a ciinical diagnosis
of Korean hemorrhagic fever between 1952 and 1954.
Sequential sera were obtained at admission, about one
week post-admission, and at discharge. These sera were
examined by enzyme immunosssay for 1gM and IgG anti-
hantavital antibodies, and all but 15 patients developed
spec lic anti-hantavlral antibodies.
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A REVIEW OF IIFRS IN SLVENIA

TatJana YI-UPA1CI , B. Cizman 2 , A. Kraigher 3 , D.

Ferluga
ll

I Institute of Microbiology, Medical Faculty, Ljubljana
2 Department of Nephrology , 1)KC Ljubljana, YU
3 Institute of Public Health and Social Welfare, Ljubljana
4I Institute of Pathologyt Medical Faculty, Ljubljana

In Slovenia, the North-West part of Yugoslavia, the
presence of Hantaviru3 disease has been rportel. 214 cli-
nically well documented cases of mild or severe forms of
the disease were serologically confirmed. Using the IFA-
test the prevalence of Ig antibodies against different
Hantaviral antigens was demonstrated in patients sera and
three different reactivity patterns were observci. Majo-
rity of the IFA positive human sera were confirmed by the
TImuno blot method.

In two natural foci of HFRS where clinical documented
cases were reported the distribution of Hantaviral infec-
tions was examined in small MaMMls. Simultaneous circu-
lation of two Hantaviral type among free living small ma-
mals were observed: Apodemus type and Clethrionomys te.
This correlated well with different reatiity patterns
of patients sera, different clinical picture of the di-
sease and with the distribution of IIFS natural foci where
the first or the second serotype is predominant.
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M CwRc ISTIC FINDIMSM ON TOE r cMItMI'ALLY INFC W1S VITH
$ MJ VINlS.
T&Mahiu,. YM ! Kayoko OM rt'alhide YAW!J Koichi

YAPWISIII I, junichi KAVAIATA I, Takeshi JATA 1, iroyuki NIY!IOTO s
and No Vin LEE -, 1 Research Inst. for hicrobial Dis., Osaa Univ,
Osaka, ' IMN, Tokyo, 3 Whavam Ned. Co IIeg, Wakaym, Jo jamn;' nst.
Viral. O1,, Korea Uiv., Seoul, Korea.

Persistence of antibody against Wntaan virus In convlesctnt serum
of a patient, who wa suffered from hemorrhaic fever with renal
syndrome (11M) more 35 years before, was proved on iminofluorescent
antibody assay (FA) by R. V. Lee, In I9. In 19M, the sme human
sera had reciprocal IFA titers of 256 - 512. In experimentally
Infected ratq, seol viruse was isolated from brain, lung and other
organs on the Vetro ES cells to more 100 weeks after inoculation.

In Pe con.tPsry, the spontaneous and experimental eradications of
seoul virus from rzt-tumor (ml igsnt fibrous hlstlocytoma)
contaminated with the virus, were observed during the serial trans-
plantation of tumor through the rats. The norml rats had never
converted to seropoitive against seoul virus during the long breeding
in one case mixed with strong seropositive rats experimentally
Infected vith seoul virus# 8-1 strain.

The Infection from rats contaminated with seoul virus to hurn and
the spreading viruses among the rats my depend upon the unkn'w
factors In laboratory anlml experimentation.

The laboratory type Infection of NFtS my be typical Infectious
disease depended upon the relationship between host, parasites and
enviromental factors.
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EPIDEMIOLOGIC STUDIES OF HANTAVIRUS
INFECTION AMONG URBAN RATS IN JAPAN
JroMingyang LAN, Xian-Kui ZHANGIkuo TAKASHIMA anXibu an-IKuiZAN,
Faul of Vetei and Nobuc HASHIMOTO,
Faculty of Veterinary Medicine, Hokkaido
University, Sapporo 060, JAPAN.

Epidemiological surveys of hantavirus
infection among urban rats were repeated for
ten times at a dumping ground area in Kami-
iso town, Hokkaido, Japan in 1983-1988.
Sero-positive rats were continuously
obtained every survey and Seoul-like viruses
were isolated in 1983, 1985 and 1988, but no
patient was reported in this area.

Among adult rats (more than 4-moth-old),
antibody prevalence, mean IFA titers and
antigen positive ratios in tissue increased
with age of rats. However, young rats
represented only small number of sero-
positive cases with low IFA antibody titers,
but no antigen positive case was obtained.
This results indicate that maternal antibody
may protect from infection effectively.

Ectoparasites (LacLaps echtdwtnus and I..
nuftcttl) were obtained from sero-positive
rats. Attempts were made to isolate hanta-
virus by injecting their homogenates to
suckling rats. Four weeks after inocu-
lation, some of the rats produced antibodies
to Seoulvirus.
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SEPIWLVALENCE OF AMrBDIS TO PAWA VIU AMNG US
MNX DRWYR= To KomE
Dale A. CARROM and Can H. HONG, 5th Preventive

eicine t, seoul, R: R.M. W , Marine Corps Air
Staton, IM*Uni, Japan: Ho W. LE, Korea University,
Seoul, ROK

Hemorrhagic Fever with Renal Syndrcme (HRS) is a
significant problem for military units operating in the
Republic of Korea. A prospective study was undertaken
to determine the rate of seroconversion and incidence of
subclinical HM aming US Marines deployed to Korea
between January and October 1988. No serocnersions
were documented during 916.7 per* xlths of exposure.
Three marines were positive for antibodies at the time
of the initial bleed. one had been previously deployed
to Korea the other two had not. None had % history of
illness consistent with HFS. Time of exposure ranged
from 13 days to 245 days. Eleven percent of rodents
trapped in-the area of the caup were positive for
antibodies to Hantaan virus. Eighty-six marines
completed a post deployment survey to determine dust and
rodent exposure. Eighty-one petrcent of the Marines
reported significant dust exposure (greater than 33% of
the time); while 42% reported rodent exposure in their
work area and 23% in their sleeping area. This study
illustrates that simple preventive measures may decrease
the risk of HM in military units operating in the
Republic of Korea.
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EPIDEMIOLOGY AND RAPII) DIAGNOSIS OF NEPIIROPATHIA
)EPIDEMICA (NE) iN FINLAND
Markul BRUMMER1OR VENK1)NTIO. Klaus 111EDMAN, Eeva.Marjata
SALONEIN, Antil VAHERi, Department or Virology. University or
Helsinki

The first NE-positive bank voles were colcted in 1977 in Puumala,
Lake-Finland and the Puumala virus was Isolated at the Department of
Virology, University of Helsinki. This laboratory is the only place for
NE serology in Finland. and the routine di gnostic service has been
available for a11 Finnish hospitals and physicians. During the years
1980-1989 over 20 000 serum samples have been studied by IFAT,
among thcm 7 000 pired sera. A total of 1 000 serodiagnoses have been
made. Epidemiological data based on these 1 000 serologieally
confirmed cases will be presented. In addition, there were over 1 000
serum pairs with high tiler. mostly representing recent NE cases. We
have also developed an HI test (using Tween-ether ireated /Puumala virus
antigen) for epidemiological prevalence studies or human and animal
populations (Puumala-antigen can also detect li1ntnn antibodies). In
our laboratory IFAT has been the basic test for routine serodlagnosix or
NE. Beeause IFAT detects antibodies already at the onset or the disease,
we have established a "Rapid NE test* and sera of altogether $ 000
patients have been studied during the last 2.5 years. We recently
developed a new test which is based Onl measurement or the antigen.
binding avidity of the IgO Antibodies. Another new test that we have
developed for detection of acute Puumaila virus inilction is based on
detection of IgM antibodies in patient sera using inmunoblotting with
purified Puumala virus in an immulioperoxidase reaction. These telts
can provide a rapid diagnosis from single serum samples.
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At #.t Wd of 190. r~ Im~ st orijnatir,6 (ro%! hmvItu wW
Nic&4r Istwids Mn fte bs of Sompton iwere Itsti n jh rgrc
im.N!twoseny (i*asi ti) for' U4 rftstf, e of 121 type of
wtlsmWlas lopinst v ai rues the, deok'pagm ofl~i O ftrrf'42IC

I ith low Wn4 eQua .ttri 01132 - 116'.) utk tested CA ~ s

Clthrowis. HICralt IN Ra4110 type of htvret his rinutt
w'ws ccnfin*W ~' teistod in wstorn bltot p' j*m) mw 76-118 as
umtlwen If* 199 CLISA witlh M~ 11.89 as anig~i tqCihtactats IYp of
0*121An Origin) was positive too strum/0 cot off-, 1is).
Yfh. swi struo w45 frgAt1v for toep rosts amn w~ 1tvoWutimin
Wtgibitten ztors (ini botwwe brackets) were observed for 4E (1/160).

1$ (1110). DENG 2 (11/-) id CHI ('110.INTh cast to 3520 In question
was a .3 year old nte, Wein a Iftlweko W r tivirg In a r'irM
arcs. The i'arum sas Woln 2 dsys after t w~sot Qf (mvr. The n~in
syeptom- bWing (ever with h*&vptysIs. To our Vicm.4dg 1i*s i- the
first proof of an &cut* Hrb Case at the JAdama Wr Niccbar Istwis
farther Investigatumfl are Ina Wogross.
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IHEMFORRHIAGIC FEVER WITIH RENAL SYNDROME IN GERMANY

Juerqen PILASXI, Liv BODE and Ottm r GORSClHEWSK¥,

Medical Institute of Environmental llyqiene,

D-4000 Duesseldorf, Federal Republic of Germany

Between July 1985 and May 1988 a total of 12
clinical T1PRS cases has been observed in the
soutestern part of Germany. 11 natients had
shown severe renal failure and hd to be hospi-
talized. For seraloqical examination the indirect
immunotluorescence antibody (IPA) technique was
applied usinq VOero E6 cells infected with hanta-
virus strains 76-118, NE-lUtllnis, NE-Puumala,
CG 18-20, and SR-11. IPFA titers (ISG) ranqed
between I : 512 and 1 : 4096. In 5 sera also
IgM titers could be demonstrated by ELISA. 8 sera
wore tested by Western Blot analysis. R-11 reac-
ted with a polypeptide with molecular weiqht of
50 kd. |antavirus antibody titers could also be
demon3trated in 4 different rodent species, i.e.
in Rattus norvegicus, Clethrionomys Slareolus,
zmicirotis arvalis and Mii muscu'lus.

This study was supported by BMPT crant 0318973 A.
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TILE PRESF.K STATE OF HANTIAVIRUS INTK ION IS ROM

ftio MU! - kpt. of Tropical Dliseases, Ist Untversity of
Rome, Ittly;

In Italy the first data on the presence of 11antavirus
infetion were recorded at the end of 1984, when Ittantan
antibodies were found in 2.S% of Inhabitants of Rome. In
order to better clarify the epidemiology of tlantaan Infec-
don in Rome, where it has not yet possible to Identify any
human cases of HIRS; a study of 102 rodents trapped in ur-
ban and suburban areas was carried out. Antibody to 1ianta-
an serotype were found in R.norvegicus (52%), R.rattus(17%)
and H.m.domesticus (19%). The ceaparative study of antibody
titcrs shoved higher titers to Seoul serotype compared to
Y 2508 strain or Hantaan serotype. The screering of ditti-
zed patients and high risk subjects (trappers, mamologists,
boatmen, river policemen) showed different results. None of
of the 66 trappers, 58 boatmen and 12 river policemen tes-
ted showed Hantaan antibody, while only 2 out of 20 mammo-
logists presented antibody at lov titer (1:32). Arzng the
51 dialized patients the antibody prevalence was 5.9%, a
value not dissmlakar to that recorded In a rural area north
of Rome (5.6%). Considering subjects at risk with activity
on the Tiber river, i.e. trappers, boataen, river policemen
the TI' test for Hantaan antibody was negative, in contrast
to the test for Leptospiral antibody (MAT) that showed a
positivity ranging from 10% (boatmen) to 21% (trappers).
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Isolation of an etiologic agent for HFRS was first reponhd In 1978 by
Le at al' . Obsetvations by electron microsoopy led to a conclusion that the
virus most likely belonged in theW family unwurdae33 BW*IochIca an.
alysas conftrmned INi* and showed that these viruses have thvee-sagmpoted,
single-standed. RNA genos wit a common Y term"ra sequence.4 All
Hmntaviruses are seomlogically rolated and can be separated into at least
foW antigenic groups. They have Identical structure, a unit membrane
with surface projections In a reticular pattern. Projections were hollow
cylinders approxmately 10 nrn long. Hamtan and Seoul viruses were more
unfom In shape and smaller than eiher Puumala or Prospect H~i vi-
ruses. Dimensions ranged from 100 nm (M&4g and Lasky Isolates) to
more than 200 rn in the most varibl shaped viruss (Puumala virus).

We have used Hsnntnspcdfic antibodies and the corresponding
gold-conjugated anll-IgG 1wor nmunolabeng. Viral particles and a tubu.
tar strucure reacted specifcaly with polyclonal Immune sera and mono-
clonal antibodles for Hantaviral envelope glycoproteins GI and G2 but not6
with monoclonal antibodies for nucleocapsid antigen. Hung and coworkers6

descrbed vlrus-assoclated antigen on lurninal surfaces of vesicles and
plasma membrxanes of Infected cells. Three types of inclusion bodies were
vitus-speclfic by Immune electon microscopy. We have seen these struc-
tures also In a study of 48 Isolates representing each of the sorotypes.

(1) Lee, statI., J Intac Dis, flZ298.3, 1978; (2) McCormik *1 al.. Lanct,
1.765768, 1992;:(3) While, at at,, Lancet, 1:768-771, 1982; (4) Schmaqohn and
DAlymple, Virology, ja482-491 1963; (5) Leo, at al., J Cin Mkicmbl. 22:
940-944, 1965; (6) Hung *1tal., kItervlroloy, 2:971i 06, 1985.
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INCLUSION BODIES OF IIANTAW (1tFRS) VIRUS EXPRESSED
.Y RECOMBINANT VACCINIA VIRUS AS REVEALED BY IEM

Hung Tao, Liu flongmei and Zhou Jingyi, Institute
of Virologyt- Beijing.

In studying morphogenesis of IlFRS virus, we
have described some distinctive morphogenetic
features in calls infected with HPRS viruses.
The intracytoplasmic inclusion bodies (Ib) have
been the most characteristic of them. The present
paper reports our preliminary results in identi-
fying the core antigen expressed by vaccinia
virus in 143 cell (a human myeloma cell line).

The cDNA of S(RNA) segment of Hlantan virus*
was inserted into vaccinia virus (TianTan Strain).
Under the control of 7.5kb promotor, core antigen
of fIFRS virus was successfully expressed. The
product of the expression was identified by both
immunological and morphological parameters, IIFRS
positive in ELISA and immune colloidal gold EM.

Morphologically, the expressed antigen was
abundant, typical inclusion bodies marked with
immune gold particles were often seen indepen-
dently located in cytoplasm or around factories
of vaccinia virus, at the meantime, the normal
morphogenetic process of vaccinia virus was
evidently visiulized.

* donated by Dr. C.S.Schmaljohn
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A CLINICAL STUDY OF INACTIVATED VACCINE AGAINST
HEMORRHAGIC FEVER WITH RENAL SYNDROME IN VOLUN-
TERS,

Danmgin Suh, 3in Won Song and Ito Wang Lee#
Department of Medicine, College of Medicine,
Korea University, WHO Collaborating Centre for
Virus Reference and Research (Hemorrhagic fever
with renal syndrome), The Institute for Viral
Diseases, Korea University, Scoul, Korea.

Formalin inactivated purified Hantaan virus
vaccine from suckling rat brains was supplied
from Mock Am Research Institute, Green Cross cor-
poration, Korea. 5120 unit by ELISA test of vac-
cine per ml was administered subcutaneously into
41 volunteers. 30 days after vaccination antibody
response was measured by indirect immunofluores-
cence technique and ELISA test. General symptoms
and local reactions were recorded by claim from
vaccinees at the same time. Seroconversion rate
after primary injection was 93% (38/41). Develop-
ment of 19G antibody tested by immunofluoroscence
technique after primary injection (93%) was bet-
ter than 1gM antibody formation by ELISA test (85
%). Side reactions such as itching, induration,
swelling or fever developed transiently in some
vaccineos. This is a preliminary report on vacci-
nation with inactivated Hantaan virus vaccine
against volunteers and further study of anamnes-
tic antibody response after booster vaccination
is in progress.
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CLINICAL TRIAL OF HEMORRHAGIC FEVER WITH REAL SYNDROME
VACCINE IN VOLUNThEERS 2
D.W. K1i% S.C. Parkl, K . In4, JW. Song 2 , L.J. lack
yW. Lee2 . lCuro llospitgl, Korea University.
VI0 collaborating Centre for Virus Reference and

".,ucArch(emorrhagic Fever wih Renal Syndrome)
The Institute for Viral Disease , Korea University

Formmli inactIvacted purified l antsan virus vaccine
f.om suckling rat brain was tmpplied from Hok-Am
Research Institute, gorea rn Cross Cooperation.
%120 units/ml vaccine by ELIS& test was admninstered
subcutaneously into volunteers.
AUtibody responses after vaccination was measures by
V PA and ELISA test. General symptoms and local
reactions were recorded by claim from vaccinee 30 days
after vaccination.
Seroconves0son rate of vacCinee after priry in-..tion
of vaccine 5,120 units by subcutaneous route was
28/35(80%).

This is preliminary report of vaccination with
formalin inactivated suckling rat brain llantaan virus
vaccination against volunteers and anamnestic responses
after booster injection is in progress.
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t Antibody Responses of Individuals Vaccinated
{ with iIFRS Inactivated vaccine.

Y u Yong-xin and %he Zhi-yong, National - ns-
, titute for Th-a Control of Pharmaceutica't & Bio-
t logical Products# Beijing and Zhejian Hlealth and

Ant-i-epidemic Stations H~angzhou, Peoples Repu-
i blic of China.

~A lot of IIFRS virus vaccine was prepared with
' M. Gerbil kidney tissue culture# using Z1O strin
; (typo ]) and inactivated by 0.051 b-propiolac-
~tone.
~No live virus was detected in the vaccine

after 3 passages of it in Vero-E6 cells. Rabbits
prdcdneutralizing aniois(40-)60) and

, I111(00-20) to 1IFRSV after twice injections with
~the vaccine.
! Ton volunteers, 7-25 years of age with 1IFRSV
~anti body negative, were selected for trial.
I On day 0,7, and 21, each person was injected

with Iml vaccine by intramuscularly. After
immunization, 4 vaccinees developed neutrali-
zing antibodies on 28th day (2 doses) and 9
developed N and HI antibodies on 42th day (3
doses). None of these vaccinees developed fever
or other local and general side reactions.

This results indicated that this inactivated
1IFRS vaccine appears to be safe and immunogenic
for humans.
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CODING STRATEGIES Of S GENOMIC SEGMENTS Of
DIFFERENT MEM4BERS-OF IIANTAVIRU$ GENUS
C. Yona IKANG, Mark PARRINGTON and Dongwan YOO,
Department of Milcrob iology and Immunology, Faculty of Medicine

University of Ottawa, Ottawa, Ontario, Canada K II 8MS.

WVe have cloned and sequenced the genomie S RNA segments
of Ilantoan virus strain 76/118 (tiT) and Prospect Hlll virus
(PitY). These two viruses are members of the hantavirus genus
In llunyanvirldae and were Isolated from two different animals
In two different continents. The S genomic segments of IITV
and PttV have 1696 and 1675 nucleotides respectively. There
is approximately 57% nucleotide sequence homology between
the S segments of the two viruses. Both S genomic segments
of HTV and PIIV have one large open reading frame In the
viral complementary sequence capable of coding for 429 and
433 amino acid long nucleocapsid proteins for 1ITV and PHV
respectively. The overall amino acid sequence homology
between the two nucleocaplid proteins Is approximately 62%.
A higher degree of amino acid-sequence homology Is found in the
hydrophobic regions of the proteins. Furthermore, 83% of the
last 123 amino acids at the C termini are homologous between
the two virus nucleocapsid proteins. These results clearly
explain the Immunologic cross-reactivity betwveen the two
strains of hantavirus in the absence of cross hybridizatio n
between eDNA clones of the S RNA genomes. There are higher
degrees of conservation on the amino acid sequences than on the
nucleotlde sequences between the two viruses. These results
Indicate that conservation of functional domain(s) of the
protein Is more Important than the nucleotide sequence
conservation in order to maintain the infectious nature of the
virus.
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EXPRESSION OF THE HKWAAN M GENM SEGMN FOR RECM TNA
VACCINE DEVELOPMENT
Connie SCHMALJOHN, Jiro ARIKAWA, Hugh L&PENOT!ERE, Yong.Kyu

CHU and Joel DALRYMPLE, USAMRIID, Ft. Delrick, Frederick MD, U.S.A.

In a continuing effort to develop a recombinant DNA vaccine or HFRS,
we have used two eucaryotic viral vectors, vaccinla virus and a
baculovirus (Autographa californica nuclear polyhedrosis virus), to
express the Hantaan viral genes encoding the envelope glycoproteins
(GI and G2). Recombinant viruses were prepared that containod tho
complete M segment of Hanlaan virub or coding regions of the M segment
representing only G1 or G2. Both expression systems produced
proteins indistinguishable from authentic Hantaan viral proteins when
examined by polyacrylamide gel electrophoresis, fluorescent antibody
staining, and ELISA with a variety of polyclonal and monoclonal
antibodies. Mice and rabbits immunized with recombinants containing
thtle 09 ,.tir1,1 M segment developed neutralizing antibody reerneac
Hamsters were immunized with vaccinia.Hantaan M recombtnants and
later challenged with Hantaan virus. Serum antibody titers were
measured by IFA and ELISA, and lung sections were examined for the
presence of viral antigen. Immunized hamsters appeared to be protected
from infection with Hantaan virus, but control animals immunized with
vaccinla recombinants containing Hantaan S segment cDNA
seroconverted and had antigen in their lungs.

To examine the potential usefulness of a recombinant vaccine against
rat-type hantaviruses, we cloned and sequenced the M segment of SR-
11 virus and compared it to that of Hantaan. Approximately 75% of the
amino acids comprising GI and G2 were conserved between the two
viruses, demonstrating a molecular basis for the observed serologic
cross-reactivity, and raising the possibility that a single vaccine might
be constructed to protect against multiple hantaviruses.

Subject classification
Vaccine, Oral with slide projector
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FIELD TRIAL OF |IFRS VACCINE IN MAN
11-16.LE£, C.N.A~iN, L.J.IBAEK, J.WSONG, S.C.PARK, T.J.SEO
and D.W.KL, Institue for Viral Diseases, University

lospital, Korea University, Seoul.

Antigenicity of Hantsan virus (ROK84-105) and Seoul
virus (80-39) harvested from suckling rats br-ains was
better than the viruses grown in Vero E6 cell cultures in
S.D. rats, and antigen titers were 40,960 units/ml, by
ELISA. Infectivity of llantaan and Seoul virus was comple-
tely inactivated with 0.05% formalin at 40 for 10 days.
Ilie vaccine was made by the modified method of Japanese
encephalitis mice brain vaccine and antigen titers of the
inactivated purified vaccines was 20,480 units/ml by ELISA.
Protein content of the vaccine was 27-50 Jg/ml. Primary
and secondary antibody responses were demonstrated in rats
after administration of 512"and 128 units of antigen TH,
respectively. Vaccinated Apodemus mice were completely
immune after challenge with 1,000 SM LD50 of live Hantaan
virus I.M. Following results were obtained in human trial
of Hantaan virus vaccine in volunteers in Korea. Scro-
conversion rate and antibody titers of vaccinee following
S.C. inoculation of the vaccine is better titan I.M. inocu-
lation. Primary antigenic dose of the vaccine S.C. vas
5,120 units and seroconversion rate following one shot was
112/1.25 (89Z) but all of 30 persons who received two doses
of the vaccine at 1 month interval was seropositive (100%)
by IFAT and ELISA test. Occurence of general symptoms and
local reactions of vaccinee after SC inoculation were
higher than IM inoculated vaccinee and the details will
be discussed. According to the results, the v-.,&-Ine is
safe and effective after inoculation of two *.t. 4,C.
against Hantaan virus infection in man.
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THE PATHOPHYSIOLOGY OF HEMORRHAGIC FEVER WITH
RENAL SYNDROME.
Thomas M. Cosgrift, U.S. Army Medical Research
Institute of
Infectious Diseases, Frederickt MD, U.S.A.

Any explanation of the pathophysiology of
hemorrhagic fever with renal syndrome (HFRS)
must take into account the complicated course
of the disease, which includes the sequential
occurrence of fever, hypotonsion, and renal
failure, as well as variable degrees of
hemorrhage. As with other infections, fever is
probably produced by biological mediators, such
Ag interleukins, interferons, and tumor
necrosis factor, although these mediators have
not been measured in HFRS patients. There is
very good evidence that hypotension is a
consequence of vascular dysfunction, including
increased vascular permeability and
inappropriate vasodilation. Renal failure does
not appear to be a consequence of systemic
hypotension, but rather appears to result from
intrarenal pathology. Hemorrhage is a
consequence of vascular-platelet dysfunction
and of intravascular activation of coagulation.
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COMPARISON OF DIFFERENIT CLhMICAh FORM4S OF HEMO :RRHAGIC
FEVER WI~T RENAI, SYNDROME IN THE WORhD
Juhni Lfthde,..rta, Aurora Hlospital, Helsinki, Finland

The clinical entirety called lemorrhagic Fever with
Renal Syndrome (lIPRS) has originally contained two cate-
gorios: The severe form or Korean Hemorrhagic Fever (KllP)
type and the mild form of Nephropathia opidemica (ME)
type in Scandinavia. By definition both these extremities
or UIPRS have as main manifestation the acute tubular,
interstitial and hemorrhagic nephritis which are histo-
logically very identical. iP and NE are vira, and gen-
eral infections presenting alco other organ manifesta-
tions, ouch as carditis, hepatiti and meringoancepha-
litis. The direrence In the severity appears mainly in
the mortality (5-10% ini ItP vs. .1-0.3% in NE) and in
more pronounced hemorrhagic manifestations in Klit.

The increasing experience from different countries and
continents, mainly in East and North Acia and Europe has
revealed clinical diseases caused by Ifanta-viruses which
seem to be identical with XHIF or NE or with intermedium
severity. Possibly there is a spectrum or clinical sever-
ity according to the pathogenity or different viruses or
strains. The clinical comparison is rendered by differ-
encieu in clinical and laboratory praxis in various
countries. In certain degree it could be improved by
international adustements of clinical and laboratory
findings and clinical staging.

The differencies in epidemiology, having the second
interest, obviously belong to the environmental differ-
encies which influence the ways or transmission.
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OUTBREAK AND CON"TROL OF LAORATORY ACQUIRED HEMORRHAGIC
FEVER WMT RENAL SYNDROME (HFRS) IN JAPAN
Junichi KAWAMATA, Takahisa YAMAOUCHI, Kayoko DOHMAE,
Hiroyuki MIYAMOTO*, Michiaki TAKAHASHI, Koichi YAMANISHI,
TsuyoshL KURATA** and Ho Wang LEE*** Research Institute
for Microbial Diseases, Osaka University, Suit*, Osaka,
Japan, *Wakayama Medical College, Wakayaa, Japan,
**National Institute of llealch, Tokyo, Japan, ***The Insti-
tute for Viral Diseases, Korea University, Seoul, Koren

By the end of 1985, 126 human cases of laboratory
acquired hemorrhagic fever with renal syndrome (|tFRS) were
recorded in Japan. Close relationship was observed between
high IFA titers against HFRS viruses of laboratory rats
and occurrence of IIFRS patients in a laboratory animal
facility. Laboratory animal experimentor contracted IFRS
more f-requentry than laboratory animal technicians or
caretakers. Inhalation of itFRS-virus highly contaminated
air is the likely causes of infection. Wound infection
during animal experiments may be another important route
of infection. Transfer of infected laboratory rats from an
animal facility to the other animal facility may cause
spreading of MFRS infection. Causative viruses of iFRS were
isolated from experimentally induced, transplantable animal
tumor. Thus, tissue fragments or cells of animal tumors
are a potential source of spreading the 11FRS virus. Eradi-
cation of iiFRS virus from a contaminated animal facility
can, be achieved best by elimination of all animal in an
infected colony. In some cases, however, infection
apparently disappeared without instituting particular con-
trol measures other than ordinary procedures for care and
management of laboratory animals.

45



OLANDI, and Ho Wang LEES. 1U. S. Army Medical Research Institute of
Infectious Disciscs, Fort Detrick, Maryland, 21701-5011, USA. 21,Ubei
Mfedical Univertyt, Wuhano Peoples Republic of China, MTe Institute for
Viral Diseases, Xorea University, Seoul, Korea.

Attempts to provide specific chemotherapy of HFRS have included
clinical trials of ribavirin, Interferon, poly ICLC, cytoxan and acyclovir.
Ribaviriri has proven effective in controlled clinical trials, both against the
arenavirus, Laws fever; and the bunyaviruses, sandfly fever, Sicilian and
HFRS. It has broad-spectrum activity against bunyaviruses, including the
viruses causing three Important human diweases: Rift Valley fever, Congo-
Crimean hemorrhagic fever and H-FRS. Hantaan Is among the most
sensitive RNA viruses to ribavirin in t'itmo and ribavirin therapy decreased
the mortality of suckling mice lethally infected with Hantaan. In a
prospective, randomized, double-blind, placebo-controlled, clinical trial
where patients were administered, Intravenous ribavirin or placebo,
mortality was significantly reduced among ribavirin- compared to placebo-
treated patients when comparisons were adjusted for baseline risk
estimators of mortality (total serum protein and AST (SCOT)) utilizing a
stepwise logistic procedure (paO.047 (two taled)j. Treatment Initiated by
the fourth day of fever showed maximum drug intervention. In this group
ribavirin shortened the duration of each post-febrile clinical-phase, with
significant effects on theduration of hypotensive and oliguric phases,
resulting In an earlier onset of the polyuric phase. Treatment initiated on or
after the fifth day of fever showed little effect on clinical parameters. The
only significant side effect was a reversible anemia. The results of this
study show intravenous ribavirin therapy at appropriate doses can provide
the first effective drug therapy for early treatment of HF"RS.
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IC 3.1.1
MOLECULAR CLONING AND NUCLEOTIDE SEQUENCE ANALYSIS OF THE
GENOME OF NEPHFoPATHrA EPIDEMICA VIRUS STRAIN HALLNAS B1

GIEBEL, L.B.,STOHWASSER, R, BAUTZ, E.K.F., ZOLLER , L.,

and G. DARAV*: Institut fOr Rolekulare-Genetik & 4 Ins-
titut fOr Mad. Virologie der Universitit Heidelberg,
Federal Republic of Germany.

To study the genetic variability of Hantaviruses and
identify their antigenic epitopes the M and S of viral
RNA segments from nephropathia epidemica virus (NEV)
strain Hillnis 81 were characterized by molecular cloning
and nucleotide sequence analysis. Lambda cONA libraries
wore established using total cellular RNA isolated from
infected Vero ES cells. To isolate H specific cONA clones
o lambda/gt10 library was sreened by plaque hybridization
using probes derived from Hantaan H cONA clones. To clone
the S segment a lambda/gt'xl expression library was
screened using convalescent phase sere from patients with
NE. The nucleotide sequences of H and S cONA clones were
determined and compared to those of Hantoan H and S. A
comparative analysis of the deduced amino acid sequences
of NEV and Hantoan H reveals a striking similarity of the
predicted protein structure even though the homology at
the amino acid level is only 53 percent.

This study was suported by BMFT project grant 0318973A.
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CHARACTERIZATIONS OF HANTAAN VIRUS ENVELOPE
GLYCOPROTEXN ANTIGENIC DETERMINANTS RELATED
TO VIRUS NEUTRALIZATION AND PATHOGENESIS IN
SUCKLING MICE.
Jiro ARIKAWA, and Nobuo HASHIMOTO, Faculty
of Veterinary Medicine, Hokkaido University,
Sapporo 060, JAPAN.

A panel of monoclonal antibodies (MAbs)
to the Gl or G2 envelope glycoprotein of
Hantaan virus was used to characterize the
antigenic sites which related to virus
neutralization and pathogenicity to suckling
mice.

From the results of competitive binding
assay and plaque reduction neutralization
test (PRNT) using the MAbs, one of the two
antigenic sites on Gl and two of the seven
sites on G2 were found to relate virus
neutralization. One MAb (BEIO) showed PRNT
titer less than 1:10, but it clearly showed
the plaque inhibiting activity witiHantaan
and Seoul virus,

Protective effect of MAb to Hantaan virus
infection in suckling mice (ICR) was studied
by injecting MAb ascitic fluid ip. four hr.
prior to virus challenge (5.OxlOffu, s.c.).
Anti G1 (16D2) and anti G2 (HC02) MAbs
completely protected mice from lethal
Hantaan virus infection.
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OEE N. MIFCTK04 OF HUA VASC. .NDOTHLIA CEULS
WITH HANTAVIRULES
Ri.d YANN3GHHRB David J. SILVERMAN and 0. C ~o GAJD)USEK,

National Institutes of Health, Bethesda, Maryland and University of
Maryland, Department of Microbiology, Baltimore, Maryland, U.S.A.

To investigate It hantavirus pathogenicity Is dependent on tropism
for endothelial cells, we Inoculated human vascular endotholial calls
with strains of hantavirus isolated from rodent reservoirs captured
in geographical regions with and without hemorrhagic fever with
renal syndrome. Primary cultures of endothellial cells, isolated from
veins of freshly acquired umbilical cords, and an established line of
human umbilical vein endothelial cells (HUVEC), maintained in
culture as either monolayers or capillary-like structures, were
Inoculated at a multiplicity of infection of 0.1 with Hantaan virus
(strain 76-118), Seoul virus (strain 80.39), Puumala virus
(strain Sotkamo) and Prospect Hill virus (strain Prospect Hill I).
Endothellal cells were examined for hantavirus antigen by the indirect
immunofluorescent antibody technique, at varying Intervals for 7 to
10 days, beginning 2 days following Inoculation, For all four viruses
Intracytoplasmic, virus-specific granular fluorescence was detected
initially at 2 days postinoculation; at 5 days, nearly 90% of cells
contained viral antigen. Specific fluorescence was also detected in
Infected capillary-like structures growing on Matrigel-coated
coverslips. Cylopathic effect or inclusion bodies were not observed.
The In vitro demonstration of the susceptibility of endothelial cells to
all the hantaviruses studied corroborate in vivo findings, and suggest
that endothellal cells may serve as target cells in hantavirus
Infection. The role of endothelial cell Infection in pathogenesis,
however, remains to be determined.
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STUDIES ON THE PROPAGATION OF HANTAAN VIRUS 76-118 IN
MOCK CELL CULTURES
Sang I. CHUNG# Yong T. Yang and Chul S. CHOI, Chung-Ang
University, Seoul, Korea

This study was intended to establish the susceptibility
of Madin and Darby canine kidney(MDCK) cells for the pro-
pagation of Hantaan virus and to evaluate the applicabili-
ty of MOCK cell system for the measurement of fluorescent
antibody titers in sera from patients with HiFRS.
The results are summarized as follows:
1. On 8 days after antaan virus inoculation, specific

granular fluorescent antigens developed, exclusively
in the cytoplasm of MOCK cells when observed by the
IFA technique.

2. Both the percentages of cells exhibiting specific fluo-
rescence and the intensities of such fluorescence in-
creased significantly through the first and second
passage of MOCK cells inoculated with Ilantaan virus.

3. The growth pattern of Hantaan virus in MOCK cells was
fairly similar to those in Vero E6 and A-549 cells.
The infectivity titers measurea during 2 weeks after
virus inoculation were ainu comparable.

4. Existence of viral RRA in 3 segmented pieces inMX Wcells
infected with Hantaan virus was demonstrated in this study.

5. Measurements of fluorescent antibody titers in the use
of Hantaan virus infected MOCK cells resulted in the
comparable titrations of sera from patients with HFRS.
The results of such titratons were in full agreement
with those obtained with both A-549 and Vero-E6 cells
inoculated with Hantaan virus.
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FROM !IFR*,A PATUMh DURING LAUR COURSS,
Don~you YAN, X.J. GU*j ".W. JIN, ot 41.0 H~ealth Aa

Anti-Epidemic Center of Zichuart Vrovince, Cen$sdus
China. *Rtarch Iroup of HWS, Guanglan, Sichuan.

Based on razt oxperieneo, the auccen' of icolating
I|antaviruatG01TV) from ptient* dep n ed on good qua-
lity of blood zamples to be collected before or wt
least on thn 5th 4ay of illness. 1|owever, IIR." pati-
onto in China are u3ually hospitalizod around the 6th
4ay btcauua of nevoral reacon5. In order to isolate
ITV ntrairn fron ||F. in-patiento during later courze
of the diease, Veritoneal exudt(V) from patlonto
4th novere form of IWFRS wan uned.

It wan collected froz, a r-ale, 4-year-old IFIh$
pitient on day 1i and prepared according to the me-
thol of Conrad. The ioolatpd iE calln were wached
5 times with aleol ME and then stored in liquid
nitrogen until u;e. Before inoculating on monolayera
of Vero g6 cells, the U cells were subjected to
freeze-thawint 3 to 5 timee and clarify.

A 11TV strain named 0H716 was isolated from the lot
pacago on 12th day after inoculation. Further atte-
mpt of this iolation was also sutceuzful from anoth-
er cale, 4.-year-old dFR patient on 10,h day of ill-
neno. The specific reaction patterns of these two
WDV strain* using monoclonal antibodies by IFA were
similar to that of the 76-118 prototype. This appro-
ach of isolation appears to be of epidemiological si-
gnificance in tracing dangerous animal hosts in
endemic area.
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IS(VtTION OF~ IORRWIC MMV WITH RENAL~ SNCMOM VIRUS
Mti PRIMPERAL UM LEURM ES OF 1tMA PATIENTS.
G44NMS IMO Tai-Gyu KIM, Noon-Gun 100 and ByngL'k M4
Exp -mint at Microbiology, Catholic University *dical
Col! ege, S feoul, Krea.

Heparinized whole blood swiples were collected from 23
patients with hemorrhagic fever with renal syndrome(ltWS).
Luxkocyces were separated from the heparinized .iio1e blood
by centrifugation over Ficoll/ll hypaqe density gradient so-
lurion(specific gravity 1.070). Serial blind passage of
leukocyces with Vero E6 cells was done. 2 HWRS viruses were
isolated from the 23 sples. All samples were rested for
the Irmmoflorescent antibodies. Iimoflurescenc anti-
body titer of 2 patient were 1:1024 and 1:256, respectively.
The 2 MFRS virus strains were passaged on Vero E6 cell
moolya3yrs.

lUloen nearly I00MZ of the cells displayed virus specific
fluorescence rmwiml inf tivities were reached peak
levels of 10.23 and 1091 TCID50/ml by day 15 post-
inoculation. Simultaneous cross-IFA test of human sera
mong the isolated IFRS virus (strain 88-06), Seoul virus
(strain 80-39), and Ibntoan virus (surain 76-118) revealed
different antigenic relationship. 3 corseccive sera were
collected from 14 partients at 2-3 week of intervals, and
then compared the antibody titers by simIltaneous cross-
IFA cest. Antibody titers against strain 80-39 was 2-4
fold lower than those against strain 88-06 and strain 76-
118. Cross-neutralizacion test and blocking-ancibody
test were under the investigation.
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m' imon or 1 "K r w AivinNE AUS, m moows ice

1 ) A 5 YVK ir! Th-1Ill W imAWIM s IN SM o
IO IAI M I FAT ION WII MO IWC oVt vIN WK 3iAW (Wal#
SON o Tetwn VSIC-aUmCm 4. L -C'* a G. v O O .

k ItiAe Of VP~tcal OiWCIo Anbp, , 3.13m *0 Itute of
WIucbikoit,QW~mr. V olavis *t W fcli I ltsemwch

intitute of infec.tius Diases, rredrick f"yI. d,'A

give acutO WO w cmWlO5C nt WI of Yugoslvian paltents with
a mre sey fcro of HfRS did react il in the H(! 76-118 IN
cJPaiU.ng Emiy* I~'mfomssy (tIA), Qertas onty one sar (14 %)
rmtced in the CG 13891 IgG (IA. These se sto*td in ith indirect
ij~i oft crs~cwiIgG antibody assay MIA} high titors on N! 76-118,
ronica and Dcbrov vid t*r teti an OG 13891 and Vranica (serologic
Pattvil 1).
on 4 total of 6 acute stra from Pteunts with sorologic pattern 11 (Low
ART. Tojnlca, Obroev. high CG 13891, Vranica titers) assoclted with a
uiid form of hrfRS, flye (83 ) did react both In $1! arid CG 13891 19H1
(LISA.
This wis eider e for a serological "oam way' croi between
Clethriorww~s anid A~w type of iftdKed antibodies or I") type.
Since both virUSms circulate in Yug|lavia it Is fortant to
distingiish betwe o the two since the prognosis for Intected patients
wit be dif ferent. I9H capturing CIA using two differnt hantavirlt
antigens wilt therefore be th,- owttod of choice.
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RAPID SERODIAGOSIS OF HFRS VIRUS "'NtCTION USING HI(
DENSITY PARTICLE AGGl1TIrl4AT1tO, A PRELIHINARY REPORT

Tetsuo TOKIYAMA and Bb Wang LF.., University of Tokyo
Branch Hospital, Tokyo, Japan and The Institute for Viral
Diseases Korea University, Seoul, Korea.

The antibody aginst Hantavirus was successfully mea-
sured by a method of passive agglutinavion procedure using
high i;ensity composite particles (HDy coated with puri-
fied flantean virus antlgen.

Antigen was py.epared from infected suckling rat brain
using ultracencrifugation, protamint and ethanol treatment
ec.

For preparation of antigen coated HDP, 0.5% IMP suspen-
sion was added to an equal volume of antigen and Incubated
for one hour at room tempernture. Then the suspension was
washed with VS, suspended In the dilment containing stab-
ilizers, and then lyophilized.

Hicrotiter techniques were used throughout all this rea-
ction. To the serial two folds dilutions of sera, every
one drop of antigen coated particles were added, and then
let stand for more than forty minutes at room temperature.

Positive agglutination patterns using the coated HDP
were distinctly demonstrated against positive sera for
HFRS antibody while negative ones were found in both nega-
tive sera and diluent. It was also found this reaction was
more sensitive compared with IFA test.

Accordingly, as coated HDP were lyophilized, this reac-
tion is easily used for measurement of IFRS antibody with-
out any technical complexity, it is expected that this
reaction will be apply for clinical use.
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84ZY.-LIKD O M IU M6EN ASSAY USING BACULOhIRJS
EXPESED NUMBCLEO~SI P1MEt

and aJXsM 17M , Naionl Istiuteof Health,
Tokyo, Japan

The high level exrsion of nucleocapaid (N) protein
of lHantann virus was shown using baculovirus mem~binant.
Eqprssi protein had been shown to be a useful antigen
for diagnosis. We examined the ELISA nettiod using
exrsed antigen for dtection of antibodies in rat

a* Sota fuerd cells infected with
recorbinmnt Virus HANI.S were collected, washe, sion-
icated and dissolved in 0.75% SDS. PO6 containing It
EM was used for blocking buffer. 11A negative sera of
rats captured in Tokyo port area and IFA negative sera
fxmi experimental rats were tested by' the ELISA ffethod.
The ELMS titers of these sera were from (100 to 200.
WFA titers of sera which ELISA titers were 400 or more
were positive. in antibody positive sera, the ELISA
titers were from boo to ten times higher than the WFA
titers. This ELISA methq" *3ing expressed antigen was
a useful tool for seroep -r .ologic study of rat sera.
It might be possible to a,.ly this method to another
sero- diagnosis includ~ing humnan sera.
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Korea University, Seoul, Korea.
More than thirty different hantavirus isolates -were compared by

using various scrological procedures in an attempt to define
scrogroups and explore antigenic relationships of viruses within the
genus. Convalescent sera from laboratory rats infected with each of
the hantavirus strains were separated into higit-titered or low-titered
pools for use in the cor.pason. ,Monioclonal antibodies described
by Arikawa et. al.(1989, Gen. Virol.) were also used in the
characteditation of virus isolates.

Indirect fluorescent antibody testing and ELISA demonstrated
extensive cross reactivity amonig the various strains but allowed the
definition of seven separate groups based on different patterns of
cross-reactivity. Hemnagglutination inhibition testing, using purified
virions as hemigglutinating antigen, further defined complexes of
viruses within sonic or the major scrogroups, Of the tests examined,
neutralization (using screening tenfold dilutions) appeared most
specific. This technique allowed further differentiation or the various
isolates but also revealed cross-reactions among most members of
each scrogroup. Immune precipitation of radiolabeled proteins of
selected viruses suggested that the nucleocapsid and G2 envelope
glycoproteins contain multiple cross-reactive determinants. The 0 1
glycoprotein reaction was more difficult to observe but this antigen
appears more virus- or type-specific.

The definition of Hantavinis serogroups nnd identification of the
antigens responsible for both cross-reactivity and type specificity has
significant application to diagnosis and vaccine development
research.

Stibject Classification
Sero-diagnosis, Oral with Slide Projector
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DIFFEREN'TIAL, SE ROLOGIC DIAGNOSIS OF HEMORRHAGOIC DISEASES
XiANG SUSPECTED IHFRS IN KOREA IN 1988.
L. J. B AEQ, J. W. SONG and It. W. LE.E, WHiO Collaboratilng

Center for Virus Reference and Research, The Institute for
Viral Diseases, Department of Microbiology, College of
Medicine, Korea University, Seoul.

Recently acute febrile hemorrhagic diseases that occur-
ed in Korea were HemorrhaSic fever with renal syndrome
(IRS), Scrub typhus and LeptospLrosis. lowever, the
causes of about a half of patients among suspect IIFRS that
had been requested the serologic tea. were not Identified.
Serological studies were performed on 1,216 patients' sera
from suspected IRS and Rickettslosis in Korea in 1988.
The results were sumoarized as tollows. 1) Among the 1,216
patients: 263 IIFRS, 215 Murine typhus, 39 Spotted fever
group(SFG) rickectsiosis, 98 Scrub typhus and 35 Leptospi-
rosis were diagnosed by 6icroimmunofluorescence test.
This is the first demonstration that many SFG rickettsia-
sis and urine typhus patients occured in Korea, 1988.
2) The regional occurrences of each disease showed chat
the Seoul and Kyunggi province occupied about 70Z of the
patients and the remaining 30Z occurred in all over the
South Korea. 3) In HIFRS and Murine typhus and Leptospiro-
sis, Male patients occupied 72%, 69Z and 57Z of the pati-
ents respectively. In SFG rickettsiosis the number of
male and female patients were approximately same and in
Scrub typhus, female patients occupied. 4) There is IgG
antibody cross reaction in sera from the patients against
R. typhi and R. sibirica by the microimmunofluorescence
test but IgM antibody was type specific.
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of Tropical Medicine, Atwerp, Belgium, Institute of
Microbiologv, Medical Faculty, Ljubljana, Yugoslavia

Some of sera from patients of hemorrhagic fever with
renal syndrome(UPIHS) in estern European countries including
Yugoslnviat Albania and in Korea recently could be characte-
rized as a new serolo ic Pattern of IIFRS by hither reacci-
vLty to Prospect |1|4(Prk) viral antigen. These serologic
characterit-.c was c ,,1 kable eapicially with so-cnled
lantann sero-patten. . h is established by the anti-
Unntans virus antisera. Preliminary screening of It.RS sera
was carried out by immunoblotting using strips of PH virus.
The positive sera were further characterized b differienti-
l immunofluorescent antibody end plaque reduction neutrali-

zation tests. Among 168 Korean, 15 Yugoslavian and 8 Alba-
nian patients, 6(4%), 6(40%) and 5(63%) sera were found to
be a new sero-pAttern, respectively. The presence of this
pattern was also demonstrable in Apodemus mice sera captured
in endemic areas of IIFRS in Korea. Interesting features
were that the new pattern is happened in Apodemus mice popu-
lation with more higher frequncy(82Z) in an inhabit while
that is lower(13Z) in another. This results indicate that
a new 5th serotype of 11antavirus exists in Korea, Yugosla-
via , Albania and this type of virus would be involved in
occurance of rather severe IIFRS in astern European countries
espicially. Characterization of Maaji virus, newly isolated
Apodemus virus, as the candidate of 5th serotype is in

rogress.
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Saturday, Way 6 (Morning)

CLINICAL ANALYSIS OF FATAL CASES IN HEMORRHAGIC FEVER WITH
RENAL SYNDROME(HFRS)
HIONK.HKIM J.S.HAN, S.KIM and J.S.LEE, Seoul National

University Hospital, Seoul, KOREA

During the last four decades, the case fatality rate was continuously
decreased but the exact nature and cause of these changes were not well
analyzed. The purposes of this study were to analyze the clnical
characteristics and cause of death.

We reviewed 22 fatal cases diagnosed at Seoul National University
Hospital which Is nalionalwide tertiary referral center between 1979
and 1988 by clinical records and findings of six autopsies and
necropsles. The overall case fatality rate was 6.3% ( 22 deaths
among 349 patients) with no difference In both sexes. There were
one death under age 40(0.75%) and 21 deaths over age 40 (9.77%).
The age of fatal cases was significantly (p.0.003) older than that of
survivors ( mean 51.6 ± 9.0, range 35 to 67 vs 42.3 . 14.2, 15 to
78 respectively), this difference was mainly due to male patients and
was not evident in female patients.

The causes of death were primary shock, pulmonary edema and
hemorrhages, cerebrovascular accidents and sepsis ( 5 patients in
each ), and secondary shock (2 cases) with gastrointestinal bleeding.

The number of deaths occurred In the hypotensive,oliguric and
diuretic phases were seven,five and ten respectively. Five and twelve
patients were expired during the first and the second week of illness
respectively. Among the five patients who expired after two weeks of
Illness, sepsis is the main cause of death in four patients. Eighteen
deaths occurred within one week after admission and among these
nine deaths occurred within 24 hours after admission.
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SUCCESSFUL DELIVERY IN A PATIENT WITH HEMORRHAGIC FEVER WITH
RENAL SYN0 E(HFRS)

UW-LALJ.H.EARMJ.SHAN.J.K.KIM,J.W.CHO!,S.KiM,J.S.LEE and H.W.LEE,
Seoul National and Korea University Hospital, Seoul, KOREA

There have been few reports of successful full term delivery In Pregnant
women who recovered from HFRS requrlng hemodialysis. Here we report
such a case. A 26.year.old woman in the 23rd week of pregnancy was
admitted because of ollgurla for 1 day. She was well until 5 days prior to
admssionwhen sudden fevor,headache followed by vomiting ,lumbago and
otiguria developed.

She was a housewife who lived In Seoul. On admission body temporature
was 36.30C,pulse rate 124, respiratory rate 28 and blood pressure was
70145 mmHg. Multiple potechlae were observed on soft palate and both
costovertebral tenderness was elicited.Urine gave 3+ test for protein.
Hematccrit was 48.2% ,platelet count 33000 per cubic milimeter, blood
urea nitrogen 62 mgldl and serum creatinine 5.5 mgldl. Despite of
prolonged shock, seizure attack and oliguria of 10 day's duration requring
homodlalysis 3 times, she was discharged without complication on the 24th
day.

Titers of IgG and IgM antibody to Hahtaan virus by ELISA were 1:3,200
1:12,800 on the 8th day and 1:25,600,1:12,800 on the 19th day
respectively. Titers of IgG and IgM antibody of amniotic fluid was 1:400
and negative respectively on the 15th day. On the 41 weeks of pregnancy
she was delivered of a healthy male Infant weighing 3.SKg with Apgar
score 10 at 5 min. Titer of IgG and 1gM anti boy of mothet's blood were
1:51,200 and1:3,200 whereas those of cord's and Infant's blood were
1:25,600 and negative respectivelywhich changed to 1:51,200,negative In
mother and 1:1,600, negative In Infant 4 months later.

Thus we concluded that the above serologic findings are suggestive of not
true transplacental Infection but passive tranfer of maternal antibody.
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CLINICtN% FEATURES OF IMMOPIAGXC FEVER WI'II PRM SYFQ1E
(IFPS) CAUSED BY SWUL VIRUS INFMION: A CLINICAL AND
LABOATORY STUDY ONc 29 CASE IN SIXXL IN 1984.
K.S.Byun, M.D., 1I.J.P v, M.D., S.C.Park, M.D., and
H.W.Lee, M.D., Department of Internal ? dicine, Korea Univ.

edical College. Department of Microbioloty.

Seoul virus is one of the recently identified causative
agents of IMFMS and isolated from wild urban rats by Leeet al.Previously several investigators evaluated urban type

IMIS, but there are no reports of clinical findings of
Seoul virus infection based on serological diagnosis.

We evaluated the clinical findings of 29 patients with
IUR caused by Seoul vius io ure diagnosed by hemagglu-
tination inhibition test.

Web also compared the clinical findings of Seoul virus
infection with previously reported clinical findings of
classic Norean hemorrhagic fever (ir).

The results were as followings ;
1) The disease occurs predominantly in nules (801) with

high incidence in 3rd and 4th decade of age.
2) The highest incidence of the disease occurs in October-

Novembar.
3) Major symptoms were fever (93.1%), abdxcinal or flank

pain (69%), vadting (51.7%) and myelgis (41.4%).
4) Major signs wre petechine (41.4%), CVA tenderness

(41.4%) pharyngeal injection (34.5%) and conjunctival
injection (17.2%) but there signs wre wuh less common
than in patients with classic HF.
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MAGNETIC RESONANCE IMGES (MR) OF KIONEY IN HEMORMWGIC FEVER
WI'H RENAL SYNDROM (IfRS)
ySJM S.H.KIM, J.S.HAN, SKIM and J.S.LEE Seoul National University
Hospital, Sool, KOREA

One of the major clinical characteristics of HFRS is variable degree of
renal Insufficiency and pathologic characteristics show the Importance of
vascular dysfunction and the characteristic hemorrhage In the medulla,
especially In the subcortical areas. The purposes of this study were to
explore further understanding of hemodynamic vascular events and to
explore the Cepabiiity of MAI for detecting medullary hemorrhage.

We observed the sequential transaxial MAI of kidney In 12 patients with
typical clinical course of HFRS and with positive serologic confirmation.
Five of those patients had rnal biopsies which showed the pathologic
findings of HFRS. The biopsies were performed from 4 days before to 3
days after MAI. MAI was performed at 2.0 Tosla( Spectro.20000,
Goldstar, Seoul). T1 and T2 weighted spin echo sequences ( 500 - 600130
mseoc, 2000160-80 msec ; TR1TE) were obtained In the axial plane.

Renal shape appeared to be global and the renal sinus (at was compressed
In the oltiguric phase and these findings reverted to normal as the diseases
passed through the late diuretic phase. The striking abnormalities were the
prominent corticomdullary distinction with high signal In the cortex and
lower signal In the medulla In all 12 cases and band.like very low signal
intensity zono at subcortical area which separated ihe cortex and medull&
more clearly on T2 weighted Images in all but one patient. These
corticomedullary differences were obvious from the oliguric phase , but
subcorical low signal band was not always prominent In the early oliguric
phase.

We proposed that these findings on MAI might be associated with
medullary hemorrhages and subsequent fibrotic changes which were the
most severe in the subcortical areas.
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ACTIVATION OF PLASMA KALUKREIN-KININ SYSTEM IN HEMORRHAC
FEVER WITH RENAL SYNDROME (HFRS)
L.SHAN, J.T, CHO, S.K. LEE, S. KIM, J.S. LEE and M. LEE, Seoul
National University Hospital, Seoul, KOREA

To Investigate the rote of kallikrein-lkintrn system In the
pathophysilogy of HFRS, we measured plasma prekallikircin,
kalliroin-like activity, kallikreln Inhibitor by amnidotylic assay
serially in 20 patients with typical HFRS, and 01 inhibitor by
single radial Immunodiffusion in eight patients.

Plasma prekatiikroin decreased to 36.3 t 13.3%11 (mean i SD)
(p<0.05) (normal: 93.5 1 3.2%) In the hypotensive or early oliguric
phase and increased gradually to normal value thereafter during the
course of illness.

0.4* .11,1) (<005)inth hyolnsie r ctt olguicphase and
decine son t noma vaue urig te o of5±~ (normal:

Plama alikrin nhbitr ad 1 Ihibto inreaedabove normal
value in oliguric, diuretic, and convalescent phase.

There was a positive correlation (r.0.76) between kallikrein
inhibitor and C1 Inhibitor In patients with activation of
kallikrein-like activity.

The clinical characteristics In 11 patients with activation of
kallikroin-like activity, Include shorter duration from onset of !ilness
to admission, higher scores of clinical severity, higher hematocrit,
and lower initial platelet counts.

In conclusion, plasma kallikreln-kinin system was activated In the
early phase of HFRS.
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Tle Changes or Plasma Acrl ia criuratic Polypeptide(AP)
Level Accordtg to EAch CLLnical Phaises of K~oreaHemor:rhagi.c Fever

)eparcrent of Internal Medicine,
College of M.icifne, Korea UnLverstiyO Seoul* Korea

The pla~na ,NP was r:epeatedly, zeasured in eavh clinical

phases in 20 patients (20.7. 2yr) Ith Korean lIe*%rrh3Le
I Fever (KIF). The tudy purpose was to see whether th~ere

is any relatioMshit between the clinical course of KUF UPand
the channer, of plasma level of ANP.

The pla.in ANP level was lM(30-80p/hl) in the early
oliguric phase,. 7ten wich t1te sudden remarkable deereaseof plasma tenth activtty and aldosterane the plasma %N:P
increased repidly to high level(230-280pp/ml), then was
decreased to near normal level(90-19OpghIl) rmakln a narrow
peaked plasm-a ANP concentration curve, and then the level
stayed at near n=rmal level during the diurece phase.

Around the cie when the plasma renn activity and
aldosterone concentrations were decreased to their low
level and the plasma ANP was increased to it's peak level
the oliguric phase was changed to the diuretic phase.
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CHtANGES IN LYMPIIO0Y"h SUBPOPULATIONS DURING IIFRS
RieharA M. LE~I S Ito Waing MlE3 Anthony F'. SEI - David 13. PARRIS~l,
Jung Sik MOON. Dai Jung KIM and Thomas M. COSGRIPFF USAMR1IIO,
Ft. Detick, Frederick, NID, U.S.A., K~orea University, Seoul, Korea, and
ROK Army 1iospilal, Seoul, Kore.

Distinct populations of immune effector cells often exhibit quantitative
changes in response tofctn an n be chracteristic or a specific viral

Idisease. In order to invtstig.ile the immune response to Hant*3n virus
infection, lymnphocy-te subpopulations were measured in IS patients with
I HFRS. Patients were enrolled in the study on admission to hospiial and the1
diagnosis of lIFRS %%w.i confirmed by a positi-v igMi response to Hantuan
virus. The subpopulations were measured by flow cyUorneiy wAith monoclonal
antibodies to specific cellkurface antigens which identify helper (C04+).
suppressor (COSi+), total r icoi+), activated 1T (CD3+,HLA-DR+), and
suppressor/NK subsets (CI)S+,Lcu7+) or lymphocytes. A three-part white
blood cell differential was also calculated for each patient using flow
cytometry dataI. Tot11l white blood cell counts were elevated for most Patients
wkith increases in lymphocytes, inonocytes, and granulocytes. The most
notable increase %-as observed in the number of monocytes. Within the

lphocts bohTclsadB el eesgilc~ly increased in early
sape.A Mt.itcal 1 nii cn inrIs inattdr cells was observed

in Iall0 pains tdied "nd remaie let beod the elevanth day of

illn ess T he nu br o( helper ells was t the lowr level of the norm al

helperlsuppressor ratios of all patients were analyd together, there \%As aninii, de essio wit s' contan increased oeime rom dy6tody2
(first order model, r=0.9). No elev-Ation of the CDS+, Leu7+ subset was
oetved. Of zill the parameters studied, the increases in activated T cells
and rnonocytes were the most prominent. These data help characterize
changes in the cellular immure response to Ifantnan virtv; infection.



PLATELET AGGREGATION AND RELEASE IN HFRSPATIENTS
Richard M. Lewis. Ho Wang LEE, Anthony F. See, David B.
PARRISH, Jung Sik MOON, Dal Jung KIM and Thomas M.
COSGRIFF. USAMRiID, Ft. Detrick, Frederick, MD, U.S.A.,
Korea University, Seoul, Korea, and ROK Army Hospital,
Seoul, Korea.

Hemorrhagic fever with renal syndrome (HFRS), caused
by Hantaan virus Infection, is characterized by high fever,
renal failure, and hemorrhage. Because bleeding
manifestations may be the result of platelet dysfunction, HFRS
patients were studied to characterize the nature i the platelet
defect. Patients were followed from their admission to
hospital for up to 15 days. Hantaan virus infection was
confirmed by a positive ELISA for virus-specific IgM. The
aggregation response (change in light transmission) and the
platelet release reaction (ATP-induced luminescence) to the
agonists ADP and collagen were measured simultaneously in
platelet-rich plasma. Thrombin was used to determine
maximum release of granule contents. When tested initially,
patients exhibited decreased aggregation and abnormal
release reactions, which varied from mild to severe. Platelet
function returned to normal with recovery. The platelets from
one patient with severe disease were gel-fitered and
resuspended In normal plasma to confirm that the defect was
not related to a plasma Inhibitor. The mechanism of platelet
dysfunction in HFRS appears to be variable involving both
abnormalities in release and storage of granule contents.
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Mwnory vw4a~rif And vAgcolAr Ptr"Abilitr Woe been thought to vary
,V@mr4IP- to the dlieoe cnirae of Woest% htwirrmalk (weer (911F), ato the
flits#~ tro of these varidblts algt lead to the fatt, outeoa amo the?WT vwrtly tit patents. 14, Adoipted rajIa)Abel@4 albuAlf

ciii~a~'i 01-h had Wton oppitJ for the the evaluation of OP~ adult
roqiratofy ditaas Pydrwo ulth peroeaMllty odtoa, and tried to asess

Ofthlli isf Plilbaory vwa~uio~rd ini Mrt.
In lt0 Pltnas AtisintioltY In '7 paenta, u'e pvrforr," lung and- heart
v~ne~hyit W*a-V alhoua Wn acquired the curveso tdest

rvs, for the gleete4 regions of Intormss; heart, lungs And liver. V#
toak the deimmy ratio of lung-to-hoirt and that of liver-to-heart at 2'-1
mintes after the albr~afn Injoction for an Index ret 1ectug plonoty AwlI
hqmlk, bI *nA volyures roftively. Vie considoee the density ratio Olgtes

trorosotdtythe 0sl*Pts of the curves) of the lung% and the liver lgtvooft
N)AnA 0 Pinuto's as anoTher Ar.dex reflecting vascular "eratability.

Oengty waipt; ti lngg-to-htm and liver-to-heArt tok~en durngt late
p Axsu of X rvan hwesoric fever tenICd to ottmReate near the valu~e tit
ol. 1itaity ratiot; of lung-to-hoArt ranged betveon 0.35 Wn 2.0, and thes
raviwn in the aligurst Weiod just af ter the hy~tnstvo phas Inrae
ur 2.0 a40 then tended to dtcreae. Wnsity ratios of the lIvar-taheArz
trged btven QA~ and 1.f And shoved the saot pattern of ra-Wes ar. that
of the lungs.

te alt~pos f the lung% rtpropentlnj the Uil changes of the density
rati-n rang"4 botwen 2.1010E-2 and -3.861OE.2. The curve: of bangs-to-
heett In Ito Inmtal phases Uf UP shouved Pousit deflec ICA before and
evW1 After the hypotensive phase. 4. aoang 24 Itges hoved thepo fliding".
riit the 0%guric period after hypnsive phase. the curves shovei

negative I l~t~n, %t At lost rttcovere their flatness at a 14trr
ptrio. U-gtnng to cwit to -.or* just aitter the hypoitinve phase In a lev
case, thet slopes wore nearly null In rest capes lote at diuretic phase. The
xLe If ti-tar ranged btteen 3.04lOF-2 And -5.6*10E-2. The
gtkneral, tvndimy of' th chongos was the sane AS those Of the lungs. but the
Azplttude of thte vAriations svo~ed larger.

iVe <*uld find that radialabolled Albumin cinesc Intlgraphy reflected the
variably chAnixng features of pulwanry vwsulftturo. It vAs concluded that
puleatr vascular ptrccobility wass Increased at the early phases In soto
patienta with XVF and that pubooAry bloo-d voluze vas increased At the later
pericod before noraializzation.
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DISTINCTIVE INCLUSION BODY IN THE£ HEMORRHIAGIC FEVER W ITHI
RENAL SYNDROME VIRUS-INFECTED RATS AND CULTURE CELLS
Michio KIMURA*, Takahisa YA11OUClHI, Kayoko DOIHAE,
Ma~sahido YASUDA, Koichi YAMANX$111 and Junichi KAAMTA

*Xansai College of Acupuncture Medicine, Osaka 590-04
and Research Institute for Microbial Disease, Osaka
University, Osaka 565, Japan

The morphology of hemorrhagic faver with renal syndrome
(HERS) virus-infected rats and culture cells was examined
by immunofluorescence and immunoelectron microscopy. New
born F3fi4/JCL rats and mnolayers of Vero E6 cell were
4nfected with B-1 strain Osaka Univers Lty) of IlFRS virus.
3 weeks after infection, the rats and cella were processed
for immunostaining using B-1-80A monoclonal antibody
(Osaka University) for HFRS virus. Normal rats and uninfe-
cted culture cells served as controls.
Immunofluorescence microscopically, the monoclonal antibody
was positive in the rats and culture cells. The immunorea-
ctivity for the antigen was intensive in the cells of ce-
rebral hipocampus and the kidney convoluted tubule and lung
infiltrated cells and faint in the cerebro-cortical cells.
The culture cells retained an intensive positive reaction.
No positive reaction was observed in the control specimens.
Electron microscopically, pleomorphic inclusion bodies
with tubular-filament lattice were identified in the virus
infected rat and culture cells. The body appeared to con-
sist of numerous filaments, approximately 5 nm in diameter
and 2-3 mim in length. The present immunoelectron microscopy
indicated an intensive positive reaction of B-1-80A anti-
body on the inclusion body. These data suggest that the
body is important for a maker of 1lFRS-virus infection.
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PROSPECTIVE STUDY ON PANHYPOPITUITARISM AS A SEQUELA OF
HEMORRHAGIC FEVER WITH RENAL SYNDROME (HFRS)
.K, J.S.HAN, J.S.LEE and M.LEE, Seoul National University

Hospital, Seoul, KOREA

In HFRS, caused by Hantavirus, pituitary necrosis is a
characteristic and common autopsy finding. Contrary to this, only 14
cases of clinical panhypopituitarism have been reported. Recently we
confirmed six patients with panhypopituitarism by high resolution
sella computed tomo-,raphy(CT) and combined anterior pituitary
stimulation lest(CAPS I) among 255 patients with HFRS admitted to
the Seoul National Universily Hospital (SNUH) from 1979 to 1986.

So we performed a prospective study on clinical
panhypopituitarism as a sequela of typical oliguric HFRS by CT and
CAPST in 27 patients, who were admitted to the Dept of It,.t SNUH
from August 1987 to August 1988. Among 27 patients, I ' showed
abnormal CAPST. Among 23 patients on whom high resolution CT was
performed, severe pituitary abnormalities were found In six patients
and mild abnormallies were found in four patients. Other 13 patients
showed no abnormality.

Six patients whose CT findings were severe abnormal, all had
abnormal CAPST as well. In four patients whose CT showed mild
abnormality, two had abnormal test. In 13 patients whose CT showed
no abnormality, eight patients had normal and five had abnormal
CAPST. And four of these five patients with abnormal CAPST had
impaired renal function.

Three out of six patients who had abnormalities in both CT and
CAPST had panhypopituitarism clinically.

Conclusively, panhypopitultarism Is considered to be one of the
Important sequelae of HFRS.
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DYNAMIC OBSERVATION OF BLOOD SYSTEM CHANGES IN
EPIDEMIC HEMORRHAGIC FEVER.
TM ZIIANG, J.W. HUGGINS, CM HSIANG, T.M. COSGRIFF,
J.I. SMITH. Virus Research Institute, Hubei Medi-
cal College, Wuhan, China. U.S. Army Medical Re-
search Institute of Infectious Diseases, MD,
U.S.A.

Detections of blood system were carried out
in 95 epidemic hemorrhagic fever ( E11F ) pati-
ents at all stages. It was found that each of
items had some changes at all stages. Platelet
counts began to decrease at febrile stage. It
was lowest at hypotensive stage than that of
other stages. It became recovery at diuretic
stage. White blood cell counts began to increase
at febrile stage. It was markedly higher at
hypotensive stage than that of other stages.
It returned to normal at diuretic stage. The
total lymphocytes, atypical lymphocytes, mono-
cytes, band neutrocytes increased and the seg-
mented neutrocytes decreased at each stage.
RBC, HGB, HCT increased at febrile and hypoten-
sive stages. HGB, RCT decreased at oliguric,
immigrant and diuretic stages. HGB was still
lower at convalescent than that of normal value.
MCV had some decrease at each stage except
convalescent. MCH and MCHC had some decrease
and RCMI and RET had some increase at each stage.
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DETECTION AND CLINICAL SIGNIFICANCE OF CREATINE
PHIOSPHIATE KINASE ISOENZYME IN EPIDEMIC IlEMORRIIA-
GIC FEVER.
TM ZIIANG, J.W. IIUGGINS, CM IISIANG, T.M. COSGRIFF,J.1 S-ETH. Virus Resear ch ITnstitute, Hlubei Medi-
Cal College, WNhan China. U.S.Army Medical Rese-
arch Institute of Infectious Doscasas# MD,
U.S.A.

This paper reports the results of detection
and analysis of creatine phosphate kinase iso-
enzyme (CKI-MB) on 78 epidemic hemorrhagic fever
(EIHF) patients. Data obtained showed the CK-MB
content increased in the early stage of disease
(at febrile stage or on the fourth illness day).
Its high peak appeared at hypotensive and
oliguric or on the sixth illness day. It returned
decrease at diuretic or on the tenth illness day
and recovered to normal level at convalescent
or on the eighteenth illness day. It appeared
that the change of CK-MB was more severe at
hypotensive and oliguric than that of other
stages. This seemed to indicate that EHfl pati-
ents had heart damage.
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I1FRS: END OF THiE BEGINNING. BEGNI NG OF THIE EN D?
K.M.Johnson, Consultanto Infectious Disease R & D,
Big Sky, Montana, U.S.A.

Since the original isolation of Hlantaan virus just 13
yea-vs ago, there has been explosive growth of knowledge
concerning almost every aspect of the diverse natural
elements which lead to IHFRS in man. We have identified at
least 4 clear virus Immunotypes, documented that these
agents form an independent genus among the Bunyavividae,
and come Ear in understanding molecular structure and
function of tiese agents. We have reasonable tools for
virus isolation and sero-epidemiology, and they have been
used to reveal a worldwide pattern oE rodent and human
infection both indoors and out. We have added to knowledge
concerning human disease pathogenesis and rodent-virus
biology and ecology, and even achieved the first step in
specific antiviral therapy. Although new chapters remain,
it is Lair to say now that a major book entitled Natural
History has been written.

Are we ready for definitive Intervention in the form
of one or more Hlantavirus vaccines? The agents themselves
seem to be fair game; honest fellows who do not play dirty
tricks by compromising host immune systems or changing
antigenic raincoats every year or every month. Indeed, the
first inactivated products have been administered to man.
My main purpose is to assess both the resources and the
problems which must be dealt with in order that a second
book entitled Disease Prevented might be written.
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DIFFEREhIr PATTRNS OF SPECIFIC SERUK! MC ANTIBODY
RESPONSE IN NEPH|KOPATHiIA EPIDEMICA (-,qE) PATIENTS

SETTERGREN B, JUTO P, TROLLFOR$ 8,, WADELL G, NOPRRBY SR.
Dopartmonts of Infectious Diseases and Virology,
University of UmaA, S-901 85 UmaA, Sweden

Acute and convalescent serum samples from 74 paci ets
wich symptoms suggestive of NE were analysed for
the presence of specific I&C antibodies to Puumala
virus using indirect itmunofluorescance technique (IFAT).
Twenty-five (34) of the pacients had >_4-fold I&O
titer changes or searoconvorsions, while 46 (62%) had
persisting high titers (_l:64 O). Three patients had
titers ;>1:160. Soroconversions were found exclusively
in pactioncs -,hore the fir.t serum sample had boon drawn
within one wook after onset of symptoms. Significant
titer changes (>4-fold) wore recorded only in patients
bled within 8 days afcor onset of symptoms. These
findings indicate that clinical symptoms in NE could be
the result of an imunological reaction to Puumala virus,
rather than being a direct effect of the infecting virus.
Sara from 27 pacionts were in addition analysed for the
presence of I&G antibodies against the antigenicalUy
related Itantoan virus using IFAT. Sarum IgC titers wore
a8-fold higher when using Puumala virus as antigen
compared to 11antaan virus. Sera from 5 patients were
non-reactivo in the ltantaan serology, while anti-Puumala
IgG titers wore ;)l:64O. This might Indicate the
oxistence of different strains of NE virus, showirg
varying cross-reactivity with the Ilantoan virus.
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PREPARATION OF 11FRS INMUNOGLOBULIN AND STUDY OF ITS
VIRUSNEUTRALIZI$G ACTIVITY.
.r.GAVRILOVSKAYA, V.POTAPOV, I.MUrv1UTDINOV, S.BOGDANOVA,

R.SLONOVA, M.CIUMAKOV, The U.S.S.R AKS Institute of
Poliomyelitis and Viral Encephalitides, Moscow, Kazan
Research Institute of Epidemiology and Hicrobilogy, The
U.S.S.R AMS (SO), Institute of Epidemiology and Microbiolo-
gy, Vladivostok, U.S.S.R.

Production lots of iinunoglobulin were prepared from
JIFRS convalescent sera and plasm in European foci. Antibody
to ull 11FRSV sorotypes were detected in IFA. Titre with
homologous antigens were: 1113 C.g., Blood B strains -
1:640 ; with heterologous lINT, P1|V - 1:160, TC|I - 1:40.
The neutralization test revealed antibody ticre to Euro-
pean strains (Cl.glarcolus) and to Far-Easter strain
(H.fortis) - 1:417 - 1:320 respectively. Antibody titres
(NT) to strains from A.agrarius (Far East) were 1:16 - 1:32.
Antibody titres in convalescent sera (Far East) to Euro-
pean strains were minimal.

The treatment of bank voles with immunoglobulin (lhr
after i/m inoculation with 1000 LD of Blood B strain)
resulted in 100% protection. The sAceptibility of bank
voles to IHFRSV markedly decre-ased when Immunoglobulin
was administrated 7 days postinfection.
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ISOLATION OF HtANTAVIRUS FROM SPINAL FLUID OF 11FRS PAZE.VT
AND STUDY Of THlE NATURE OF THlE VIRUS,
FANG LTANG, LEE CUE, WANG GUO DUNG AND YUE JIN StlENG
Department of Virology, Xian Medical University, Xian
China.-

During the epidemic of HFRS in our city a patient show..
lag severe central nerve symptoms was hospitalized with
preiminary diagnosis of meningitis. On the day of admiss-
ion, 13t0 day of illness the spinal fluid shown to be a
clear fluid with one plus protein and some amount of W.B.C.
On the l8th day of illness the spinal fluid shown to be a
entirely normalfinding. Because of the reason that this
patient coming from endemic area and had a history of few
days fever H1FRS was suspected, Therefore the spinal fluid
was tested for liantavirus antigen by precipitation test
with HERS immune serum. As the test shown strong positive
reaction, the spinal fluid was inoculated to Vero-E6 cell
culture. In the second passage lHatanvirus particle was
seen in the cultured cells.

The virus wassystematically studied and found to be a
wild type of llantavirus similar t'o 76118 strain of ilanta-
virus and no particularvirulence w-as observed in suckling
mice by any routes. The cause of severe central nerve
symptoms may be attributed to the persistance of virus in
the nerve cells. It may be suggested that in case of HERS
patient with severe central nerve symptoms, examination
of spinal fluid for Hanta virus may be helpful for digno-
sis.
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OBSERVATION OF HIFRS EPIDEMIC HN INSTITUTE CAUSED BY
INFECTED LABORAORY ANIMAL.
FANG LIANG, KU S1IIO WHEI, JUNG YU FANG AND WANG KUODONG
Department of Virology, .ian Medical University, Xian China.

In an institute situated in IFRS endemic city, 22
persons contracted 11FRS during two years. The cause of the
infection has been proven to be the contaminated white rnt
stock colony where the infection rate of rats by ilanta
virus is 23.8Z.

During two years 6 laboratories bought white rats from
the stock colony and bred them in their laboratory for
some times such as 1-3 month before examination for virus
infection. In all 6 laboratories laboratory workers con-
tracted Infection without exception. In one laboratory 6
workers contracted infection where their animal infection
rate is 77.7%, which may be due to cross infection among
inbred rats during breeding in their laboratory.

Clinically, most of the patients were mild and no mota-
lity what so ever. In some cases the clinical symptoms
were so mild only few days low grade £Vver that the diag-
nosis was made only by serological examination.
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PATIIOGENICITY OF EPIDEMIC IIEMORRUAGICSYSER VIRUS
ISOLATED PROM PATEIMSON SUCKLING MICE.
Chuen Fang Qu. Zhan Qiu Ying. Tian Ming Zhang and
C.M.|1sing. Virus Research Institute. Hlubei Medi-
cal College. Wuhan. CHINA.

Having found the antigen difference between
the birus isolated from patients and the virus
isolated from A.agrarius in Hubei epidemic area,
we studied the virus infection of suckling mice.
2-4-day-old mice were inoculated intracerebrally.
They began to be ill in the 12-14 day and died
within 2-4 days after signs of illness were found.
The virulence of virus on suckling mice and
yields of virus increased in mice brain with succ-
essive passage, as evidenced by increasing TCID50,
mice IDSO and LD50. The infective organs and
infective cells in the same organ also increased.
In addition, we observed the kinestic distribu-
tion of virus antigen in suckling mice intraperi-
tonelly. The virus was first isolated from their
abdominal macrophage after inoculation 6hrs, then
from the blot in second day. The virus antigen
was first observed in lungs (the 4th day) and
brains (the 5th day) then appeared in hepars,
thymus, spleen and kidney. The Ag increased with
the time of inoculation in lungs and brains.
Specific E11F virus fluorencent antibody was first
detected in the 10th day with the titre of 1:10
and reached the highest level in the 17th day
with the titre of 1:640. The mice died in the 18th
day.
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nfaERRUPTM SIUDY Or VDRE OF PATEWTS WxIl iMRMWUtGIC
FEVER WI'1 RENL SYND"ES IN FEDRILE P1ASE.
1 Zhtnqiu YA4. Tienaing ZIM.NG and Z.M. ZtM. Z.J. im.
B.L. MU. S.Y. XIAO. C.M. HSIANG. 2 JW. llMGNS. 1 Virus
Research Institute, Hubei Ik-ical University, 1%Vzn,
China; 2 U.S. Army Medical Wesearch Institute of Infec-
tious Disease, U.S.A.

Kinetic change of vix enda wore observed in 287 cases
of patients with hemorrhagic fever with renal syrdrom
(I0FRS) utich ribavirin wes admistered with a double blind

random controlled stiklied by means of virus, indirect
immuofluorescence technique and ELISA, in order to con-
firm inhibition effect of ribavirin to lantan virus in
the patients with MRS. Positive rate of viremia is 79.7%,
positive rate of IFRS lot is 85.0%. Viremia of patients
with H'RS could be interrupted by ribavirin, that is,
ribavirin group conpared with placebo group, positive rate
of viremia is decreased, viremia desappears 8 days after
treatment in ribavirin group but 17 days in placebo group
in all patients. The average persistent tim of viremia
was shorter in ribavirin group (3.6 days) than the placebo
group (6.9 days). Virus titers and viral antigen products
were reduced in ribavirin group. Results above showed
that viremia was very frequent in the patients with IMS
in febrile phase, ribavirin is certainly effective drug
for the treatment inFS.
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PREPARATION AND APPLICATION OF PIG SPECIFIC TRANSFER
FACTOR AND IRNA OF JR-l, JR-2, .R-3 VIRUS STRAINS OF |IHF
WITH NEP IROTIC SYNDROH. lion liou Zhe, zu chang yu, ran dong
xinn, jin chang fan et al, Yon Blan Hedical College,
Jilin Province, People's Republic of China.

1, 9 strann of apodemirs type of EI' virus were isola-

ted from organs of infected rabbits which were entrapped
at the E1F endemic area in Yan Bin of Jilin Province in
1986 by not unly intracerebrallv into suckling mice and
passage but also culture and passage in Veto F6 cell. 3
strains of them were systematically identified. The resul-
ts ,hows that these strains are characterised as short
latent period, strong l.munogenieity and scrongtoxicity.

2, The two group virus of activation and inactivation
by heating were used as antigen for neveral immunity at
multiple place in 6-month-old pig. The spleen and liver of
immunised pig were taken when the serum fluorescence anti-
bedytiter was above 640. Th E11F virus with nephrocic syn-
drome of specific transfer factor was prepared with pigs
spleen by routine way and keeping in freeze drying. It
contains 3 unit per ml.. The Liver of pip, was used for pre-
paration IRNA by chemical way and keeping in freeze drying,
It contains I mg per ml..

3, These preparations were introduced to climical obser-
vation after the examination and the permission. The resul-
ts shows that "three pain", "three red", atypical lymphey-
te, proteinuria and WBC disappeared fast as well as the
platelet recovered early. These also can recover severe
pation's symptoms and increasing the rate of emergency
treatment success. In a word, these preparations can decre-
ase death rate, lighten the state of illness and shorten
the course of disease for E!!F pations but no side effect.
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