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1972 FKo#E £ LT WHO &f (WHO,
1973) 1, =3 Y T AOP L UFSMHITOWTRD
o RBRTVE, ARD= 7 ) THMH (HE
e, dbxbratBR) KT 5 REBEEN
18.4 1%, =5 )V TEBREER LY, TOXME
HIHEAT v O HIBRIT 31T B ER BT H913.58(73%)
IZELTWS, LirL, Hows.of@7%) DA
O, Mool %E~<5 ) THEREEZTT
wind, TL{ELNEHO= ) THEREDOR
BZBLTWwWRIZTERNn, =7 Y TOHENS
FXRTY, BOoLO/MURERW TR Z OER
EREANOBEIRTTEEAZ LS (Fig. 1),

Areas in consolidation phase

Areas in which rhalaria has disappeared, been eradicated, or never existed

=3 ) TAHOBINFHD 1O, BELXRE
Hig & BFBREORREFTAZ VAL TW
bo LI, 1966~ T7iEED & k¥ (WHO,
1969) Tk, 77V AD¥F AL —n, TFFET,
R—FVT, BYFT, FAVYT, YN
ThETE=5) THRERT O BRHHRO LEY
90% U LICEL HET7Y T T &4, €=, B
RbFh, AVFERVT, TL—VYT, 74)F
VEETRERABBER ELHDO VL, Z0L)
AR O LT, BERUHEAKEL-EIE
BERINILORBHERLEE X S,

<5 ) THEMEOHEITREZ  OBRBED 2,
FnHoWT, REHERPL THXRICEREEE TS
LEERED 1 2~= 7 ) 7 IFE RO EH kR E

Areas where malaria transmission occurs or might occur

(modified from the map cited in WHO Chronicle, 1972,vol. 26, p. 494)

Fig. 1

B RERGFEEPAT HFEHM

Malaria situation in the world on June 30, 1971
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Wb b, EEIBEMEDLRT 7 94, KETY
T, LER74Y)EYO=F ) THELRELL
RBEDY, ZOBRKIT< 7Y 7 ORAMEE
OHREEHHICEN, MATHILELL,

ERZAIS Y 7RIEZDER

BEnhi=7 ) THORT, d-LdEFHEE
BWEE LTHEAZIATVLOR chloroquine,
amodiaquine % ¥ @ 4-aminoquinoline % ¥#| T
Hb, BBATR—EOY 7 > HPICHE L=
ZYTHERERTIONRMIh-o0b5 L1
BN, EEi~ 7V THRCZOEELER
T—{ETHEREOML TH B (TasLe 1),

INHLELDH~7 ) THIE, <7 ) THAO

TABLE 1

RERTOLORBEHIEATI2H I VKO X

) IREIE N5, P %FEEF] (blood schizon-
tocide), @, PLEHEHH (schizontocide) &=
2T nEHET. HHEBHNEBEEHF (tissue
schizontocide) & 2 Wi HFIHRANABA, Zhikx b

CHBLIRE 1 L8 2 REBANEMEHF (pri-
mary or secondary tissue schizontocide) 12X 4>
ENb, TNHOMIT, M OEFERE % RET
LA AEA] (gametocytocide) F TS HEITH
535¢, tOBEERMOLLIZEENTO=5Y

THREOREREXHET LA KV 4 FIREHER
(sporontocide) #3H 5, AKAIKBA L= #
B4 P ERBETAIEICLD, 3o LAMBE
METHREeRTER DN 2 FBH IO TH,

Antimalarial drugs in general use and their main actions

Drugs

Actions

1) cinchona alkaloides (quinine, —)

2) 4-aminoquinolines (chloroquine, amodiaquine, —)

3) pyrimidines (pyrimethamine, trimethoprim, —)

4) biguanides (proguanil, chlorproguanil, —)

5) acridines (mepacrine, CI 423, —)

6) 8-aminoquinolines (primaquine, pamaquine, Win 5037, —)

7) sulfones and sulfonamides

diaphenylsulfone (DDS, dapsone, —)

sulformethoxine (sulfadoxine, Fanasil, —)

blood schizontocide

blood schizontocide

blood schizontocide

primary tissue schizontocide
blood schizontocide

primary tissue schizontocide
sporontocide

blood schizontocide

primary and secondary tissue
schizontocide, gametocytocide
sporontocide

blood schizontocide

sulfamethoxypyrazine (sulfalene, Policydal, —)

sulfamonomethoxine (Daimeton, —)

sulfamethoxypyridazine (Lederkyn, —)

sulfadimethoxypyrimidine (sulfadimethoxine, Sulxin, —)

sulfadiazine
8) others

cycloguanil embonate* (Camolar, —)

blood schizontocide

diacetylaminodiphenylsulfone** (acedapsone, DADDS, —) blood schizontocide

hydroxynaphthalene (BW 377-C-54, —)

blood schizontocide

* and **:

A mixture of cycloguanil embonate and acedapsone is known as Dapolar

(modified from WHO, 1967, and Peters, 1970)



FHEMOMAIBONTVE R, 3L HA, 1FE
M2 ol EofEleRT DY, TR
BIZIYVIEROBEED %,

P TEAFNZ M o PR R Bt (asexual form)
HERT 2 AT, BRLBRAFHOWENITE
HaE3hz, Licdi-T, HAWHEMEO MR DL
R ICLERMBEANCE I NbE, ZOREKTZZ
THEELLTLE VST S K 4 4-aminoquino-
lines, pyrimidines, acridines, sulfonamides % &
HHLEEY, ThIT2, 30MFREDIOHM
H-TL %o

REOANFARETLER

<7 ) TORR (relapse) LFLNB I DITH,
RN X CREREHO 2 2OBERBETE LD B,
BT LB CHRRNEHE T -3
BT, dbrvnidntbomtBRERtsEHRT 2
DYEET LI LRBFIONKBRETH S, 22
TEIYhLHMER, =5 ) TORAREMRLE
TOTR%EL, @F, BEVEELILZLAEARSHh
ZREBIZE > T HLOMMEERERL TN S, [/
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BROBRICE 2 >OBRES Y, oKX
FERORERLEEL Twb, T%bb, B2K
RABERILZWBFRE, ThrROMELT
BRPBRERSTLBHEEITETH D, 19634
WHO BEMEZBRLRBEROBE RO &L ) IKHK—
THIERRE L. BRO1DHBEHER
(short-term relapse) % 7z [Z F# (recrudescence)
T, MAEET > EERMFEROBMICHES 2,
EEITRRITT 2HRROER (EHEBFEREDH
&, ERIZREUSEREEFEORE) %, 24A8
UROBERIZYS, fbhiz EMER (ongterm
relapse) * 7 IXEERD HWIIHE (recurrence)
EFEEN, E2RENB Y Y RMEPITHBIT LT
BEaowsE, BE+hd, FARIKIZR0KO
Wi hBYg R+ s30T, B, 6 VAUE
OB EL BB THL, COBRTHE, 2%
W0L6MHOHMIKEBRLEBROMEL DD L
EREICHEE > T b, BT 5L OBMNEX S
BN EZIOTREL, ZLORBROOEEH
TINEBROHARLHINT 2 D0—IEOHEEL
ZFELINEIDOTHDH)o ULORBEEENT
5LUTER B, -

BB T R AME & - H

B x o XK #%
H mo e FINTORBE oo BET S MAPEERE
: 1 7 recrudescence hogEicH %
relapse \ @1 AUA)
HBREIHERE BEHBLlORRE B2 RFENBIIC K B IR
recurrence MER D &G k3
6HHEL) F) '

Pi=e 5 ) THCHT A EBOME, TxbbE&
ZHOBT ERHT 27001, — RO+
RIEDHRBREREEINIEROBEITHL, EHER
Badsz oEHERITH LooERE, & bITHM
THLLERBELATNEAD ARV, REThE
mApEEREROBHR T EHEK, T5bbE
ROBHBHMERBROFERLE LS, LT OBE,
& Lt B R RIS RET 5 %
ENZBE LT, RS % R RE B o HE
12X 288 (recrudescence) @& 4 HaNfard
HEITELODTH - T, FRABITHRT 5H%,

T % b bHEH (recurrence) IR LT %
bhv, ZOEKRT, T RCOBFRBHERERE
LB aEH T oW, MEMELXL VBT
LREBHMBREAILELE LD, TNRITKL,
BRIFBROTE X I OME<5 ) 7T, HE
ARFEHFELIHNICE OREEREEBRAT L L
KE Yk, BEXRS V574 7T —~OMKEHE
BRETT - TEARZUTERET L HEL
ERL{AVLNRE, ZOBEREBFENBOELE
PEHELLIDOOLTD S,

Z0&H) b TFob L nFEPLHKIEL AR
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ELRVWERKE, =7 ) TERBABATEEL
BRERYI->TnBZ Loz, FhoHARERN
REPERBWBREBEDO TRETHLI LK
2B bhd, LL, RETCREBLINZME
F-C0k#S night monkey % &~ &Y EHs
B LTnwB0T, SB%OICHBMAEEINS,
A O BRFITY - CTEELEZ LD 1DICH
Bedid 5, BEMIZPTIRETH, BETO
BEVECEBBIZLI2F LA BREOBLICER
ENTNRBEE>TEn, PP LEETTHER
LBRRBREOENBEANEEZBEVEZ W, RITRE
Bz sWMEOBREIIF TR, BRLrRES
KBEELALDEUEEEILEBELTL 2, Th
PADICHELEZ L TH LD, EBITHEILE-
T, FTEBTLIRNOMETSD 5,

BARZEC ST 2 RARHEDORE X

Al oEELREE, WHO EfMEAL
(WHO, 1968) 12, = 5 ) TREHOBAFAE L
1} 5 & #E R o chloroquine (U CQ) &2#:
RRGFEOREYRO LS5 ITEDT (TasLe 2),

CQ 25mg/kg %+ 3 HMITAHBET 2HER
BREHBLERAZINTVE, TITEIREE
tid CQ BEEBTH- T, HBRERT WS
BETRZV, UTOZEITNTCQEHRET
RLTHDZ ERXPAEBEIN, BHRIZRINE
#BEO CQ BRERITOVWTR, BREZEITLY
BAHERTHILBDEL R, B LARK
Covell et al. (1955), WHO (1967) s L 7-4%

i, bbb HMHA (Day0)1EmE 10mg/kg, 6
B 20 H 5mg/kg, % 2H (Dayl) RU% 3

 H@ay2) b0l ? S5mg/kg BSFEAINE Z &4

Zn, FhalHozvokiiz, Day 0 o CQ #%
EfiRUL#% Day7 3ciREH1E, 0%
Day28 2 CiiBBE2~3NOETEHTLLS
FWOTND,

COBNABRELLW TR, BEROBRELHIT 2
7o, MBBREOBIREABETZERTSHL 9 EE
NTnd, 5L LIVALLONRHE RS
LE1D0RSEL, T/, BEMTCRMPFER
Eovin, wb¥b semi-immune asymptoma-
tic carrier X% & LB AITE, RXEOEHH
RERETLILEHNTEENILEEEL TV,

ZOtl, EHIIE - TOREEBHEEL L TROE
BHTFoNTn5E, 1) WEH, FITERRSER
REHERTEHEIRNT 2.2 BEBED L
HEDLDODTHERABEOZAFHIWARN L+ 5, T/
BT, FREORVITIDENIORBNT 5,
ZOWMMER->TCQREEEDL.3) <707
DRABEHIUEORIBRECHABORE
CRELEBLZEND Y, BAT AL 4)
RPCQEROMELITAI T LBHFE L, 5T
ELRTERICFERBOBER 217429 X&ETH 5,

BERICHNT, CQ BEREEHOERIF
B MAE (asexual parasitaemia) O EP L, 0O
FafEo CQ R+ M+ 5%% L L€ Fig. 2
AT &) RERGE L b Tw % (WHO, 1967,
1968) .

Table 2 A field test for strain sensitivity of Plasmodium falciparum to a standard regimen of

chloroquine

CQ CQ CQ

10mg 10mg 5mg **+ Total 25mg CQ base/kg (1.5¢/60kg)

kg kg kg

N\

Dayo 1 2 3 5

7 8 9 10 > ‘2 27 28

T\ /=

Parasite examination

N—Y——J

Once
Urine test for CQ
Note:

Chloroquine is abbreviated to CQ.

- v

'
Parasite exmination
2 to 3 times weekly

(modified from WHO, 1968)
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Days after start of treatmet on Day 0
* ! Patency level

% % ! Chloroquine administered during first 3 days

Note : The broken line in the bottom diagram
inidcated the posible increase in par-
asitaemia in the case of RIII resistance.

Fig. 2 Response to field test for sensitivity

of falciparum malaria to cholroquine**

(quoted from WHO, 1968)

RII ML RERBOEREZBIRS 5300,
METBZERL, BNZELSL HEITH LY,
COWARIZE L, Harinasuta (1973) & &M
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Fa¥o2sB U Tob Ri:54% RIL 1
Ubro¥ el 2854% RIII & LTRETS
TEEREL, 21, FREOHKLE, &
L 3ER2 HRORNCERERFRSEHET
HHZEEERL TS,

RE, TITEIBARELR, <7 ) TRIE
HITEWTR, LA NBRELERMRE LIC
RELZBETIZEHLET L30T, BEMMETO
HEREBILA SR A2oBEX#R CZTRE R
LENORYARTH %,

U LDFEE BHCHBEMITE T 5 HNARE
e LT, CQl0mg/kg, 1EEE, BHILE
B7HMOBRMTHEREHET 2 HEND D, T
OHER1ERZHROBELEPEAICTREL 2
50T, FROBEEREEHRORAENR LE RS
5HDRI Y —=v T IZRwHLh S (Ramos et
al., 1971),

in vitro [ZHTARERRBDERIME
MAEE (Rieckman's test)

Rieckman et al. (1968) ZFABRENT CQ L #
BREZMIK L % 38~40°C 1T 24 BEf AL X ¥,
ZOBOWRG L Y RRKEKICELSFRRORE
BrHEHEL, ZodmFiFiko CQ &%
BERETLHEXRH Lz, ZOKFER, LB

TasLE 3 Standard oral-dosage of antimalarials for acute malaria in adult

Drug

Dosage (mg) and days

1 2 3 4 5 6 7
chloroquine base 600+ 300 300 300
amodiaquine base 600 400 400
mepacrine dihydro- 200x5 300 300 300 300 300 300
chloride dihydrate
quinine salt* 2,000 2,000 2,000 2,000 2,000 2,000 2,000
or or or or or
1,300 1.300 1,300 1,300 1,300

proguanil 100—300/day for 7 to 10 days
monohydrochloride
pyrimethamine 50-100,

primaquine base 15/day for 14 days

same or reduced dose daily

*: Quinine in divided doses

(quoted from Covell et al., 1955; Manson-Bahr, 1961; and WHO, 1967)
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iR, REPCBREOLA LA R LA
HAFHOREL) T ML b0 L LCHMS
b, L, odi<=5 ) 7HIZOWTIAADL
h, 37, HEEIREI LTS, ZnHLOF
MAEBT 50, 0 invitro BERE—RITETEE
BRELLERBHOZ L35 ) 7EEMT, IZ
TUTERIH®LL 20 RABOMBTHS9,

BIMRECILOHORERARSR

CQ UADEHITOWT, =7 ) 7THREOKS
BEBRETARDICHCONLEER YD 2 L
Table3 DML TH2, ZORGEABEICHT
LEBRMEFHBRTH 5, L, ThbEBER
OHMERABORONRSET, RIUHKEOH
FICHA L O AERERT 2 5B FE LT &
BREIZETIAR N,

F7 rHORERATETI COL T ARES
KEOYHERBL, Tl oHBEEANZVD
T IRHRBT LI LETELZN, EHELORK
B XBHUEZE » b, KARR sulfamethoxypy-
razine T3 #1 8 800 mg, LI# 200mg/H, 6 HM,
sulformethoxine & (¢ sulfamonomethoxine it
# B 2,000~4,000 mg, Ll#% 1,000~2,000mg/H,
SHMZLEPRYZARLEDRS,

M5V 7RICHT EMEZTS U 705
T

BET CIKEAI N EAME~ 7 ) 7IZon
T, BEREELE L TCEOHMBNLHEERBNT 5,
1. 4-aminoquinoline % #¥#| (CQ, amodiaquine

% &) T W EF RO S

BHEZ TICHAZINL T3 4-aminoquinolines
(UTF 4AQ) T3 it~ 7 ) 7 3 BF A &R
ROLNTWwS, LHL, 4AQ =35 Y 7ikmE
BUFHITA - EIBHAINTWEL T &, BHR
VERERY, BEOIIREETHL I L0 b, Mt
FIBIZOWTd 4AQ MHEAFTAVREROBELE
FlhTtnid,

a) RET7TYT7TIRPIL 4AQ WHEFHEO
il

RKE7Y7 B TORNMOBER, 196240
Harinasuta HIT&X 2 &2 4 fREF R CEEIT 1)
5 9BlD CQ itk Bk #ICBIT % S O T, 19654F
KHBBHINTNWE, U &4 TR
(Cadigan et al., 1968), =v—v 7 HiE#H A
(Bourke, 1966), /¥ = ‘-y 7 A8 (Clyde et al.,
1969) % &2 4AQ HESHEAZ L Tn 2,

< L— Y7 TR1963 4K, Ib¥z 4 EE A
(Montgomery and Eyles, 1963; Sandosham,
1965), BB a k- Mk & o (McKelvey
et al., 1968; Andre et al.,1972) 1T WT 3 FEE X
Nizo 3B, ¥23—0 Beaufort ¢ Clyde
etal. (1973) 1% CQ A RELBEREEKF ¥
Fa4T—=1T&oTER LK,

AV ERITTH 1960 £RIT CQ HHEEAHER X
hi- (Eyleset al, 1963), Zz DETIX pyrime-
thamine HEE O F A 2 LEEHICE ML MR,
ZOWMBREPELEIN CQ MEBIZH YR LE
WEZX OB L, ZOBRICETRFHEEITCQ
A FD b i,

BN A TREHOEESD, £2ELIR<7Y
THEELRBELLZ ERBRIZEL 2 n,
Powell et al. (1964) LIk, & L TREFREH
&5 CQ MHEASGHOBERZT L, TE2HD
it vk D35 BE S N, MRl L o AR (cross-
resistance) ZOWTRIFELL{BREEI N, BN
FFATHREL 4AQ HEAFHALBEHEO
B%uEbY, I7A, RELKETHBEAZIhIZ L
REBTREFRFETH S,

SAARICBMLTH, 19684127 4 ) ©¥ T
amodiaquine MR FRLHE S NI BHE 5
AR TRERELSDTH - 7-(WHO, 1968; Shute
et al.,1972), #WHERHL (1970) F A 2 v # Lk
DF a7 AT CQ HEBAHFAROSH (W4BHR
BEA) 28E L7z,

4 Y FRYTHR= b 7 B Pakanbaru ¢ RI
B CQ AT BREINTLEES (Peters’
monograph, p.474,1970), ¥ 7z v Y HFR—-1TH
Nget al. (1969), Paul and Colbourne (1971) 2
Palau Tekong BT CQ TifE#ig#%:, Y=
Tl Clydeet al. (1972, 1973) 435 v/ —vibh



T RIL RIN# CQ Mt BHBOFELHER L o
74 ) €TR1967,8FEEHL Y 4AQ T pEEH
BOFGENEDbNTE A, BAHMIZIE Clyde et
al. (1971) #$<= = 54t/ Montalban @ 1 BE X
b CQ it ¥tk (Per strain) #4308 L7c 2 LiTihE
%, Shute et al. (1972) 16 Hl® amodiaquine
AT ERE Lz TRODBERITIIHEE
@ Palawan B& X Of Panay B® Aklan 260
24 ME UL Twi, Ramos et al. (1971) 1t
Palawan 5@ Iwahig Penal Colony (f v e
NAK%) CHRBRERCMEERESTREE P,
RI, RII # CQ WHEXHRHEL, X olXInb
amodiaquine M TH 2 Z & WL L,

EH 5 319694 3%, Palawan B0 R UINALHE
T CQ MEAFROEEEZRF L, FifoEk
B8 (CQIEE 256mg/kg) L& AIEBETER
O RI U RII BERPIL@WE LI, % OB
C IZBECH 2 L7z (Nakabayashi et al., 1974) %3,
FEHIITIL Palawan B0 2 o#iRIZ CQ fif %
BEOBSATHI LR, IRPEOKMBEEND
DEEZ LN,

b) HEXRIZEF S 4AQ MBI RD S

Moor and Lanier (1961) 0 #%&4s CQ it #
HH~7 V) TRHT I HARTOIDOEIN T
Bo TOBRPTIBEII I T TZI LD
T, %8 Z0FEHEZ amodiaquine W¥:TH 2
ZLIHEA L, Lk, Z2O08/METION, 2
BYEY, RFRALF, H4TF, SF<ITRY,
BblalleE LTRVET, <5771 HED
T INICBET A BDTONTVD, 75
INTRT =V YINRBIZZ O HHAHIEL T
Wb, #4 7+ Tk DDT #if & CQ mAK %
ALY —H<=3 ) 738 L7cds, 19624 T#
WRMTOP TN L. Zhidlgds7 59
rEYD CQ MEEBRFHROBAKKHET S LE
bhtwis (Giglioliet al., 1967),

1972 T ko> =T CQ KRI* amodia-
quine WHRAFROFEIER S hic
and Johnson, 1972; Johnson and Young, 1972),
INDLOWETR, BMOFED L ~BEE 19694
KBRHENIEE ). S+~ Ol F <+

(Young
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BEOFRKICHRT 2, 30 YETIDVOBA
REDPREDPTENY, BEOEWEALS T
b5,

) T7VAREITDLAQ TitHEIToOnT

EROIKE, BEZITT7 7Y H TR 4AQ T
<7 ) TORERTEEE N, CQ WHED 2 iZE
BEZERGRE LTRES NI 18 » BEIT
Bisds, Z0%oOBHRIAPLHENAEORKER, T
NAMHESERINLIZIEED 54 - 72 (Bruce-
Chwatt, 1970, 1971; WHO, 1967),

T 7 ) 4T 4AQ WHABBRIH I hEnwho
HHEHAELEiV, 4AQ OFERIMEOHIE X
WYOBWERTDNEY, ~ZH2ArDLH T
EFACQMEEBERINFHIB L, Lt
> T, ABROKRIFITE > TIE, BEOEAITIL-
T, HEPOADA - e FETRIEDH WA %
BRITLIRETHSY,

d) 4AQ L fth#Hl & @ 32 X itk (cross-resistance)

WBITLD, FRMEHCLVRBERE DY,
HHBICENT L, 24, =Vv—V 7T, AVEY
7 % b4 mepacrine, proguanil % %\ (L pyri-
methamine & O Xt BA#A, N b F 2
HILLL LDz acridine %@ CI 423 (4%3R), #
4 #» b & hydroxynaphthalene % ® BW 377-C-54,
(%) L ORX DB E S Nz, Fe—IT CQ it
##kit primaquine ¥ A& (15mgiE#/H) 1T
HERTEBBNLEEDNDE, ~Lv—vT%E
T CQ MHERF AN 1OV 7 7 FNTEZHEA
ZLWEEIBENEZEIN TV D,

2. pyrimidine %¥%%| (pyrimethamine, trime-
thoprim % &) X4 2~ 59 70 44%
pyrimethamine (Ll# PM) (253 % ik,
FELTRFRIT, 1R =08, MWHRI
BOONTwE, PM 2 FERT 288 %
FOLEONTVEZ LREHTNETH 2,

PM ME#F&OSHIIHAB T, 7O T7 TR
195343k, A v F, =v—v 7T, NFR2 Ly, 4
YEARYT (BAYT V), &4, EXbF A, D
YRYTTC, 77V ATHEIBI~4LEMITH ¥
=T, =T, RA—=FV, FA4AV YT, ¥4 —
N, H—F, IRYVT, R HN, HYETTE
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L OMENINT, =T, 2 ¥ =T TCRILE
B PM oBHATFHHRBAL DN, £0
#IC PMitE s Sl I e, BkH BT L
it PM S dIE L TH, ifEOHRBED LT
Z L% 6, Bray (1955) it PM MtEEAREL 3
ODTCHOWMEIBELHEHKROLELES L LR LT
ZETHL, BRTRT V0,
2R x 7 hbiERT#RSHREZ N,

TIION, RERZUVPLEZHE, F=Th
LIEZHE, MAZOWMHESBREZIN TR,

PM i CQ, proguanil, cycloguanil embonate
$ BWIiE mepacrine ORI ML L CHRIEX
N EWBHL, T &IT proguanil & DREH xR
THIBRBD %L &\,

3. biguanide F%#| (proguanil % &) X
Z OHREH AT 2~ 7 ) TOSM
proguanil (Pl#% PG) ([ft# X1 % biguanide
REHLEE * ERT 2 LEDNT N2, B
RHAOMIC=HE, WA RITEHESZD O T
W335, PG WEIZ>WTIE PG *EHBERL
Tz Ed b, PM LORXMEOELOWTR

PREHELTCRRAT L2 LHZ N,

HETYTHEE 4AVF, "FREY, T7)
hEH, 773I9NEETRAFRD, A—R 7
)7 (=a—7YVFVE),RL—YTTRZAE,
A, <+=2z Yy CREBERO PG HEVRE
AINfee Ff, &4, @NFFLH, TVL—VT,
73 ONEETRMA L ORIMHEBLEL v
LEbh s,

Jr @Y (repository) Hi= 7 )V THTH 5
cycloguanil embonate 1Z2WTid, T 7 ) 73
H, 2 ¥F=7hETHREEINLE, 2 HTrT
RBEE Y ORBTFHIRVBONELTOH
%63, PM b 25nwid PG & o X ko Bads
ARE N,

4, zofo<7 ) TRHT AHEE~7 )T
Do

a) quinine
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¢) 8-aminoquinoline % ¥#| (primaquine,

pamaquine % &)
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PRESENT SITUATION OF THE DRUG-RESISTANCE
PROBLEM IN MALARIA

TosHio NAKABAYASHI
Received for publication 10 September 1973

This article is an abstract of the special paper read at the 14th annual meeting of the
Japanese Society of Tropical Medicine held in Nagasaki, Japan, on November 27 and 28,
1972. The distributions of the drug-resistant malaria strains were introduced as refered
to the WHO and other publications. Drugs stated in relation to this subject were chloro-
quine, pyrimethamine, proguanil, quinine, mepacrine, primaquine, and others. It was
pointed out that the chloroquine-resistant falciparum strains have been distributing widely
everywhere in the endemic areas except Africa and showing the cross-resistance to other
antimalarials in common use. The effect of several sulfas to malaria was emphasized but
the possible development of the resistant parasites to these sulfas was warned as the future

problem to be noticed.
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STUDIES ON MALAYAN FILARIASIS IN CHE-JU IS.,, KOREA

1 Epidemiology of malayan filariasis in some endemic
areas as revealed by the skin test

Daisuke KaTaMINE!, Atsuo SAaTo?, Isao Tapa3 and Yoshiki Aokl
Received for publication 31 October 1973

Abstract: The authors confirmed the high incidence of malayan filariasis among
the villagers of southern coast of Che-ju Is., Korea. The epidemiological analysis revealed
that the inhabitants living in Coast region of Wimi-1-Ri village were much more affected
by the filarial infection than those in Inland region not only in mf rate and mf density, but
even in the skin reactivities in children. This finding will be explained by the ecological
behavior of vector mosquito, Aedes togoi, bred in the sea shore. The fall of filarial transmis-
sion due to the mass treatment of microfilaria carriers in 1970 resulted in the reduction
of average wheal-size in skin-test of children 2 years later.

'

It has been recognized that malayan filariasis was widely and densely endemic
all over Che-ju Is., Korea (Senoo and Lincicome, 1951; Seo et al., 1965, 1968; Soh
et al., 1968).

As to the vector mosquito in this island, Lee et al. (1964) reported that Aedes
togot might be the possible vector of Brugia malayi based on the dissection study of
several species of mosquitoes. Recently, Omori and Wada (1970) confirmed that
A. togoi was responsible for the transmission of B. malayt in this island. In 1970,
1971 and 1972, the present authors carried out extensive surveys on filariasis in this
island. In the present paper, the authors wish to report the results of the blood
examination and the skin test on the inhabitants of southern region of the island,
with special reference to the epidemiology of malayan filariasis, revealed by the skin
test.

MATERIALS AND METHODS

1) Geography and climate: Che-ju Is., of which population is about 363,000,
is situating in the northern area of East China Sea off the south-western tip of the
Korean Peninsula.

1 Department of Parasitology, Institute for Tropical Medicine, Nagasaki University, Nagasaki,
Japan,
2 Department of Medical Zoology, Faculty of Medicine, Kagoshima University, Kagoshima,

Japan.
3 Department of Medical Zoology, Kanazawa Medical University, Uchinada, Ishikawa, Japan.
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According to Seo et al. (1971), the average annual temperature, precipitation
and the average relative humidity of this island are approximately 15 C, 1500 mm
and 71-779%,, respectively. In addition to the sub-tropical climate of the island,
rocky coast around the island is provided with abundant rock-pools which are the
proper breeding places of 4. fogoi.

A total of 2,058 inhabitants from 11 areas of the following villages were examined
during the period from Aug. to the middle of September of 1970-1972: Wimi-1-Ri,
Ha-ka-Ri, Wimi-2-Ri, Ha-ley-Ri, Tae-Hung-Ri and Hae-Ri as shown in Table 1.
All the villages except Ha-ka-Ri are located in the southern coastal region of Che-ju
Is. Usually, each “Ri (village)” is divided into several “Dongs (hamlet units)”
and the latter are composed of several “Bangs (family group units)”. In case of
Wimi-1-Ri, number of all the Bangs included are 19 as shown in the map (Fig. 1).
Both Wimi-1-Ri and Ha-Dong were divided into 2 areas, Inland and Coast, in order
to compare the endemicity of filariasis among the inhabitants in each area, with a
road running about 300 m far from the sea, in the former village, and 120 m, in the
latter, respectively. Ha-Dong of Hae-Ri was located facing to the sea and even the
farthest houses standed only 200 m from the sea shore.

2) Blood examinations: Blood samples were obtained from the inhabitants
after 9 p.m. at night. The number of microfilariae in 20 cmm blood per one person
were counted for the microfilaria density (MFD).

3) Skin test: The procedure of skin test was due to Tada et al. (1968) with a
Dirofilaria antigen, FPT (Tada and Kawashima, 1962). Intradermal injection of
0.02 m!/ antigen solution which included 1 yg FPT was made in every case and the
outline of wheal was recorded 15 minutes after the injection on a sheet of recording
card. The wheal-size was obtained by measuring 2 diameters of the printed wheal.
Those who showed 7.0 mm or more in the average wheal-size were considered positive
in skin test. Not only the rate of skin-test positives among several community peoples
examined, the intensity of skin reactions should also be considered an important index
to represent the endemicity of filariasis. This is the reason why the authors introduced
the conception of wheal-size pattern to evaluate the endemicity of filariasis among
several communities.

Tada et al. (1963) tried to use the cumulative percentage curves of wheal-size
distribution to compare the intensity of skin reactions of a group with others in some
endemic areas in filariasis. This principle was recently developed by Katamine
(1971) who adopted probit-converted regression lines showing the cumulative per-
centage of wheal-size distribution. This is a convenient way of comparison of the
pattern of skin reactions in several community populations with various endemicity.
The individual regression line is grossly represented in an equation Y=aX+b (Y,
probit of cumulative frequency at wheal size; X, wheal size in mm; a and b, constants).

The inhabitants of Wimi-1-Ri and Ha-Dong were examined by skin test in 1970
and 1972, respectively. Most of the microfilaria carriers in Wimi-1-Ri were treated
by the staffs of Health Center and Seoul National University with diethylcarbamazine
in 1970. For this reason, it could be considered that the filarial transmission by the
vector mosquito remarkably reduced in this area. To make clear the effect of the
treatment on the reduction of the skin reactivities of the children, those from Wimi
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Primary School were re-examined by skin test in 1972.

ResurLTts AND Discussions

1) The blood examinations:

The results of blood examinations which were carried out in the inhabitants of
11 areas from Wimi-1-Ri, Ha-ka-Ri (1970), Wimi-2-Ri, Ha-ley-Ri (1971), Tae-hung-
Ri and Hae-Ha-Ri (1972) were shown in Table 1.

TasrLe 1. Result of blood survey in Che-ju Is., Korea (1970-1972)

MFD*
No. No. mf Mfrate among mf among
Area examined examined positive (%) positives  all the
examined

1970 Wimi-1-Ri  Myong-Yoon-Dong 335 43 12.8 46.3 5.9
Dae-wha-Dong 517 130 25.2 103.2 26.0
Seo-Song-Dong 209 48 23.0 . 644 14.8

Ha-ka-Ri 117 1 0.9 — —
1971 Wimi-2-Ri  So-Wong-Dong 45 12 26.7 14.3 3.8
Sang-Wong-Dong 42 9 21.4 43.1 9.2

Sa-Wong-Dong 52 6 11.5 27.3 3.2
Tae-Song-Dong 105 17 16.2 28.6 4.6

Ha-ley-Ri  Man-Chan-Po 84 28 33.3 86.6 28.9

1972 Tae-hung-Ri 3-Ri 138 17 12.3 12.7 1.6
Hae-Ri Ha-Dong 314 60 19.1 51.6 9.9

*MFD; Number of microfilariae per 20 cmm blood

Both the microfilaria positive rate (mf rate) and microfilaria density (MFD)
among microfilaria carriers were extremely high in Dae-wha-Dong (mf rate, 25.2%,)
of Wimi-1-Ri and Manchan-Po (mf rate, 33.3%,) of Ha-ley-Ri. Both of them faced
on the sea with many coastal rock-pools where abundant larvae of 4. togoi were found.
As shown in Fig. 1, higher mf rates were found in Bangs in Wimi-1-Ri near the coast
as compared with those of Inland areas. This fact may suggest the existence of more
frequent transmission by infected mosquitoes among the inhabitants living near coast.
In order to confirm this tendency, the inhabitants in Coast and Inland areas were
compared with each other regarding mf rate, MFD and the skin reactions. In Inland
area, mf rate showed 13.3%, and the average MFD among mf positive and all the ex-
amined were 31.0 and 4.1 respectively. On the contrary, those of the Coast area were
remarkably high resulting in 26.09,, 102.1 and 26.3, respectively. Furthermore, the
incidence of elephantiasis case per 100 inhabitants examined was 1.6 in Inland and
4.4 in Coast area.

As shown in Table 1, in Ha-Dong of Hae-Ri, 60 microfilaria carriers were found
out of 314 inhabitants examined. The mf rate was 19.19, and the average MFD
among microfilaria carriers and all the examined were 51.6 and 9.9, respectively.
In this small village locating near the sea-shore, there was a clear difference in the
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Fig. 1 Map of Wimi-1-Ri, Che-ju Is., Korea showing microfilaria positive rate in each Bang.
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endemicity of filarial infection between 2 areas, Inland and Coast. The mf rate and
MFD among the inhabitants examined were 12.09, and 3.1 in Inland area, and 27.09%,
and 17.4 in Coast area, respectively.

2) The skin test:

The skin test on the children aged below 9 years in Coast area of Wimi-1-Ri
~ gave a positive rate of 54.79%,, while that of 38.8%, was shown in the same aged children
in Inland area. The regression lines of wheal-size obtained from skin-test positives
by age-groups were shown in Figs. 2 and 3. The tendency that wheal-size increases
in proportion to the rise in age is clearly recognized in both of the populations ex-
amined. However, there is a considerable difference in the constant 4’ of the regres-
sion line between Inland and Coast people. As is shown in Figs 2 and 3, the average
wheal-size of the inhabitants from Coast area is bigger than that of Inland people,
which would reveal the higher endemicity of filariasis in the Coast area as compared
with Inland area. On the other hand, the age-specific lines of wheal-size distribution
were almost parallel except in the case of the infant.

As Katamine (1963) described previously, children in endemic areas are the
adequate subjects in order to estimate the recent situation of filarial infection by skin
test. Fig. 4 shows the comparison of regression lines of wheal-size in children aged
below 9 years in Inland and those in Coast areas. The figure indicates the difference
in endemicity between 2 areas.
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As shown in Fig. 5, in case of the children aged from 6 to 11 years in the Coast
area, there is a clear difference between 1970 and 1972 in the constant ‘b’ of the
regression line of wheal-size distribution.

The average wheal size of this population is reduced approximately 3 mm in
its wheal size.  As the children aged 6-11 years in 1972 grossly correspond to those
4-9 years of age in 1970, the result of skin test in the latter population was also figured
in Fig. 5. As is shown in the figure, the regression line obtained shows increase in
constant “b”’. This finding may indicate that; firstly, those aged 10 and 11 years
old showing stronger reaction than the younger in 1970 graduated from the school;
and secondly weakly sensitized or negative infants who were 4 and 5 years of age
in 1970 entered into the school during the period of recent 2 years. Based on the com-
parison of regression lines of wheal-size distribution between 1970 and 1972, it could
be considered that there was an increase of negative and weakly sensitized persons
among the community population examined. On the contrary, the counterparts
in the Inland area did not show such a change. In order to clarify the differences
which was shown between the children in Inland and those in Coast area, the age
distribution of positive rate in skin test and that of median wheal-size of 611 year
old children in these 2 areas were compared with each other. = As shown in Fig. 6,
in Coast area, the positive rate in skin test increased with age. In the children
in Inland, however, positive rate by age was remarkably lower than the correspond-
ing subjects in Coast area. The changes in the median wheal-size of the 2 popu-
lations by age were shown in Fig. 7. In the children in Coast area, the median
wheal-size also increased with age, while those in Inland area did not show signi-
ficant rise up to 10 years of age. These facts seem to show that the children in Inland
included a number of negative and weaker reactors in skin test from the beginning
of examination probably because of the less frequent filarial transmission in com-
parison with those in Coast area.

In Ha-Dong of Hae-Ri, as mentioned previously, the inhabitants living near
the sea were much more affected by filarial infections than those living in Inland
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Fig. 6 Age distribution curves of positive Fig. 7 Age distribution curves showing
percentage in skin test shown in the median wheal-size in the skin test of
childen in Inland and Coast areas of children in Inland and Coast areas of

Wimi-1-Ri, 1970. Wimi-1-Ri, 1970.
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area. The frequency of bites by mosquitoes was apparently high in the area neigh-
bouring on the sea.

This seems reasonable because the vector mosquito which was bred in the rock-
pools by the sea bites the inhabitants living in coastal side of the village more frequently
than those from inner side. This kind of transmission pattern was previously ob-
served in Wimi-1-Ri village. As shown in Table 2, however, there was no differ-
ence in the positive rate in skin test between the inhabitants in Coast area and those
in Inland area of Ha-Dong. Further, there was no significant difference in the
wheal-size distribution pattern between the 2 groups. This result seems to show that
the whole inhabitants of Ha-Dong were equally sensitized regardless of the distance
between their houses and the sea. This finding may be due to the fact that the size
of this village is considerably smaller than that of Wimi-1-Ri.

TaBLE 2 Results of blood surveys and skin test surveys in Wimi-1-Ri (1970) and Ha-Dong,
Hae-Ri (1972) in Che-ju Is.

Positive rate (%) in

Areas examined Blood examination skin test
No. No. mf mfrate Average MFD among 3}1310 dr;%
examined positives (%) among all all the bel an
positives examined examined clow
9 yrs old
Inland area 428 57 13.3 31.0 4.1 74.5 38.8
Wimi Coast area 631 164 26.0 102.1 26.5 81.9 54.7
Inland area 166 20 12.0 25.8 3.1 77.4 40.0

Ha-Dong Coast area 148 40 270 645 17.4 81.0 455
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Abstract: Although 14 species of mosquitoes were. collected in Che-ju Island, Korea in
August and September, 1970-1972, dominant mosquitoes feeding on man around dwelling
houses were Culex pipiens pallens and Aedes togoi. Natural infections with infective larvae of
Brugia malayi were demonstrated only in Ae. fogoi. It is considered from these facts that
the main vector of malayan filariasis in Che-ju Island is Ae. togoi. Anopheles sinensis which
is known as the vector of malayan filariasis in other areas does not seem to act an important
role in the transmission in Che-ju Island, because the desnity is very low owing to the
scarcity of suitable breeding places. The period for the larvae of Brugia malayi to mature in
Ae. togoi was estimated to be between 6 and 9 days from the results obtained by dissecting
the females of the mosquito reared in the laboratory for various days after the collection
at houses with microfilarial carriers. This period is much shorter than in the case of
Whuchereria bancrofti. The breeding of Ae. togoi was observed mainly in rock pools on the
seacoast, and only very rarely in artificial water containers within villages. Generally,
adult females of this mosquito were abundantly found at houses near to the seacoast, and the
density decreased with the distance from the seacoast. Similar tendency was seen in the
distribution of the patients of malayan filariasis.

Che-ju Island, Korea, which is 1,820 km? in area, is situated about 370 km
south-west-west to Tsushima Islands, Japan. In the center of the Island there is
a mountain with an altitude of 1,950 m and the plain area is rather small so that rice
fields are not much developed. Human filariasis caused by Brugia malay: is known to
distribute densely in the Island, in which mosquitoes were studied in 1970, 1971
and 1972 in relation to malayan filariasis. The results obtained will be reported in
this paper, as the second part of studies on malayan filariasis in Che-ju Island, Korea.

MosqQuitoes Founp IN CHE-JU IsLaAND

Larvae (including pupae) and adults of mosquitoes were collected in August
and September, 1970, 1971 and 1972, at nine locations on Che-ju Island, as shown in

1 Department of Medical Zoology, Nagasaki University School of Medicine, Nagasaki, Japan.

2 Department of Parasitology, Institute for Tropical Medicine, Nagasaki University, Nagasaki,
Japan.

3 Department of Veterinary Medicine, Faculty of Agriculture, Che-ju National University, Che-ju
Do, Korea. ‘
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Fig. 1. Collections of larvae were made by a dipper and a pipette at their breeding
places, and adults by an aspirator and a small hand net and also by a light trap.

Mosquito species found in Che-ju Island by collections of larvae and adults are
given in Table 1. Mosquitoes collected as the larval stage belonged to 14 species,
in which 8 were obtained as the adult stage also. In the below, some biological notes
on the 14 species are given.

(8)CHEJU
(7)6UUM

/.

(6)HAGA

(4)CHUNMUN (1) SEOGWIPO

(5)MOSULPO

Fig. 1 A map of Che-ju Do, showing the sites of mosquito collections.

TasrLe 1 Mosquito species found in Che-ju Island, August 21-September 18, 1970 and
August 14-September 4, 1971

Species Stage Locality
Anopheles sineroides L (9)
Anopheles sinensis AL (1) (3) (6) (7)
Armigeres subalbatus AL (1) 3) '
Aedes albopictus AL (1) (3) 4) (7
Aedes nipponicus L 3)
Aedes hatorii L 4) 9)
Aedes japonicus L 9)
Aedes togoi AL (1) (2) (3) (3) (7
Aedes vexans nipponii AL (1) 3) (9)
Culex hayashii L 9)
Culex bitaenioryhnchus AL (1) (3)
Culex mimeticus L 9)
Culex tritaenioryhnchus AL (1) (3) (6) (8)
Culex pipiens pallens AL ) (2) 3 (5) (6) (8)

A: adults; L: larvae
(1) Seogwipo, (2) Mangchangpo, (3) Wimi, (4) Chunmun, (5) Mosulpo,
(6) Haga, (7) Guum, (8) Cheju, (9) Halfway (Alt. 700 m) up Mt. Halla
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Anopheles (Anopheles) sinensis Wiedemann, 1828: Larvae were found in rice
fields, ponds, and rock pools on the river bed. Adults were collected by light traps.
In Japan this mosquito is a commonest species in rural areas, but rather few in num-
ber in the Island because breeding places are found only to a small extent.

Anopheles (Anopheles) sineroides Yamada, 1924: Larvae were collected from a
shallow abondoned well and a small pond, situated at an altitude of ca. 700 m, halfway
up Mt. Halla. This species seems to like cooler water for breeding than Anopheles
SINENSis.

Aedes (Finlaya) japonicus (Theobald, 1901): Larvae were common in rock pools
on the river bed situated halfway up Mt. Halla. We were never bitten by adults
of this mosquito while collecting the larvae at the daytime.

Aedes (Finlaya) togoi (Theobald, 1907): This is a commonest species in Che-ju
Island. Larvae were very abundant in rock pools on the seacoast, and rare in
artificial water containers in the inland area. Adults were collected in a large number
in dwelling houses, particularly near to the seacoast, and also by light traps. Feeding
on villagers is very active in the nighttime. ,

Aedes (Finlaya) hatorii Yamada, 1921: Larvae were found in rock pools on the
river bed, but the number seems considerably smaller than Aedes japonicus.

Aedes (Finlaya) nipponicus LaCasse et Yamaguti, 1948: A larva was collected
from a hole of the camellia tree at Wimi, accompanied larvae having been Aedes
albopictus. 'This species seems rare in the Island.

Aedes (Stegomyia) albopictus (Skuse, 1895): This is a common species. Larvae
were found in artificial containers around dwelling houses and in tree holes. Adults
are a daytime feeder on man.

Aedes (Aedimorphus) vexans nipponii (Theobald, 1907): Larvae were collected in
rock pools on the river bed around villages and in a ground pool halfway up Mt. Halla,
and adults by light traps. The number was not very large in the Island. Adults
are apparently exophilous in behavior, and scarcely found in dwelling houses.

Armigeres (Armigeres) subalbatus (Coquillett, 1898): Larvae were found in
artificial containers with dirty water, and adults were encountered sometimes in
dwelling houses.

Culex (Neoculex) hayashit Yamada, 1917: This species is known to be an am-
phibian feeder. Larvae were collected in small ponds within a forest half way up
Mt. Halla.

Culex (Culex) bitaeniorhynchus Giles, 1901: Larvae were found in rock pools and
ground pools on the river bed. This species was not numerous in the Island.

Culex (Culex) tritaeniorhynchus summorosus Dyar, 1920: Larvae were collected
from rice fields, road-side ditches, and rock pools and ground pools on the river bed,
and adults by light traps. This species was rather small in number.

Culex (Culex) mimeticus Noé, 1899: Larvae were collected in a small pond
halfway up Mt. Halla.

Culex (Culex) pipiens pallens Coquillett, 1898: This species is a commonest
mosquito around dwelling houses in the Island. Larvae breed in artificial con-
tainers, road-side ditches, rock and ground pools on the river bed, and so on. Adults
are abundant in dwelling houses, and attracted to light traps. This feeds preferably
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on man.

Besides the above-mentioned species, Chun (1968) reported Anopheles (Anopheles)
lester: Baisas et Hu, Culex (Lutzia) vorax (Edwards) and Culex (Culex) vagans Wiedemann.
These species seem to be small in number.

Dominant species of mosquitoes feeding on man can be seen more clearly by the
numbers of female mosquitoes collected at dwelling houses or by using light traps set
around dwelling houses, as seen in Table 2. The most dominant mosquito was C.
p. pallens, and the next Ae. togoi, at dwelling houses in 1970, though the number of
de. togoi seemed small at Haga which was situated some distance from the seacoast.
The data by light traps show similar results excepting An. sinensis. The distribution
of An. sinensis is influenced largely by the situation of rice fields, and 20 specimens of
An. sinensis out of 272 in total by light traps at Seogwipo is probably explained by the
fact that the site of light trap collection was very near to rice fields. However, the
population of this mosquito in the island is considered to be rather small, owing
to the small area of rice fields.

TaBie 2 Numbers of female mosquitoes collected in Che-ju Island, August 21-September

15, 1970
Collection method At dwelling houses By light traps
, Total (%)
Locality* (1) 3) (5) (6) Total (%) (1) (3) Total (%)
Number of collections 9 327 1 11 348 7 1 8 356
An. sinensis 20 20 (7.1) 20 (1.5)
Ar. subalbatus 4 4 (0.4) 4 (0.3)
Ae. albopictus 3 4 7 (0.6) 2 2 (0.7) 9 (0.7)
Ae. togoi 3 308 10 321 (29.8) 10 1 11 (8.9) 332 (24.4)
Ae. vexans nipponii 2 2 (0.7) 2 (0.1)
C. tritaeniorhynchus 1 1 (0.4) 1 (0.1)
C. p. pallens 159 504 64 19 746 (69.2) 238 8 246 (87.2) 992 (72.9)
Total 169 816 74 19 1,078 (100.0) 272 10 282 (100.0) 1,360 (100.0)

* (1) Seogwipo, (3) Wimi, (5) Mosulpo, (6) Haga

NATURAL INFECTIONS OF MOSQUITOES

All female mosquitoes collected at dwelling houses were, otherwise stated, preserv-
ed in 809, ethanol, on the day of, or from 4 to 10 days after collection, for later
examination of filarial larvae. In 1970, mosquitoes were collected at all of 327
houses in Wimi-1-Ri, the western part of Wimi (see Table 2), therefore the natural
infections of mosquitoes reflect the situation in the transmission of filariasis within
the area concerned. On the other hand, in 1971 attempts were made to collect mos-
quitoes at dwelling houses only with microfilarial positives particularly in Mang-
changpo, but natural infections can be compared between mosquito species, since all
mosquitoes found were collected at each house.

The results of natural infections with each stage larvae of Brugia malay: in mos-
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quitoes are given in Table 3. Possibility of other filariae than B. malayi can not com-
pletely be excluded, however it may be justified to say that all filariae found in the
mosquitoes are B. malayi from the reasons that all the 33 infective stage (third stage)
larvae showed the characteristics of malayan filariae, younger stage larvae with
terminal nuclei were found only in the thorax muscle, and only malayan filariasis
is reported from humans in Che-ju Island.

TaBrLE 3 Natural infections with each stage larvae of Brugia malayi in mosquitoes col-
lected at dwelling houses, Che-ju Island, 1970 and 1971

Days No. of Total  No. (%) of mosquitoes infected with
Mosquito after mosquitoes No. (%) Iststage 2nd stage 3rd stage
species Year collection dissected infected larvae larvae larvae
Ae. togoi 1970 0* 308 27 19 4 5
(8.8) (6.2) (1.2) (1.6)
C. p. pallens 1970 O* 504 2 2 0 0
(0.4) (0.4)
Ae. albopictus 1970 0* 4 0 0 0 0
(0.0)
Ae. togoi 1971 0% 292 12 3 3 6
4.1) (1.0) (1.0) (2.1)
C. p. pallens 1971 0* 329 1 1 0 -0
(0.3) (0.3)
Ae.albopictus 1971 0o* 2 0 0 -0 0
(0.0)
Ae. togoi 1971 4-10 264 27 0 9 22
(10.2) (3.4) (8.3)
C. p. pallens 1971 4-10 235 1 0 1 0
(0.4) (0.4)

* Resting mosquitoes were collected in the daytime and fixed in 809, ethanol in the
evening on the same day, so that it is thought that the fed females among them passed
about one day or more after blood meal, since both Ae. togoi and C. p. pallens are the
night-time feeder.

TaBLe 4 Number of Brugia malayi larvae in naturally infected mosquitoes shown in

Table 3
Days No. of Mean (maximum) No. of malayi
Mosquito after infected larvae/mosquito

species Year collection mosquitoes  1st stage 2nd stage 3rd stage
Ae. togoi 1970 0* 27 3.5 (12) 3.8 ( 8) 2.0( 3)
C. p. pallens 1970 0* 2 1.5 ( 2)
Ae. togoi 1971 0* 12 20( 4) 1.7 ( 3) 2.7 ( 5)
C. p. pallens 1971 O* 1 1.0(1) '
Ae. togoi 1971 4-10 27 3.2 (10) 9.2 (47)
C. p. pallens 1971 4-10 1 1.0( 1)

* See Table 3
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It is apparent from Table 3 that the infection rate was highest in Ae. fogoi among
three mosquito species examined. In 1970, 308 females of Ae. fogoi were dissected
and 27 (8.89,) were found infected, but among 504 C. p. pallens dissected only 2
(0.49,) were infected, and no infected Ade. albopictus were found though the number
dissected was very small. It was also indicated that only in Ae. togoi the third stage
larvae of B. malay: were demonstrated. Similar results were obtained also in 1971,
showing the highest infection rate in Ae. fogoi over the other two species. The low
susceptibility of C. p. pallens is in agreement with Feng (1934) and Hu (1940a and
1948).

The numbers of B. malayi larvae in naturally infected mosquitoes are given
in Table 4. Ae. togo: had many malayi larvae in their body; in the females examined
on the day of the collection the mean numbers for the first, second and third stage
larvae were respectively 3.5, 3.8 and 2.0 in 1970 and 2.0, 1.7 and 2.7 in 1971, and from
4 to 10 days after the collection in 1971 the mean numbers for the second and third
stage larvae were 3.2 and 9.2. ‘In an extreme case, one female was found to have 47
larvae in the third stage. On the other hand, the mean numbers of malayi larvae in
C. p. pallens was much smaller than those in Ae. fogoi. Among the four infected
females, three had only one larva each and the remaining one had two.

It was a question why the infection rate of C. p. pallens was much lower than
Ae. togoi, considering that the both species were concurrently collected in the same
houses and the chances of picking up microfilariae would have been same. Dis-
sected mosquitoes shown in Table 3 were those collected at dwelling houses in the
daytime and fixed in 809, ethanol in the evening on the same day or after keeping for
4-11 days in the laboratory. For this reason, it is thought that infected Ae. fogoi
and C. p. pallens had passed about one day or more from the infective blood-meal
to the dissection, viewing that the both species are the night-time feeder. Besides
the mosquitoes mentioned above, fresh-fed mosquitoes were dissected immediately
after the collection in the night at microfilarial positive houses, and it was found that
infected females of C. p. pallens had as many microfilariae in their stomach as Ae.
togotr did. :

From these findings, it is assumed that in Ae. fogoi the microfilariae which had
entered once into the stomach of the mosquito on blood feeding develop very well
to the infective stage in the thorax muscle, while in the case of C. p. pallens the micro-
filariae can be picked up by the mosquito, probably as efficiently as Ae. togoi, but most
of them are discharged in droppings and only a few reach to the thorax from the
stomach, and furthermore the mortality rate during the development to maturity
is very high.

VEcTOR SPECIES IN CHE-JU IsLaND

There have been known several species of mosquitoes which are susceptible to
the larvae of B. malayi. However, it can be concluded that the main vector of
malayan filariasis in Che-ju Island is Ae. togoi, from the facts that large numbers of
females were found biting man in dwelling houses and the infection rate with the
infective stage larvae was high. The suitability of Ae. togoi as a vector of B. malayi
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has been reported also by Chun (1968), Gun (1960), Kim and Seo (1968), Lee (1969),
and Sasa ef al. (1951).

Although Anopheles sinensis is a good vector of the parasite (Feng, 1934 and 1936;
Ho et al., 1962; Hu, 1940b), the number is small in Che-ju Island. C. p. pallens is a
commonest mosquito in the Island, but has an extremely low susceptibility, if any,
as mentioned in the earlier section and reported by Hu (1940a and 1948).

PERIOD FOR Brugia malayi LARVAE To MATURE IN MOSQUITOES

In Table 5 are given the numbers of B. malayi larvae by stage in the infected
Ae. togoi females kept at room temperatures (27.4C on the average) for 4-10 days after
the collection in 1971. For example, mosquito No. 13 was killed 6 days after
the collection and was found to have one second stage larva in the thorax and one
third stage larva each in the thorax and in the abdomen. It is rather difficult from
Table 5 to give the exact period necessary for B. malay: larvae to mature in the mos-
quito, because it could not be precisely determined when each mosquito took the
infective blood-meal. However, such data as Table 5 do give some informations on
the developmental period. The females infected only with the second stage larvae

TasiE 5 Development of Brugia malayi larvae in Aedes togoi kept in the laboratory after
the collection at microfilaria-positive houses, Che-ju Island, 1971

Days No. of 2nd
after Mosquito stage larvae No. of 3rd stage larvae
collection No. Thorax Thorax Abdomen Head Proboscis Total
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were obtained from 4 to 6 days after the collection, those both with the second and
third stage from 5 to 8 days after, and those only with the third stage from 5 to 10
days. Thus, it seems that the developmental period for malayi larvae to mature in Ae.
togor is between 6 to 9 days, if the fact that the time between the possible infective
feed and the fixation in 809, ethanol is about one day or more (see Remark of Table 3)
is kept in mind. This is much shorter than 12 and 15 days of the periods at 27°C
and 25°C respectively for W. bancrofti larvae in its suitable intermediate host, C. p.
pallens (Omori, 1957). This short period for the development of B. malayi is supported
by reported papers, as seen in Table 6. Eight species of mosquitoes belonging to
Anopheles, Mansonia and Aedes were examined, but all cases suggested the much shorter
developmental period for B. malay: than that for W. bancrofti.

The difference in developmental period between the larvae of B. malayi and W.
bancrofti in their suitable vector mosquitoes would suggest that Ae. togo: transmit B.
malayi much more efficiently than C. p. pallens transmit W. bancrofti, if other situations
are not different. This, in turn, implies that a higher density of vector mosquitoes
would be necessary to keep a certain level of microfilarial prevalence of persons in
the case of W. bancrofti than in B. malayi.

TaBLe 6 Days for Brugia malayi larvae to become infective in mosquitoes, cited from
various sources

Mosquito species Days Temperature Reference
Anopheles barbirostris 6.5— Brug, 1937 (Edeson, 1961)
Anopheles sinensis 6-12 Brug, 1922 (Belding, 1965)

6— 29-32°C Feng, 1934
6-6.5 29-32°C Feng, 1936
6-7 27.1-28.9°C Hu, 1940
Mansonia annulatus 8.5- Poynton & Hodgkin, 1938
Moansonia annulifera 9.5~ Poynton & Hodgkin, 1938
Mansonia longipalpis 9.5- Poynton & Hodgkin, 1938
-10 Wharton, 1957 (Belding, 1965)
Mansonia uniformis 8- 29-32°C Feng, 1934
8.5- Poynton & Hodgkin, 1938
Aedes aeg ypti 9- Beckett & Boothroyd, 1969
Aeges togoi 8-9 24-30°C Kim & Seo, 1968
s 6-10* Ramachandran et al., 1961

* Subperiodic Brugia malayi

Brtine PERIODICITY OF Ae. fogoi

To know the biting periodicity of Ae. togoi is important in relation to the micro-
filarial periodicity of B. malayi. Therefore hourly catches of mosquitoes were made
during a night at a hut facing the seacoast of Mangchangpo. All the mosquitoes
collected were Ae. togoi. The result is given in Table 7.

It is seen from Table 7 that the peak activity was around 2:00-4:00. How-
ever, it is usual for the pattern of hourly catches of mosquitoes to vary greatly from
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TasLe 7 Hourly catches of Aedes togoi from the
evening of August 31 to the morning of
September 1, 1971 at a hut* facing the
seacoast, Mangchangpo, Che-ju Island

Hours Weather Temp. C  No. females

19: 00-20: 00 cloudy 25 Q%%
20: 00-21: 00 cloudy 25 0
21:00-22: 00 cloudy 25 3
22:00-23: 00 rainy 24 3
23:00-24:00 rainy 24 9
24:00- 1: 00 cloudy. 23 3
-1:00- 2: 00 cloudy 23 4

2:00- 3: 00 cloudy 22 30
~3:00- 4:00 cloudy 23 30

4:00- 5:00 cloudy 22 12

5:00- 6:00 cloudy 23 4Hxx

* Four persons spent the night inside the hut.
** Females resting at the dark place of the hut.
*** No females were encountered after 5: 30.

day to day, possibly due largely to the difference in meteorological conditions.
Without the rainy weather before the midnight, the peak of biting activity would
have been found at the time nearer to the midnight. At least, it can safely be said
that Ae. togoi in Che-ju Island is a night-time feeder, since Wada (1966) reported that
Ae. togoi has a peak in biting activity around mid-night on Goto Ialsnds, Japan, which
is situated near to Che-ju Island, and also in our present survey neither biting nor
flying of Ae. togoi females was encountered at the day-time during the mosquito survey
- at dwelling houses and at their breeding places even when it was cloudy.

DispeErsioN oF MOSQUITOES

Patients of malayan filariasis in Wimi-1-Ri were apparently more frequently
found in the coastal area than in the inland area. In connection with this distribution
of patients, the mean number per house of the females of Ae. togoi, the main vector
of malayan filariasis in Che-ju Island, was illustrated for each of 19 Bangs of Wimi-
1-Ri in Fig. 2. It is clearly shown from Fig. 2 that the density of the mosquito was
higher in the coastal area than in the inland area, indicating the close relation bet-
ween the distributions of filaria patients and vector mosquitoes. For comparison,
the mean numbers of another dominant species, C. p. pallens, were given in Fig. 3.
There was not shown any tendency for the females of C. p. pallens to concentrate toward
the seacoast.
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Fig. 2 Mean number per house of Aedes fogoi females collected in each of 19 Bangs of
Wimi-1-Ri, Che-ju Island, 1970. One circle represents one female, and the Bang
without the circle designates that the mean number was less than O.S.

To examine the distribution tendency of mosquitoes, another attempt was made
in 1972. In Wimi-1-Ri five sites were fixed for the mosquito catches by light traps,
the site No. 1 being nearest to and No. 5 farthest from the seacoset, as shown in
Fig. 4. Light traps were operated in 10 nights from late August to early September,
and the numbers of female mosquitoes collected are presented in Table 8. It is again
indicated that the density of Ae. fogoi was generally higher at the site nearer to the
seacosat while the density of C. p. pallens, and of other mosquitoes too, had no tendency
to differ with the distance from the seacost.

. These distribution patterns of the two mosquito species can easily be understood
by the facts that the larvae of Ae. togo: were found almost exclusively in rock pools
on the seacoast, as seen in Fig. 4, while the breeding places of C. p. pallens were artificial
containers, road-side ditches and others which were common around dwelling houses.

The fact that the breeding place of Ae. fogoi is limited nearly to the seacoast
indicates the ability for the mosquito to fly a long distance, since the females must
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Fig. 3 Mean number per house of Culex pipiens pallens females collected in each of 19
Bangs of Wimi-1-Ri, Che-ju Island, 1970. One circle represents one female,
and the Bang without the circle designates that the mean number was less than 0.5.

fly to dwelling houses from the seacoast to feed on man and the engorged ones must return
to the seacoast to lay their eggs even when they took the blood-meal far from the seacost.
In fact, the dispersal experiment around a village in Uku Island, Nagasaki Prefecture,
Japan indicated that Ade. togoi can fly several km (Wada et al., unpublished). It
is interesting that in spite of their strong flight ability the density of the females is
generally higher at houses in the coastal area than at those in the inland area. In
other words, the females which have just oviposited are apt to feed on blood at houses
near to the seacost. This is very important in that the risk of humans to be infected
" with malayan filariasis is always greater in the coastal area wherever the place with
high endemicity is situated, so far as Ae. fogoi is the main vector. Another interest-
ing point derived from the behavior of Ae. togoi mentioned above is that the familial
aggregation of filaria patients, as seen in the case of bancroftian filariasis transmitted
by C. p. pallens with a short flight range (Omori, 1965), would not be expected.
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Fig. 4 A map of Wimi-1-Ri showing the sites of light trap collections in 1972 (No. 1-5)
and the relative density of Aedes togoi larvae (plus signs).

TasrLe 8 Numbers of female mosquitoes collected
by light traps at the five sites in Wimi-1-
Ri in 10 nights from late August to early
September, 1972

Collection site No.* 1 2 3 4 5 Total

An. sinensis 2 4 2 4 6 18
Ar. subalbatus 1 4 5
Ae. togoi 168 112 120 51 82 533
Ae. vexans nipponii 1 3 4
C. p. pallens 11 8 39 13 7 78
* See Fig. 4
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(AH1,300A) T#E#700m, Nunuk (A 2,680
A) T¥#EHk# 300 m, Tjibodas (AM700A) C#
#Hi#1200m T 2 DO MEBEBRRIR 1 IR T WL T
Hb, MABROWE Vv v ORMARIIEET,
Madjalengka #1544 (CEMiX 24 (Dr. Ie Ti-
ong Bie KX Dr. Kriswana) L#ES, #-T
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7cDRELAPBDTEN) ABKEFITH - 7o

PEAE T T ER O L, Madjalengka
2114 (BB 974, #1144), Argalingga 2254 (5
86 4, # 139 4), Kantjana 51 % (5 19 &, #& 32
%), Tjipulus 71 & (3B 35 £, %&£ 36 &), Nunuk
2054 (81104, % 954), Tjibodas 514 (5134,
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o LORMBCERLIBZELHBAS
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% O R L Madjalengka 32 #], Argalingga 104
#i, Kantjana. 22 #l, Tjiplus 20 £, Nunuk 100
#1, Tjibodas 36 BICH - =,

05 b, RIEMBRERDOE LN O @G
272 §]¢, Madjalengka 244, Argalingga 97 i},
Kantjana 17 #], Tjipulus 14 4, Nunuk 84 #i,
Tjibodas 3681 T & - 1co M, R MIFHERSI
ETERFEARAPICHRT 5 HBRROBHHLPEX
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AR, FRMmBkE, AMmBKLK ALKER
UBERBBIZOVWTEOFEHEYROLLELD
mec, TheEHrTONTHETZEH2, 3,
4, 50 L% 5%,

b, ThHLoEREHXITE - THeZEND
b, R Tiipulus TH ~ & { , Tjibodas
THA BN ZR L, BRER TR Tiipu-
lus ¢{&{, Tjibodas CHWHEHAE 2R LTWw 5,
X, Bk P Tt Argalingga T~ & { , Tjibo-

=720 das TH 4 EWBIEAED bl
TasLe 1 The average values of erythrocytes, hemoglobin, color index and leucocytes
L Erythrocytes Hemoglobin Color Index Leucocytes
District  104/mm?® | g/dl /mm®

Madjalengka 445.314+131.03 11.58+1.12 0.7464-0.063 8,009.384-1717.96
Argalingga 430.134+63.52 11.13+1.11 0.8204-0.110 8,571.294-1833.47
Kantjana 517.954-84.45 10.84+1.01 0.6704-0.100 | 8,109.094-1837.72
Tjipulus 572.50+ 104.66 10.864-0.85 0.609+-0.100 7,730.00+ 1467.34
Nunuk 416.5 41224 10.30+1.96 0.809+0.212 7,802.024-2770.52
Tjibodas 357.724+110.26 10.674+2.04 0.8914+0.170 6,383.334-1874.03
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TasrLe 2 The average values of eosinophilic leucocytes

District Percent of Eosinophils | FEosinophils ( /[mm?)

Madjalengka 10.364-6.60 798.27+4-534.21

Argalingga 9.394-6.07 796.134-536.91

Kantjana 12.884-9.11 1,064.504-823.93

Tjipulus 13.29+8.87 1,120.924-859.22

Nunuk 9.324+6.68 687.57+529.39

Tjibodas - 8.7417.61 549.134-559.18
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Fig. 6 Eosinophilic leukocytes in the peripheral
blood.
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Fig. 7 The average percent of eosinophilic
leukocytes in the peripheral blood.
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TasLE 3 Indicence of eosinophilia in each district

District Eosinophils ( [mm?®)
>500 >1,000 >1,500 ‘ >2,000
Madjalengka 50.0% (12/24) 25.0% (6/24) 16.7% (4/24) 4.2%, (1/24)
Argalingga 52.6% (51/97) 25.8% (25/97) | 10.39% (10/97) 3.1% (3/97)
Kantjana_ 64.7% (11/17) | 29.4% (5/17) | 29.4% (5/17) | 11.8% (2/17)
Tjipulus 85.7% (12/14) | 35.7% (5/14) | 21.4% (3/14) | 21.4% (3/14)
Nunuk 52.49% (44/84) | 22.6% (19/84) | 3.69% (3/34) | 2.49% (2/84)
Tjibodas 33.3% (12/36) 16.7% (6/36) 2.89% (1/36) 2.89% (1/36)
Table 4 Incidence of eosinophilia in age
Eosinophilia in Peripheral Blood ( /mm3)
Age s 500 1,001 1,501 | more than Total
group surveyed l l I}
1,000 1,500 2,000 2,000 cases %
15~19 18 6 6 1 1 14 77.8
20~29 63 16 8 4 4 32 50.8
30~ 39 76 22 11 5 3 41 54.0
40~49 67 21 11 3 2 37 55.2
50~59 25 6 4. 0 1 11 44.0
60~69 15 5 0 1 1 7 46.7
more than 70 7 0 0 0 0 0 —
Total cases 272 76 40 14 12 142

III Madjalengka |E#hiEcHDNI=iFR
HRIBEIE

Madjalengka |l 4 £ 0 # 529 12 IF BRER I
EHALNEOT, FHMFRRYA 500/mm?
Ubk%ZmRL1k 142 MKOW'E&%‘#?WKT&&«;
L R 142 BB T 46 B, KT 96 BIT—
REFIZZoW, BRLEL2IZZ0RNREEBF
9B A, KT ITAAT, R2IFBREBEFZEDO RH
INTHEE, BT 46/98(46. 94%), & F 96/174
(55.17%) THBEKMNIZIEYEHICHEL TN
LEEEINS,

2. T ELNIIHEBRBEBOREFEE

THhDHE, 156~19 F T 77%(14/18), 20 F —29F

T 50, 79% (32/63), 30—39 T 53. 95% (41/76) ,

40—49 F T 55. 22%(37/67), 50—59 F T 44. 0%

(11/25), 60—69 F T 46.67% (7/15) TH b, 70

FULTR T HLRACHEBREZRARD bRk,
BEL, FELHMITI5—~19F D O TRFBRKHS *

ATIADOHHL2 BN, 20 FLUBOIDOTRES

CErETRE LEN (F4) ,

3. YSUTZRUISURL—DEXE: 40
ORETCEKEMHAIZ~5 ) 7HEBERB LA
HETHDY, MBBRIA=53)YT7XE75 v
N —OEEL 26.06% (37/142) IZA bh, <5
) 7 BRI 19. 71% (28/142), 7 5 v~ — ik
X 7.74% (11/142) Thotce |
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4. BIRICEKDIHEX: HEERICHELTEARD
O HEM Lz, Blb, OWESR, MWHAB-722
LB L, QRPTRT->BEVIodRE-72Y
T5ZENBLE, @ LIURICEELIVELD
ZENB B, OnodHoBEABEBWD, O
HOHLEDPZEBEOLELEBAILGI LD 5,
@@L THiET 2, OMOR-TZPENTHE
Lz bbb s, @XLERT Y, @FER
hofeZ LB 50 9T, 9P 2 MY EE
P r &2 7Bk 37.32% (53/142) T, 1ML LG
L BELTdDIX57.74% (82/142) TH -T2,

ODENERCELTE, OX{BELI{ERSLT
LB b, QLB THTRBYINTHZ &8
BB, ORBOELS DT LD L0, Of
HPRZ I DRSS T L0550, O4H
FPHRMLES, AMP2HEECEEEEZLD
DIt 16, 209%(23/142) TH -7,

PEIRERRICEE L TId, OFBL{ DD, On
DIFZAHL L, OFM LI LB 50, OO
EXBEF 2P b4 MR LE
B, 4P 2MMEICBEE L2 ol 20.42%
(29/142) TH » 7o

oM, ORBIZLENPYLEH L, DL
CRBICEBENTE 2D L) 2OBRMOS
L1 LB EE LD O’ 19.01% (27/142)
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5. M5t RIKERIE & DB

z O O BRIRE O A RB i BER'Y o
{THHA, HIAKD S HE, R—ILEHET
HoTHIHMRICL > THRIBEORARITHDL 2
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Tasee 5 Incidence of eosinophilia associated with endemic goiter in each district

Eosinophils ( /mm3)
District 500 1,001 1,501 2,001 more than
J{ 1 1 1 Total cases
1,000 1,500 2,000 3,000 3,000

Tjibodas 5 5 0 1 0 11 \
~ Argalingga 18 13 5 2 0 38

Nunk - 14 7 0 2 0 23

Madjalengka 1 0 0 0 0 1

Tijpulus 0 0 0 0 0 0

Kantjana 0 0 0 0 0 0

Total cases 38 25 5 5 0 73




TaBLE 6 Relation between eosinophilia and

endemic goiter
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. . 500 1,000 1,500 2,000 more than
Eosinophils /mm® ~1,000 | -1,000 | -2.000 | -3,000 | 3,000 Total
Cases of whole eosinophilia 76 40 14 10 2 142
P (53.52%) | (28.17%) | ( 9.86%) | (7.04%) | (1.41%) (100%,)
Cases of eosinophil 38 25 5 5 0 73
associated with endemic (52.78%,) | (34.25%,) | ( 6.85%) { (6.85%) (100%)
goiter
Cases of eosinophilia 38 15 8 5 2 68
without endemic goiter (55.88%) | (22.05%,) | (11.76%) | (7.35%) | (2.94%) (100%)

6. ZDHEEFKETR

732, KatEr ) == 14, #EHRK~NVv=T
1HIChR B0 1 BT A b e, i, RAEIMFHRER

BRRIC 7 23—~ A LOBKEBLET 530 HAH$2,000/mm® P EEE L7 12HITOVWTED
270, RSP, KREHIE2H, MEiELON

BONIFRERRTHERTOMTH b,



TaABLE 7 Summerized data of twelve patients who showed eosinophilia more than 2,000/mm? in the peripheral blood

No. 1(281) | 2(377) 3 (597) 4 (607) 5 (526) 6 (655) 7 (445) 8 (255) 9 (178) 10 (20) 11 (683) | 12 (585)
Age, sex 30 ¢ 25 2 43 < 30 2| 60 2 40 3 25 2 50 2 20 2 17 = 38 2 24 2
District Argalin- |Argalingga | Tjipulus | Tjipulus | Madja- | Kantjana |Argalingga | Tjibodas Nunuk Nunuk | Kantjana | Tjipulus

gga lengka
Height(cm)| 150 130 148 148 145 158 143 140 146 154 143 150
Body
weight(Kg)| 43 34 47 47 43 50 41 31 45 45 40 50
Body tem-
perature 36.3 36.0 36.5 36.4 36.0 37.0 36.3 36.0 36.9 — 36.6 36.7

(*C)

Anamnesis — — — — — — — malaria — — malaria —

Frequency

of 11 4 0 1 1 — 2 6 0 — 1 4

pregnancy

Frequency 11 4 0 1 1 — 2 6 0 — 1 4

of birth

Present 7 4 0 | 0 — 2 5 0 — 1 4

children

Frequency

of minute — 20 24 — — — 23 22 21 24 21 —

breathing

Frequency

of munite — 80 80 — — — 80 104 88 88 50 —

pulse

WBC /mm? 10,200 8,000 8,800 8,200 9,000 7,800 9,000 8,200 7,400 12,800 12,600 9,400
neutro 49 32 36 46 56 26 34 37 14 49 54 14

% lympho | 28 38 38 28 20 32 30 26 46 26 16 42
mono 3 2 2 0 0 6 8 3 2 2 4 4
eosin 20 l 26 24 26 24 36 28 34 38 23 24 36

81¢c



2,132

Eosinophi- | 2,040 2,080 2,112 2,160 2,496 2,520 2,788 2,812 2,944 3.024 3,384
Is fmm?
RBC 323 412 550 825 501 560 480 — 415 325 653 550
X 10%/mm3
Hb g/di 10.0 11.6 10.4 9.8 10.8 9.8 11.0 10.5 10.0 11.0 13.0 11.0
Color index| 0.97 0.88 0.59 0.37 0.67 0.55 0.72 — 0.75 1.05 0.62 0.63
Blood
pressure 130/74 105/65 148/80 128/80 208/94 118/72 108/78 112/76 120/70 — — 112/74
mmHg
Urine normal — normal normal normal normal normal normal normal — — normal
pH 8.0 — <5.0 5-6 5.0 6.0 7.0 7.0 5.0 — — 8.0
Goiter 10x5x3 8x7x%3 — — — — — 35x3cm|8x3x0.5] 8x3cm — —
(size) cm cm cm
epigast- | ophthal- | arthral- retching, | tinnitis, tinnitis, dacryo- dacryo- palpita- | dacryo- tinnitis, lumbago,
ralgia, | malgia, gia, abdominal| dysacou- | cough, rrhea, rrhea, tion, rrhea, epistaxis, |fatigue,
ortho- | dacryo- lumbago, | pain, sis, cough, | palpi- palpi- sputum, | abdominal| opthal- cough, tooth-
pnoe, rrhea, cough, abdominal| night tation, tation, cough, malaise, | malgia, retching, |ache
: tooth- | arthral- dizziness, | malaise, |sweat, dizziness, | vomit- hemo- . abdomi- | vomit-
Questio- ache gia, ness, dizziness | epigast- toothache, | ing, ptysis, abdominal| nal pain, |ing,
nnaire toothache | toothache ralgia, retching, | night pain, abdomi- |abdominal
arthral- abdominal| sweat, lumbago, | nal pain,
gia, pain, epigast- | dizziness, | malaise, |abdomi-
lumbago, andomi- | ralgia, fatigue headache, | nal
dizziness nal orthopnea, . dizziness | malaise,
malaise, | palpi- hemato-
hunger tation, diarrhea,
pain, fatigue, consit-
fatigue, abdomi- pation,
toothache, | nal headache,
malaise dizziness,
fatigue,
toothache,
endemic| endemic | pharyn- | eosino- hyper- eosino- €osino- endemic | endemic |endemic |r-omarth- | eosino-
Clinical goiter, | goiter, gitis, philis tension, philia. philia. goiter, goiter, goiter, ritis philia.
diagnosis | eosino- | creti- eosino- conjunc- €osino- eosino- trachoma, | tubercu-
philia, | nismus, philia. tivitis, philia. philia. eosino- losa,
eosino- eosino- philia. eosino-
philia, philia. philia.

612
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bbb EEZLNTWE, MLEBRES, A
HEES), AHBERAE®, 32 FF v AEY, b E
VA=Y, = vy oMK BRAEY, FEF
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F—IZAbhknd, =7 Y 7 TR, ZOEE
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EOSINOPHILIA IN INDONESIA
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Since 1964, the Kobe University School of Medicine has continued yearly a medical survey in
summer in Indonesia with an attempt to promote the mutual friendship between Japan and Indonesia
through medicine.

Between July and September 1966, we have conducted a medical survey and serivec on 812 patients
in the mountain district of Madjalengka area, western Java including Madjalengka, Argalingga, Kantjana
Tjipulus, Nunuk and Tjibodas in Indonesia. Eosinophilia (more than 500/mm? in the peripheral blood)
was detected in 142 cases (52.2%,) among 272 inspected cases.

No significant difference was found in the occurrence of eosinophilia between males and females,
and between ages. In 26.1%, of the eosinophilia patients, malaria and/or frambesia were found in their
past-history. Gastro-intestinal complaints were found in 57.7% of the eosinophilia patients, cardio-
vascular complaints in 16.2%,, respiratory complaints in 20.4%, and skin complaints in 199,. In 12
patients, whose eosinophils in the peripheral blood were more than 2,000/mm?, cardio-vascular and
respiratory complaints were detected in 6 and 5 patients, respectively. ‘

Although we have detected endemic goiter in this area as shown in the previous report, no significant
relationship between eosinophilia and endemic goiter was found. .

As for the cause of such eosinophilia, the life environment of people in the district appears to be
most important, though a definite conclusion has not been reached until present.

1 The 2nd Dep. of Pathology, Kobe University School of Medicine, Kobe, Japan.

2 Co-operators: Masahito KAYAMA, Akihiko NAKANOIN, Takehumi MATSUO, Sadao

~ KAMIDONO, Kimio MATSUNAGA, Nobuhiro OKAMOTO, Susumu SAMOTO, Ie
Tiong BIE, KRISWANA, REGAWA, Liem Sik LOK, BERNARD, Jap Kwie SENG, Musa
SUMAWIKARTA, Ponpon IDJRADINATA, RESMIATI, MAR, TABRANI, Gan hoay
HIEN, Coen BENG, GANTIRA, Seno SUTEDJO, Mieke ATMASOEPRAD]JA, Salman
TISNAWIDJAJA, Muchjiddin HANAFI, A. W. SIHALOHO, Derry Fisalma AMAN. SENAN-
DIE, SUBAGIO.
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EVALUATION OF EMERGENCY TREATMENT OF ADDER
BITE WITH 5% TANNIC ACID SOLUTION

Kenj1 OkaMOTO, YUKIKATSU NAKADE AND YUKIO YOSHIDA
Received for publication 8 Sept. 1973

There are thirteen species of vipers distributing in Japan. Among them, adder (Mamushi in
Japanese: Agkistrodon halys blomhoffit) is most common except Amami Island, Kagoshima Prefecture
and Okinawa Prefecture.

Although the injection of anti-Mamushi serum to the Mamushi bite cases is very eflective, we used
to hesitate the use of the serum because of possible occur of the serum disease. Under the background
mentioned above, we have successfully treated nine patients of Mamushi bite in a farm village of Kyoto
Prefecture by washing the wounds with 5%, tannic acid solution which was first demonstrated by Okonogi
et al. in 1970.

This method is very easy and useful, and considered to be most appropriate in a case of the fol-
lowing conditions: (1) patient within 15 minutes after bite, (2) patient who has ever treated by anti-
Mamushi serum, (3) patient who has allergic constitution, and (4) species of snake bited is doubtful
whether it was Mamushi or not.

Dept. of Medical Zoology, Kyoto Prefectural University of Medicine, Kyoto, Japan.



HA#BGERZ M

w1k #3,48 H231-243

231

FRBRERE X O A1 GEFERERD
P2 SRR T RIB AR D BESE

Ak E - FT R AR - MERE - BHER - HE o
: I8 £ 10 A 11 H =

#E B

BERB K- 2HE, @RI UEZ0boB
EFAERKBIEARE, EARROLR & 4K
BEORECL » TREIVEMICEEROEL W
BT*%7z L. ZLTHAFERTFHLSETD
FRIZBICEW TR ERBRE I L FERIPE
— Y PROUBRABREEMN - TR Z L REANM
WwWTwnb, 2 CTHEBTHEEH & L KK
FHEEZEHSOBRER T T 5 5iE 6 EHOBRE
B A ENIIRH Lz 2 5, BEFERRK
BOBB~OFEBABVBHA LD TE DEEH
WEBEE L ZICRET S,

B3 50 FROMERODWR
BEE O 19228 X Y1972 1T 3 1B

Geographical distribution of intestinal
parasitic diseases prevalence in Japan p

in 1964

N Over 20%
BN 15~20 %
10~15%
[ 5~10%

EFEROBRPROWEER A5 LR DML, &
2RKEHE CHRHEOBMELD LTI 0%

s, d
\
\.‘,l

Incidence

30 Roundworm
X
20 \
x5y, Hookworm »
10 XS /x\x L
\ XK N,
x \G-xﬁ"x KX XK Mg SR

LS O CT s §
2226 35 45 50 55 60 65 70 Years

Fig. 1 Results of Stool Examination According

to Government’s Information (Made by
Health Center).

Geographical distribution of intestinal
parasitic diseases prevalence in Japan
in 1971

Investigoted 1790467

Positive 473%

)
e

V777] 10~ 15%
EEER 5~10%
— 1~5%

Fig. 2 Geographical distribution of intestinal parasitic diseases prevalence in Japan.

1 BN FHEARETRFERE 2 HAFERTHS 3 HRBTHEEHSE 4 KKFHEEHS




232

WHBOBEREFRLTVRE, ZOBEAR/NERS
JUBHERENRE Lz o CRBIIRNEE
ThY, NBEBRLEEHTHITABELTH
ANEBL T,

%2 KR BB Y RN L70% £
272481950 ELIBIZ IR OR BT E D, 654
B 10% %8BIz "TIETIR S5 % LB
Lo BEHIEIBET %052 OMEHTILRER
PRELEAELLZDIOBRERTH S LAthh s,

FIRBEALO GERF & HRYE O L 19644 &
1971 ETHE L - O B2 TH b 1964 T
S2ENRKATRERYS % L HLIRZLGEDDEL,
10~20% s KEHT20% Tih+ B H11RITKRA T
Wa s, 7TEROITIEIZEWTREEO LA
S5BLUTORRELLYD, 1%L LOREHEE
hofco TOKBITL D, BEFERBRPERIR
A THEENCRLEATES LTwb T L
bt b

IOXI WXL THEBEFEROBRREEHEL,
FTTRONR L) IWERBEL LN TEREFAR
B OBABHM L TE . & {IT/NERZH
BHELOEF Ay —R EELLNDOTEENIT
B THBITGEARIBICEIZE L T2 EBRTE L
o FITTRITEND FHEIT L - TEENICERE
ODR\EEBITT DI LI LT

RMENREBERE

1. FAEHR

JFORBT MR E &P & CRRTHREZHS
BER (LUB) KRBE X CREHFT O/
W, BEOKEES T TEMBRELERL UBE
g d (RN OFEXHARTNWSE, 20
Ba, FREREICE L O TRRBIIN 95%ITE
T 5,
AFAEOMNEKE LT, EERBTFHEEHSEI
BEORIVOERBLZHE R & h/NERTZFITR
FBL, EEAMBECIDI0EHME Lz, &
RIEEATIK, WT2TETH -7

B O A o B AH2 1966 4 (FBF1 414F) &
L1971 4 (FEFI464E) D 6 DR AR L T
BHOMRE Lice HEOBRE AL 100 £ B AL

THIBEERMAKB—ELTwE0T, BFE
504N ET I T CEBEB O AR
CHBBRE) AHEx25ER3IOLIITEh 5,
INEHRDLERSEHIIEL L T600~1000 &0 K
ZaALTnd. DERIE 2004 183004 3 8
TH-720

KERFO/N, H, BROMBREERMETI
Z0d, LA RBAKRERRIZ O TRIEAITE
WdDEELDB, FELTHANE L, EKoxt
FHMOEARKE W, REFERTHRZIZ 0H
CHHER 20 &, % fo/NEAT 5 R (1967~'71)
WC1ECHIHRIEEEZR L7230 134 A0 AE
ERE TR,

2. WERE

HRAFHEZHMESL L KRR THEEHREE
BEELBLLC—®E (—HRH) Ko2EEBER
REEA—f (EER60~100mg) *EKL, &
EMBRELTOBRYAT LI EERETEMBER
1005 TINERE L, AEEOH AT 4005 TH
BROBEXHRALTnD, Lt TRERE L
TOHRIPBRBENIABILIRELTNELEE
2Zbhd,

M LRI OnTEHN NV F I — F 2ER
LBREZOBRAERBEL b, HM 41~46 4 (1966~
1971) OEKBBREABR L FEBINEHR (B
£20.1%) LUV BRI O BREABTETL
720

BIREERE BB L 5 ICKEH 1 BEE -
Twnd, BEROVEWNEKR TR 1 AD BRI
BEDOHBED0.3% YU LoF L hmipEtRoEL
5O THENTTL 2, Lo LEE#E/PNERT
ZB3 D &9 IT 100 B H A B/NERIE 3 BITT
EAnOTINE—RERT 2 &, FAERINEHE
ROBHBME0.2% T2 EHNTE, KK
ot sh#ERECcA (50~804), B (100~
300 4) O 2EITHU, N, W, BRI 500 4L
Lo ERIE TSI LT L,

3. HEHE

HZROMBEEERL AL FLEMINE —
VIMRIESRADY, HENICTEAEADE
PEZTRBRBIZO LD, BRI A



Frequency of schools

\VI
Suburban Schools

Urban Schools

Number of children

2 4

6

10

14

16(x100)

Fig. 3 Frequency distributions of subjected
population of schools divided in groups

HEFA FEAALTAREERD

of urban and suburban areas of Tokyo.

BETRER/NVERE 100 £ DEEET

R oE OB W

R FERIBBEERD 6 EHOBEELD

233

SRR LA (73) BT (27) 1T41)T1966
FEX DI9TIEITW I 5 6 FE M O F B FI IR R
SHOEMATHEIHTLLEEL,HA40L) Tk T,

Br—t v RO EBIRBEEFNC K TEHNBE
FBLTHDY, MBELIFELHML T 19714
T I EAEE 40%, BT 30% IC& L. BIPEH:
BOB®RIMG D FELIERILOBEMERL TR b,

40

301

Incidence

20

1966 67 €8 69 70 71 Years

Fig. 4 Increase of the rate of schools showing
zero percent or 0.2 percent of parasite
eggs in feces examination in course of

3 calendar years.
TasLe 1 Distributions of the egg positive rates(%,) per each schools in course of cal-
endar years
Urban schools ! Suburban schools
’66 67 ’68 ’69 70 71 ’66 67 68 69 70 71
Number | 67 67 70 71 70 73 | 23 26 25 26 24 23
Zero | 89 179 27.1 31.0 37.0 39.7 | 43 115 200 11.5 334 304
w ~ 02149 254 200 409 285 438 [ 13.0 154 360 500 37.5 435
_5 ~ 041239 224 257 126 27.1 11.0 | 13.0 23.1 200 19.2 209 174
= ~ 06| 60 165 185 113 7.1 14| 43 303 120 3.8 4.3
a ~ 081 149 120 7.1 1.4 2.7 1 26.1 115 4.0 3.8
& ~10[105 15 14 14 1.4 | 26.1 3.8
§ ~ 1.2 7.5 1.5 1.4 4.3
< ~ 141 15 15
o ~ 16| 6.0 4.3 4.0
‘@ ~ 18| 15
s ~ 2.0 3.8 4.2
. ~ 2.2 1.5
B2 27~ 28| 3.0 4.3
8 31~32| 15
o 3.9~ 4.0 3.8 4.2
° 59~ 6.0 3.8
£ 8.1~ 82 3.8
B 85~ 86 4.0
12.1~12.2 4.3
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TABLE 2 Corrcspondihg chart of the egg positive rates between succeeding two cal-
lendar years, summary between 1966 to 1971

The egg positive rates in succeeding years

% | Zero: 02 04 06 08 1.0 12 14 16 1.8 2.0 22 24| Zero-Rate

Zero | 43 : 23 12 3 1 43/82 52.4
» 0223 131 26 5 1 1 T 23/87 26.4
$ 04 | 17 i 25 16 13 2 1 17/74 22.9
; 06 | 11 i 15 4 4 3 1 11/38 28.9
S 08 3 7 6 1 1 1
& 1.0 2 1 1 1 4 7/40 17.5
&12 2 1 2 1 2
=14 1 1
5]
5;2 1 i 2
Sl
2 20
2 22 1 2/11 18.1
o 24
¥ 26
L 28 1 1
H 30

3.2 1

u . 12/68 3/34
o 43/103:23/104 1/24
= 417 © 221 176 88 4.1

T LITHMNIL 1968 L% X TN TH1BUTT
Hbo 1971FEITIR 0.2 B EHD 44BI1TE LT,
T TIEHFRO/NERIZEMA L VBN T DA,
WRERLOFEAMERL, 1971 D 0.2% K1
MU%TH b, TZLILKAE 2 BIEEA 1 B L
AL, & CIOKNUMNER L 19664 13%, 1971 4
2.8%TH5b,
2, Fr—kv MEHBAOLE

1) FREEOHEIZLAE N —+y MEHER

(6 EMEEH

WA RN RTIBIT RIS 4 6 FE M L <H
FRELY) T TR BEKRTIRENW.Z T T 66~
67, '67~'68, ’68~"69, ’69~'70, ’70~'71 4E
DS METHHITEFBLIBETH-T, ThEd
LD oBE2TH 5,
E2EBITIELLUIEEORBERED LITL
TTREBEOBEREBEENDI L, Ft—k v
FEEASIREE TN — k> P RICK B HERIT52%
THDHH, 0.2~0,6% K b HEL 23~29%,
0.8%BLL EO%BPHIZ18%B LIBRTH Y, ZDE
BAtBERETLIZUTORKRTHEETS 5,
Thbb—EE N~k FRITE > T/NERILE

BRIZHLTE S~ FERBUL D B,
WICE2 HMITIED LT~ v MEORIE
BEoaREHELEHFT 22 E085TEL, Z0F
AHCELBE, Br—rr MERFHI03 405 b,
MEEFR A~V M ORI TH -z, [l
CEI R LTHENN~V EROBEEDOF ¢ —
Y MRTH-Tc BRI L DD L 0.2% KTl
22%, 0.4% $:18%, 0.6% B9 %, 0.8% Ll L&
ABLHFHBLTHDE, THRF— 2 FKBHE
UCBEHERICENLEENZ &, b UBEZIEL
LT ZOBBBRIEL $S L ONBBAERL
T\nb,
2) BEEHNFN—vr RO HBEER
ORI 6 EM—FE LRI TH 2, L
LELITEDLLSTEN—+ > O MBI EE
BBIZIVEELZI0oTHEHH, BAFITE
DL ICHABERMBED > Te Lo BEND
%, 2 CTHRESMETORMINTHHRAEDOE
E-TDWE3ITH B,
COBRERITKED L, —BITFE S —€ VT
BOHBRBRNEEZ < ~tY L LO OB
B KT, 40%, 58%, 37%, 65%, 50% % m LT
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TasLe 3 Corresponding charts of the egg positive rates between succeeding two calendar

years in five combinations

1967 (65) 1968 (67)
% | Zero 04 0.8 1.2 << |Zero-Rate % | Zero 0.40.81.2 Zero-Rate
Zero 3 2 2 0.43 Zero 7 0 3 2 0.583
04| 3174 |os | 04| o 1661 | oz
Slos| 2742 0.136 Slos| 2125 0.105
1.2 2 35 0.200 1.2 1 1 0
< 2 2 3 2 0.222 < ' 1 0
Zero-Rate | 0.25 Zero-Rate | 0.39
1969 (68)
% Zero 04081.2 Zero-Rate
Zero 7 . 12 ‘ 0.369
04| 10166 | 0312
g 0.8 3 8 3 2 0.188
1.2 1
< :
Zero-Rate | 0.33
1970 (68) 1971 (70 Schools)
% |Zero! 040812 |Zero-Rate % | Zero! 040812 |Zero-Rate
Zero| 13 | 7 0.650 Zero| 13 i 12 1 0.500
§ 04 ......... 7 ..... 2 65 ................. 0185 ....... § 04 ........ 1 3 ........ 232 ..... 1 ........... 0 334 ......
- 0.8 4 4 - 0.8 3 2
0.500
1.2 1 1 ' 1.2 .
Zero-Rate | 0.52 | Zero-Rate | 0.45
POWMEND LD RSOBEFOLLBIEL TS RIZCZORERITER LG, WEET -

BLEI TS, FN— Y I EHOE -V
FROEMARAFEZ(P<0.05) %3 » T, %
ITLDEPLER-LV MR Ak -7BE, B
MHMBREBEIES— MTIkE 2EMEL L
WTINnEALD,

€Y PRTH - L HBERBEERETOERICION
T 25%, 39%, 33%, 52%, 45% LHM L Twb,
INRBES— Y P RBELHEML, LH3FE
Wk Y MO DR OBRILSVAEREDS D

bLTnWBLEEZS,
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 EROL) RRORMBOEHILBERTHR
B35 LI970FEEU#ER UE (50%) IGESW
Twnb, THITHT 2BRIEEEICDT 5,
3. Brt— VRO BT

6 EROEHETLERLDLHIT6EMESR
BNR—VIKR2, F44E6, R3ES, R24E
198C, 1ERTFFE 0~ ¥ MRIATRT S - Teo
TR L2HEMEL L K1 ER OB CREBEELE
ETLIORA—ROBE”D S,
CDETIL b BLSRFE -V I EOH
BREEEML, 2EEEKROHEALREIT
EZOBMBREITHE &2 5, £ EBEMES
N—e VPR BEEREITHML T 5,

TaBLe 4 Increase of Zero Percent

BHZ A~ Y r RO E A DI DITHTEE
HIREHR L RRFE  — v FRHAOHEEEL
D > THTZOBERS TH D, ITNeAhDLERE
Nty PZELUFNOBHRBENERNLE
NR—t Y FEHRERBHEEL Ao Tnb Z LA
bhoto ZOEEI HERETHEZE (P

0.05) TH%,
4, BRBREELATZEERINOEM

FER— Y MRIZEBHE, H50VHEEBN—%
Y MRDODREICEBRIC R > BAOFERE
FRHLIOBEETH S, WTFhoFed EE
PRTORMBREMETE > T, WHLTHKLT
HEOWRITKRELAZRR A b -7, IO

School in course of calendar years

Mode of continuation Number of Zero Percent Schools
Continuation of Zero Total
year 66 ’67 68 69 70 71 |66 67 °’68 69 70 71
1 Yr. O 6 © 0 0 O 1 3 10 6 9 18 47
2 Yr. —_———— 1 3 2 5 8 19
3 Yr. 5 5
4 Yr. - 2 2 2 6
6 Yr. 2 2

TasLeE 5 The egg positive rates in the previous year and the succeeded year concerning
with the zero percent year’s continuation

Zero percent yrs. continuation Zero percent yrs. continuation
% 6 4 3 2 1] Total % 6 4 3 2 1] Total
o 2 0.2 4 3 8:151 30 gw 02 1 ‘7:16| 24
%.g 0.4 1 175719 26 |25 04 2 3. 8| 13
- 0.6 3, 7| 10 |&g 06 L3 3
w08 1 1 1 3 |wz 08
¥ 10 |1 1 2] 4 (¥ 10
& g § Over 1 2 3 B 8 & Over
B 5> Total | 2 5 5 18 46| 76 |~ S S7Total 3 10 27| 40
TasLe 6 Difference of parasite eggs detected in a Zero Percent School before or after
Zero Percent year :
Previous year of Zero Percent Year [Succeeded year of Zero Percent Year
002‘:;‘;“;::: of 1 2 3 4 6 Total 9% | 1 2 3 4 6 Total 9%
Ascaris 28 15 4 4 2 53 67.1 |17 4 1 22 278
Turicuris 29 11 1 2 43 544 |12 5 1 18 228
"Enterovius 9 4 I 4 177 s 2T 77789
Metagonimus y. 4 6 10 127 | 2 2 1 5 6.3
Hookworm 0 0 2 1 3 3.8
No examination 1 1 1 1 4 51120 9 5 3 2 39 494

Note: Numbers of schools are overlaped due to finding of multispecies.
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Y FEOHBREEZME LT 3 LERBOZDITL
DEBEHRESTL D, 22 THRTOL)IRER
50~80 4 (A) X (F100~3004 (B) o 2 iTh
T 1967 HE~1971 FD Bo— v F BOHBE %
L b5z, ‘

TORRELEBE—x v YR BB
196744 T IT30B 4T B 4%, 19694ELI% 1L A
B (70%) LTwb, A, B2BIZASTTIZOME
Mg b & % - 7o

HHBEEM A NRGHER A LCER
HBEBHEELL ERIXDIBIELLRITIHL
FITk D #iRIRD LT 1971 1k 0.1% %% L iz,
FEAREEEORBHEB L L L EED L
SlcmEd, WhREEHRCTHENBRRBERATEZEZN
fﬁ%’%k % olto

TasrLe 7 Incidence of Zero Percent Kinder garten in feces examination in Osaka area (sub-

urban 27, urban 2)

1967 1968 . 1969 - 1970 1971
Size A B Total A B Total A B Total A B Total A B Total
Kinder-
T
No. 14 15 29 14 15 29 14 15 29 14 15 29 14 15 29
K.g. with No. 4 7 11 5 4 9 11 10 21 10 8 18 12 13 25

Zero percent o/ 9.5 46.7 37.9 35.7 26.7 31.0

Total children 870 2016 2886 912 2134 3066

No.
Children, No- 20 14 3¢ 11 22 33
(f)forova o/ 99 06 12 12 10 11

76.5 66.7 72.4 71.4 53.3 62.1 85.1 86.7 86.2

894 2194 3086 891 2184 3075 704 2122 2826

4

7 2

0.1

3 9 12 4 11 2

03 04 04 04 03 04 02 0.1

Note: Size of children number

--—— A 50-80, B 100-300.

TaeLe 8 Number of children positive for ova in feces among total kinder

garten during 1967 to 1971

67 ’68 ’69 >70 71
Ascaris 16 9 4 3 1
T. trichura 16 18 7 5 1
M. yokogawai 2 2 3 1
Hy. nana 1 1
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KBFEF /I,
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(%) BE4 4%

BEOE -y FEHBER

, B (BERE1E 500 &L
E) GE61KD 1967 ED b 1971 T N7 D

FErh—vr P BRHEBAERLE (F£9), 1970412
R TEB 1 BEASIR L19714E1213/, Y, Bk
FHEUTORBBEESN— Y r T -T2 # LT
GRS A D L19674 & D BREV B RE

TasLE 9 Distributions of the egg positive rates per each school in course of calendar
years in Osaka area

. 1967 1968 1969 1970 1971
g E JH SH {Total | E JH SH Total | E JH SH Total | E JH SH ‘Total | E JH SH {Total
§ No. of (%) (%) £ (%) (%) (%)
3, school | 12 22 27 61 |12 22 27 ; 61 |12 21 27: 60 |12 22 27: 61 | 12 22 27: 61
8 Zero | 0 0 0: 0 0 00: 0 0 00:;: 0| 00 4: 2 [1714 4:10
_§ TR .............................. B ; 03 ........ & 9TIe s FRTE TR
< 0.4 ; 8 4 3 81026 : 17 33232626 |17 50 56 : 46
o 06| 8 o2 8 51510 | 331930 27 944 : 23 81815 15
s 08 4.2 | 814 4: 8 [171926:22 | 823 411 | 4 5 3
s 10 8 7: 5 18 22 | 16 29 7:13 |33 9 10
v 1.2 11: 5 (332319:23 |17 14 11: 13 8 23 10 8 2
R= 1.4 14 19 : 13 14 19 i 13 8 2 5 2
§ 16{ 8 22i11 | 814 7{10 | 8 2
20 1.8 911: 8 4 2 8 2
o 20| 8 9 4 L7 1175 i 5 8 2 ;
ﬁ 3.0424222:3¢ (1710 8 E 9 4: 2
6.0 | 29 28 P14 !
Note: E=Elementary School, JH = Junior High School SH =Senior ngh School.
TasLe 10 Correlation chart of the egg positive rates between succeeding two calendar
years, summary between 1967 to 1971
The egg positive rates in succeeding years Zero-
"Zéfé'"'6"2""0"4""O"é"'(')"é'”1"6""1"'2'"'1"4'”I'é"'i"8"'2"0""2"'2‘"'2”4"5'6"'2"8‘ Rate
Zero 0 I 0 0 0 0
o B T T B -
, 04 1 19 13 4 2 3.4
§ " 0.6 2 {5 1210 2 2 2 1 5.5
-~ 0.8 I +3 9 4 4 2 1 1 4.0
3 1.0 2 i3 4 4 7 2 3 1 7.6
2 1.2 : 8 7 3 5 6 1 11 0
£ 14 1 2 3 2 5 4 1 0
o 1.6 2 2 3 3 2 2 0
¢ 18 2 2 2 1 0
s 2.0 I 1 4 1 0
v 2.2 2 1 2 1 1 1 0
z 24 21 1 1 2 1 2 0
=3 2.6 1 1 0
% 2.8 1 1 1 1 1 0
. 3.0 1 0
ﬁ 3.2 0
3.4 1 1 0
Gz l ,,,,,,,,,,,, o o e o i
Zer- |\ 9 140 0 0 0 0 0 0 0 O 0 0 O 0 0
Rate
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TasLe 11 Duration of keeping negative result among school children negative for
parasites ova in 1967 and species of reinfection thereafter

Duration | Number(%,) Asc. T. trich. M. yoko. Hy. dimi. Oxy.
4y. 21 (15.6) 2 14 5
3.5 49 (36.5) 10 35 3 1
2 33 (24.6) 4 29 1
1.5 31 (23.1) 3 28 , 1
Total 134 (100) 19 106 8 1 2

Note: Person positive for oxyuris eggs was also positive for ascaris or tricuris eggs.

TasLE 12 Frequency of positive result per each parasite among 134 school children who
were positive of any parasites eggs during 6 years (1966-1971)

Frequency | Ascaris T. t. M. yoko. Hookw. H. dimi. & nana Oxy. Tr. orient.
1 18 97 12 2 4 3 1
2 1 7 4 2 1
3 3 2 :
Total ] 19 107 18 4 5 3 1

Note: Feces examination twice a year.

TasrLe 13 Mode of positive results among children showing 2 times positive for ova in

feces
_44;+——+++f——+4%~%4—++——+++~—tli_
Ascaris -

T T TR
M. yoko. 6 1 1 1 9 1
Hookworm 2 1
Hy. dimi. 1 1
Oxy. T.t. 1 1
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ANALYSIS ON THE ERADICATING STAGE
OF PREVALENCE OF INTESTINAL.
PARASITES IN JAPAN

TaTtsusHr IsHizakr!, Kaoru MorisHITAZ, REIj1 SUZUKE,
YosHiHARU OkADA3, Masao Fujit AnD Isao Tajimat
Received for publication 11 Oct. 1973

Prevalence of intestinal parasites in Japan was high in the past, especially just after the 2nd World
War as 709, among school children and the farming population, where main species were Ascaris lum-
bricoides, Angylostoma duodenale, Necator americanus, Trichuris trichiura and Enterobius vermicularis. However,
this prevalence rate has become lower in course of calendar years, and it reached recently at lowest
stage as under 5 percent.

The reason of this may be due to various causes, however the activity of the Japan Association of
Parasitic Control was considered as one of most important causes since 1955. That activity consisted
of feces mass examination and mass treatment for a local population.

According to the statistics of the Government, the prevalence rate of intestinal parasites reduced
according to calendar years universally all over Japan, even though some difference was recognized
there. The subjects of the activity of this Association were mainly a local farming population, an
elementary school, junior or senior high school as a unit. In case to observe a such unit, elementary
school showing a negative result of any parasitic eggs turned up and increased its number recently.

For the purpose of clarify the factors related zero percent shcools, 100 elementary shcools were
picked up from urban and suburban areas of Tokyo province and 61 schools including elementary,
Junior and Senior High school from Osaka province. They were investigated on their incidence rates
of egg positive children during 1966 to 1971.

In Tokyo province, incidence rate of zero percent school concerning school children positive
for parasitic ova was 9% in 1966 in urban schools and 4%, in suburban schools, and it increased so
acutely that its rate in 1971 was 409, in urban schools and 309, in suburban schools. Furthermore,
among schools of positive rates, number of schools of 0.2%, rate have increased markedly during recent
6 years. Meanwhile, in Osaka Province, zero percent school was found only since 1970 and its rate
among subjected schools were as low as 109, in 1971,

An incidence rate of a school concerning of children positive for parasitic ova may be representing
the rate among the population from which school children were sampled. If so, a zero percent school
shall appear as a diminshing step to an eradication status. In such consideration, a correlation between
incidence rates of nieghboring two calendar years was investigated. The result in Tokyo province was
that zero percent schools showed again zero percent in a rate of 529, of them in next year, while such
schools as having positive rates turned to zero percent school only in the rates of 18 to 29% of them.
This difference was significant statistically. ~ While, in Osaka province, such correlation was not yet
recognized. ‘

The school showed zero percent contineously more than two years increased in number according
to development of calendar years. Such schools showed more frequently lower positive rate as 0.29%,
in the previous year. This fact indicates that occurrence of zero percent school is highly related with

1 Department of Parasitology, National Institute of Health, Tokyo. 2 Japan Association of Parasitic
Control, Tokyo. 3 Tokyo Association for Health Service, Tokyo. 4 Osaka Association for
Health Service, Osaka.
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the eradicating stage of infection in a background population.

Main species of intestinal parasites found in those two provinces were ascaris and whipworm,
however later one was markedly i)redominatcd in Osaka provinec, which may be one cause of higher
positive rates in schools of this province.
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