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Ho Wang Lee’ s Research of Epidemic
Hemorrhagic Fever and Discovery of Hantaan
Virus

SHIN Miyoung
Department of Science, Technology and Culture
Chonbuk National University

ABSTRACT

This paper argues that Ho Wang Lee’ s discovery of Hantaan virus
as the agent of Epidemic Hemorrhagic Fever(EHF) was the result of
repeated failures and trials on new objects and new experimental
methods. Generally speaking, scientific papers describe the research
process as going a straight way leading to the final results. However,
researches in the real world are full of trial-and-errors,
misunderstandings, and complex interactions among elements in the
laboratory. Ho Wang Lee’ sresearch is a good case to show such
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characteristics of the scientific research.

In this paper, Lee’ sresearches from 1970 to 1980 are examined into
three periods. First, from 1970 to 1973, he studied about EHF using wild
rats as an experimental object. Wild rats were widely suspected to
have the agent of EHF but he failed to get any results. During the
second period from 1974 to 1976, he identified an agent of EHF, Korea
Antigen, by introducing a new experimental object, the lung of wild
rats, and a new method, Fluorescent Antibody Technique. For last 4
years from 1977 to 1980, Lee clarified its physicochemical features.
With the results, the Korea Antigen was registered as the agent of EHF,
Hantaan Virusin 1980.

Key Words: Ho Wang Lee, Hantaan virus, Epidemic Hemorrhagic
Fever, Korea Antigen, Discovery, Experimental object and
method, Agent, Virus, Fluorescent Antibody Technique,
Lungs
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3) 2, “UEIo| ZHE Hio|2A: o|sge| RHMEHF A" 0
gt=2atstArsts| X0 H273 H25(2005), 73.

4) TtMEE O stetZel 7|20 2t 0|, [ Hio[2{ALLHINZ|O (A|SAf, 2003) 7t I,
HIME R 9|, “0|52HZ45TE, Lee Ho Wang)—RMEHY HIo|ZAZE
L7450 off e M e JHErSH O|MESHAL” |, [ <Ifeh7|&Ql Hoilo| TE> - &fAtol| 2tk
QIE YU XIE ZAIAAD (St=2tstEstrith, 2003)7t ULt &2 =22 Kim June,

“History of a disease: inventing the Hantaan virus” (Master’ s Thesis:
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OlSYo| RBLEEY o179t BIEMIO[A HA 5

BHYUS Yo7 T4y Q21st 2010 YeiX Y| G0l B HYS SHY
BiRfot FHOR BRAE 20|02 FUY WANS JH1 4% S22} 027
BHSSHEX| QOHE| 913 AFICHOR MEAEIQICE Rl 4RI OpFS BHY
S K|S0 A ATEIS HOR OIIHIL TH5 40| 52 M8 ChyOR of74x| D
QURACE. Hl7 MR 211t ol MBloA HIHOE 0|8EIAD, 1 Mot
=00

o= WHE|7|E JCt) opdFe S L L X|ollM Ho| MTEUH H
| 1|
A

AL

B39 o170| #y 230l 2ol of @A olzge EH0| 52
SASH K|9S TASIQICE WRlo| YRet Bixte] 2xet 9|20 i XIS S
ORFIo} T10] 7|45t B ZIMHSO| welH|et BHRElof 9IS 240/2tm £ 0150
7¥a} 20| A= X|oi2 SR ST 01SY o3ty A 7WHS 0l8sto]
S30| MEKZ TOIYD, OIS 9Is K| At 2lof 822 SHY o1 7wk}
SRRV SR LT 21T YBES §ACH

0|52 FHLU UPE A 5 £7| 542 H0|L HX2LE BT A,
MAIZAS S8 T7| F5S 0, 5l=7| SRR PEE S HFHUCH 1
S| YANS 2olst7| 93 2TE BRI HAUS THUYN YO
MBS FRMYHEHS 0|50 YRE|PHI0[2AS 228 HRE] ASH 2
HOZ 07| 04 243t Aol Bt

5) 20 Ao =20 Z = S, Kasahara, and M. Kitano, “Pathogen of
epidemic hemorrhagic fever,” Journal of Japanese Pathology (1944)2} A.
A. Smorodintsev, M. G. Chumakov, and A. V. Churilov, Hemorrhagic
Nephroso-Nephritis, (Pergamon Press, 1959) 50| Q28 0|5¢ - O|HL,

‘“StEEEE—T. ol S H R Y |, U oistntstsEX|I0 JM193 HSS
(1976), 382Z50]| M el &gt

6) Ho Wang Lee ed., Hemorrhagic Fever with Renal Syndrome Letters and
Annual Research Report, 1959-1993Vol. | (1994), p. 140. 0|2 st
£ 7t IR HAQICE RE X|H S H SHX 2 SEg oF 4= JURUCH

7) O] B2 ZXIHHQIM| ol ME HEE TESH T I M7t oISt HSHE LI |EXIE
ZEoll M HRAN =X {2 E Jt2|= WHO|C o] mh M|zzof| LojLt= HELE M=M=t
(cytopathic effect, CPE)2} t=0||, CPEZ} LIEILIH HESH AME 1 Z0fl HAFM|7t
ZEXStCH= WS 2|0|StCh ZRHIFMZHO| BN 22| 3ol 0|8&|l= A2 stLtel
JHN| 2 AEE o] | XIE ~ )l MESES OhHsty| fleh HI8 = MA| EChe &EO|
A7| wiZo|ct. E5H CHE HIO[2{A0] 2fd R¥E 7Hs4d0] Hof flst= HIO[HAE
oot HiQFE 4= QICH ZEIHIFMIZH2 O[O = 0| 8&1 /IR 2L 1950EE
71¥e 2 ChA| 25| AlZbstian, 1960E0H R ZLHO[2{A0| Z22[0] H3E 2
HEEHORM MEX QI WHO| =|RACE. O] Biof| HIO|2 At Zt2fst SER
o 2o|Mointstel SH|0|X| http://www.ibms.org(2007. 11. 13)0f] A7HE|0{ QICE.
Olz&2 £8d A+l e RES YEL(YHIOIHA A0 M XFEFHTE A= HOICL.
J7F L2[Hl0[2 A A0 ALESHE Mzt od8i, FHo{St A1RIS0| £
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0|5YS TEHANE NBOIM ALBE MEFZ SHX| AIF MIZ(PS), 250| A1
HIZ(Vero cell), HeLaM|Z S2 AZ/3{2iCL tEt 0] Msioll ALSE B4 3=

A2 HY oA E Zo|ct. o|2{3h Znt= Mol AL E ¥E tHREE0| &X|7t
SR HARl 3157| Ate] Zi0|2A7| mi2ofl HiEl= M=o E HelE FX| ZFH

o —_
02t dzhet 4= QIO O|XE 3|=7| A= HE] ¢2 YAU2 YN E =2l5k= ¢
I 2

[
0|32 9HAXT|HZH (counter-immunoelectophoresis technic) '™

— 1
oz Zo|El 2ot g UENS| 2AE FHY £ AUS HO|2tn M25IRALt. 0]
Y2 BY Ao HHQ QAE 22(0F &R2| SO AEE[H YHo=

A0 = £Z0| FUEUCHE A2 0I5 & 20 FLL 0|5 22| L2k PHI0[2A ¢4

YAz ZEHAMEZE STt RUXI} O] MES BT TlEs|et 2, A-AoM

MES 2715 2FE YA EO{StD AU, O|F & WSS E MLt Y2 £
A10] o2 SUE(RUACH oI5 FH|7F HSIRH S0 = 0|S 0] O|X H1EIS Jdi2
£0JA|Z! ol CHal 2= ChE2t 20| sifAdsta QU T 0|52 S0l 0|&st=
Aeio| L2k PGHo[2 A ¢iq1e 3 A CHEX| 42 Z0[2t W2 3ict= Zio|ct. 12|
HAZME E€E AAE & = U= TE Q0| TX| 441, 0|5 WKAIZ AlZhEESH
SEM7| 2ol A2of HiZ FO{E 4~ Q= 7| E Q1HE ARE3HCH= Z0|Ch 22,

‘UHIEX 0| Z2E HIO|Z2{A: O|S Y| RAMETH A7 | 12F. 2| J&o

sl = Ho Wang Lee ed., Hemorrhagic Fever with Renal Syndrome Letters
and Annual Research Report, 1259-1993Vol. |, pp. 40, 60, 845 #1152},

8) EHX| AIF MIZL (IS0 A% MEE sie SER2FE Z|ASH| ACHHIYS HE MZEXM
JHH|e] EME 74E BO| XISt 2, HelaMZ= A L2 &M Zek= CHEX|2
7|12t St AITH7t 7t AR EE AFE| 1 QUCEH CHEHHEO|2{ASHS|, [ HIO|2{AS}
0 (M2zh 2004), 58%.

9) 2ol etit= S SM7tERll= FA| 2@l BXIZF LHFCE J2{Lt QIZHel 8tXt=
AHEE 7] 021210 B40| &lstEl 20l|LE HRS 3= Z7t HoF =7| eXtE =28
U717t & X| 4uCt.

10) Ho Wang Lee ed., Hemorrhagic Fever with Renal Syndrome Letters and
Annual Research Report, 1959-1923Vol. | , pp. 102-103.

11) dooim7|gSHe MI|Mo R AEQ0| 2 0722 A Z(agarose gel)ol| A &t
A7 T7 M E40] w2t 0|sE iff 0|S0| Bt R2R0IM AXMO| dd=l= EF2
7HEICE & O] AIBO M ATMO| HMEICHs 242 SHoIT} 817t ZFHSS LIELS
Z0|Ct.
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A 21| SAIeh Hut OFRIX| AL ot ZESHA| LIEHLEK| 52 & w20l
S Sixt A 225t #Fote| 2AIE HYsH| of-H D TetsteIct
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13) Ho Wang Lee ed., Hemorrhagic Fever with Renal Syndrome Letters and
Annual Research Report, 1959-1293Vol. |, pp. 143-144.

14) 281 (B. S. Blumberg)7t 19654 QA EZ| Q2|0 TS| FHOf|M HIO[HAR
O|ME|E= Zig LASII =, 01240 HAAOICH HAAE XS QAER|Y2|ot 3Hd (Au-
antigen)ol2t 2|7 ZRen, 1965 BYH 7HE S L2 |= HIO|[H AR BHYE|QCY
0|5¢ - O|8F - O|HLR - HESE - O|Zl, “sh=Qlo| 7IBEAZ 0| atst 1” |, [O
CHsHatol|2{ASHS| X[ FM4& M15(1974), 41%; Ho Wang Lee ed., Hemorrhagic
Fever with Renal Syndrome Letters and Annual Research Report, 1959-
1993Vol. |, p. 144.

15) Hits - YR - 0|5, “SHEYEEE LMX|Y oFM 2| A7 | Ao 2H5t o151 |, [
TO|CHXIO M10H H3= (1973), 818Z. H|Q|7| M7t =2 ®E== Al7|2t €S
FAAIZ|7t H|Etol| w2t oiZiM 2 M 2| TS S HiRISH |= o2 RIX|EE, M| 7| A7t
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L FE 20| S Zd0|2H= o &totst 0| S22 OFMFE TS uf M7 | MR =
20| £XIsto 2 M DH7HHIZ A 2| 7HsM 0{HE ZAFSIQICE.

E zHz 22510 7[R U2 Z2 2910|1, O{= AEHof| 20|
0 £ 2MA|7|2 oftH XtO|7F U=X| ZALSIQICE 0|S 2 AREIR2
M3H= X|20l| M Z{EISH OFAIF o] 27| MHIE SE2 12513 HI,
84 14Z, 0|= 24 45, HIER 64 6502 CERiRiCE E
e/aps og///s7+ 7h& 5o I ’éraital 0|72 E&i5}X| Lot E8Lnt

1"1051 °F301|A1E S8 2d 17H°J Hof| 0| Tdls A2 =AM E|K 7. mite
7t 2L I7HH| A S & 7Hsd0| ASS AISH FRACE. SHRIZE | 2f7 |0l
tish Oz A= BE 2R HHHZ M| 7HSEE Al & WX 22|27t
LIOP7}X|= 234},
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2) Op:zF| ME

OPdF|= EEE| HRANE 71T & CHE 52 2y 2 QAT FAEC
OFHF|E Q| M3HH A2 FIS0| HEE RIZ! X0 A= M I(MUS musculus)®]
E0 Y0 L /U A7|2 LRISH7| WiZ0|Ct. Z=AL X0l A 7HE T OFEF =
& 750[%11, O|Z2| ME AV |E HE= 2R EH S LAV || Y2EASE
EErE £ QUUCLY UCH TEZ A2 E OPMFIE 2 Ast0] 0| AIBE 24E FIIE
AUt & =7|0fl= 0| H7|E RRAS = TS0 ALt M0 ChEt =
=0l SAIHHRFH'®S 0| B5IULt. OFMIF Q| T7|E 0|88 A0 SA{LHE
HES A2 O YA o] o=t 2e|E|= Ho|2 A7t QITh= Bk AR Zat
ZHH0| QUL

j—

6) 19704 M8l & S0 1221 0|52 AlelrI e +Estol Sz 7o =

JNSS ZOtA Hifolint S5t £ ERES o Ealcts S AL HlA|
22|0|| CHEr AS Aop= E_._Elxl okotCt. Ho Wang Lee ed., Hemorrhagic Fever
with Renal Syndrome Letters and Annual Research Report, 1959-1993
Vol. I, pp. 12-13.

17) £ Yo A MY 2Z HEHE HH T WM A7 E8 6t 1122 &L= 11
2ol et E0| € =L}t Ho Wang Lee ed., Hemorrhagic Fever with Renal
Syndrome Letters and Annual Research Report, 1959-1993Vol. |, p. 109.

18) SAIHIYH2 *F(St Z7|E AFZHOZ 0{2] H M[Z{5t1, 0| 7| XI2 F CHA| 02 H
MNZ{5t04 O] ZZIHS %] Hi S AR 2Hol| 'E 10 Bl FSh= B o|Ct.

19) 0| - 82 - O[7|H - QMIZE - TIEA - HEY - Zolx, “1970Ek §H=8 £

al g

X I EHEX| ol OFMofl st A, [ F[AIQEH] X153 H[105 (1972), 85%.



0|2 0| OPHFIE 2AX = AFSIHM M FIHEH A2 2ELFUCL O=
1971 87| AMoIM ZH2 Z-F R-71-1332| upMut HIFo =S E
SAHIFHE Sl & 4= o= HRAN 17HE 22 = AUCH? HaAH7L 22|
ZEFI= 0|z 2| AFUM 5FL 7HsH0| 71 =2 A2z oik|= A
CHEOIRALt. ZEF = ELE RFAXIGo|M TS OPLFE SEZ 23S M 7HA|
O M= SEFIL0E MACH IO 0|5 20| ZEF 0| FFHEH A2 SEF =
=0 28 2= 2 Z-F = ATO|LH SULE|QE 20| SA| EE0| FAIE
87| S8 XQo|M F2 MEEIU7| WZ0[Ch ALk7t A7E LHe| HE Q@ o|AH
A0l MY =5 ELE0| 2H=R =0, 27 L] 2~33F F MERME A=
CHS Ofl ZEFIACH. SEFIot 2272 & 50| £F = o[l A= X0
ZEF0IM ZFE Zcletof et 0|Z 22 WS 71 SE= ZeF ol F=51H

d0to] HAE ZALSH| fl5 22 3l57(0l A=

=
182 ALt 5]=7| @Holl= o|0] &H|7F e s g of
L

$Hxtel eyt E3

HEAR 7t eHR0|2H SeHEtS0| LHEHE Z0|2t 7[CHCt. 0|52 &S Sall =X
AZ MzZoj| M CPEE LiEtL= HRIX 170E 2elsts Hl J33}ct. J2{Lt O
HHHs s0| L MZELE Hela MZ0|ME 25 CPES LEHHX| 441,
HEUNE BB 02 FloIME TP S LEHX| ATt ZRF|=HE 2[5 1712
HER = Al B S AR, O] 2Yol|M 2|=7] Hof| SeHtSS HEHHCh= 20|
L5 MZ0f| M2 2EEE|ACE. Ofof CHa 0= 22 O] HRIX|2t S A0 Ofregh 2t of
U=Xl= OFE! & 4= QiCh= ZES LH2|AH| =IRUCH)

O|sg2 1972\ OpdF| 351020l M & 4= gli= WA 105 =2(sICt>
MEURIHoM Az 2HHE OFdF 2| 7S +T5H0] ZEHIUM| Lt SA|
HYQFSIRACH. AS Zut =HX| AIE MIZOIA CPES EQI ZHF| o SEF(0M 242t 85,
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55) G.R.French, “A LettertoHo WangLlee” (March 23, 1978), p.2161.

56) SteHOl2{A HH HiZoj| CHaliA= CH2oll & LIEtL} /Tt Ho Wang Lee ed.,
Hemorrhagic Fever with Renal Syndrome Letters and Annual Research
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