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Epidemiological and Serological Investigation on Epidemic Encephalitis in Korea

Chu Won Lee, M.D., Kyung Ho Kim,* M.D., In Dal Kim, M.D.

Department of Preventive Medicine, College of Medicine, Seoul National University

The author has investigated epidemiological features of human cases of epidemic encephalitis(E.E.)
in the Republic of Korea and the status of antibody requisition in pre-and pbst—epidemic time. And
virological and serological studies with regarding the relationship of E.E. infection between human
and piglet, and field survey against its vector by means of virus isolation from mosquitoes were
carried out. Finally, vaccine field trial against human population has also been evaluated in order to
confirm its effectiveness.

The results of the studies are summarized as follows;

1. The annual incidence of reported cases during the past 25 years (1949-1973) in the Republic of
Korea has shown two patterns, one was typical cyclic incidence and the other one was irregular.
Annual average morbidity and mortality rate per 100,000 population were 5.7 and 2.1 and
fatality rate was 34.6% in typical cyclic years. ]

2. With regard to the geographical distribution of E.E., the province of Jeolla-Bug-Do illustrated
the highest incidence regardless of the epidemic size.

3. The main epidemic period was between mid-August and mid-September (above 90% of the total
number of cases). The first case was reported in middle of July and the epidemic ceased in late
of October.

4. An analysis of the age distribution of cases of E.E., has shown that above 90% of the total

A cases occurred in the age groups under 14 years and it was noted that about its 54% were
occurred in the age groups between 5-9 years group. '

5. Through the Haemagglutination Inhibition (H-I) test for the laboratory diagnosis of E.E., it was
found that higher H-I antibody titer was usually detected in the convalescent phase, 15 days
after onset.

6. The H-I antibody survey against 563 healthy population by age groups during the pre-epidemic
season showed that 422(75%) were less than H-I titer, 1:20 and 122(21.7%) were positive H-I

titer, 1:20.
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Among the 94 American in Seoul who had not been in E.E. endemic area previously only one

person had appeared sero-conversion as a H-I titer of 1:80 after post-epidemic season.

7. The E.E. virus could be isolated from the mosquitoe pools-C. tritaeniorhyncus which were

caught between late July and middle August.

8. E.E. Virus was also isolated from piglet blood on early August and H-I antibody conversion was

occurred mostly on middle of August,

9. H-I antibody sero-conversion rate reached to high level when vaccine purified by mouse brain

tissue inoculated, showing 98.9%.

‘ Higher antibody titer was acquired when booster inoculation was performed, Four fold rise of
H-I and N-T antibodies was confirmed with 93.2% and 82.1% respectively,

FATHERE % (B HARK) ] BEBRA ALz H
BEAL HAENA 19244E4) Takaki® Kaneko? &50]
FRRmET o 2 A BfEE g on] 2t 19354 HAe A
Kasahara® %o kst 2R BAMK&nlol &7}
Hgoz FEgEsAdt SEveldAe B ®T
Mgl FHEsldohe A& #EE A EfiEgel et
3 bt BirE FEHBeor HHES EA-L 19304 EHA
HES BREE SO g5 ol ek

el el A AT eulel Bl 29 FAEE A SoR
FEFRT A -2 19465 LEEs )] BEdibe ZEEREA
BEZYH Sabin® Zd) 48] S A8 o

2t 19495 FMATHER S BENU ARTS BER
Ruk ozl LERY HBES VHAgow EMAAE
olwf F-8 WATE #EtAICZ KIS MAfER e oW
o] BEBERE 5616607 FEHEHE 2797403
WEHAA. ol MITHMLL FEAEd BT4LY
Afwe] s E TS dedlz gLoez $eteld
A MR EES HRY s REE s Yok

o] fE#-& S-Elviel ®uloelel HMERA BAI =
B ol HiEAFEERRY deidedas 2L %
e 2gdh

WATHERE AL FER] Frhel gheleba)l  fKiEo)
Holvlk sldx HEES AFREY] HBES 3E 7
o} o]ol #g BIMEYE BRMLE =9 BRI D
ol & BHEF REel ok

FHE Tl QoA maEMEs BARES
RS £Ests BARE BF 9 TEERREI
et mFBRAARERE 292 #AE0 F By
Bk Bdulelel 2] AEE-S FEsly RINFERR
HKEONA BEEY FHAEES Sl 2 RET 297
o olel} #igstE wlelch

I. #R&EAR X HE

1. fasemiac] BH

ERvERRe BAREE HREEgY BHEA =&
AW -d BREFUE ol E BRSIE & MAEEY
B BmE&sla o)y BHA REEe FRERLE R
#HEsA Hol Atk olgEte Rite BRBES H
®Al BRI, B, F@nSes Mastz sk
o #Estedoleh. 2} oldle B =y ER 2
Y Rp% TERT BE7T =97 4Rl Heel=h

BiSL R EIARGE-S HEE o] B4 HBMEYe
2 S F HET inET ¥ oz BUBAEARE ¥
e ®Ist HEsheRo 2 FRFAKA Kd |
ol BB-S BRsIL TWHYKES R BRED
Be Wer] o 2o —BTREEL} BBk Bk

Mo BAEBHS BRE TES RREY HBRIEEH
BEEE] BEE BHAL Wk FETBHRSA o
A Ektol v}

2. BERHN R H &

a. TIRRIA

TARMFERRA QoA F74x FHks A
2 EHBE HERMS St EEMNCE mMES
SEEst BiEs 4°Coll HEMHERIEA BREZ BRI}
o —20°Cel BEERIAL = Jve EHRERET F
g MERnE> 2 EAs

mHEBRZEN e MRRENHEE HBREARE
a3 FRIRE Jitke]l o AR = mEREEN
HSHES 9 1 hFIRERe]) EATSEA . THmiES) &
Hel golAE WHMFER FEss EHERNOMBRE
BHEE BRE] B9 &% 54 e EEE @
+ RER A

TG 0.2cc3 L) ¥ # 10ccd

— 404 —



Aceton (4#8)& mnslA = EE3In 1, 500rpm 557
Bl EHS wgoh

72 BERS JEEESL WEYS BERBEAL) ST
2cc®] pH 9.0 Borate Saline(B.S.)-& a4l
& BEILA ek

o] e} o] AcetonBET 10fHBMES Aol A4
I 4EABARZ KT A mEk(Packed Cell)
0.05cc® el A & EASHL 155H 4&3FRe K
Eaeh 3,0000pm 7HMEL LIS SRS REl
st e

bh. ## K

FATHE f g5 ulo] 8] & (EEV) Nakayama-NIH#: = R
A7 A2 KME EWRes BRIXStE Clarke
and Casals® ¢] Aceton Ethergko = #Hl#3sled] —70°C
o {REFH A

e MBEER

MREERS JUEEE WRBESHEER  Acd-
Citrate-Dextrose (ACD) -2 Alserver’sig o2 A
ML Jifistsz Dextrose-Gelatin~-Veronal(DGV) 2. 4
| ZE#ET ©+% 8% stock solution wHEo] 4°Cell 5
F3t g e e ohe)l B&Lijk#l Spectrophotometer 2
¥ 490mp o] A Optical density} 0.7500] =A (%
0.33%] ZE3) VAD (Virus-Adjusting-Diluent) =
MERBEE St Ak

d. HREAE

0.4% EA (Egg-AlbuminZ pH 9.0 Borate salineo)
0.4%% WRARAZ) 2 1065 BERHET R 0.4cc s}
pH 6.0, 6.2 6.4, 6.6, 6.8 X 7.0 %2 VADe| %
A7 0.33% A% M 0.4ccE msiA 37°Cel 18R
B MRS Aesided RBERy Iulsegg
We Emstg

B grpe R2EBHE RE WHOWMEBREL 4o
ot Hekd EEE 3mm LR EelnelEA)E
JEl = JH 2 BEBEE B BRES #FES 1%
frz wdd FRd b3 ¥ BfEE 249 VADY
pHE Efsl Fol AME= ZL pHY VADH #iAl
7 mEkE EAEA

e. MEREBRIPHHAR (KRR

ot E 9 AN GRFR BES B 10EHBUHRMOLES
0.4% EA=Z 0.2cch 2f%HBr HEsla 8HLMZ/0. 2cc
(16862/0. 4cc) 7} H =8 0.4% EAZ HET HK
0.2ccE £ el A 1RHE =g 22°Col KET #
HRENENA #95 =EF pHY VADY #iAial
0.33% (0.D 0.750)8] MmEE #%& O 4ccd] pmsla

37°Coll 1E:MIESE BEE Swsid

Clark and Casal's®] kel WigmEs HES M
e £°CH BRIES FHoigort FHY MR
e 1S Fols WxRs g i IBEE
AkEEg Akt

olw] olm] HEES dnYt BHEmuET BikmEE
&4 HBZ TQos Mkmigel HEMIT IHE (265)
Pk e nde: REE oA 3t

f. dlo| 2 A FHER F :

R7) 238 WAL el 8 & (BEV) 2HEE 7] 4
A moe BEEHZYY BBREAN £FEY)
= EEslz 2rlY MRS S| —70°Chel RE
SuBel RSk & Poold 2Ifte 1004
200uke] §7#9) #E #EA St pH 7.4 Bovine Albumin
PBS (Phosphate Buffered Saline)z 27| vl
0.4dccrt HA kel Az DEQoH ofw) HEe)
By B3 45t Bl Penicilline 500HIfr
s} Streptomycin 500mg/ccd %% HHART

LA 4°Col A 3040 #HE% 10,000 rpm/60%
B/0°C mgEm Lty EEESE WA REAl
0.02cc MBePIol 0.05ccmEshsit. & Poolbfkiel #f
3 T 1271 ) WARHSAE BES L MERAE
o} Z gEuRe] glgul: WSt Ze HfFo R HHE

2 1A 2= EEvh-F2o obFERe  FRES
gL e Bikon Mkvh Sl MEE
golgloh e WRRB AL MATHME o e 20|
W3l RESRRBR IR AES st

HA Mo 24E wleld2aHE REIH: A
FEkezyy ®mstd mEEEE F9e mEs 5
RIS -2 0] RS, BEEES B Y A
FRB-E =7) poole] A2 WL F-—3+-.

0.k &

A FfTHERS K0! BB B8

1. EER) BEREY BIEE ,

BE 259 (1949~19734) e 8] el HMAEREA
o] BARMBE B 189 Fo] BEMN BLEL wesld
XEE BEEERSTS ol gk BN 19494 KEAT
#% 195871 =] 4% 3Eulel 1.0004% Bl L4 Aol &
3 195844 £ A T WiiTezd 6,874 B
(A B 108 29.44) 9 2,17749) ZET-BUA R 10854
9.3%) 7t |EFHQ . 28I 19594¢% ] 19624577 &=
BHEEOT olivt WAEAY = St B 1,.0004% &

— 405 —



Table 1. Reported Cases and Deaths, Attack and Mortality Rate and Case Fatality Ratio of Epidemic

Encephalitis in Korea. 1949—1973

Attack and (Mortality) rate per

Year Cases Deaths 100,000 Population Case-Fatality ratio
1949 5,616 2,797 27.0 (13.9) 48.5
1950 98 41 0.5 (0.2) . 41.8*
1951 27 13 0.1 (0.1) 48.1**
1952 1.221 526 6.0 (2.6) 43.0
1953 280 112 1.3 (0.6) 40.0
1954 316 148 1.4 (0.7) 46.8
1955 2,056 837 9.6 (3.9) 40.7
1956 269 124 1.2 (0.6) 46.0
1957 132 56 0.6 (0.3) 42.4
1958 6,897 2,177 29.4 (9.3) 31.5
1959 2,093 742 87 (3.1 ‘ 35.4
1960 1.248 457 5.0 (1.8) 36.6
1961 1,058 375 4.1 (L.5) 35.4
1962 1,038 341 4.0 (1.3) 32.8
1963 19 8 0.1 (0.0) 42. 1%%%
1964 2,952 966 10.6 (3.4) 32.7
1965 752 284 2.6 (1.0) 37.7
1966 3,597 957 12.2 (3.3) 26.6
1967 2,691 810 9.1 (2.7) 30.0
1968 1,226 -396 4.0 (1.3) 32.3
1969 67 13 0.3 (0.0) 17.1
1970 254 54 0.8 (0.2) 21.2
1971 372 43 1.2 (0.1) - 11.5
1972 337 83 1.0 (0.3) 24.6
1973 769 157 2.3 (0.5) 20.4
Average 1,415 500 5.7 (2.1) . 34.6

*  No. correct data was available due to Korean war.

*+ Taboratory confirmed cases only.

**% No, correct data was available due to the cholera epidemic.
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Fig. 1.

Annual Incidence of Epidemic Encephalitis in Korea.. 1949—1973

Table 8. Seasonal Distribution of Epidemic Encephalitis Cases in Korea in 1956—1960 and 1968.

Time of Year 1956 1957 1958 1959 1960 1968 o Noo Percentage of Total
1-10
ML 11-20 7 9 0.08
21-31 44 47 0.40
1-10 21 5 22 90 0.76
Aug. 11-20 13 .4 1390 192 99 59 1757 14.83
21-31 63 27 3131 553 49 - 282 4,456 37,60
9. 97%
1-10 7 61 1588 87l 466 542 3,575 30.18|
Sept.  11~20 90 3% 5% 3% 163 198 1362 11.50
2130 18 4 28 11 51 83 475 4.01
1—10 5 1 27 1 12 n 67 0.65
Oct.  11-20 2 1 3 6 0.05
21-31 1 2 1 4 0.03
Total 269 132 6,807 2,093 1248 1,208 11847 100.00%
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Table 4. Number of Reported Cases of Epidemic Encephalitis in Korea by Age, 1959—1968.

(Qggm 1959 1960 1961 1962 1963 1964 1965 1966 1967 1968  Total
0 1 3 2 3 18 2 29
1 50 24 33 16 1 50 11 55 32 14 286
2 102 86 59 34 1107 27 132 98 28 674
3 150 114 110 84 2 216 38 26 172 8 1,218
4 220 127 89 108 2 36l 88 481 261 111 1,848
0—4 522 351 201 243 6 737 166 917 581 241  4.055 (24.4%)
5 267 183 112 125 4 464 111 500 367 137 2,271
- 6 236 180 121 121 2 423 81 55 358 157 2,229
7 169 142 108 95 336 67 461 359 137 1,874
8 185 74 70 94 1 234 8 206 280 128 1,447
9 120 7376 62 1 180 58 232 199 110 1,111 .
5—9 977 652 488 497 8 1,637 402 2,030 1563 669 8932 (53.8%) X
s
10 98 41 59 63 126 43 164 161 98 853 T
11 86 22 3l 43 1 9% 23 8 105 56 542
12 82 38 25 27 87 22 8 76 44 485
13 50 27 23 28 42 18 47 45 27 317
14 45 23 23 1 33 10 42 28 23 242
10—14 371 151 152 184 2 383 116 417 415 - 248 2,439 (14.7%)
15—19 97 34 4 41 2 89 29 82 27 7 492
20—24 38 2¢ 5l 19 1 24 12 31 8 14 222
25—29 26 11 8 8 19 8 14 16 8 114
30—39 21 12 10 19 18 6 12 5 5 108
40—49 13 7 8 12 3 7 2 1 59
50—59 15 3 2 4 3 3 3 1 34
60 6 3 4 10 2 2 11 18 56
Unknown 7 ) 7 28 5 30 15 1 93
Total 2,093 1,248 1,068 1,083 19 2,952 752 3.663 2.673 1,208 16,604
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Table 5. Time of E.E, H-1 Antibody Eonversion
among the Patient during the Epidemic
Season (Aug-Sept)

Sample collection date during process

Average
Year Cases 1—7 8—14 15—~21 22
A 46 18 26 2 — 8.5
(39.1%) (56.5%) (4.3%)
B

5 39 6 3 12.8
(9.4%) (73.6%) (11.3%) (5.7%)

Interpretation of positive: Paired Sera=H-1 Titer
of 4X increased
Single Sera=H-I Titer of 320

Table 6. Distribution of H-1 Antibody Titer in
Healthy People, Number Tested: 563

Antibody Titer Number of Cases %
<1:20 422 75.0
1:20 122 21.7
1:40 14 2.5
1:80 5 0.9
1:160 0
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Table 7. Numbers Developing H-I Antibodies
against EEV a Single Epidemic Season
among Americans (U.S. Peace Corps)

Pre-epidemic Epidemic Post-epidemic No. of
(Jan.-Feb.) (Jul~Aug.) (Nov.-Dec.) Converted

0/100 1/94 1

* 1/117
(1:20)- (1:80)

* Pre-Vaccination Negative
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Table 8. E.E. Virus Isolation from Mospuitoes, 1967

Date of

Collection Place of Collection  Species of Mosquitoes No. of Mosq. No. of Pools  Viruses Isolated
1967. 6. 19 Chung-up Jeolla- Culex Tritaenior- 400 2 —
Bug-Do hynchus
7 6.29 ” ” 800 4 —_
77 8 n n 400 2 —
7 7.18 4 4 650 3 —
7’ 7.26 ” ” 660 3 3
8 4 ” " 600 4 1
7 8.12 4 " 500 3 2
7 8.24 4 ” 150 2 —
r 829 " " 720 4 —
7 8.29 Chung-Song Gyeong- ” 300 2 —
. Sang Bug-Do
Total 5,180 29 6
%
1004 » 20 AUG,
901 17 AUG.
801
70
604
501
401
30
Z’.Oj
10 <6 AUG.
o T L T T T T
‘ APR. MAY, JUN. JUL, AUG. SEPT.
Fig. 2. Sero-Conversion of H-I Antibody among Piglets at Busan in 1971.

Table 9. H-1 and N—T Antibody Response Following E.E. Vaccination (1969)

Antibodies No. of Examinde (N<e;ga:1t%¢)e (I;OISi:ti;/g) Mean titer
H-1 321 21 300 1:43.2
6.5% 93.5%
N-T 283 3 280 1:273.2
1.1% 98.9%
flee & 4 g9 o ohul BEEESY] HBEER . Ht £% 1:43.29) 1:273.30]% 7k E-—Ad #H 1E
& MFFBAHES R AT R ABREEXK o % # VimES BENE R H-I5k fEEc 17.1%.
Eoh=A-S gskel. B BBHEE l.ccd KT 2R hIHE BAES 22 98.9%0) e HBhE#E 1.ccd &

2@ B:ff WK HEBERL H-1H=4 93.4%,
AR (N-T) 0.2 i 98.9%c1 MMTFH Hifg

1B Epgetiste 3 WAT HRe Hilkkel 45Nk
LRl glolA H-IHiRE-E 93.2%, N-TH#E7t 82.1%
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Table. 10. Titers Pre-Booster Vaccination

Titers Pre-Vaccination
Total‘ Mean titer
examined | <110 1:10 | 1:20 1140
No. 88 | 7 8 | 5 2
. 1:1.6
% 100.0 ‘ 82.9 17.1 ,
Table 11. H-I Titers Post-Booster Vaccination
Total Titers Post-Vaccination 7 =4% Mean
examined <1:10 | 1:10 ‘ 1:20 l 1:40 ] 1:80 ] 1:120 111320 increased titer
No. 8 | 4 3 6 | 3 | 2 10 2 8
y a4 | 182 |aws | ;7 4 | 2.3 S R
5 100.0 4.5 TR 53 : 40.
- Table 12. N-T Titers Post-Booster Vaccinaton
Total - N-T Titers =4X Mean

i ! — N d | titer
examined | <10 | 1-19 | 20-39] 40-79] 80-159 | 160-319] 320-639/640-1279 259~ 250~ | MneTeRe

No. 88 | 0| o 1]4[5[8’22[19‘18\7 69
. \ 2.2 | 226 | 214 .
% 100.0 0 0 1.2 4.8 6.0 ‘ 9.5 70.2 8.3 8. 1 1:648
KW fiHo] A&z BB
il s o iogh ioo@) | g Mo T 3] 1955%, 10584, 1964453} 1966
o3y 584 EEESl KMWATE HE BB dyumd shiz @Es
. / A HYn oz At B BET) WiTH(AE) K
2 %ol BLE HAA HQ detA ol I wEAE
£ H45E =2 grh e o2 KBSl HERBMEE
g 5o ' =L BESM (12.13.) 2: B0 LRSLEES
g & (149 BRIAGoH, Bamd BaRERE: A
2 < ek .
,f e o BEESY BEREES BAOESO L B
O 5T 2nd Bwks T Tyr. Tboosier Bwks R} FEr-Rel| MW LIS BES) W
-l eter e ok o YHE KMol THAG BEae wAd,
Fig. 3. Antibody Response for EEV following E.E. AN FEENZ BAERBE Hoingd 19494 5,616
Vaccination. & B 2.797HFEE (48.5%)9 K¥iel Yo 9
olgsh. (3 9~12% 2 % 3 M) ' 459l 19584 Sl BEEHKOZ 6.8974
B 2,1774 ¥ (31.5%)9 KkHfTel Yz =
V. 2 £ Atolol & 3% MROZ MHARBIZAT FaA g

- BRES B 19594 % 1968F 7] & EiRel 3l
Stk QA WifTikigsel EEH:S 194949 JEitke] %4 TBlE PR 1969451 BAEAR = /E
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fatRe] lgWelrh ol HARA YolA = £REBH
A MBS 5B2s KBS fl s #NY #EhE R
5 o) BE AEY ¢ dede wRigER
kg violal & o WA mET WA
TRz MEsE =38 BEES BT ARHE
ol BEE T Lok (1969557 WUEME 1)

A A BaEs Aol 2 et glelq 25

A7 AR TP R Eow WA |

9] focus area®t &4 b, e o Huife] A
endemic areagl’}: o2 AREEHo T FETI of
FR el 19626 = HEesy LI AN A BAEBCT B
27 o7 Mol endemic area®l ik kL L3tE WDHKE
lvla £ F glon o|HE BREL ARE ikl &
A vlole 29 ApER RE, HAKEAT B
BRtke] gleoget Roldch el BEZAL it
36° %% HH = high endemic zone (Bdt, Bl =
# oz BErdvz & 5 g+

A ZHHBLREE el JdAE BRT
Bprbel —2d BEAY Besel Atk B REERE
o go% ki ko] 8HF@EE 9BHhEge MEAAH o
ron WEeBEE TATETE BEDY. 23y X
W e AwiTel sl wElA BEFE4e) 984H
ok SHKE o] BASh ol ¥ MEL RKAES
AR Bl Bifitkel Yotz Eot.

vlA EERE BEREE 29 eyed dejde
WATHBE -2 R EgRelsl & 4 goh WY
KB BRI MEBEY %L L] UELT EBE
olr, 19674¢olE 96%L g A ek, UmBT
B A 5~9e] & 50%% A=tz vl XA\
ol Qo) AE 97 thekel ulLshA £ I5HUT £
BolA k#4 Btz Yot ik HERAAE MR
Bl A &is] BaER] WAt FERA RARAA
wmgeta #Es 4. =3 olE @ HEE &
X BERMABRPES PRE REESH B 7
golztx st Y=

a2y Bisl 28 ctaet E4gle AL 94
HARBES HikMo &3Pd HAEd oA BEFE
I FHIER] 1921~1933E7 A = BARBANA 2=l PR
ol ETHURL 1940~195040 & o] Sh BT Al
Bt #ael v 714 #Es w AN WTHE
BSoe-S WEAEEMET Rk BE, wlolslxs} EEM
o] 4fREAy @Eo] o HKEole B A mESR &
BRALIA R FEREE NESY YRR B
B Aol BERA R AR RN
£ 2r ohzl, BE HHEREA QA BEBREZEH

EEMS BHd sLmrt gl -
oA AT mBBHZE YolAdE %
3 FElvtebdl glelAls HAEZA HAE Dt o E
Arbo Virus B9 777467} gleR oz ¢3AA miFs
B ZXBES BE7 eloh. 2ol R R2K
I TR 29 Bz 29 SHH wHnES K
B miEel RIWAEE - HEEY Aot skt
ERMTEIE RS MFEN RBJES mEREEME
ABEE 7bg wol #iAsenl o Bha A H-TH# (IgM
3 1gG)7F C-F (1gG) #isgnvt miAmEe] werng
BHErel WS Agelth. BEd 9ol A H-THk
HR-e BHRES wilist 228 Bt denz m¥H
By ZHERE A KT 24U KEN M (Conva-
lescent Serum) 2}o]e) H-1iEg/} 4zl to =z LRHE
ER FRro] HE H-THEESE 11 3200) el of BRikmE
2 2o (Certaint) © 2 3hw) B— W Single serum
specimen) g 7% 1:6400] o] Hr}. =] 3 paired
serumdll Qo A& 48D HBLATS RE 111600
281 single serumol] 418 1:320& A9 Bl B
almost certain (4)o] Zv}. ©}-& paired serumdl] A} =
A0 RS REHBHE 1:80 281 single serum
A 1:160-¢ B B doubtful (+)= E—Iﬂ%g}.
olohtp Kt oA AWTEES BRITEE F
WATREHI Lol B HMBBEMRL 3] Al
Flx nFgRmEFe 24% BEsterlE £ &2 A
WATEEAN Yol A+ 4680 BiEgdhaA 1~7HA 9,
ol A= 18#(39.1%), 8~14Hl & 260 (56.5%) =&
3L 15~21Hdl = 2#:(4.3%) 1 B A 8.5H]
vk BT FEANALE 53k BikHFaA Him 8~
14He] 398 (73.6%) 22 7173 Ba 1~7HolE A% 5
#(9.4%) 1" FEEHS 12.8HIglek.  whebd %
gz oA BE —BNoZ 2HS BoRs:
REDImEE (B 2% miB) MWA-E &£ 1%k KRl 7
ALz o gedle M2z odq vf
ol2vty Bv Aok 2BHE WEHN WigMmEe HK
Hz #E=A] 254 2+
b BRikEel glol A H-1 Higgel #94 #zs
2u Evele) e WM THAE%S endemic aread] ]
oA fEEAC] HI TEHEEEoz BB H-I#HEY
BAEREE sl £ WE7T o k28 8
B BREEs H-1 HUBE 1:200 ®ms] —#Hrt
1:405 1:808 o] WATHcl glelA = H-1 Hildg
1:160-& =9 =FAelch. wtelq miEaEn LEd 9
o] A EKEBHZES ohg=l H-1 HBBE 45 ket
1:80¢171 7 single serumih| = 11160019 FE#AIE
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o2 dEAe nYstn 4Es )

Aol KES B AEE HEs =1A C
tritaeniorhynchus 27) o A j§&vle] el 28 SEERESH
= B4 2Ad =277 Fb Bel RS thfEst
T 7H TadA SHEss] tarEstd B8 SHASw7A
vlol gl 27} sl HSHRERE nIldA e SHE X
shelch. wrebd BES A& M RN B9 B
Be A 7ABmEe fhiyor slho oyt Aojvl,

B BE S Wt A BRRA UolA KR
Ho e stz e Ae Keloh. SEBHEIT e
fFE-S 4839 fAFEs AYE Rmsty BB
%3 wlelg a8 e ABRT Rike 209 B85t &
el o]2& 8H 6Hol 108 159 FEKSY mKoez
FE WA g dlelelar) SEEglon M 10
H# 10ET 95 (90%) ] muel A #HBpmRe »gt
ow A wlg o)l 87 15HYE et WEEE
b ga:skgdch. wekd BE dE BEHHDEY 3§
el ol P Riol A TR # 2BHYA
ol 3¢ AdteAL Edsle] A4 olxl REHA
gredl o] RifEE T Kigd Hfh d¥ BRo=
—BER ge3le] ol 4:5Ee

o2 BYWEBHRAE RS BARRT 22BN
o2 WATH: REEBEY BAEKC A BAR B
o #H3t B THYWlYo HEHHRS Mg
W9 EeRe A NREEBIES HEHRER ve
shach. webd BAREE B3 BiigEEe 2@
2 UBRHT 2REANA ETHER] HRPL Holwt

5 sl gpiggelel Exels 2 M7t =929
BaS wHE oz delx HEAE doa BIfERRIE
7t Q7] ol FEpbikiE MMREEE: o2 BB B
o] mHE o}

V. # #®

FEye v Jubd gleld ma(BAR) MK g4
KBS FBHo R MAEST WTHEA YIA9 il
BERBE BEIdor = @EAS FERA B3 W
THER g RAMREE HEEN 2 LEBMe s KB
ShaL ofge] gAEel glelA Futolel s EHRAE
E ulo]le &9 SERBROZ Kt on aga HiE
By BIEES B3 BUEES BARRSA d23
2 Hwme A9

1. B3 254EM1(1949~1973)2 %8 Jalel 1ol A
WATEERS o R TS Bl B B
ol FFHIS) HfES g Wiz Eomc. ada @/

el erbhgdre Ab 10%%5.7, Beksdd,
a2 BARE 34.60] 9=

2. MR WAL e KB e Jel iRl
v 2d 2BIEEE SRTEC Y SRl
it

3. FHY BARRE HifTd KNE HBsl —F
T HIRAC BEE YolA HMARNs SARgY
B 9AH g 1EARlr] MESY 0%kl o B
HiRel Al gastglel. dul, UBEEE THHEE B
45k 10A K& &0l g9k

4. N BEREE A7 PRBA HdEo] QL
o M B 90%LlEel M4ELToln el A4E #
54%7F 5~95% BN FEsI gt

5. WML OFEBHZE 5 MBBENHR
Bholl Slol Al KEMIHE TRm#ES B UAH #Hee
7t &3k ,

6. MARBEMHTE BEAN QA4 BEA 208LUTF
o AL WATHIRY 56344 42244(75.0%) & 1:20
HTFelglz 122421 7%) & 1: 209 #BBES Hush
Feor EEA 944S WHATHE B 140] HBE 1:80
2 E BRARFE 247

7. #2719l C. tritaeniorhyhchuse] & ¥4 g4
vpol e vt GigEsl Qe SEE S BYlE 7HE T4
8AH A o) g et

8. mIREBEEMALIMAT HHEA S £ 88
MAEE Bglolel2v) SEE AT Hts 8H Al
Bty =] 91 =t

9. HATHERIS el 2 BEHEE (PL-2 MM o
K ViRERE o] mEEREMANELS 93.5%
FRIARAME 08.9%0) % #s] WEEmo T s
o MEHE B5E e mEREEMHTEI A S 93.2%
FRRBRIM AL 82.1%2 w9 =9}
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