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CHARIMAN'S WELCOME

Deat “olleagues,

115 a great privilege and pleasure for me s a chatman of
the Organizing Committee to welcome you (o the 1st
International Conference on Hemorrhyyle Fever with Renol
Syndrome. S¢oul, Korea,

An Interesting and stimulating selentific program to
update knowladge on hemorrhagic fever with yenal syndrome and
the exclting soclal program has been planned and we hope that
you will aclively participate in all programs,

The Organizing Commiited and Secretariat have made
every possible effort {o insure thal your stay in Seoul Is
comfortable, worthwhile, and memorable.

Weleome Lo Seoul and to the ist International Conference
on Hemorrhagic Fever with Renal Syndrome, and may we have a
productive and enjoyable gathering,

Sincerely yours,

Ho Wang Lee ‘

Chalrman
Organizing Committee
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GENERAL INFORMATION

Opening Ceremony

All participants and accompanylng persons are invited
to atlend the opening ceremony Lo be held in the grand conference
roomy, 2nd Floor, the Nauonal Acaderny of Selences, on May 4
(Thursday). 1989, at Q30Q hours. ‘The ceremony will be presided
over by the Chatmnan of the Onlanizing Commilice,

Prof. Ho Wang Lee,

Speakers will be the Minister of Publie Health and Soclal
Alfalrs, the Honorouble Dr. Moon Tat Joon and the Prestdent of the
Natlonal Academy of Sciences of the Republie of Korea,

Dr. Ton-Kak Suh,

Soclial Program

The Organizing Commitiee sincerely welcomes all
registered pardcipants to the following acitivites at Palace Hotel.
Admission is by invitation only (name badge or guest card

required),

Pre-Conference Reception Wednesday, May 3, 1969

at 18:00

(Cosmos Room, 12th Floor)
Welcome Party Thursday, May 4, 19689

kit 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;
Wednesday, May 3, 19689 1200-2100 hours

{(Palace Holel)
Thursday, 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 Natfonal Academy of Sclences.




Name Badges

Access to Conference scientific sessions and to soclal
functions s available only to those wearlng name badges or
holding personal invitations,

Currency and Banking

The Citlzens Bank which (s Jocated near the Palace Hotel
(50 m) will provide currency exchange and banking facilities for
the Conference.

The bank I3 open from 0930 to 1630 hours from Monday to
Fricay, and G930 to 133D hours on Saturday.,

Credit Cards

The Organtzing Commitlce regrets that payments due to
the Conferenge for fees, accommodation, tours, ete., cannst be
made by eredit card,

Dress
Dress for all social funclions Is informal.

Shuttic Bus between Palace and the Natlonal Academy of
Sclences

For the convenlence of Conference participants, a shuttle
bus service will run between hotel and the National Academy of
Sclences belore and alter the Conference.

Emergency Mcdlcal Services

Emergency Medical services may be arranged by the
Secretarial. During off-hours, contaet hotel front desk.

The Conference cannot aceept responsibility for debls
tncurred by Individuals as a resull of liness or injury.

Smoking

Participants are asked to observe a Conference regulation
against smoking In leclure room,
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Post-Conference Tour (Optional)

The Organizing Commiitee has made arrangement for
optional tour. Ticket for the tour ¢a’, be purchased at the
registration desk, Tour accommodiations will be made on shared
twin-room basts. Tour price Includes room, all board and
{ransport. Bus will be Indentificd with the appropriate tour
uécs:’z})tgzrs. The tour depart from Palace Hotel on May 7 (Sunday)
at 9:.00 a.m,

Mt. Soraksan National Park and Xyongju Tour
May 7-10, 1989 (3 nights and 4 days)
Cost:  USR396 (twin usg)
USS$540 (single use)

Accompanying Persons' Program and Dally Seoul Vicinity Tours
The accompanying persons' program, Shopping in
Htacwon will be planned on May 5 (Friday) slermoon.
Confercnce participants and amily members who wish to
take part in dally Seoul vicinity tonrs will be arranged at
Information desk, Palace liotel,
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SCIENTIFIC INFORMATION

Official Language
The official language of the Conference is English,
Simultaneous interpretation witl not be avatlable.

Roony for Presentations
All Conference sesslons will be held in Grand Conferenee
goom located on the 2nd fioor of the Natienal Academy of
clenees.

Audlo-Vidual Alds

All slides must be handed In {o the Audlo-Vidual room at
least one hour before the start of the session. Slide projectors will
be avatlable for inal viewing, All sildes must be collected from
the AV rgom as soon as possible alter the presentation.

Late Abatracts

Participants should consult the Seeretariat regarding the
photo-covying of thelr 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 Chalrmen. After the
presentation, speakers should relurn to thelr seats and remain
there until the commencement of the discussion period.

Timing

Speakers must abide by thelr assigned presentation time.
The {ime for Invited speaker 15 20 minutes and for free
communication Is 15 minutes Including discusslon. I the
Chalrman is informed that a speaker can not make his
presentation, the Chafrman should announce the schedule
change at the beginning of the sesslon. And the speaker’s
assigned presentation Ume will be used for {ree discussion.

10




SCIENTIFIC PROGRAM

Thursday, May 4 {(Morning)

INVITED LECTURES 1 (Grand Conference Room)
Chalrmen: Y. T. Yang (Korea), Karl M. Jehinsor (U.SA)
L1l 1000 HFRS Past end Present; Ovenidow
RGQalnugk (LS A)
L12 1090 The rat type epldemic hemorrhogic fever [EHF In China
8,540z [Chinn)
L3 10350 Haemorrhagle fover nith renal syndrome in Southoast Asta

Yow-Choopg Ghan [Singapere)
Chalrmen: J. H. Chun (Kerea), Gudio van der Groen (Uelfium)

w14 110 The study f HFRS In the Soviet Union
W schienks, 8. O, Dozdas (LSS
L5 1310 Hemorrhagle fevor with renal syndrome in Yugoslavia

Ana GBS M Ohradadd, I Stojanevié, oL Lelue, G Teand Ve Lukal,
1 Nasud Yugoalandan US.A)

ILLG 1150 Hemorrhagice fever with ronel syndrome In Swaden
Bo Niklasean, {Sweden)
L7 12:10 Epldanlology and distributlon of Hontaviruses In the Americas
Jamea LDue, Thomas Kstazek, €. Rosst (US.A.)
1230 Discussion
12330 Lunch
Thursday, May 4 (Aftermoon)

FREE COMMUNICATIONS 1 and INVITED LECTURES 2
(Grand Conference Room)
Chalmmen: James LeDue (U.S.AL), Song Gan (Chinn)

FCl.1 1410 A review Q[ HFRS In Slovenla
Tatinon Aviid-Zupane, B. CtiZman, A. Kralgher, D. Ferluga (Yugoslavin)

11
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Seoul ulnu
hts Kayoko Dolunse, M, Yasuda, K, Yamanial,
V. Kawanata, T. humm. H. Miyamoto, 3t W Lee (Japuu. Karca)

Qgﬁddealobgl’c studics of Hantaslrue Infoction among urban mis
~ i Jopan

L Arikss, Mingyang Lan, Xtan-Kot Zhang, 1kuo Takashima,
Nobus Hashitmoto (npan)

L) Seropraaionee Qf antibodies to Hantoan vins among US Marines

deploged to
Dalc . Carnil ol Chodg 1. Hang, & M. West, 18 W. Lee {US.A. Korea,
apa

‘ka‘obw and rapld diagnoels of nephropathla epldemica (NE)

{n Finland
M Usimuner-Kaovenkantia, Klsus Hediman, Ecva-Maratta Salanen,
Antif Vaher! [Finlamd]

Coffee break

Chalrmen: E. A, Thachenko (U.8.S.R), Yow-Cheong Chan (Stngapore)

FC18 1543

FC1:7 1600

FCl8 1G13

2.3 1820

L322 1030

1710

Buldence for hemarrhogle fever with renal syndrome at the Andaman
and Nicobar Islands »

Sluk!s_vmmgm. Guy Hoofd, M, Bharadwaj, U. Chawla, S, Sclyal
{Uelium, Indta)

" Hemorrhagle fever with renal smdrome in Gormony

sitenten Pilaski, Liv Dode, Olumrcorxhcwsk) W, Gcm.zm)l

The preient state of Hantawnis Infection in Rome
Marto Nuyf (taly)

Revlaw of Hontavinus ultrastructure
sohin D, White (U.S.A))

Incluslon bodics of Hantan (HFRS) Wrus expressod by recombinant
voceinia vinus as revealed by IEM
Huny Taa, Liu Hongmel, Zhou Jingyl (China)

Discusslon

12




Friday, May 5 {Morning)

INVITED LECTURES 3 and FREE COMMUNICATIONS 2

(Grand Conference Room)

Chalrmien: Jocl M. Ralrymiple (U.5.A), €, Yong Kang {Canada)

3.1 000 Coding sirategics of § penomic sepments of different members of

Hanltadnis geniss

gen
‘ong Kaag, Mark Pareington, Donguan Yoo (Canada)
L322 020 Exprestlon of the Hontaan X genome scgment for recombinant vaocine

development

pallehn, Jire Ak, Hugh Labenoticrs, Yong-Kyu Chu,

Qonnls Schy
Joel Dalnyrople, U.S.A

L33 %40 Flld trial of HFRS vaccine Inman
HW. Lee €N Al Lod. Back, J, W, Songt, §. €. Park, To . S0, D. WL Kt

(Korea}

FC2.1 1000 A clinleal study of inoctivated vaccing agalnst hamoerhaple faver with
renal sgadromie in volunteers

Dongsdin Sub., Jin Wan Song, Ho Wany Lee (Koren)

DOWLKIm 8 C. Park, K. HL Ingal WL Song, LoJ, Back, 1L W, Lo (Konen)

22 1010 Clinteal trial ¢f hamoerhagle fever with renal syndrome vacelne in
volunicers

FC2.3 1020 &M, responses of Individuals pocelnated with HFRS thoctivated

ne
Y Yong-Xin, Zhe Zhi-yong (China)
1608 Diszuselon and Coffee break

Chalrmen: J. S. Lee (Korea), Junicht Kawamata (Japan)

L34 10350 The pathophysiology of hemorrhagle fever with renal syndrome
Thonws M, _Coserd(f (U.S.A.)

L33 1110 Comparison of different clinical forms of hemorrhagic fever uith renal
syndrome in the world
guhani Lithdeving (Fintand)

IL38 1190 Outbroak and control of laboratory acquired hemorrhagic fever with
renal syndrome (HFRS) In Japant

Wunichi Kawamata, Takahisa Yamanouchl, Kayoko Dohmae, Hiroyuki
Miyamoto, Michinki Takahnshi, Kolehi Yamanishl, Tsuyosht Kumta,

H. W, Lee Unpan, Koren)

13




3T 1130 Chemotherapy of HFRS
delin W Hureips, CM. Hatang, T-6. Cosgril, MY, Guang, J.1. Smlth, 2.4,
Wi, JIW. Leliue, ZM, Zhongl J.A Maepan, CN. Wang, ILH. Gibbs, XE. Gui
KAV Yuan, TM. Zhang, D.O. Oland, 1L W, Lec (US.A., Clitna, Horea)
12:10 Discusslor
1220 Lun~h
Friday, May 5 (Afternoon)
FREE COMMUNICATIONS 3 {Grand Conference Room)
Ghalrmen: Ana OlE Nugaslavia), Juergan Pilaski (V. Germany)
FC31 1400 Molecular cloalng and Nucleotide saquence analisls ¢f the genome of
nephropathla epldemlca virus straln Hallnas Bl
I~ 1 Gichel, R Stahwasser, EXF Bantz, L Zollen, G, Daal (W, Genany)
FC32 1415 Charocterizations of Hantoan virus envelope glycoprotein antipenie
determinants related to trlrus ncutrdlm(’{a{)(c and pathogenesds in
suckling mice
e Arfkawa, Nobuo Hashimola Japan)
FC3.3 1490 Experimental {nfection of htiman vascular enviothet{al exlls with
Hontavinises
Richard Yanagthar, David J. Stiverman, D, Carleton Gajdusek (U.S.A)
FC34 14458 S(udl ics o the propagation of Hantaan wnis '76-118 ln MDCK cell
culturcs
Saopl Chupg Yong T. Yang Chul 8. Chol {Koren)
FC3.5 1300 A promlising approach for Lsolation ¢f Hantaikrus from HFRS patients
during later couixe
m“wh X.S. Gul '»W- \"ﬂ. tlt\l. (Ch‘“n)
FC38 1513 Isolation of hemorrhagie fever uith renal syndrome vinus from
peripheral Blood leukocytes of human pailents
Gum-Ryeng Kim. Tal-Gyu Kim, Moon-Gun Rhyu and Byung:Uk Lim
{Korea)
1530 Coffee break

14




Chabiment Y, T, Low (Homa), S0 Niklisson (Swalen)

FC3.7 1448

FC3-8 1000

FC3Q  1G13

¥C3-10 1620

FCI11 16:48

FC3-12 1700

C3-13 17:18

Detarmination of oM tups of antibodlee agalnst Honfovlruses in sero
of Duteh id Iiclglan patlents ulth an ocute form of hemorrhagles fouver
with renal syndroie (IIFRS)

cuf{ Hoofil, Jan Clement, A, Leficve, D Niklaason, 8. yan derGroen
{Ucigium, Sweden)

Defermination of IoM fyp< of antibodios agalnst Glethrionomye

{00 13891) and Apodemuis typea (HUNT 76-118) of Hantoirueses in scra

%).}:g?s!m-(an patients with hemorrhagle fever with renal ssmdrome
FRS, -

G { Hool, Tatjana Avaie-Zupane, J. LeDue, G xan der Soven

(Delgium, Yugastavia, US.A

Rapld scrodiognocls of HFRS tirus Infection uslng high density partlcle
ggplutination, & prellminary report
Telsva frveama, HoWang Lee fapan, Karea)

Enzymelinked Immunosorbent assay using baculovints expressed
nucleocapsid protein

Sap Yushiihar Matsuura, Hiroaht Ushijtma, Takash
Ritamura tJapan)

Scrolopieal comparisons of Hantarinus stralns
deel Daloymede, Yong:-Ryu Chu, Shenman Hasty, James Lebhue, Ceante
Schimallahin, Ha Wanyt Loe (US.A, , Koren)

Differential sarologic diomosls of hemoerhoglc discascs among
suspectad HFRS In Xorca in 1988
Lol Back, J. W, Songg, H. W, Lee [Korea)

Demonstration of presence of Sth serolype of Hantawirus: by intorpre
wﬂ;n of d[Jerential scrodlapnostic analyses of scra from HFRS
patients v

P, Lee, M. W Lee, ©. van der Groen, Avii&Zupan: (Korea, Belgum,
Yugaslavia)




Saturday, May 6 (Morning)

FREE COMMUNICATIONS 4 and CONCLUSION

(Grand Conference Roomy)

Chalrmen: Scung Chul Park {Korea), Richand Yanagiharea (US.A)

FC4-1 0:00

FC42 18

FC4:3 20

FC4-4 048

FC4-3 1000

10:18

Clinlcal mM of fainl comst ln hemorrhagic feoer ulth renal
maulrome (TIFRS)
oY Yoon., K M. Ktm, J.5. Han, & Kim, J. S. Lee (Korea)

Succesful Dellueryt In a patlent with hemorrhapie fooer wilth renal
syedronte [HFRS)

Mmd B, Bamm, J5, Han, J. K Rima ) WL Chet, S, Riau J, 8. e,
. W, Lie (Kare)

Clinlcal features ¢f hemorrhagle fever with renal syndrome HIFRS
caused by Seoul virus lnfection: a clinleal and laboratory suldy on 29
cavas in Seoul In 1964

K. S Ihun JLd. Iye, S €, Park, 1L W, Lee (Roren)

Magnctic resonance Images (MRD of kidney In hemorrhogic fever with
renal syndrome (I{FRS)

Y0 Ko 8 ML Kinu J. S Han, S Kl J. S, Lee (Koren)

Actlvation of plasma kalllkrelnkInln spstem In hemorrhagle fever
with renal smdrome (HFRSY

Jo S Han J. T Cho, S, K Lee, §. Kimy, JL S, Lee, M. Lee (Koren)

Coffec brenk

Chalmmen: Gum-Ryong Kim (Horea), Juhant Lachdevirta (Finland)

FC48 102X

FC4-7 1048

FC4-8 1100

FC4-0 1113

Thae changas of plasma atrial natriuretic polypeptide (ANP) level

acconddlng to each clinlcal phases of Korea hemorrhagic fever

\(Jxeang §-:uy Park, Gwan Gyu Song, HeulJung Pyo, Seung Chull Park
oren

Changes in lymphocyte subpopulations during HFRS
Richard M. Lzwis, Ho Wang Lee, Anthony F. S« David B. Parrish,
Jung Stk Moon, Dal Jung Kim, Thomns M. Cosgriff (U,S.A., Koren)

Platelet oggregation and reloase in HFRS patients
Richard M, Lewds, Ho Wang Lee, nnthony F. See, David B. Parrish,
Jung Stk Moon, Dal Jung Kim, Thomas M. Cosgd(T {U.S.A., Korca)

Scintigraphic measurement of the changes of pulmonary vasculature in

Korean hemorrhagic_ fover
Dong $00 Lee, DacJung Kim, Myung Chull Lee, Chang-Soon Koh (Horea)

16




FC4-10 110

P11 1048

¥C4-12 12:00

FC4-13 12010

CONCLUSION
1220

Mstinctive inclusion body {n the hemorrhagle fever with renal
syadrome vinusinfected raze and culture cells

Michro Kimura, Takahtza Yamanoucht, Kayoko Dohinae, Masabtde
Yasuda, Kolchi Yamanishy, Junfehl Kawamata Papar)

Progpective study on Penhyprpltultenism os & sequela of hemorrhagle

Sever with renal syndmome QiFRS)

S Ko J.S. Hlan, J. 8. Lew, M. Lax (Rons)
Dynamlz sheervatlon of blowd system changes In epldanlc hemaerhiagle

Jever
et Zhang & W Hugstos, OM Hslang, WM. Cosgrtil J.1 Smitth

fChin, US.A)

Detection end clinkal signlfliconce of ervating phosphals kinase
tsoonzyme In epldenyde hemorrhagle fever

M zhape J. W, Hogsas, CM Hstang, oM. Cosgril, J.1. Soilth
[China, US.A)

HFRS: End of the beginning, Beginning of the end?
Karl M, slslinsan {L1.5.A.)
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Tits AT TVEs 5EIDHIC anXONREscIC PaVER(anP) IN CHINA
' Kid, Institute of Virelogzy, Chinese Acedemy of

preventive Fedicine, EBeijinz 100052, Chine

Jlokel distritution of the rst iype 3P virus hae
teen demonctrated, btut clinicel divesse ccourred rere-
1y ocutaide asin, snd epidemic wi2 only found in Chinz.
an erioloric, enideriolosic, :rd clinicsl charscteri~
zition of 1hi2 rewly recomiz<d form of =i¥ had baen
rade zfier sts first outbreax xn 1t81. New epidemics
of this type =xF were fourd later on in other parts of
vhains{Jizneouw, Li:onin., northern part of Shanxi, end
hkindons Frovinces), data relevant to its chirscteris~
£iion tove been accumulated. Futher zerotyping of the
Zi¥ virus strains isolatad in China from various sour-
cte %its panels of Ycits, znd moleculsr znslysis of
the viral structure proteins(d, and %P} revesled dis-
tinctdifferences, tot:. srntigenically and rolecularly
betweon ths rat type snd the Apodemus type viruses. A
briefl ovarview of the present knowledze of the rst ty-
e kP in ching 13 siven.
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HAEMORRHAGIC FEVER WITH RENAL SYNDROME IN SOUTHEAST
ASTA

You-Cheong CHAN, National University of Singapore,
Singapore

Serclogical evidence of human and rodent infections
suggests that hancaviruses, the cause of haemorrhagic
faver vith renal syndrome, have a worldwide discribucion.
Indirect fluorescent antibodies to Hantaan and/or Seoul
viruses have bean found in humans and urban rats in many
countries in Southeast Asia including Burma, Malaysia,
Philippines, Singapore and Vietnam. Human {llness
caused by thesa viruses has recently been documenced in
Malaysia where hapatic dysfunction haz been found to be
a prominent clinical finding. In Singapore, a virus
ancigenically related to Seoul virus has been isolated
from Rattus norvegicus. The present status of
hantaviruses and the clinical illness chay cause in
®man in Southeast Asian countries are discussed.
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THE STUDY OF HFRS IN THE SOVIET UNION

E.A. Tkachenko and $.G. Drozdov, The Institute
of Poliomyelitis and Viral Encephalitides, Ac.
Med. Sci. of the U.S5.S.R.

During last years the large-scale investiga-
. tions on the etiology immunology epidemiology
epizootology and clinic of HFRS in the U.S.S5.R.
were conducted. It was shown wide spread of the
natural foci of HFRS in the U.S.S.R. since )978
to 1988 about 50 thousands of HPRS cases were
registered in 46 administrative regions. In far-
eastern foci HFRS 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 & Families and to 2 Ordexrs ( Rodentia
and Insectivora). 30 HFRS virus strains were
isolated from lungs of 8 species of rodents and
from HFRS patients' blood and organs post mox-
tem. IFA and RIPA analysis of HPRS virus stra-
ins were shown the existence $ antigenical va-
riants circulated among wild small animals in
the U.S5.S.R. It was proposed to use the figures
to designate HFRS antigenical types instead of
the name of rodents genus.
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HEMORRHAGIC FEVER WITH RENAL SYNDROME IN
YUGOSLAVIA _

Ana GLIGICL, Mirdeta OBRADOVIC2, Radivoje STOJANOVIE?
James LEDUCY, Gordana DIGLISICH, Veselin LUKAC2,
Dragoljub NASTICL, Lnstitute of Immunology & Virology,
Bolgrade; 2Military Medicaly Academy,Belgrade; 3US Army
Medical Research Institute of Infect.Discases, Fort Det~ |
rick, Frederick, USA. :

During the period of 1952-1989,878 cases of HFRS were
deseribed in Yugoslavia. Clinjes picture varied from mild
to severe form with total lethality of 5.2%. Lethality increa-
sed from west o cast from 0-33%. 662 patients' sera who

~ contracted discases from 1967 to 1988 were investigated by :

. formed by serological discovering of antigens in tissues
' and antibodies in human and animal sera.lmmune stalus of

IFA test. Hantavirus untibodics were confirmed in 351 pa-
tients. 164 out of 446 investigated patients had IgM anti= |
bodies (Hantaan 76-118) in BLISA test. !

Determination of arcals and HFRS nosodrcals was por-

healthy population varied from 0 1057.3% but in cndenic
focei it was 21.9%.

In Yugoslav HFRS focci,antigen and antibodics were pro-
ved in 10 species of small mammals. Infection average fre-
quency during epidemic In 1986 was 28.4%,but before ¢pi-
demic it was 6.2%.Considering numerous population of spe-
cles and level of infections, mammals had important place in
cpizootic process.Scrological confirmation and virus isola~
tion from A.flavicollis and Cl.glarcolus proved that in
small mammals population in Yugoslavia focci circulated at
least 3 serotypes of hantaviruses. That is in corrclation
with different clinical picture and serological findings.
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HEMORRHACIC FEVER WITH REXNAL SYNDROME IN SVEDEN

Bo XIKLASSON, Natienal Baeteriolegicval Laboratery and
the Svedish Defense Research Establishment, POA~S,
Stockholm, Sweden

The clinlcal disease of hemorrhagie fever with renal
syndrome (HFRS) is valled Nephropathia epidemica (XE) In
Swcden. The etiological agent, Puumala virus (PUU), wvas
{solated in 1984, fifcy vears after the original elinieal
and epidemiological deseription of this discase. The
pusber of clinical cases of NE varies In a cyelde fashion
with peaks cvery JI=3 years corrvespending with the
abundance of the veeter Clethrionomys glareolys. Puumala
virus has been compared vich h other scrains of BERS using
irewsnoprecipication and Indirect Isswnofluerescence o303,
ELISA for detection of PUU vires specific IsC and IgM
have been developed and evaluvated for hoth sero-
epideniology and patient diagnosis. The elinical spectrum
of serologically confirmed cases range from the typleal
symptoms of fever, abdominal pain and resal affectdon
to+ hemorrhagie manifestacion. However, hemorrhagle
ranifestacions are vare and no fataliclies have been
rocorded. To study the ecolegy of PUU virus infeetion,
different strains of wild, small mammals have been
colonized and evaluated for their suseeptibilicy to PUU
virus.
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EPIDEMIOLOGY AND DISTRIBUTION -OF HANTAVIRUSES IN THE
AMERICAS

James LeDUC, Thomas KSTAZER and C. ROSSI, USAMRIID, Fc.
Detrick, Frederick, Maryland, U.$.A.

Two hantaviruses have been isolated from redents
captured in che Amerieas, Prospeet Hill virus, a scrain
thought to be non=pathogenie, and Seoul-~like viruses,
which have been associated with human hemorchagic fever
with renal syndrome in Asia. Seoul-like virus isolates
have been made from domestic rats capturad in several
eicies in the USA, and from Belem, Brazil. Serosurveys
found racs with anti-hantaviral antibodics common in many
cvities in che Americas, and there is strong evidence to
suggest that Seoul~like viruses are widespread among

the Americas. Serosurveys of humans found antibody to
hanctaviruses among residents of che USA, Brazil, Bolivia,

extent of HFRS in the Americas, but overc disease,
currently undiagnosed, probably exiscs.

Examination was recently completed of sera obtained
from UN Forces during the Korean Conflict by the
Hemorrhagic Fever Commission. A total of 240 patients
ware enrolled in this study based on a clinical diagnosis
of Korean hemorrhagic fever between 1952 and 195&,
Sequential sera were obtained at admission, about one
week post-admission, and at discharge. These sera were
examined by enzyme i{mmunoassay for IgM and IgG anti-
hantaviral antibodies, and all but 15 patients developed
specific anti-hantaviral antibodies.

rodent populations throughout the region. Limited atcteopts
have been made to document human hantaviral infections in

Uruguay and Argentina. Data vemalns fragmentary as to the
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A REVIEW OF HFRS IN SLOVENIA
Tatjana AUSIC-Jupatct, B. CiZman?, A. Kraigher’, D.
Fevluga“

1 Inatitute of Microbioleogy, Medical Faculty, Ljubljana

2 Dopartment of Nephrolegy, UKC Ljubljanma, YU

3 Institute of Public Health and Soeial Welfare, Ljutljana
4 Institute of Pathology, Hedical Faculty, Ljubljana

In Slovenia, the lorth-West part of Yugoslavia, the
presence of Hantavirus discase has been reported. 24 cli-
nically well documented cases of mild or severe forms of
the disease were serologically confirmed. Using the IFA-
test the prevalence of IgG antibodies against different
Hantaviral antigens was demonstrated in patients sera and
three different reactivity patterns were cbserved. Majo-
rity of the IFA positive human scra were confirmed by the
Immuno blot method.

In two natural fcei of HFRS where clinical documented
cases were reported the distribution of Hantaviral infec-
tions was examined in small mammals. Simultaneous circu-
lation of two Hanbaviral type ameng free living small ma-
mmals were observed: Apodemus type and Clethrionomys type.
This correlated well wWith different reactivity patterns
of patients sera, different clinical picture of the di-
sease and with the distribution of HFRS natural loci where
the first or the second serotype is predominant.
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SOME CRARACTERISTIC FINDINGS ON THE EXPERIMENTALLY INFECTED RATS VITH
SEOUL YIRS,

Takahiss YASANOUCH! ¥, Kayoko ODWMAE ', Masahide YASUOA !, Kolchi
YAUNISHT ¥, Junichl KAVAMATA ', Takeshi KURATA 2, Hiroyuki MIYAMOTO ?
and No Vang LEE 4, ! Research insl. for Microbial Dis., Osaka Univ.,
Osaka, ¥ NiK, Tokyo, ? Vekayam Med. College, Vakayams, Japen; ¢ imst,
Viral. Olis., Korea Unlv., Seoul, Korea.

Persistence of snlibody againsl Haniasn virus in convalescent serua
of a patient, vho vas suffered froa hemorrhagic fever with reml
syndrome (HFRS) sore 35 years before, vas proved on immunof iuorescent
antibody assay (IFA) by K. V. Lee, in 1979, In 1988, the sase human
sera had reciprocal [FA titers of 256 ~ 512. in experimentally
infected rats, seoul viruses vas isolated from brain, lung and other
organs on the Vero £5 cells on more 100 weeks after inoculation.

{n the conlrsry, the spontantous and experimental eradications of
seoul virus from rat-tumor (maiigrant fibrous histiocyloma)
contaninated vith the virus, were observed during the serial trans-
planiation of tumor through the rats. The norsal rals had never
converted {o seropositive aguinst seou! virus during the long breeding
in one cage mixed with strong seropositive rats experimentally
infected vith seoul virus, B-l strain.

The infection from rats contaminated vwith seoyl virus {o husan and
the spreading viruses asong the rats may depend upon the unknoun
factors In laboratory anima! experimentation.

The laboratory type infeciion of NFRS may be typical infectious
disease depended upon the relationship belueen host, parasites and
environmental faclors.

A —— —— . - — -
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EPIDEMIOLOGIC STUDIES OF HANTAVIRUS
INFECTION AMONG URBAN RATS IN JAPAN

Jiro ARIKAWA, Mingyang LAN, Xian—-Kui ZHANG,
Ikuo * TAKASHIMA and Nobuo HASHIMOTO,
Faculty of Veterinary Medicine, Hokkaido
University, Sapporo 080, JAPAN.

Epidemiclogical surveys of hantavirus
infection among urban rats were repeated for
ten times at a dumping ground area in Kami-
iso town, Hokkaidc, 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 (lLaclaps echidninus and /..
nulttalli) were obtained from sero-positive
rats. Attempts were made to isoclate 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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SEROPREVALENCE OF ANTIBODIES TO HANTAAN VIRUS AMONG US
MARINES DEPIOYED TO KOREA

Dale A. CARROLL and Chong H. HONG, S5th Preventive
Medicine Unit, Seoul, ROK; R.M. WEST, Marine Corps Airx

Station, Iwakuni, Japan; Ho W. LEE, Xorea University,
Seaul, ROK

Hamorrhagic Fever with Renal Syndrome (HFRS) 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 HFRS among US Marines deployed to Korea
between January and October 1988. No seroconversions
were documented during 916.7 person/months of exposure.
Three marines were positive for antibodies at the time
of the initial bleed. One had been previously deployed
to Xorea the other two had not. None had a history of
illness consistent with HFRS. Time of exposure ranged
fram i3 days to 245 days. Eleven percent of rodents
trapped in the area of the camp were positive for
antibodies to Hantaan virus. Eighty-six marines
campleted a post deployment survey to determine dust and
rodent exposure. Eighty-one percent 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 HFRS in military units operating in the
Republic of Korea.
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EPIDEMIOLOGY AND RAPID DIAGNOSIS OF NEPHROPATHIA
ERIDEMICA (NE) IN FINLAND

Markus BRUMMER-KQRVENKONTIO. Klaus HEDMAN, Eeva-Marjaua
SALONEN, Anui VAHERIL. Depantment of Virolegy, University of
Helginki

The first NE.positive bank voles were collevied in 1977 in Paumala,
l.ake-Finland and the Puumala virus was iselated av the Deparmaemt of
Virology, University of Helsinki. This laboratory 15 the only place for
NE serology in Finland, and the routing diagnostic serviee hus been
available for all Finnish hospitals and physicians. During the years
1980-1989 over 20 000 serum samples have heen giudied by IFAT,
among them 7 000 paired sera. A total of 1 000 serodiagnoses have been
made.  Epidemiological data based on these 1 000 serologically
confirmed cases will be presented. In uddition, there were over 1 000
serum paws with high titer, mostly representing recent NE eases, We
have also devsloped an HI test (using Tween-ether treuted Puumala virus
antigen) for cpidemiological prevalence siudies of humsn and animal
populations {(Puumala-antigen can also detect Huntaan antibodies). In
our laboratory IFAT has been the basie test for counine serodiagnosiz of
NE. Because IFAT detects antibodies already at the onset of the disease,
we have esiablished a "Rapid NE test” and sera of altogether § 000
patients have been swudied during the last 2.3 years. We recently
developed a new test which is based on measurement of the antigen-
binding avidity of the JgG amibodies. Anather new test that we have
developed Tor detection of acute Puumala virus infection is bused on
detection of IgM antibodies in patient sera using immunoblotting with
purified Puumala virus in an immunoperoxidase reaction, These tests
can provide a rapid diagnosis from single serum samples.
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EVIOINCE TOR  MOONMAGIC TEVIR WITH RENAL STIORONEC AT THE ANDAAN AND
NICOBAR [SLANDS

Guido WL DIR GRODI®, fuy WODID®, M. BWARADMAJ®®, U, OMMAA®** =d S.
SOCALS®,  *lrstitute  of Tropleal Madicine, Antwery, Delglim,
*smational Institute of Commriicuble Disenses, Dathl, indla,

A thg ond of 1988, four huesa séra ortdumating fron Andacin o

Kicesar Istands /n tha biy of Bandalen were 1313 1 (e Indirest
euaaf lusrescont antidady assay (IFAY for the presence of 165 type of
antibodies agaInst  Mantavirgles, 1M etidledic sgonis of hewrrhagie
fover with renatl syndrome (NFRS). O Serus iR IN2D) w35 foditive i
IFA vt low and equal titers (1082 = 17640 Wi tasted on Anedenus,
Tiethmiommys, Wicrolut and Rattes type of maatavirgses. Thig result
was confirmed when tested In Westeen bLOT w8ing Hanidan 76=113 a3
sntigen, Tha Jox ELISA with £ 13891 a5 antigen (Clathrionmmys type of
Calgian origind was postiive (00 serum/d eut off: 1.5),
Tne same Sorum W3S nigative for (eploipirosis and wodk hamdyglutingticn
iehibition 1iters in batwewn bLrackots) werd chserved for JI (17180},
W (12108, DING 2 (1730) and QUK (12100, Ihe case 1 3320 in cuestion
was a %0 yoar old male, Deing 3 fiald wrkde 30d Uivind in 3 miral
area. The serum was taken 2 <ays after the cosst of fever. The msin
syrptons being  faver with maemoptysis. To our kndwledze this 1= Uw
first proof  of aa dcote HFR» cs2 at the Andyuan and Nicthar Isiands,
furthar 1nvestigations arm in . ogress,
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HEMORRHAGIC FEVER WITH RENAL SYNDROME IN GERMANY
Jueraen PILASKI, Liv BODE and Ottmar GORSCHEWSKY,
Modical Institute of Environmental Hyglene,
D~-4000 Duesscldorf, Federal Republic of Germany

Betweon July 1985 and May 1988 a total of 12
clinical HFRS cases has boen obsorved in the
southwestoxn part of Gormany. 11 natients had
shown severe renal failure and had to be hospi-
talized. For sersioulcal examination the indirect
immunoiluorescence antibody (IFA) technigue was
applied using Vero E6 cells infected with hanta-
virus strains 76-118, NE-HHlln8s, NE-Puumala,

CG 18-20, and SR-11. IFA titers (IgG) ranged
between 1 : 512 and 1 : 4096. In 5 sera alse

IgM titexs could be demonstrated by ELISA. 8 sera
wore tested by Westexrn Blot analysis. kll reac-
ted with a polypeptide with molecular weight of
50 kd. Hantavirus antibodv titers could also be
demonstrated in 4 different rxodent species, i.e.
in Rattus norveqicus, Clcthrionomvs glareolus,
Microtus arvalis and Mus musculus.

This study was supported by BMFT qrant 0318973 A.
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THE PRESEXT STATE OF HANTAVIRUS INFECTION IN ROME
Mario MUTL ~ bept. of Tropical Diseasex, Ist University of
Rome, ltaly:

In Jealy the firsc data on the presence of Hantavirug
infection were recorded at the end of 1984, when Hantaan
antidodies were found in 2.5% of inhabitants of Rome. In
order to better clarify the epidemiology of Hantaan Infec-
tion in Rome, where it has not yet possible to ldentify any
human cases of HFRS, a study eof 102 rodents trapped in ur-
ban and suburban arcas vas carried oun. Antibody to Hanta-
an serotype were found in R.norvegicus (52%), R.rattus(17%)
and M.m.domesticus (19%). The comparative study of antibody
titers showed higher titers to Seoul serotype compared to
Y 2508 strain or Hantaan serotype. The screering of diali-
zed patients and high risk subjects (uvrappers, mammologists,
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 mummo-
logists presented antibody ac low titer (1:32). Amcng the
51 dialized patients the antibody prevalence was 5.9%, a
value not dissimilar 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 TFI test for Hantaan antibody was negative, in contrast
to the test for Leptospiral antibody (MAT) chat showed a
positivity ranging from 10% (boatmen) to 21% (trappers).
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REVIEW OF HANTAVIRUS ULTRASTRUCTURE John D. White, Pathology
Division, USAMRIIC, Fort Detrick, Frederick, MD 21701-5011, USA

Isolation of an atiologic agent for HFRS was firs| reported in 1978 by
Loe et ai', Observations by eleciron microscopy led to a conclusion that the
virus mosi likely belonged in the family Bunyaviridae.23 Biochemical an-
alyses confirmed this and showed thal thess viruses have three-segmented,
single-siranded, RNA genomes with a common 3' terminal sequence.! All
Hanigviruses are sarologically relaled and can be separaied into al least
four antigenic groups.3 They have identical structure, a unit membrane
with surface projections in a reticular patiern. Projections were hollow
cylinders approximately 10 nm long. Hantaan and Seoul vicuses were more
uniform in shape and smaller than either Puumala or Prospect Hill vi-
ruses. Dimensions ranged from 100 nm (Maagl and Laaky isolates) o
more than 200 nm in the most! variable shaped viruses (Puumala vicus).

We have used Hantavirus-specific antibodies and the corresponding
gold-conjugated anti-igG for immunclabeling. Viral particles and a tubu-
lar structure reacted speacifically with polycional immune sera and mono-
clonal antibodies for Hanlaviral envelope glycoproteing G1 and G2 but not
with monoclonal antibodies for nucleocapsid antigen. Hung and coworkers®
described virus-associated antigen on luminal surfaces of vesicies and
plasma membranes of infected cells. Three types of inclusion bodies were
virus-specific by immune electron microscopy. We have seen these siruc-
tures also In a study of 48 isolatas reprasanting each of the serotypes.

(1) Los, ot al,, J Infect Dis, 122:298-308, 1978; (2) McCarmick, et al., Lancet,
1:765-768, 1982; (3) White, ot al,, Lancet, 1:768-771, 1982; (4) Schmaljohn and
Dakympie, Virology, 131:482-491 1983; (5) Lee, et al,, J Clin Microbiol, 22:
940-044, 1985; (6) Hung et al, Intervirology, 23:97-108, 1985,
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INCLUSION BODXES OF HANTAN (HFRS) VIRUS EXPRESSED
RY RECOMBINANT VACCINIA VIRUS AS REVEALED BY IEM

Hung Tao, Liu Hongmei and Zhou Jingyi, Institute

of virology, Beijing.

In studying mocphogencsis of HFRS virus, we
have described some distinctive morphogenctic
features in cells infected with HFRS 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 expresscd by vaccinia
virus in 143 cell (8 human mycloma cell line).

The ¢DNA of S(RNA) segment of Hantan virust*
was inserted into vaccinia virus (TianTan Strain).
Undex the control of 7.5kb promotor, corxe antigen
of HFRS virus was successfully expressed. The
product of the expression was identified by both
immunological and morphological parameters, HFRS
positive in ELISA and immune coclloidal gold EM.

Morphologically, the expressed antigen was
abundant, typical inclusicn 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
morphogenctic 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-
TEERS.

Dong Jin Suh, Jin Won Song and Ho Wang Loe,
Department of Medicine, Collego of Modieine,
Rorea University, WHO Collaborating Centre for
Virus Reforence and Rescarch (Hemorrhagie fever
with renal syndrome), The Institute for Viral
Discasces, Horea University, Scoul, Kores.

Formalin inactivated purificd Hantaan virus
vaccine from suckling rat brains was supplicd
from Mock Am Rescarch Institute, Green Cross cor-
poration, Korea. 5120 unit by ELISA tost of vac-
cine per ml was administercd 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
aftoer primary injection was 93% (38/41). Develop-
mant of IgG antibody tested by immunofluorescence
technique after primary injection (93%) was bet-
ter than IgM antibody formation by ELISA test (85
%). Side reactions such as itching, induration,
swelling or fever developed transiently in some
vacecinees. This is a preliminarxy 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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CLIRICAL ‘TRIAL OF HEMORRHAGIC FEVER WITH RENAL SYNDROME
VACCINE IR VOLUNTEERS o
D.N. Kim*, $.C. Parkl, K.H. Int, J.¥. Song?, L.J. Baek”,
y.?. Lee?. 1Guro Mospital, Korea University.

"WHO collaborating Centre for Virus Reference and
%auearch(Hemorrhagic Fever wicth Renal Syndrome)

The Institute for Viral Disease, Kores Universicy

Formalin inactivacted purified Hantaan virus vacelne
fvom suckling rat brain was supplied from Mok~-Am
Regearch Institute, Korea Green Cross Cooperation.
%,120 unics/ml vaccine by ELISA test was administexed
subcutaneously into volunteers.

’ Antibody responses after vaccination was measurss by
IFAT and ELISA test. General symptoms and local

; rdactions wera recordad by claim from vaccinee 30 days
j after vaccination.

Seroconversion rate of vaccinee after primary in;..tion
of vaceine 5,120 units by subcutaneous route was
28/35(80%).

This is preliminary veport of vaceination with
formalin inactivated suckling rat brain Hantasan virus
vaccination against volunteers and anamnestic responses
after booster injection is in progress.
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Antibody Responses of Xndividuals Vaccinated
with HFRS Inactivated Vaccine.

Yu Yong-xin and Zhe Zhi=yong, Nationa) Ins-
titute for Tha Control of Pharmaceutical & Bio-
logical Products, Beljing and zZhejian Health and
Anti~-cpidemic Station, Hangzhou, Peoples Repu-
blic of China.

A lot of HFRS virus vaccine was prepared with
M. Gerbil kidney tissuc culture, using 2)0 strin
{type ]) and inactivated by 0.05% b-propiolac-
tone.

No live virus was dectected in the vaccine
after 1 passages of it in Vero-Ef cells. Rabbits
produced neutralizing antibodies (40-]60) and
HI (10-20) to HFRSV after twice injections with
the vaccine.

Ten volunteers, 7-25 years of age with HFRSV
anti body negative, were selected for trial.

On day 0,7, and 2], cach 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 genexal side reactions.

This results indicated that this inactivated
HFRS vaccine appears to be safe and immunogenic
for humans.
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CODING STRATEGIES OF § GENOMIC SEGMENTS OF
DIFFERENT MEMBERS OF HANTAVIRUS GENUS

C. Yong KANG, Mark PARRINGTON and Dongwan YOO,
Department of Microblology and Immunology, Faculty of Medicine
University of Ottawa, Ottawa, Ontario, Canada K1H 8M35.

We have ¢loned and sequenced the gonomic § RNA segments
of Hantaan virus straln 76/118 (HTV) and Prospect Hill virus
(PHV). These two viruses are members of the hantavirus genus
in Bunyanviridae and were Isolated from two different animals
In two different continents, The S genomic segments of HTV
and PHY have 1696 and 1675 nucleotides respectivaly. There
is approximately 57% nucleotide sequence homology berween
the § segments of the two viruses, Both S genomic segments
of HTV and PHV have one large open reading frame in the
viral complementary sequence capable of coding for 429 and
433 amino acid long nucleocapsid proteins for HTV and PHV
respectively. The overall amino acld sequence homology
berween the two nucleocapsid proteins Is approximately 62%.

A higher degree of amino acid sequence -homology is found In the
hydrophobie reglons of the proteins, Furthermore, 83% of the
last 123 amino acids at the C rerminl are homologous between
the two virus nucleocapsid proteins, These results-clearly
explain the Immunologic cross-reactivity between the two
strains of hantavirus in the absence of cross hybridization
between ¢DNA clones of the S RNA genomes. There are higher
degrees of conservation on the amino acid sequences than on the
nucleotide 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 HANTAAN M GENOME SEGMENT FOR RECOMBINANT
VACCINE DEVELOPMENT

Caonnie SCHMALIOHN, Jiro ARIKAWA, Hugh LaPENOTIERE, Yong-Kyu
CHU and Joel DALRYMPLE, USAMRIID, Ft. Detrick, Frederick MO, U.S.A.

In a continuing effort to develop a recombinant DNA vaccine for HFRS,
we have used two eucaryolic viral veclors, vaccinia virus and a
baculovirus (Autographa californica nuclear polyhedrosis vicus), to
express the Hanlaan viral genes encoding the envelope glycoproteins
(G1 and G2). Recombinant vituses were prepared that contained the
compiete M segment of Hantaan vitus or coding regions of the M segment
reprasenling only G1 or G2. Both expression systems produced
proteins indistinguishable from authentic Hantaan viral proteins when
examined by polyacrylamide gel clectrophoresis, fiuorescent antibody
staining, and ELISA with a variety of polycional and monocional
antibodies. Mice and rabbits immunized with recombinants containing
the enlire M segment developed neutralizing antibody reenonces,
Hamslers were immunized with vaccinia-Hantaan M recombinants and
later challenged with Hanlaan virus. Serum antibody titers were
measured by IFA and ELISA, and lung sections were examined for the
presence of viral antigen. Imimunized hamsters appeared to be prolected
from infection with Hantaan virus, but control animale immunized with
vaccinia recombinants conlaining Hantaan S segment cDNA
seroconveried and had antigen in their lungs.

‘To examine the potential usefulness of a recombinant vaccine against
ral-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 G1 and G2 were conserved between the two
viruses, demonsirating a molecular basis for the observed serologic
cross-reactivity, and raising the possibility that a single vaccine might
be conslrucled to protect against multiple hantaviruses,

Subject classification
Vaccine, Oral with slide projector
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FIELD TRIAL OF HFRS VACCINE IN MAN

WL.W.LEE, C.N.AHN, L.J.BAEK, J.W.SONG, S.C.PARK, T.J.SEO
and D.W.KIM, Institute for Viral Discases, University
Hospiral, Korxea Universitcy, Seoul.

Antigenicity of Hantaan virus (ROK84-105) and Seoul
virus (80-39) harvested From guckling rats brains was
better than the viruses grown in Vero E6 cell cultures in
$.D. rats, and antigen titers were 40,960 units/ml Ly
ELISA. Infectivivy of Hantaan and Seoul virus was comple-
tely insectivaced with 0.05% formalin at 4°C for 10 days.
The vaceine was made by the modificd 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 mg/ml. Primary
and sccondary antibady responses were demonstrated in rats
afrer administration of 512-and 128 units of antigen IM,
respectively. Vaccinated Apodemus mice were completely
immune after challenge with 1,000 SM LDgp of live Hantaan
virus I.M. Following results were obtained in human trial
of Hantaan virus vaccine in volunteers in Korea. Sero-
conversion rate and antibody titers of vaccinee following
§.C. inoculation of the vaccine is bettexr than I.M. inocu-
lation. Primary antigenic dogse of the vaczeine S.C. was
5,120 units and seroconversion rate following one shot was
112/125 (89%) but all of 30 persons who recolved two doses
of the vaccine at 1 month interval was scropositive (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 @i .:~lne is
safe and affective after inoculation of two .us¢~ +.C.
against Hantaan virus infection in man.
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THE PATHOPHYSIOLOGY OF HEMORRHAGIC FEVER WITH
RENAL SYNDROME,

Thomas M. Cosqriff, U.S. Army Medical Research
Institute of

Infectious Diseases, Frederick, 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, hypotansion, and renal
failure, as well as variable degrees of
hemorrhage. As with other infections, fever is
probably produced by biological mediators, such
as 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 vasculax 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 DIPPERENT CLINICAL FORMS OF HEMORRHAGIC
PEVER WITH RENAL SYNDROME IN THE WORLD
Juhani Lithdewirta, Aurora Hoapital, Helsinki, Finland

The c¢linical entivety called Hemorrhapic Fever with
Renal Syndrome (HPAS) has originally contained twe cate-
gorios: The severe form of Xorean Hemorrhagic Fever (KHF)
type and the mild form of Nephropathia epidemica (NE)
type in Scandinavia. By definition both these extremities
of HFRS have as main manifestation the acute tubular,
interstitial and hemorrhagic nephritis which are histo-
logically very identical. XHF and NE are viral and gon-
eral infections presenting alge other organ wanifesta-
tions, such as carditis, hepatitis and mepingoencepha~-
1itis. The difference in the severity appears mainiy in
the mortality (5-10% in RKHF vs. 1,1-0.3% in NE) and in
more pronounced hemorrhagic manifestations in KHF.

The increasing experience from different countrdes and
continents, mainly in East and North Asia and Europe has
revealed clinical diseases caused by Hanta-viruses which
geem to be ldentical with XKHF or NE ovr with intermedium
geverity. Possibly there is a spectrum of clinical sever-
ity according to the pathogenity of different viruses or
strains. The clinical comparison is rendered by differ-
enciey in clinical and laboratory praxis in various
countries. In certain degree it could be improved by
international adjustements of clinical and laboratory
findings and clinical staging.

The differencies in epidemiology, having the second
interest, obviously belong to the environmental differ-
encles which influence the ways of transmission.
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OUTBREAK AND CONTROL OF LABORATORY ACQUIRED HEMORRHAGIC
FEVER WITH RENAL SYNDROME (HERS) IN JAPAN

Junichi KAWAMATA, Takahisa YAMANOUCHI, Kayoko DORMAE,
Hiroyuki MIYAMOTO®, Michiaki TAKAHASHX, Koichi YAMARISHI,
Tsuyoshi KURATA%* and Ho Wang LEE#*% Ragearch Institute

for Microbial Diseases, Osaka University, Suita, Osaka,
Japan, *Wakayama Medical College, Wakayama, Japan,
*Nacioral Institute of lHealch, Tokyo, Japan, **AThe Insti-
tute for Viral Diseases, Korea Universicy, Seoul, Korea

By the end of 1985, 126 human cases of laboratory
acquired hemorrhagie fever with renal syndrome (HFRS) were
recorded in Japan. Close relationship was observed between
high IFA ticers agalnst HFRS virvses of labovatory rats
and occurrence cf HFRS patients in a laboratory animal
facility. Laboratory anima'® experimentor centracted HFRS
more frequentyy than laboratory animal technicians or
caretakers. Inhalation of HFRS-virus haghly contaminated
air is the likely causes of infection. Wound infeccion
during animal experiments may be another important route
of infection. Transfer of infected laboratory rats from an
animal facilicty to the other animal facility may cause
spreading of HFRS infection. Causative viruses of HFRS were
isolated from experimentally induced, transplantable animal
tumor. Thus, tissue [ragments or cells of animal tumors
are a potential source of spreading the HFRS virus. Eradi-
cation of HFRS virus from a contaminated animal facilicy
2an. be achieved best by elimination of all animal in an
infected colony. In scme cases, however, infection
apparently disappeared without instituting parcicular con-
trol measures other than ordinary procedures for care and
management of laboratory animals.
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CHEMOTHERAPY OF HERS

lohn W, HUGGINS!, C.M. HSIANG?, TM. COSGRIFF1, M.Y. GUANG?, J.I.
SMITHI, Z.A. WUZ, JW. LeDUCY, ZM. ZHENG?, .M. MEEGAN!, CN.
WANG?, P.H. GIBBSY, X.E. GUIZ, K.W. YUAN?, T.M. ZHANG?, D.D,
OLANDY, and Ho Wang LEE3. 1U, S, Army Medical Rescarch Institute of
Infectious Discases, Fort Detrick, Maryland, 21701-5011, USA, 2Hubei
Medical University, Wuhan, People’s Republic of China, 3The Institute for
Viral Discases, Korea University, Seoul, Korea,

Attempts to provide specific chemotherapy of HERS have included
clinical trials of ribavirin, interferon, poly ICLC, cytoxan and acyclovir.
Ribavirin has proven effective in controlled clinical trials, both against the
arenavirus, Lassa fever; and the bunyaviruses, sandily fever, Sicilian and
HFRS, It has broad-spectrum activity against bunyaviruses, including the
viruses causing three important human diseases: Rift Valley fever, Congo-
Crimean hemorehagic fever and HFRS. Hantaan is among the maost
sensitive RNA viruses to ribavirin in vitro and ribavirin therapy decreased
the mortality of suckling mice lethally infected with Hantaan, Ina
prospective, randomized, double-blind, placebo-controlled, clinical trial
where patients were administered intravenous ribavirin or placebo,
mortality was significantly reduced amony ribavirin- compared to placebo-
treated patients when comparisons were adjusted for baseline risk
estimators of mortality (total serum protein and AST [SGOT)) utilizing a
stepwise Jogistic procedure [p=0.047 (two tailed)l. 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 carlier onsct 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 carly treatment of HFRS.
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MOLECULAR CLONING AND NUCLEOTIDE SEQUENCE ANALYSIS OF THE
GENOME OF NEPHROPATHIA EPIDEMICA VIRUS STRAIN HALLNAS B1

GIEBEL, L.B.,STOHWASSER, R. BAUTZ, €.K.F., ZOLLER*, L.,
and G. DARAI’: Institut fGr Molekulare Genetik & * Ins~-
titut fur Med. Virologie der Universitst Heidelberg,
Fedoral Republic of Germany.

To study the genetic variability of Hantaviruses and
identify their antigenic epitopes the M and S of viral
RNA segments from nephropathis epidemica virus (NEV)
strein Hallnds B1 were charscterized by molecular cloning
and nucleotide sequence analysis. Lambda cONA libraries
were ostoblished wusing total cellulor RNA isolated from
infecteod Vero E6 cells. To isolate M specific cONA clones
a lambda/gt10 library was sreened by plaque hybridizaticn
using probes derived from Hantaan M cONA clones. To clene
the S segment @ lambdo/gtil expression library was
screened using convalescent phase sers from patients with
NE. The nucleotide sequences of M and S cDNA clones were
determined and compared to those of Hantaan M and S. A
comparative analysis of the deduced omino acid sequences
of NEV and Hantaan M 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
GLYCOPROTEIN 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 nf the two
antigenic sites on Gl and two of the seven
sites on G2 were found to relate virus
neutralization. One MAb (BElO) showed PRNT
titer less than 1:10, but it clearly showed
the plaque inhibiting activity withHantaan
and Seoul virus.

Protective effect of MAb to Hantaan virus
infection in suckling mice (ICR) was studied
by injecting MAb ascitic fluid i,p. four hr.
prior to virus challenge (S.Oxlojffu, s.C.).
Anti Gl (16D2) and anti G2 (HCO2) MAbs
completely protected mice from lethal
Hantaan virus infection.
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EXPERIMENTAL INFECTION OF HUMAN VASCULAR ENDOTHELIAL CELLS
WITH HANTAVIRUSES

Richard YANAGIHARA, Oavid J, SILVERMAN and D. Carleton GAJOUSEK,
National Institutes of Health, Bethesds, Maryland and University of
Maryland, Department of Microbiology, Baltimore, Maryland, U.S.A.

To investigate if hantavirus pathogenicity is dependent on tropism
for endothelial cells, we inoculated human vascular endothelial cells
with strains of hanlavirus isolated from rodant reservoirs captured
in geographical regions with and without hemorrhagic fever with
renal syndrome. Primary cultures of endotheiial cells, isolated from
veins of freshly acquired umbilical cords, and an established line ol
human umbilical vein endothelial cells (HUVEC), maintained in
culture as either monolayers or capillary-like siructures, ware
inoculated at a multiplicity of infection of 0.1 with Hanlaan virus
{slrain 76-118), Seoul virus (sirain B80-39), Puumala virus
(strain Sotkamo) and Prospect Hill virus (strain Prospect Hill 1).
Endothelial cells ware examined for hantavirus antigen by the indirect
immunofiuorescent 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 detecied
initielly at 2 days postinoculation; at S days, nearly 90% of cells
conlained viral antigen. Specific fluorescence was also detecled in
infected capillary-like structures growing on Malrigel-coated
coverslips. Cylopathic effect or inclusion bodies were not observed.
The in vitro demonsiration of the susceplibility of endothelial cells to
all the hanlaviruses sludied corroborate in vivo findings, and suggest
that endothelial cells may serve as target celis in hantavirus
infection, The role of endothelial cell infection in pathogenesis,
however, remains to be determined.

49




I

FC 34

STUDIES ON THE PROPAGATION OF HANTAAN VIRUS 76-118 IN
MDCK CELL CULTURES

Sang 1. 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 Haatasn virus and to evaluate the applicabili-
ty of MOCK cell system for the measurement of fluorescent
antibody titers in sera from patients with HFRS.

The results are summarized as follows:

1. On 8 days after Hantaan virus inoculation, specific
yranular fluorescent antigens developed, exclusively
in the cytoplasm of MOCK cells when observed by the
IFA technique.

2. Both the percoentages of cells exkibiting specific fluo-
rescence and the intensities of such fluorescence io-
creased significantly through the first and second
passage of MDCK cells inoculated with Hantaan vivus.

3. The ?rowth ?attern of Hantaan virus in MDCK cells was
fairly similar to those in Vero €6 and A-549 cells.

The infectivity titers measurea during 2 weeks after

virus inoculation were aisu comparable.

4. Existence of viral RNA in 3 segmented pieces in MXK cells
infected with Hantaxn 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 titrations were in full agreement
with those obtained with both A-549 and Vero-£6 cells
inoculated with Hantaan virus.




FC386

A FPROMISING AFIROACH FOR XSGLATION OF HANTAVIAUS
TROM HFRS PFATIZNTS DUNING LATSR COURSE

Dongyou YAN, X.J. GU*, . .W. JIN, et al., Healih and
Anti-Splidemic Center of Gichuan Provinca, Chengdu,
Chink. *Ressarczh droup of HFRS, Guang'an, Sichuan.

Based on past exparience, the succenz of izolating
Hantaviruses(HIV) fros patients Jdepended on good qua-
ity of blosd samples to ba collected before or ut
Jeast on the 5th day of illness. iowever, HFR. pati-
ents in China are usually hoapitalized around ths Gth
4ay because of savera)l reasons. In order to isolate
HIV ntrains fronm HFAS in-patients during later course
of the diseane, peritoneal exudate(ki) frem patients
«1th severe fera of HFRS was used.

1E was coliected frox a rale, hb-year-old HFRS
ritient on day 10 and preparsd according to the me-
thed of Conrad. The isolatad iE cells were washed
3 times with Eagle's MEM and then stored in liquid
nitropen until use. Before inoculating on monolayers
of Vero 86 cells, the TE cells were subjected to
freane-~thawing 3 to § times and claxify.

a HTV strain nasmed GH716 was isolated from the 1st
passane on 12th day after incculation. Further atte-
mpt of this iselation was also suscesaful {rom aneth-
er male, 4Y-year-old AFRS patient on 10%h day of ill-
ness. The specific resction patterns of these two
HTV strains 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-
gnilicance in tracing dangerous animsl hosts in
endemic area.
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TSOLATION OF HEMORRHAGIC FEVER WITH RENAL SYNDROME VIRUS
Gort 2vong, K14, ol Gyu KT, Moon-Gun RIND and Byong. Uk 1,
1R O0 al- - yung-
E‘%rmnt ) 'Hinrobiology: Catholic University Medical
College, Scoul, Korea.

Heparinized whole blood samples wexe collected from 23
patients with hamorrhagic fever with renal syndroeo(HERS).
Luckoeytes were separated from the heparinized wivle bload
by centrifugation over Ficoll/Hypaque density gradient so-
lucion(specific gravity 1.070). Serial blind passage of
Teukocytes with Voro E6 cells was done. 2 HERS viruses were
isolated from the 23 samples. All samples were tested for
the inmunoflvorescent antibodies. Inmunoflurescent anti-
body titer of 2 patient were 1:1024 and 1:256, xespectively.
The 2 HIFRS virus strains wexe passaged on Vero Eb cell
monolyayers. ’

Wren neardy 1902 of the cells displayed virus specific
fluorescenze, maximal %gfggcivit:ies were reached peak
levels of 10823 and 10885 TCIDsg/m! by day 15 post-
inoculation. Simulecancous cross-IFA tests of human scra
among the isolaved HFRS virus (strain 88-06), Seoul virus
{strain 80-39), and Hantaan virus (strain 76-118) revealed
different antigenic relationship. 3 consective sera wexe
collected from 1% portients ot 2-3 week of intervals, and
then compaxed the antibody titers by simultaneous cross-
1FA test. Antibody titers against strain 80-39 was Z-4
fold lower than those against strain 88-06 and strain 76-
118. Cross-neutralization test and blocking-antibody
test were under the investigation.
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DETEARIMATION OF Igit TYPE OF ANTIO0DILS AGAINST WANTAVINUSES In SEM OF
DUTCH AND BELGIAN PATIENTS WITH AN ACUTE FORN OF NEROMMAGIC FEVER WiTH
RO SYIONONL (W R3)

oy WO, Jan  CLIMNI®, A, LUREIT™, NIKLASSON 3vss, VAR
LER CAOIN 6. * [mstitite of Tropicdl Nedicing, Atarp, Belgium **
Kititary rosoital, Brussels, Beigius *** mtiowl Bakleciciogiska
boratory, Stockhoim, Juicden.

Aute and corvaieszt serd L AT wp to 500 deys p.o.d. fromd
Bigian and 1 Dutch patient with an atute aitd Torm of WS were
WLysed {or the prasence of Aala (RN) and €6 13091 (CG) specifie
Ior by urcapture ontywe-linkad inmundsorbent assay ILIA), Both Aasels
od (6 1IN virvses were 50lated from 3 bankvole (Clatheionomys
glacaoiui) captured 10 Finland and Migium reipectively, 1n paraliat,
virus spactiic fo8 type of witkniies were determingd by the irdirect
g f hvocescant (o8t Ei71). T E1A lgX values for MU and 05 ware
strongly positive in secs oollectad the fiest sonth; 3t 5 = 10 months
they were negitive Or bordectine & 3t 17 sonths all sars wvare
regitive, Oty 76 one Belgidn pathant E1A oM for (5 was 3UILL
positive bl reghtive for oot P, & wp 10 10 sonths p.o.d.. Since 196
AUIDXGIes-Dicor cften at  the tise of 0.U. WUt ressin prasent years
p.0.¢. the prisence of Jgi-antibadies 13 a0t significent in the acute
phase of the diseare. {90 [IA uiing the local Circulating hantaviral
;tigen becoses 2 valudble (st for edrly disgrnosts of a sild fom of
4IRS 10 (Dw ercaKic Weds,
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CLTERMINATION OF 1gh TYPE OF ANTIBODIES AGAINST CLETMRICNOIS (CG
13591) ND AFODENUS TYHE (MNT 76~118) OF NMATAVIRSES 1N SBW O
YUCOSLAVIAN PATIDNTS WITH NOORMWGIC FEVER NITH RENAL SYRORONE (NFRS)
Quy NOOFD®, Tatjane AVSIC- s o, LEDUC*** and G. VAN DIR CRODN®,
¢ Institite of Tropical Nedicine, Mbeerp, Belgim ** Institute of
Nicreblology, Ljwbijane, Yugosiavia **t US Army Nedical Research
Iratitute of Infectious Diseases, fredorick Meryland, USA

Five aute anvd two  convelescant  sera of Yudoslavian patisnts with
2 sore severs form of HIRS did redct a1 In the HNT T4=118 oo
capturing  [nxyse  Iowunobssay (C1A), whireas only one serum (14 %)
redcted in the CG 13891 196 EIA. Thele sera showed 1n the indirect
mucoftvorescent 19G antibody assay  (1TA) high titers on WNT 76-118,
fojnica and Dobrava and lower titers on CG 13891 and Veanica (serologic
Pattern i),
On a teldl of & aute sera from patiants with serologic pattern 11 (low
HRT, Fojnica, Dobrava, high €G 13891, Veanica titers) associated with a
Eilg form of WIRS, five (83 ¥} did resct both in NNT and CG 13891 Igh
£Lisa,
This was evidence for a3 serological “one way*  cross betwesn
Clathrionomys and Aoodemas type of  induced antibodies of IgM type.
Sinze both viruses circulate tn Yugoslavia it 15 important to
distinguish between the (w0 sirce the prognosis for intected pationts
will be different. IgM capturing EIA using two different hantaviral
mtigens will therefore be the method of choice.
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RAPID SERODIAGNOSIS OF HFRS VIRUS YNFECTION USING HIGH
DENSITY PARTICLE AGGLUTINATION, A PRELIMINARY REPORT

Tetsuo TOMIYAMA and Ho Wang LEE, University of Tokyo

Branch Hospical, Tokyo, Japan and The Institute for Viral
Digseases, Korea University, Seoul, Korea.

The ancibody aguinst Hantavirus was ‘successfully mea-
sured by a method of passive agglutinavion procedure using
high density composite parcicles (HDP), coated with puri-
€ied Hantaan virus antigen.

Antigen was prepared from infected suckling rat brain
using ultracentrifugaticn, protamine and ethanol treatment
cte,

For preparation of antigen coated HDP, 0.5% KDP suspen-
sion was added to an aqual volume of ancigen and incubated
for one hour at room temparature. Then the suspension was
washed with 'iS, suspended in the diluent containing stab-
ilizers, and then lyvophilized.

Microtiter techniques were used throughout all this res-
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 sara for
HFRS antibody while negative ones were found in hoth nega-
tive sera and diluent. It was also found this reaction was
more scnsitive compavred with IFA test.

Accordingly, as coated HDP were lyophilized, this reac-
tion is easily used for measurement of HFRS antibody with-
out any technical complexity, it is expected that this
reaction will be apply for clinical use.
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ENZYME~LINKED IMMUNOSORBENT ASSAY USING BACULOVIRUS
EXPRESSED NUCLEOCAPSID PROTEIN

h;\% SUGIYAMA, Yoshiharu MATSUURA, Hiroshi USHIJIMA
, National Institute of Health,
Tokyo, Japan

The high level expression of nucleocapsid (N) protein
of Hantaan virus was shown using baculovirus recombinant.
Bpressed protein had been shown to be a useful antigen
for diagnosis. We examinad the ELISA method using
eqpressed antigen for detection of antibodies in rat
sera. Spodoptera frugi ozlls infected with
recombinant virus .S were collected, washed, son-
icated and dissolved in 0.75% SDS. PBS containing 1%
FCS was used for blocking buffer. IFA negative sera of
rats captured in Tokyo port area and IFA negative scra
from oxperimental rats were tested by the ELISA method.
The ELISA titers of these sera were from <100 to 200.
IFA titers of sera which ELISA titers were 400 or nore
were positive. In antibody positive sera, the ELISA
titers were from two to ten times higher than the IFA
titers. This ELISA methe” “Ving expressed antigen was
a useful tool for seroep = .o0logic study of rat sera.
It might be possible to a1y this method to another
sero- diagnosis including human sera.
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SEROLOGICAL COMPARISONS OF HANTAVIRUS STRAINS
Jogl DALRYMPLE, Yong-Kyu CHU, Sherman HASTY, James
LeDUC, Connic SCHMALJOHN, and Ho Wang LEE, USAMRIID,
Ft. Detrick, Frederick, MD, U.S.A. and WHO Collaborating Centre,
Korea University, Seoul, Korea,

More than thinty different hantavirus isolates were compared by
using various serological procedures in an auempt o define
serogroups and explore antigenic relationships of viruses within the
genus. Convalescent sera from laboratory rats infected with each of
the hantavirus straing were sepatated into high-titered or low-titered

Is for use in the comparison. Monoclonal antibodies deseribed
y Avikawa et, al.(1989, J. Gen. Virol.) were also used in the
characterization of virus isolates.

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

The definition of Hantavirus serogroups and identification of the
antigens responsible for both cross-reactivity and type specificity has
signiﬁc}:am application to diagnosis and vaccine development
research,

Subject Classification
Sero-diagnosis, Oral with Slide Projector
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DIFFERENTIAL SEROLOGIC DIAGNOSIS OF HEMORRHAGIC DISEASES
AMONG SUSPECTED HFRS 1IN KOREA IN 1938.

L. J. BAEK, J. W, SONG and H. W. LEE, Wil0 Collaborating
Conter fox Virus Refecrence and Rescarch, The Inscitute for
Viral Discases, Departwent of Microbiology, College of
Medieine, Korea University, Seoul.

Reeently acute febrile hemoxrhagie diseasas that oceur-
ed in Korea were Hemorrhagle fever with renal syndrome
(HFRS), Serub ctyphus and Leprospivesis. Howevar, the
causes of about a half of pacients awong suspect HERS that
had been requested che serologle tese wore noe identified.
Serological studies were performed on 1,216 patients® sera
from suspected HFRS and Rickettslosis in Korea in 1988.
The results were summarized as tollows. 1) Among the 1,216
patients: 263 HFRS, 215 Murine cyphus, 39 Spocted fever
group(SFG) rickettsiosis, 98 Serub typhus and 35 Leprospi-
rosis werc diagnosed by riicroimmunofluorescence test.

This is che first demonstration that many SFG rickecttsio-
sis and Murine typhus patients ocecured in Kovea, 1988.

1) The reglonal occurrences of cach discase showed chat
the Seoul and Kyunggi province occupicd about 70% of the
patiants and the remaining 30% occurred in all over the
South Korea. 3) In HFRS and Muvine typhus and Leptospiro-
sis, Male patients occupied 72%, 69% and 577 of the pati-
ents respectively. In SFG rickettsiosis thie number of
male and female patients werc approximately same and in
Scrub typhus, female patients occupied. 4) There is 1gG
antibody cross reaction in sera from the patients against
R. typhi and R. sibirica by the microimmunofluorescence
test but IgM antibody was type specifie.
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DEMONSTRATION OF PRESENCE OF STH SEROTYPE OF MANTAVIRUS:
BY INTERPRETATION OF DIFFERENTIAL SERO-DIAGROSTIC ANALYSES
OF SERA FROM HFRS PATIENIS .

p.-H. Leel, U.W. Leel, G.van der Groen?, Av¥1é-Zupane?
Tinscitus for Viral Diseases, Korea Untvgtsicy, 2Inseitute
of Tropical Medicine, Antwerp, Belglum, “Inscitute of
Microbiology, Medieal Faculty, Ljubljana, Yugoslavia

Some of sera fyom patients of hemorrhagic fover with
venal syndrome(HFRS) in estern European countries including
Yugoslavia, Albanis and in Rorea racencly could be characte-
rized as a new serelogie Pottern of HFRS by higher reacti-
vity to Prospact HilL(P¥) viral antigen. These serologic
characteris.ic was ¢ = ‘vable cspicially with so-called
Hantaan sere-pattenrt.  ..h is established by the anti-
Hantasn virus antisers.  Preliminavy screening of HERS sera
was carried out by immunoblotting using strips of PH virus.
The positive sera were further characterized by differienti-
al iwmmunofluorescent antibody and plaque reduetion neutrali-
zation tests. Among 168 Korean, 15 Yugoslavian and 8 Alba-
nian patlents, 6(4%), 6(40%) and 5(637) scra werc found to
be & new sero-pattern, respectively. The presence of this
pattern was also demonstrable in Apodemus mice sera captured
in endemic arcas of HFRS in Koreca. Interxesting features
were that the new pattern is happened in Apodemus mice popu-
lation with more higher frequncy(82%) in an inhabic while
that is lower(13%Z) in another. This results indicate that
8 new Sth serotype of Hantavirus exists in Korea, Yugosla-
via , Albania and this type of virus would be involved in
occurance of vrather severe HFRS io estern European countrics
espicially. Characterization of Maaji virus, newly isolated
Apodemus virus, as the candidate of 5th serotype is in

rogress.
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CLINICAL ANALYSIS OF FATAL CASES IN HEMORRHAGIC FEVER WITH
RENAL SYNDROME(HFRS)

HoLYOON KHKIM J.S.HAN, SKIM and J.S.LEE, Scoul Natlonal
Universily Hospital, Seoul, KOREA

During the last four decades, the case falality rale was continuously
decreased but the exact nalure and cause of these changes were not well
analyzed. The purposes of this siudy were to analyze the clnical
characteristics and cause of death,

We reviewed 22 {atal cases diagnosed at Seoul Nalional University
Hospital which Is nationalwide tertiary relerral center between 1979
and 1988 by clinical racords and findings of six autopsies and
necropsies. The overall case fatality rate was 6.3% ( 22 deaths
among 349 patlents) 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 423 x 14.2, 15 o
78 rospeclively), this difference was mainly due to male patients and
was not evident in female patients.

The causes of death wera primary shock, pulmonary edema and
hemorrhages, cerebrovascular accidents and sepsis ( 5 palients in
cach ), and secondary shock (2 casas) with gastroiniestinal bieeding.

The number of deaths occurred in the hypotensive,oliguric and
diuretic phases were seven,five and len respactively. Five and twelve
patients were expired during the first and the second week of iliness
respactively. Among the five patients who expired after two weeks of
lliness, sepsis Is the maln cause of death in four patients. Eighteen
deaths occurred within one week after admission and among these
nine deaths occurred within 24 hours atter admission.
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SUCCESSFUL DELIVERY IN A PATIENT WITH HEMORRHAGIC FEVER WITH
RENAL SYNOROME(HFRS)

DW.CHAE. J.H.EARMJ.S.HAN,J.K KIM,J.W,CHOI,S KIM,J.S.LEE and HW.LEE,
Seoul National and Korea University Hospital, Seoul, KOREA

There hava bean few reporis of successiul {ull tetm delivery in pregnant
women who racovered from HFRS requring hemodialysis. Here we repont
such a case. A 26-year-old woman in the 23rd week of pregnancy was
admitted because of oliguria for 1 day, She was well until 5 days prior lo
adm:ssion,whon suddan fever,headache followed by vomlling Jlumbago and
oliguria developad.

She was a housawile who lived in Seoul. On admission body temporature
was 36.39C,pulse rate 124, respliaiory rate 28 and blood pressure was
70/45 mmHg. Multiple patechlae were observed on solt palate and both
cosloveriebral tenderness was elicited,Urine gave 3+ tast for protein,
Hematcerlt was 48.2% ,platelet count 33000 per cublc milimeter, blood
urea nitrogen 62 mg/dl and serum creatinine 5.5 mg/dl, Despita of
prolonged shock, selzure attack and oligutia of 10 day's duration requiing
homodialysis 3 times, she was discharged without complication on the 24th
day.

Titers of IgG and IgM antibody to Hanlaan 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
raspeclively. Tilers of IgG and IgM antibody of amnlotic fluid was 1:400
and negative respaclively on the 15th day., On the 41 weoks of pregnancy
she was dalivered of a healthy male Infant weighing 3.€Kg with Apgar
score 10 at 5 min, Titer of IgG and IgM arntibody of mothe:'s blood were
1:51,200 and1:3,200 whereas those of cord's and Infani's blood were
1:25,600 and negalive respectively,which changed to 1:51,200,negalive 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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CLINICAL FEATURES OF HEMORRHAGIC FEVER WITH RENAL SYNOROME
(HFRS) CAUSED BY SBOUL VIRUS INFECTION: A CLINICAL AND
LABCRATORY STUDY G 29 CASES IN SBOUL IN 1984.

K.S.Byun, M.D., H.J.Pyo, M.D., S.C.Paxk, M.D., and

H.W.Loe, M.D., Department of Intormal Medicine, Koxea Univ.

Modical College. Department of Microbioloty.

Seoul virus is one of the roecontly identified causative
agents of HFRS and isolated from wild urban rats by Lec
ct al.

Previously several investigators evaluated urban type
HERS, but there axe no reports of clinical findings of
Seoul virus infoction based on serclogical diagnosis.

We evaluated the clinical findings of 29 patients with
HFRS caused by Seoul vivus who were diagnosed by hemagglu-
tination inhibition test.

We also conpared the clinical findings of Scoul virus
infection with previously reported clinical findings of
classic Korean hemorrhagic fever (KIF).

The results were as followings ;

1) The discase occurs prodominantly in males (803) with
high incidence in 3rd and 4th decade of age.

2) The highest incidence of the disease occuxs in October—
November.

3) Major symptoms were fever (93.1%), abdominal or flank
pain (69%), vomiting (51.7%) and myelgis (41.4%).

4) Major signs were petechine (41.4%), CVA tenderness
(41.4%) pharyngeal injection (34.5%) and conjunctival
injection (17.23%) but there signs were moch less common
than in patients with classic KHF.
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MAGNETIC RESONANCE IMAGES (MRI) OF KIDNEY IN HEMORRHAGIC FEVER
WITH RENAL SYNDROME (HFRS)

Y.G.KIM, SHKIM, J.5.HAN, S.XiM and JS.LEE Seoul National University
Hespifal, Seoul, KOREA

One of the major clinical characteristics of HFRS Is variable degree of
tanal Insulficlency and pathologic characteristics show the Importance of
vascular dyslunction and the characleristic hemorthage In the maedulla,
especially In the subcortical areas, The purposes of this study were to
oxplore furthar undersianding of hemodynamic vascular evanis and to
oxplore the capability of MRI for detecting medullary hemorrhage.

We cbserved the sequential transaxial MRI of kidney In 12 patients with
typical clinical course of HFRS and with positive serologic confirmation,
Five of thuse patients had ranal blopsies which showed the pathologic
findings of HFRS, The biopsies ware performed from 4 days balore to 3
days alier MRI. MRl was performed at 2.0 Tesla{ Spectro-20000,
Goldstar, Seoul). T1 and T2 welghted spin echo sequences ( 500 - £00/30
msoc, 2000/ 60-80 msec ; TR/TE) were obtained in the axial plana.

Ronal shape appearad 1o be global und the renal sinus fal was compressed
in the oliguric phase and thesa findings reverted to normal as the diseases
passed through the late diuretic phase, The siriking abnormalities were the
prominent corticomedullary distinction with high signal in the cortex and
lowar signal in the madulla In all 12 cases and band.like very low signal
intensity zono af subcortical area which separated ihe cortex and medulla
more clearly on T2 waighted Images In all but one patient. These
corticomedullary dilferances were obvious {rom the oliguric phase , but
subcortical low signal band was not always prominent In the early oliguric
phase,

We proposed that these findings on MRI might be associated with
medullary hemorthages and subsequent (ibrolic changes which were the
most sovere in the subcortical areas.
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ACTIVATION OF PLASMA KALUKREIN-KININ SYSTEM IN HEMORRHAGIC
FEVER WITH RENAL SYNDRCME (HFRS)

LS. HAN, J.T, CHO, SK. LEE, S. KIM, J.S. LEE and M, LEE, Seoul
National University Hospilal, Seoul, KOREA

To Investigate the role of kallikrein-kinin system in the
pathophysiology of HFRS, we measured plasma prekallikrein,
kallikrein-like activity, kallikrein Inhibitor by amidolytic assay
sotally In 20 patients with typical HFRS, and Ct Inhibitor by
single radial Immunoditfusion in eight patlents.

Plasma prekallikrein decreased lo 36.3 & 13.3% (mean % SO) |
(p<0.05) (normal: 83.5 & 3.2%) In the hypolensive or early oliguric |

phase and incroased gradually lo normal value therealter duting the
course of illness.

Plasma kallikroin-like aclivity increased to 3.5 % 2.6% (normal:
0.4 ¥ 0.1%) (p<0.05) In the hypolensive or early oliguric phase and
declined scon {9 normal value during the course of iliness.

Plasma kallikrein inhibitor and C1 Inhibitor increased above normal
value in oliguric, diuretic, and convalescent phase.

There was a posilive correlation (r=0.76) between Kallikrein
inhibitor and C1 inhibltor In patients wilh activation of
kallikrein-like activity,

The clinical characteristics in 11 patients with activation of
kallikreln-like aclivity, include shorter duration from onset of iliness
lo admission, higher scores of clinical severity, higher hematocrit,
and lower Initial platelet counts.

In conclusion, plasma kallikreln-kinin system was actlivated in the
early phase of HFRS.
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The Changes of Plasma Acrlal Racviuretie Polypeptide(aXP)
Level Accurding to Each Clinical Phases of Korea
Hemorrhagic Fever

Jeoang Euy Park, M.D., Gwan Gru Song, HaDs
Heut June Pvo, M.D,, Seuag Chull Parxk, M.D.

Deparceent of Internal Medieing,
tollege of Medieino, Korea Universlty, Scoul, Koxea

The plasna ANP was repeatedly measuzed in each elinfeal
phases in 20 pacienes(20.827,2yr) with Kovean Hemorrhagic
Fever (KHF). The study purpose was to sec whether thore
1s any relactionship boeween tha clinieal course of KUF and
the chooges of plasma level of ANP.

The plasza ANP level was low(30-80pg/al) in the early
oliguric phase. Then with the sudden remarkable decrease
of plasma renin activity and aldosterone cthe plasma AND
increased repidly to high level(230-280pgp/nl), then was
deercased to near normal level(90-190pg/ml) making a navrow
peaked plasma ANP congentration cuxve, and then the level
stayed at near narmal level durdng the diuretic phase.

Avound the time when the plasma renin activity and
aldosterone concentrations were decrcased to their low
level and the plasma ANP was inercased to it's peask level
the oliguric phase was changed to the diurctie phase.
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CHANGES IN LYMPHOCYTE SUBPOPULATIONS DURING HFRS
Richard M. LEWIS, Jlo Wang LEE, Anthony F. SEE, David B, PARRISH,
Jung Sik MOON, Dai Jung KIM and Thomas M. COSGRIFF, USAMRIID,
Ft. Detrick, Frederick, MD, US.A., Horea University, Seoul, Korea, and
ROK Army Haspital, Seoul, Korca,

Distinet populations of immune effector eells often exhibit quantitative
changes in response (o infection and ean be characteristic of a speeifie viral
disease. In order to investigate the immune response 1o Hantaan virus
infection, lymphocyte subpopulations were measured in 15 patients with
HFRS. Patients were enrolled in the siudy on admission 1o hospital and the
disgnosis of HFRS was confirmed by a positive 1gM response 10 Hanwaan
virus, ‘The subpopulations were measured by Now eytometry with monoclonal
antibodies to specific cell-surluee antigens which identily helper (CD4+),
suppressor (CDS+), total T (CDI+), activated T (CD3+,HLA-DR+), and
suppressor/NK subsets (CDS+,Leu7+) of lymphocytes, A threespart white
blood ccll differential was also calculated for each patient wsing flow
evtometry data, Total white blood cell counts were elevated for most patients
with ‘nereases in lymphoeytes, monoeytes, and granulocytes. ‘The most
notable increase was observed in the number of monocytes. Within the
lymphocytes, both T cells and B cells were signilicantly increased in early
samples. A statistically significant increase in activated 7T eells was obsecved
in all patients studied snd remained elevated beyond the elevanth day of
illness. The number of helper eells was at the lower level of the normal
range, while suppressor eclls were increased in some patients. When the
helperfsuppressor ratios of all patients were analyzed together, there was an
initinl depression with & constant increase over time from day 6 1o day 24
(first order model, r=0.9). No elevation of the CD8+, Leu7+ subset was
ohserved.  Of all the parameters studied, the increases in activated T cells
and monocytes were the most prominent. These datn help charaeterize
changes in the cellular immure response to Hantaan virus infection.
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PLATELET AGGREGATION AND RELEASE IN HFRS
PATIENTS

Richard M. Lewis, Ho Wang LEE, Anthony F. See, David 8.
PARRISH, Jung Sik MOON, Dai Jung KIM and Thomas M.
COSGRIFF. USAMRIID, Ft. Detrick, Frederick, MD, US.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 f{ailure, and hemorrhage. Because Dbleeding
manifestations may be the result of platelet dysfunction, HFRS
patients were studied to characterize the nature  * the platelet
defect, Patienls 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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ICINTICRATRIC MTATURIMENT OF THE GHANGES OF FULMONARY VASCULATURE IN  FORRAN
HBSRIAGEC FINER

Pang Toa 155, Dao Jung KIM, Xyuss Chul LEE, and Chang-Soun XOH, Canital
atrod Yoires éﬁﬂcfél Hespizal, Seoul, Korea,

Pulsonary vaszelarsey and vaseular permeabilivy have been thaught to vary
seearding o the diszase courge of Keresn hemorrhagie fever (VHF), and the
extrese changes of these vartablea might Jead to the fate. oulcoes asing the
sant  gevergly 111 patiears. We  adepred radioladelled  albusia
cinescIntIgrachy viich had beea applied for the the evaluation of the adult
respitartery distress avadrome with perseadilivy ede=a, ahd rried to assess
the changes of pulmanary vasculature {n KitF,

In 10 patients, sejuentially in 7 patients, we perforeed lung and heart
cinescantigrarhy  with %9a-Te¢ albunin and acquired the curves of deasity
rarins  for the gelected regiona of {nterearai heardy, lungs and lver. We
took the deasity ratie of lusg=to-heart and that of liverstoeheary ar 20
ainutes after the allusin Injection for an index reflecting pulnonax{ nad
hepath blood valuses reapedtively. We conaldered the density rarlo vhanges
{repredented by the slopes of the curvea) of the lungs and the liver tetween
W and W minskes a3 another index reflecting vascular perseabilivy.

Densiry raries of Jungs-to-heart and liverstoeheart taken during late
phases of Korean hemerrhagie fever tended xo aggerspate near the value «of
We%, Density ratios of lungs-to-hears ranged berveen 0.3% and 2.0, and thess
£at3e8 fn the olipuric period Just alter the hypotenaive phase increased
upre 2.0 and then teaded to decreaze, Density raties of the livertochear:
rarged letvean 0,5 and Y., and shoved the same pattern of rhanges an that
of the luags,

The slepas of the Jungs representing the tidal ehanges of the deasity
rari-g ranged bptveen 2.3%10Ea2 and ~).B%108-2, The curves of lunpgsetos-
Feart fn the fmataal rhases of KHE  shoved positive deflection befare and
evey afrer the hypotensive phase. & asong 2% fmapes zhoved these Cindinps,
Puring the solsguric peried afcer hypotensive phase, the curves shoved
negative deflevtiun, whieh  at last recovered theyr flstnesa at a later
peeiod. Bepunaing ta come to sero Just after the hypotensive phase in a few
£asex, the slepes vere nearly null in po3t ¢ases late at diuretic phase. The
slrpes of liversto-lhieart ranped betveen 3.0t10F«2 and ~5.0*10E-2. The
genesal vendescy of the changes van the 3aze as those of the Junga, but the
aaplitude of the variatisng seesed larger,

¥e ccald £iad that radiolabelled albuxin cinescintigraphy reflected the
varfably changing features of pulmonary vasculsture. It was concluded thac
pulnanary  vazcular perseabilicy vas Incressed ac the early phases {n  sowe
patfenty vith KRE and that puleonary bleod voluze vag increased at the later
perind before normalization,
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DISTINCTIVE INCLUSION BQDY IN THE HEMORRHAGIC FEVER WITH
RENAL SYNDROME VIRUS-INFECTED RATS AND CULTURE CELLS
Michio KIMURA*, Takahisa YAMANOUCHX, Xayoko DOHMAE,
Masahide YASUDA, Kolchi YAMANISHI and Junichi KAWAMATA
ARansal College of Acupuncture Medicine, Osaka 590-04
and Researeh Institute for Microbial Disease, Osaka
University, Osaka 565, Japan

The morphology of hemovrrhagic fever with renal syndrome
(HFRS) virus-infected rats and culture cells was examined
by immunofluorescence and immunoelectron microscopy. New
born F344/JCL rats and swonolayers of Vero E6 cell were
infected with B~l strain (Usaka University) of HFRS virus.
Jweeks after infectien, the vacs and cells were processed
for immunostaining using B-1-80A menoclonal ancibody
(Osaka University) for HFRS virus. Noxmal rats and uninfe-
cted culture cells served as controls.

Immunofluorescence microscopically, che monoclonal antibody
was posicive in the rats and culture cells. The immunorca-
ctivity for the antigen was intensive in the cells of ce-
rebral hipocampus and the kidney conveluted tubule and lung
infilerated cells and faint in the cerebro-cortical cells.
The culture cells recained an intensive positive reaction.
Ne positive reaction was observed in the control specimens.
Electron microscopically, pleomorphic inclusion bodies

with tubular-filoment lattice were idencified in che virus
infected rat and culcure cells. The body appeared to con-
sist of numerous filaments, approximately 5 nm in diameter
and 2-3 mm in length. The present immunoeclectron microscopy
indicated an intensive positive reaction of B-1-80A antci-
body on the inclusion body. These data suggest that the
body is important for a maker of HFRS-virus infection.
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PROSPECTIVE STUDY ON PANHYPOPITUITARISM AS A SEQUELA OF
HEMORRHAGIC FEVER WITH RENAL SYNDROME (HFRS)

S.KIM, J.S.HAN, J.S.LEE and M.LEE, Seoul National University
Hospital, Seoul, KOREA

In HFRS, caused by Hantavirus, pituitary necrosis is a
characleristic and common autopsy finding. Contrary io this, only 14
cases of clinical panhypopitultarism have been reported. Recently we
confirmed six palients with panhypopituitarism by high resolution
sclla compuled tomo- raphy(CT) and combined anterior pituitary
slimulation tesl{CAPS() among 255 patienis with HFRS admitted to
the Seoul National Universily Hospital (SNUH) from 1979 to 1986.

So we perlormed a prospaclive study on clinical
panhypopitultarism as a sequela of typical cliguric HFRS by CT and
CAPST in 27 palients, who were admitted to the Deop! of IM { SNUH
from August 1987 to August 1988. Among 27 patients, 1. showed
abnormal CAPST. Among 23 patients on whom high resolution CT was
performed, severe pilultary abnormalities were found In six patienls
and mild abnormalties 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 live 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, panhypopituitarism is considered to be one of the
important sequelae of HFRS.
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DYNAMIC OBSERVATION OF BLOCD SYSTEM CHANGES IN
EPIDEMIC HEMORRHAGIC FEVER.

™ ZHANG, J.W. HUGGINS, CM HSIANG, T.M. COSGRIFF,
J.I. SMITH. Virus Rescarch Institute, Hubei Medi-
cal College, Wuhan, China. U.S. Army Medical Re-
search Institute of Infectious Discases, MD,
U.S.A.

Detections of blood system were carriecd out
in 95 epidemic hemorrhagic fever ( EHF ) pati-
ents at all stages. It was found that cach of
items had some changes at all stages. Platelet
counts began to decrease at febrile stage. 1t
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, monc-~
cytes, band neutrocytes increased and the seg-
mented neutrocytes decrcased at each stage.

RBC, HGB, HCT increased at febrile and hynoten-
sive stages. HGB, HCT decreased at oliquric,
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
PHOSPHATE KINASE ISOLNZYME IN EPIDEMIC HEMORRHA-
GIC FEVER.

™ ZHANG, J.W. HUGGINS, CM HSIANG, T.M. COSGRIFF,
J.X. SMITH. Virus Besearch Institute, Huheil Medi-
cal College, Wuhan China. U.S.Army Mecdical Reso-
arch Institute of Infectious Daseascs,; MD,

UGSQAO

This paper rxeports the results of detection
and analysis of creatine phosphate kinasc iso-
enzyme (CK-MB) on 78 cpidemic hemorrhagic fever
(EHP) patients. Data obtained showed the CK-MB
content increased in the carly stage of discase
(at fobrile staqge or on the fourxth illness day).
Its high peak appearcd at hypotensive and
oliguric oxr on the sixth illness day. It rcturncd
decrease at diurctic 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 EHF pati-
ents had heart damage.




UFRS: END OF THE BEGINNING. BEGINNING OF THE END?
K.M.Jolnson, Consultant, Infectious Discase R & D,
Big Sky, Mentauna, U.S.A.

Since the oxiginal isclation of Hantaan virus just 13
vaais ago, there has been explosive growth of knowledge
concerning almost every aspect of the diverse natural
clements which lead to HFRS in man. We have ddentified ac
least 4 cleaxr virus immunotypes, documented that these
agents form an independent genus among the Bunyaviridae,
and come far in understanding moleccular structure and
function of ticse agents. We have reasonable tools for
virus isolation and scro-cpidemiology, and they have been
used to reveal a worldwide pattern of redent and human
infection both indoors and out. We have added to knowledge
concerning human discase pathogenesis and rodent-virus
biology and ccology, and cven achieved the first step in
specific antiviral therapy. Although new chapters remain,
it is fair to say now that a majoxr book entitled Natural
History has been written.

Arc we ready for definitive intervention in the form
of onc or more Hantavirus vaccines? The agents themsgelves
scem to be falr game; honest fellows who do not play dirty
tricks by compromising host immune systems ox changing
antigenic raincoats cvery 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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DIFFERENT PATTERNS OF SPECIFIC SERUM (GG ANTIBODY
RESPONSE IN NEPHROPATHIA EPXDEMICA (RE) PATIENTS

SETTERGREN B, JUTO P, TROLLFORS B, WADELL G, NORRBY SR,
Deparments of Infectious Diseases and Virology,
Universicy of Umed, 5-901 85 Umed, Swaden

Acute and convalascent serum samples from 74 patients
with symptoms suggestive of NE wors analysed for

the presence of specific IgG antibodies to Puumala

virus using indireect immunofluorescence tachnique (IFAT).
Twenty-£five (34%) of che patients had 24-fold 1gG

tizer changas or soroconversions, while 46 (62%) had
persiscing high ticers (21:640), Three patients had
titers 21:160. Seroconversions were found exclusively

in pacients where the first sexrum samplo had been draun
within one weck after onsaet of symptoms. Significant
titer changes (24-fold) were recorxded enly in patiencs
bled within 8 days after onsat of symptoms. These
findings indicate that clinical symptoms in NE could bo
the xesult of an immunological reaction to Puumala virus,
rather cthan being a divect offect of the infecting virus,
Sera from 27 pacients were in addition analysed for the
presence of 1gG antibodies against che antigenically
related Hantaan virus using IFAT, Serum IgG titers were
28-fold higher when using Puumala virus as ancigen
compared to Hantaan virus. Sora from 5 patients were
non-reactive in the Hantaan serology, while anti-Puumala
IgG titers were 21:640. This might indicate the
existence of different strains of NE virus, showirg
varying cross-reactivicy with the Hantaan virus,
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PREPARATION OF HFRS IMMUNOGLOBULIN ARD STUDY OF ITS
VIRUSREUTRALIZING ACTIVITY.

I.GAVRILOVSKAYA, V.POTAPOV, L.MUKHUTDINOV, S.BOGDANOVA,
R.SLONOVA, M.CHUMAKOV, The U.S.S.R AMS Institute of
Poliomyelitis and Viral Encephalitides, Moscow, Kazan
Research Institute of Epidemiology and Microbilogy, The

U.S5.S.R A¥S (SO), Institutc of Epidemiology and Microbiolo-
gy, Vladivostok, U.S.S5.R.

Preduction lots of iwmintinoglobulin were prepared Lrom
HFRS convalescent sera and plasm in European fock. Antibody
to &ll HFRSV scrotypes were detected in IFA. Titre with
homologous antigens were: 1113 C.g., Blood B strains -
1:640 ; with heterologous HNT, PHV - 1:160, TCH - 1:40.

The neutralization test revealed antibody titre to Euro-
pean strains (Cl.glarcolus) and to Far-Easter strain
(M.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 (lhx
after i/m inoculation with 1000 LD _ of Blood B strain)
resulted in 100X protection. The sagceptibiliCy of bank
voles to HFRSV markedly decre-ased when fmmunoglobulin
was administrated 7 days postinfection.
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ISOLATION OF HANTAVIRUS FROM SPINAL FLUID OF HFRS PATIENT
AND STUDY OF THE NATURE OF THE VIRUS.
FANG LIANG, LEE GUE, WANG GUO DUNG AND YUE JIN SHENG

Depactmont of Virology, Nian Medical University, Xian
China.

During the epidemic of HERS in our city a patient show-
ing severe central nerve symptoms was hospitalized with
preifminary diagnosis of meningitis, On the day of admiss-
ion, 13th day of illness the spinal fluid shown to beo a
clear fluid with one plus protein and some amount of W.B.C.
On the 18th day of illness the spinal £luid shown %o be a
enticely normalfinding. Because of the reason that this
paticent coming from cndemic sarea and had a history of few
days fever HFRS was suspected, Therxefore the spinal fluid
was tested for Hantavirus antigen by precipitation test
with HFRS immune scrum. As the test shown strong positive
reaction, the spinal fluid was inoculated to Vero-E6 cell
culture. In the sccond passage Hatanvirus particle was
seen {n the cultured cells.

The virus wassystematically studied and found to be a
wild type of Hantavirus similar te 76118 strain of Hanta-
virus and no particularvirulence was 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 sugpgested that in case of HERS
patient with severe central nerve symptoms, cxamination

of spinal fluid for Hanta virus may be helpful for digno-
sis.
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OBSERVATION OF HFRS EPIDEMIC IN AN INSTITUTE CAUSED BY
INFECTED LABORATOURY ANIMAL.

FANG LIANG, KU SHIO WHEX, JUNG YU FANG AND WARG KUODONG
Department of Virology, Nian Medfcal Univexsity, Xian China,

In an lustitute situated in HFRS endemic eity, 22
persons contracted HFRS during two years. The cause of the
infeetion has been proven to be the contaminated white rat
stock colony where the infection rate of racs by Hanta
virus is 23.8%.

During two years 6 laboratories beught white rats from
the stock colony and bred them in cheir laboratory for
some times such as 1-3 month before examination for virus
infection. In all 6 laboratorics 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 te cross iufection among
inbred rats during brecding in their laboratory.

Clinically, most of the patients were mild and no mota-
licy what so ever. In some cases the clinical symptoms
were 50 mild only few days low grade faver that the diag-
nosis was made only by serological examination.
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PATHOGENICITY OF EPIDEMIC HEMORRHAGIC FEVER VIRUS
ISOLATED FROM PATIENTS ON SUCKLING MICE.

Chucn Feng Qu. Zhan Qiu Ying. Tian Ming Zhang and
C.M.Hsing. Virus Rascarch Instituto. Hubei Medi-
cal College. Wuhan. CHINA.

Having found the antigen difference bhetween
the birus isolated f£rom patients and the virus
isolated from A.agrarius in Hubei copidemic area,
wa studicd the virus infection of suckling mice.
2-4-day-old mice were inoculated intracercbrally.
They began to be 1ll in the 12-14 day and died
within 2-4 days aftexr signs of illness werc found.
The virulence of virus on suckling mice and
yields of virus increasced in mice brain with suce-
essive passage, as cvidenced by increasing TCIDSO,
mice ID50 and LD50. The infective organs and
infective cells in the same organ also increased.
In addition, we obscrved 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 EHF 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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INTERRUPTED STUDY OF VIREMIA OF PATIENTS WITH HEMORRIAGIC
FEVER WITH RENAL SYNDROME IN FEBRILE PHIASE,

1 Zhangiu YANG. Ticnming Z2HANG and 2.M. ZHENG. 2.J. IU.
B.L. CiiU. S.¥Y. XINO. C.M. HSIANG. 2 J.W. HUGGINS. ) Virus
Rosearch Instituta, Hubel Medical University, wuhan,
China; 2 U.S. Avmy Modical Research Institute of Infee-
tious Discase, U.S.A.

Kinotic change of virenda were obscrved in 287 cases
of paticnts with homorrhagic fever with renal syndrome
(HFRS) which ribavirin was admistered with a double blind
xandom controlled studicd by means of virxus, indirect
immnofluorescence technique and ELISA, in oxder to con-
firm inhibition effoct of ribavirin to Hantan virus in
the patients with HFRS. Positive rate of viremia is 79.7%,
positive rate of HFRS IgM is 85.0%. Viremia of patients
with HFRS could be interrupted by ribavirin, that is,
ribavirin group compared with placebo group, positive rate
of viremia is decreascd, viremia desappears 8 days after
treatment in ribavirin group but 17 days in placebo group
in all patients. The average persistent time of viremia
was shorter in ribavirin group (3.6 days) than the placebo
group (6.5 days). Virus titers and viral antigen products
were reduced in ribavirin group. Results above showed
that viremia was very frequent in the patients with HFRS
in febrile phase, ribavirin is certainly effective drug
for the treatment HFRS.
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PREPARATION AND APPLICATION OF PIC SPECIFIC TRANSFER
FACTOR AUD IRKA OF JR-1l, JR=2, JR-3 VIRUS STRAINS OF EWF
WITH NEPHROTIC SYNDROM. Han Hou Zhe, zu chaag yu, ren dong
xian, jin chang fan et al, Yan Binn Madiecal Collegs,

J{lin Provinca, People's Republic of China.

1, 9 stralns of opodemirs type of EWF wvirus were isola~
ted from orpans of Infected rabbits which were entvapped
at the EHF ondemiec aves im Yan Bian of Jilin Province in
1986 by not enly intracercbrally inte suckling mice and
passage but alse culture and passage o Vere F6 eell. 3
strains of them were systomatically identificd. The resul-
ts shows that these strains are characterised as short
latent period, stronp imaunogenicity and scrongtoxicity.

2, The two group virus of activation and jnactivation
by heating werc used as antigen for several immunitcy at
multiple place in 6-month-old plg. The splecn and liver of
immunised pig were taken when the serum fluorescence anti=
bedytiter was above 640. The EHF virus with nephrotic 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 f{reeze drying,
It contains 1 mg per ml..

3, Thesc preparations were introduced to climieal obser-
vation after the examination and the permission. The resul-
ts shows that “three pain", "three ved", atypical lymphey-
te, proteinuria and WBC disappcared fast as well as the
platelet recovered carly. These also can tecover severe
pation's symptoms and increcasing 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 EHF pations but no side effect.
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