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Three clinical cases of Epidemic Hemorrhagic Fever
(Korean Hemorrhagic Fever)
in Sapporo Medical College
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In the period from January to March 1981, Korean hemorrhagic fever (KHF) developed in 3
laboratory staff members of the Animal Experiment Center of Sapporo Medical College.

The disease had an abrupt onset in all of the patients and was accompanied by high fever and
chills and, at times, by malaise and anorexia. On admission, physical examinations demonstrated an
injected pharynx, myalgia, abdominal tenderness and mild hepatomegaly. Within a few days after
initiation of fever, the severest case revealed various signs, including shock, pulmonary congestion,
renal failure, myositis and myocarditis. Laboratory examination showed marked proteinuria, leukocy-
tosis, an increase in atypical lymphocytes, thrombocytopenia and an elevation of serum GOT, GPT,
LDH, CPK, BUN and creatinine. Marked alterations in the coagulation system also developed early
in the course of this disease. These abnormalities reached a peak within about 7 days and returned
to normal within a few weeks. The degree of laboratory data was parallel to the severity of the
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disease.
symptoms.
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FLISES 3

Case 1, the severest, had a gradual downhill course and died 54 days after the onset of

Immunofluorescent antibodies (IF) to KHF virus were tested by Dr. H. W. Lee in a pair

serum of all of the patients.

All of sera obtained from these patients were positive.

Therefore,

diagnosis was done on the basis of the clinical features and course and was confirmed by demonstra-

tion of IF antibodies to KHF virus.

1 #& El

MiTHHmE S, B4, DIC, 2HEEN
&, SR S2EERE TS Y A 4 A S AR
BT, BRETI 1960 FEHNC L vHE xR, BAK
SHEETHZEDEE I RID, TOBITBI - ik
TOKES e EB LRI 2B T, Lo ADTR
WAL KA WD, Ko KEPFIER R T o FAE 1 Hk
¥, BUOREE~OBLYEE - CT&E e, AR
hE XN KBROESIZ— BT ROBOWITTH S
DIFZ LT, BEIKRFHEEDOEYEREEE IR
LRI TH B TH B E»bER IR T X

RETH 1981 4F 1 A, BWERBCYHBILHEE
D1 ADEED IebREWBRES 3 WRHc AL,
HREOERAE LW SN, XLEBYERERE
B OB R ELE O 3 L OWFTH H B A AR
TRBRL7-0T, &L TKREDERIER R OBA
REPLCBEY T, HTOXMIEEL SNz T
W]ET 5.

2 EFIOBR

fEFIL)  M.H. 39 5B #LIRERKFEFREMY
REREH T
FEE Bzl
BEAEE  BEFN A5 SR RE, T ofiricicL
B
BEILFEMNI ) EYERBCHEL, <A77
FEORBERENL T BIS6E1H3H, A
F KT D ORFEPFCBREYF L, B 29BR
BB, 148 GE2/FRAD XA THEE LICHE
K¥EELT, 1ASH (FE3mA) "HAKD, O
HE L ohy, B - S 98 2 B R R
L, ZnsERkolER - AEExEHIh, EEK
TVvX¥F—708T1ASH GE3RA) AL
ARG EAE
&7 40.3°C, Br¥a 96/4r, %, MM 116/60 mmHg,
WRRH 36/5r, AR, BI#EY. IBERE OB
Birwm, EAFFRTCERS D, EoERE

ReEBEMEL WA, LIE, FCEETZ ERE L,
B, ML fhic. EFCBEEXRD . JEiH
DHh, EEOHRBOLDETYRE L T, Hil
HEIRD Dok - e,

AbERitE (F 1D

MEARE CIEAMBRBUIEML T i WD EH
BEDHH, UV AERRIHEED LRI Y v Bk
HUER. RIIITEL TR B3, M H$ 8.5x10%/
mm?® & A L, FDP 320 gg/ml E88hnL Cu/e. 1M
W o AL E < 12 BUN 19 mg/d/ Cr 1.1 mg/dl
PRz B e, GOT 44510/, GPT 31910/, LDH
148210/ 1 L p&ERE D bk, MEFMHKEET
i CRP6(+) B, EREEXLE8x(+), Paul
-Bunnel ZJi 14 x(+)THh - f=. BREE /BT
-\ K¥E0.2¢g/dl, B 192mg/dl Th Y, HE
(21.026 L HEBRLER CH > c. RILE TS
B SR GED b .

ABesees (Fig. 1, Table2)

1A6H GE4RA) SEUIEGE, T -E - &tk
DI, MERAEE. 1A 7 HCGESRA) THRIIEE
L, & — 2@ EREHI M, AmMcEEYRD 5.
Hypovolemic shock & 7z, 1 70/40 mmHg »
&7F, Mt © Hemoconcentration 2385 Hivte.
BUN, Cr, ix¢: b1z E5, GOT, GPT, LDH 4 EHL
Twb., RERADLC, REAEK 200 mg/dl L5k
HThHd. 1H8HCGEGHRA) BRI OFIMEIC TS
LHMEOER VTR A EEL T 5. MEKRE T
GOT, GPT, LDH 3 & 51z FH(GOT>GPT), CPK
bR, 7479 = iERL, FDPIRERLT
W5, RAPEEEE M 1700 mg/d] L X B, T
BCHRMERDEHRD BRI, & 2 THERZEET 5
L - o & & 12 DIC (Disseminated Intravascular
Coagulation), Hepatitis, Myositis, Renal failure,
JEERAER, Hypovolemic shock, EEvo 4 FItE TRE &
SEIEREPBEL T BT Eavbns. 1 8 HGEG
WHY LW Z R LT R vEyrew i ¥V, DICI
LT~V v, Yavw 7R LTAV =y, RO
FriEcsERl, 707 s vBFOFEGE A L. 1HIA
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Table 1 Laboratory data on admission (Case 1)

Hematological examination

Chemical analysis of blood

S.R.
Fib
FDP
T.P.
Alb
BUN
Cr
TTT
ZTT
T. Bil
GOT
GPT
LDH
AL-P
ChE
T. Chol
T.G.
Na

K

Cl

Serological analysis

523 X 10*/mm? CRP

15.6 g/d! RA

46.0% ASO

6800/mm® Cold HA

18 Paul-Bunnel

70

11 Urinalysis

1 cloudy, yellow

8.5%10*/mm? Sugar
Protain
Urobil

(5, 12) Bil

200 mg/d! Ketone

20 g/dl pH

6.2 g/dl SG.

3.4.g/dl Sediments

19 mg/d/ RBC

1.1 mg/d! WBC

07U

48U

0.6 mg/d!

445 10U/

319 1U/!{

1482 1U/[

140 1U/!

1.07

189 mg/d!

50 mg/d/

138 mEq//

3.4 mEq//

101 mEq//

JAN 5 6 9 10 13 16 20

Myalgia

Abd. pain

Nausea,
Vomit

Diarrhea

Melena

Urine Output

Proteinuria

Blood Pressure
(mmHg)

20000,

A e

.

6 (+)
(=)
(—2

8x (+)
14x (+)

0.2 g/d!
192 mg/d/
0.35 mg/d/
0.69 mg/d!/
6 mg/d/
4.7

1.026

2— 4
10—-20

24 30

Y/ N/ P//N

W/W/////%M

ez ey
7 m_—
22222?:/// /// L I T T T 77 777 77 7777 777772

116/60 124/50 70/40

90/70 136/90 120/50 104/56 160/60 120/52 160/70 160/80

Fig. 1 Clinical course after admission
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Table 2 Laboratory data after admission (Case I).
JAN 5 6 7 8 9 10 13 16 20 24 30
RBC 498 523 652 639 533 332 343 344 388 277 322 x10¢
WBC 51 68 72 145 282 320 181 171 107 120 101 X102
Pt 8.5 5.6 6.3 6.1 6.4 15.0 8.4 13.5  12.7  23.6 X10°
S. R 5,12) (1, 3) (35,75) (50, 107
T B 6.2 5.8 6.4 4.7 6.3 6.6 6.8 6.4 7.3 g/l
BUN 19 38 65 67 63 81 105 87 137 86 mg/d/
Cr L1 3.1 6.7 8.7 9.2 9.1 11.0 8.6 8.1 5.9 mg/d!
GOT 445 1420 4860 7680 2040 112 35 52 70 67 1U/I
GPT 319 685 1380 1820 1000 169 80 47 59 70 1U/L
LDH 1480 4330 8680 11540 4100 876 650 593 757 860 IU/!
CPK 217 270 180 41 9 21 mUy//
Fib. 200 92 138 235 385 455 650 mg/dl
FDP 20 640 160 160 20 80 20 10 20 ug/ml
| Peritoneal Dialysis ) )
Gdm.d (Blood ETxchange) Hemodialysis
(EB7THA) ZRaFEGL, BUN, Criz@®Re LA L A T2 BT MK, 3oy P
DSBS EEBE T A BA U, HmEE i EE L
AR TITHmS HE. GOT, GPT, LDH, CPK i1 x )
BICEE L ot ODERELEMAERAES SR L e Vi e o
fe. 1A 10 A 8% D Mg X-P b4k &h b, "
Dotk LTk, DER EEEER T
HHN5 OB B Y- 1A 10 B (5 85 o .
B), DICoFRR*BEL, FEOMEEFEHTo . S s U 7 A .:
HICAZHE M A KT L, oK GOT, GPT, LDH
T2 < gEEL . Immune Complex (32384 M ks ; t
EACERTH -1 EsBoMRMIVELS A L7 S Srans. S e
T, fhow v MBS L TEmMARB L. 1A R

118 (WA AR FE. 1128 (3810
A LEN EERE QARER, PQIILR) >R
Lfroafteg L (Fig.2). 1 A 13 BCGE1LR
H) FiKEDEGHPR-Iclcd VALY —2 -2 L%
B A BigA U 7 (Fig. 3). o EMiKEIEF
¥k, &HRELEE, mMEEEEREL I/ kES
NTEED, KARELTZREFEFL BUN, Crai kA
T579 1 198 GE17HERB) MEEN ZBIA L 1.
MR FEHTERIAFTD R 2 200~400 ml/ H TH - Fc DIz
5 UCBARAH 1L 700~1300 ml/H L ina Rt 1 A
26 H (BB 24 LERE T Foits, STERTEE
L1 "R on T, BW&ABDLNI. 1 H 27 H (5255
B) wikvavy —x2 —»l, ©F5REIRITFCE
WL Ty, 1A 31 HCE 29 B LEMENCHE D,

Mo L e T
Y Ap— b VB b L

Fig. 2 Electrocardiogram revealed sinus arrhythmia
and prolongation of PQ interval.
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Fig. 3 Chest roentgenogram showed confluent,
rather poorly defined, patchy shadows scat-
tered in the middle two-third of the lung.

BRAEM R 775 - 1o NIRRT RS, B S
4 BREEERMAEL, CT 2+ v « MESEOKREIC
X o TN & & e JAYL7c Brain damage # #3782 L 7.
Fo%L2ATHGEIHEHE), 298 (E38KH)
DEMBIE 0L, TOMEBAEMAITIc- foh Rk 4
WA EREEAEALL, 23258 (54 HE) L
ol

KHF #i{£ffi (Table 3)

LW HEE T D 1o R L A i S S B
KFew A4 W AHEFATR, FTHEEBHEO L LTk,
MR AREER Tt 2 b, KEZoME I
1024~2048 f55¢E T, AEE X KHE & 1 L 20 Y
FETH D ERMBIT. TR HEH Mo gigIcs
BHURICZE R 12700 - 1o,

EF2) MK 31w 5 ALRERRFEFEE
BE A
KEE SRR Rl

HRAE

Table 3 Anti-KHF titers (Case 1)

JAN 8 1024 X
10 (before B.E.) 2048 X
10 (after B.E.) 2048 X
12 1024 X
16 1024 X

B. E. =Blood Exchange

WATHE M GRERHmED o 3 FEs) K11

ABFI 53 4E0s B ALIREE AFEMF B E CHRE AW -
Tufe. FRFIS64E2 B 3 BAELESE, LEMEE
BOSHEL L, PIEYBESRAL R Rey, 2 8
4 HFHBRL DS E L, BB HBELAHEL .
FHOBRIRE L v, BE A7 hiad HE L Tk
%, 6 HEEZ2Z LRRSE0BREYZ I, THIC
o ThEFERDBENL LI ds - oD T, Ykt
KEMGIHA~ALE. KHF 28608 08 3 ARhcizk
Elrode, &RBEML T, WEER, MRISHERIL:
s o ke
ABERSBUE

A, RFERE, BEHUEE EELERE G&
39.3C, Wk 92/4, %, TR R, I FE114/72
mmHg, B, &, BHCEE e IHEE IR R
BIZEBHCRAL T, U Y AFEXKIE . B
FEZ I B, B2 ChAENRCREDO K
waidte sy, P, PRRL b3, BXSSIEE
Td -7,

e FT i (Table 4)

REAGMH 1.8g/8, Rz v 75 =v2g/H, kE
1,030, $5(—), RUE T EEKEMBH). —#Kk
MTEEMERICRZE 120, BEBEFBRD
HR ) v osERR RS X, mAMEEASSHH, GOT,
GPT, AI-P, LDH iz FH L, €77 3 VI b @k
TS BT,

ABESE 2B, SHERS D, BI3IFAIEL
Dl HIMEER L 2 5 7228, I/ 5.4 X 10* & FEBhic
W4, Fibrinogen ${EF L7z DIC 25 > Tt )
VIR RBIIG L, PUEMES AR RREZE L
fo. BB6MRA L VEESESREBL, £ 7HBCHE
MLt FoOBAMERIEEL, REAS 1g/HL
T, B Br~t7rnrv7 ) v{ET, FTEEE,
— B ORERS IEFHL L 3 A 17 BB L.

FEH3)  HN. 523 B ALRERAYHRBY
LR

FIEIE, BEALRE, #Hic7L

B

FRFIS6 42 A 7 Ha B 14 B ¥ TEHHERE 0 ME
FECREL, T0B=—51, AREY D BRA
Lic. 2026 BRE, THEL, RARELZZL,
B&t% 5 e oBERGERERL e 3 25 Bicic-»
THEESE, ZH (39°~40C), £AEEREYRED, 3
H 27 HE 3 AR~ ARBEL 7=
ABERBAE
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Table 4 Laboratory data after admission (Case 2).
Feb. Mar.
8 9 10 11 12 16 20 26 5 16
Therapy Heparin 10,000unit
RBC x10* 536 549 503 467 449 407 403 450 465 483
WBC 6500 5100 8200 9500 11500 5700 5600 7000 8100 6500
Stab 16 21 13 3 7 9 4
Seg 59 56 40 50 51 61 49 38 57
Lym 17 35 16 22 34 23 31 50 36
Mono 3 8 12 3 5 2 7 2
Atyp Lym 5 0 6 10 0 0 0 1
Pt x10* 5.4 5.9 15.0 14.0 22 .4 21.3 23.2 22.1 19.2
TP g/di 6.8 5.9 5.5 4.9 6.0 7.0 7.2 7T 7.9 7.6
BUN mg/d!/ 16 8 9 11 5 8 9 11 10 10
Cr mg/d/ 1.3 1.2 1.3 1.5 1.5 1.1 1.1 1.2 1.5 |
GOT 14/! 155 141 171 130 78 63 34 34 27 21
GPT 1U/1 30 90 94 88 69 72 52 45 38 19
Alp 1U/1 102 108 114 126 122 131 126 114
LDH 1U/1 1226 1186 993 873 808 613 401 460 404 333
Fib mg/dl 235 205 265 235 158 175 225
FDP pg/ml 2 10 10 10 10 10 10 10 10 10
BSG 7/15 8/24 16/43
Urine B,-MG ug/! 4000 85
Urine m//day 1800 2400 2000 6000 3000 2900 1700 1300 1650
Ur. Protein  g/day 1.8 2.4 2.0 1.8 0.18 0.1 0.06

ERPERE, XER, BHBE, KR39.7C, Ik
1 84/4, %, IMFE 130/80 mmHg, WHIEIIFARL T
B, B, BE, & REhcEFEainwv. LEE R
BERR3. 753D, AL L 1.5 #ig
ki B R, R, BSEHTIES,
WREIER ST b FRD Tx .

#BERT R (Table 5)

REBAT7EH, B(—), vrEy s—» v N(H),
RICE 1.034, RUECEHKEMBI RSN, KM
M AMmER 7300, DETIEIEOESTBEH D, RH
Vv ERY B B, /iR 19.5X10% BSG (19/
40), CRP (3+), R B~ A 27 mr s m7 ) v 1241.7

rgl/l, GOT 541U//, GPT 41 1U//, LDH 7321 U/{,
LDH isoenzyme T3 2388 hn L C u~7c.  Fibrino-
gendl17mg/dl, FDP10ug/dl, ECG, Mg X {55 B 1z
BET Rk - 12,
TR ORE 8

BT AR AR B TRE L ey, e A IHE
ELER, LrLrofiaFibico. H2HEALY
SHm, EFHMmMBE, M/, Fibrinogen ¥ 54>
Licicdd DIC o Wit~y vIRER A L. X, &
3WAE CREDOWED, EWLEARYRDICL, LD
BREGEEL, KEALEA L. $£7HEDER
RATR, FFHRE, HimEm xdcE, BRERLEEL
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WATHEH M GRENHMPD o 3 5EF
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Table 5 Laboratory data after admission (Case 3)

Llal g, AR M REREE 3 ARHC ABEL, % ofE
KB A B L BEY T e - 72 3o KHF &5 L
foo SEB 1 X EREGI TR D 2 IR 7o iR KRl % 7o
EoTkh, ZofEfEdiic KHFEORRIRAER, A
Fr e tRE 35179
ERIRAEAR

ARE(ZH ST R AR &3, B -
7R OEE (39°~40C) &b > THIEL, SENIE
HA~6 HTHOFMCTHT 2o ET50, Th

Mar. Apr.
28 29 30 31 1 2 6 11 17
Therapy Heparin10,000
RBC x10* 506 461 451 423 407 416 397 399 411
WBC 7300 8100 10000 11700 17000 12500 8800 5800 7000
Stab 11 7 8 3 5 3 0 4
Seg 59 58 42 47 52 62 52 52
Lym 24 20 32 33 40 26 44 39
Mono 4 1 2 3 4 2 4
Atyp Lym 1 13 14 10 3 0 0
Pt x10* 19.5 8.2 8.5 11.3 24.5 36.9 37:1 32.1
TP g/dl 7.6 5.3 5.6 6.0 Fall 7.9
_ BUN mg/d{ 19 26 22 19 16 12 18
Cr mg/d/ 1.5 2.0 1.6 1.4 1.5 1.3 1.3
GOT 1yl 54 348 125 67 68 82 21
GPT 10/1 41 248 107 64 67 82 34
Al-p /1 53 55 50 50 33
LDH 1u/1 732 1156 1394 1046 1085 1097 400
Fib mg/d!/ 415 375 263 400 480 392 350
FDP png/ml 10 10 20 10 10 10 10
BSG 19/40 15/40 32/58 12/35
Urine 8-MG ug/! 1241 11800 480 -
Urine m!/day 700 800 2430 2600 5700 1850 1400 1900 950
Ur Protein g/day 7.0 2.3 2.8 1.6 1.9 0.43 0.25 0.06 0.1
4725 BBBEL 7, CHERI3 0 I 5 1 2 B0 R TRT b 0 b 55 X 5
3 % - Ths. BHRMARBIEGCEIBERE, HRE, 'k

TENR b, R, B, B, TR s oE s
FERSBEDONE., —ICEEEMTEZD L 5 ed
HIEROBELHE S, ARAPHIECI5ThoBD, fE
B EDCHRANCEBRLGE S, fEM2, 3 kB
B & S I B A fe. F A, TREERE, B
EOffE, MEmic oS offE, SHICHERY v
fEA, UV voEERALO R, MR O E b
Zbh, FRBEEEOTM, DERMER OB
ELTD LRI

X, HEWEAD L3 T UK T, S, T
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7o FHIMBER 2 2 b D O L EBTH D, R TR
HOEEIRZE S RS THEM T, HIEEM Tk
DIC % /R4 A M« OREFEO M, MmAE TR, #BLyv
vay ZiEREELL, HELVWZEROHLEREGOE
ANEWBEA TSN, FEF 1 IIEERBELRLRE LD,
BUN, Cr3ZEiiciEim, 43Ems HIELoEK
BSOS ATENYLEL L. —H, EM2, 30
X5 7p B BFE G C xS A g & A E A BT
Wy, BHoTHEEL, HSFIMET RO I FE T 729
bhd, REOBASEH I, ZRMcs| x>
ST A e 0 Ic S R I BT L 7z,

X, EQ 1 M XREE LS AL, O
BN EOEMARENR, FAENK, A-V block, ST (&
T, Tofdn, IHE 29 58 B3R o 0 E Bk
D, [ERHEDHERINTTLD o EDAFER T il
P2 D THiV & L AR S .

F DAFFIEA S A SR BB DIPIC R LT 5.
BT R

REEE RO OREA BT, SFIE TR
R CBARL#ED R LBV 6 B A B R EAE
bEmEAYTR L. ORI HET 2 REH A
BWTNANT I VTHHI ENBRIKBTHERIR T
B, ZROBERP~BITT H IO TRER b ED
T5. X, REABMEOENIILEICHT Rz iy a3,
DT BRI b & B E MBS L B B,
AIEDOZWICHBRD THRAT, EEK«DFEM TS 341
FTRTIIIER I vt
R IMHE (%

ER AT AMER & fMUC A Dt BRI
HMERBIILHIEE CTh - 1275, SR TFTEOE
—H L CAMmBES A XL, BChER 1 TR EE
32,000 IEL, 11 AMSEF L. AMmMERSET
EER Y v SBRoBEAR bR, SESE LI 10% L
Ex G mAMRED b R R 5 27
kb, DIC o 1fERE &l S~ ) vk A 1T
TeoTnbD, ~ ) vHFEHEF L7, MM
FTHOMITEEIML TV 5.

VSRR

FFspED BE 134 Micabint. GOT, GPT, LDH,
CPKp LH%#3», LROBREIEEECFETLTE
h, % HE B 1T 1 GOT 7680, GPT 1820, LDH
11540 L E L&A R L. chbEZED RIS
Mo v HiIC 3R ESEIEL, B L L Er+
HRWICTRET S, X, —o2ty 1 v 2L L
HEgL, GOT »#EBic B L, BrciER 1 T GOT

9l -

FLEER 58

7680, GPT 1820 X fu 7sfififinsm bhte. SHic bR
GOT, LDH o FRiwcing © CPK & &<, A
B iz LM OB IC R B8 a0k S h
TWwb EBz2bh, FBHRIE 1 OERICKE Db
Twhb D E Bk,

BUN, = ol :

B RERE E D W T - 7iER 1 T, BUN,Crix
FELL EA L. M, R B-microglobulin
IR Be-microglobulin M /e ER 3R bh, KEE
DRMEREEL S pspibhte. KHE OB R 1165
MmyEERd, DIC, SLcRLE TRED IRME LK
MBS % B2 b S REMPALYRD S 2 &
T U R Br-microglobulin EF 7 £, AFFEY A
L ADRME EE MR~ oBEERE R E0BEE LT
HEBPbS.

ZFoft, MEEACET, MFE Y vy vy ORE -
AxRoren, MEEOSE, BHE MK S0E
Eirisi ot
MR E A

I/ 4, ik 1E v bn 2 ¢, Fibrinogen o K
TF, FDP o 7 %%, DIC 13 Th -7, SEF 2
TUERIRAICIE & 2 I M D B i Teds - 725,
/s>, Fibrinogenydid, Mk iE® 7 & 23 HEH L
72728 DIC #58f\ s~ ) v 25 LR, EERRT R
T AR HEE S e, BRIRAC H M a2 B C 7x
WIFEAT 4, IR IR R E B TR B R T
KL TE 272 R~ ) vig5E4 B4 L, DIC#%
BB EEL Tk < = &0, FoBofaR 0T
BT S TIT TR B 5.

7ok, FEH) 1 XS CR mATIZE D TR  H it 55
D, ik KHF @ 7t A & LT LLais
LEbhTfe. LALIER 2, 3 TTFEMAFIEERLE
A PITE UTehs T B ATEE AR I 3R bvieds -
fo. iR, T IEREIEE O H it 50 2 B AL EAE G
DHZBELNEHRLESE L bR, TEATZERLE
v OBPIEGEREE RO THEREE O R\ IR s 5 7B
LBy, SHOBNINELNS.

AIEDZWNIARBREDOATRER N E L BB H
W ERRD X 5 e ERHRGE) D Js FREETI . L
URERI 1 o X 5 7effFiESE, DIC 23R B XL >EAESI
TITBUERT & & ORI L 7o b, WCBER T
Av =y, ZHIRE GREEBED SV A
MEBXALE ERBISRTLE SRS S, &
FEDREH b » THECKEEBEEL, #W» TS
B A fT 7 2 M B S THH 5,
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Pk, AERERYS > CTAE Y, BiEE, FEE
O ROBERGORES, HeHER, DIC 7o b % Es
At EETLERBTHY, B DICy 2 v 2 1
UBARERFRICEALEEY RETLELDRS.
B > CTAREDBRIIC S W T I E L DE Y T HH, i
D5 DIC v a v 7 RO AL T 5T 0%
HREL, MAWOTBILE QCEECERTS L
bz, MEKL D Ed 2B bUIEE IS
PEE L Ul b,

AIE TIEAD D ANOBEEBEL I EEH T
BHS, FIFENLY A L A MAEA 3 2 LT 5] petk
DHY, KEOBECET LHEITHRV 2T
7eus, BEoMW, PEloNTE, KIROWEE, =,
MEOWHE, MECIEEREELYE S LEI DL, K
FEOIRIR 7 A A 23 BiciE <, WHER7 v a2 — L TFH
BUEAREENDD, Hx iz HB v 1 v AL TF
TV 0.5% e EF v T va =, 8, #REOEIEL
2% 7 N —ATATF e N, KEOMBILREIERS
1000 PPM ¢ 17 7c - 7.

1 #

S

1981 1 A» 6 3 HoRlic, A FE LcElm
75IR % AR LINESRIC S M O RER L 7o i T H 2L
(ERHME) o 3EANCOLT, ERRAER BT
RahicasLre.

SFEF &S, BT DL EEEBRCE - T
for EINEEE ARG,

SHEBIh D 2 FEFIVY, HERVIRAE 1 B 5 ER IR e
Al E D BEELYERT C L BRLA.

REAED 1EFIE, BIRERHEIIC X 2 BT S #)
LY, BHEAIET L, HEmafTichhre.

% 23

1 AR BEREARER - WERmECE T, ¥
B [4EEE 346, 361-371 (1942).
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