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AV T UyBIOERDY = 2 TREL
7 unF UiERiEE<s )T

WERYT?, RINRR?, ZFHBEER
WR494E9 A8 H A

T X M 2
KE7TY7 2L ARKFEEMR IZHT5, 7
v e ¥ ViR R~ 5 ) 7T oFiTHIIE (WHO,
1973) ' = bF &, HAVRDT, &4, =4
VT, €=, 7249y, ¥zt (=14
7, $x—=4H) 74 = (Ebisawa et al. 1970),
Thb, 7unFVid<5 ) 7TOEBICABE R
BIRIZEL 2O ERTCH L0, 7 uuty
MBS~ 7 ) T ORITECEERIC LY
L LRBERAEECH D, SEbhbhd, #
RBMEINTHEPHA YT Y2 LUCEDY
= VA VTCRELLZ 7 ved VigERER~< )

TO2WERRLIcOTHRET 5,

mHE & HE

) S Zd2HEb=5 ) TUANRBERERED
EVWARAOBTFTH 5, BROREITONTIR
0 i

2) ISUTRAOEENER HEALRL
31T o ZOHELZODWTETTIZONT
ExD, AIMBK200 %L 400 2 £8 2 5 HITH
Hanic =597 FRo¥MXIy, 1¢L 572
YoPMmMEBHHLBREL TRDI: (HERIR, 1973
Ebisawa et al. 1974), ~

3) migLFmeBposnnFDER Bro-
die & (1947) 3 & 1% Ensor (1966) 0o Hikx B R
L, Bio#tsa%rEs, Model MPF-2A
PRAWCTHE L, #HE Fcic®EL (B
ER, Bl 1974) ¢, M 2.0ml, Rl
3,000[1154 8 L T EE X BR W 72 th#E D 0.5ml

THCWTER L. A1 AoMBRERM, MmiEs
Bk —20 C KRB LT 2L BRABICRE L1,

O RBO/OAFUBRE s Dil
and Glazko oz Y v h 5 —5= + (Lelijveld
and Kortmann, 1970) *fiwviz, EBHBEE T,
suat OofbirnEELLRALLS I 2.0m]
DRIZDNWTITV, ZDERIX Beckmann o4
YR % B \» 346nm T H#IE L 72o (Proudy
and Kuroda, 1958) ([F# 2/ 342nm 93RS
Twhdbhbiid 346nm A L7-.)

5 HEMISVUTEROI/OAFUICHNTS
in vitro B2 X b (WHO, 1973; Rieckmann
et al. 1968; Rieckmann, 1970) ~= ¥y » O
% 7213 15X60mm DEJE, screw cap D &, R
ZIZ5mg 07 FofE, 200u.~<=v ) », 2007
DA PV r=A v Y EANTI7 CTHEHE LT

zhiz0,0.2,0.4,0.6, 0.8, 1.0nM 7 o
vy EAN THUFERL, 1.0nM /T 320ng
Or7uwuFy (EHE) [THET 2.

BENOBREMMEK 89ml] +4 7 AHFA &
BT E Y, REERDLEEZ S LY, Z0 1.0ml
FTOFNA T AN, 38-40 C T4 % &
BEL, ZOMBEBMILIChbiE T, ==
VY RATAOREERER W

24 MBICHE NI THOmMBEL ) BEEERED
(Y, pH7.2 o) YBBEHEHR TR TF — &Y
duft L, M~ ) 7HRE % 100 2\~ L 200 =
Bi, @QHEREE (BRE), L LT
BHVRBREOHKREIC R >3 0, (b) BK#
L R#hTHCERENEECS L LN
DLV Z7o=F b L bHEKRL, ¥HENWL
BREFBERELTVLY, REFHBLTAY L
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PERLTVWENVID, (¢) Zm=F Y PP LY

K220 LoBRICH N 0, FiagRE (pres-

chizont), (d) 7 v=F B2 LiZHbLN#
4244k (early schizont)

Ukab, c d 0BE&ERD, (c+d) £#HH
PIRESHE G Lo EERRLE L,

MR (7eaxril) OBERFO (c+d) O
#4% Co, 7un*ViEE xnM/mlOELHO
(c+d) D#EE Cx L1, ZEx100 %3
ZOBEOI noF yOEASRMEIERE L, T
DEEHENZ, oo+ rBEYRENCEY, B
bR MOBEM L X U, HoR50%H 17 5 b
Lb#pEEHa~5 )V THAD /v ViiiEE L
HE LT

W R E R
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MEnotkizrpik Lic,
BHERE 6 ~11F o MIChisZ R ERIT 1,
ONEBAZEL A% Y 1 FHKRE, £ O %iIdE
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2% WBHARIT OO REGIRKTER D1,
23F QMO ROBERERT I
MAERE (AFE 57.5kg HE 173cm
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—REFORKE, ML MEKFOr vnx i
B, 2IUBRER<F ) 7HEEOZ v o TRt
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fEFL LA 20F8FEA Y 7O
WITE 19734 12H30H X b 1587 Singapore
i 19744178 X D20HETY ¥ h 2T
WE. OB TFNIATAHITEE Y, K74 ITER
L#s 1H23BL Y 3A58% T, B4V TIC
HITL, W, Y+ oZrkibo TRAKRES
LTHni, Bi4 ) 7 i) 5 RITERIZE1
RS Thbb=/77) e REL L, A
el TIraCWEL, KATHERFVIZ
Sabui [Z&#EL, ZIZhbMBITO-T=/27))
ZhEY, ZZ b Ve ik BTRELL
(K1-a),

BRTHMBAOEEZEITIA- TEALLELD 2,
<=3 ) THERRE 2 oaf > 2EE 300mg (v
VerkLT500mg) WML 7z 384 T %

Air route

100km

Travel routes of the case 1 in West Irian (1-a) and case 2 in East Kalimantan (1-b).
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A )T UEERITHEO2 A8 B & b AH,
37~38 C oF#:b Y, 2HI2AYH, DR
B RBhdY, HiBRE 39 C ITE L,
BR, WHH Y,

2 B13A kiR 41~42 C & LTz, Zmu
v 53 % 600mg, 300mg, 300mg & 6 BT & 1T



AR, 2 Al14H 300mg, &3 1,500mg MM L
7-. MAKER 37 C, 2H15H X W E#E % - T,

3AS5AEA Y 7%, 3HSHITREL:Y
EnpgR 7 oo Wl EPILL T,
®2E3R%

3H13 (ME#®SHHE) L bisAI» 1T T
W CHiBkORHMLER T HL., 1I6HBIKEESR
RHLIBEED A RBEBD D, KB 39 CIT
#E L7, Z27un:EEY6EHI &iT 600mg,
300mg, 300mg, &4 1,200mg MR L7 720 3 A
17 AT TP #IT % - Teo

B3 AR

4 H12HRK, FEEE- THRIEHMH38B5C K
L&, 13ACEAFHIP 37 C, FEIBICRERTY
L3 %o THRIEMI C ITELE, WERMEZ o
0+ % 6 BRI L, 600mg, 300mg, 300mg, &
3 1,200mg MR L7c. 4 A14H &8s 37.5 C,
PRIZERE %o T,

B ABRK

4 A16 B kpe, RBLZ L BEEOAIM (rb.c. 392
%, Hb. 13. 6%, Ht. 38%) & 4115 4o BIE
RO,

#sEs< 5 ) TOEERMA (LT pfg & BBT)
LA E DT, SR TEES 1 BRITEBRE
B 5 Y THBO BREK (LT pfr L83 2
570/pl, pfg & 20/pl, &3 590/pl OJFEH%EH
EWDTEA ALY, ok xid pir &
4,930/l 1ITHM LT Wi, Z2oud v B 25
H DT,

7 vwF i 600mg+300mg #%1 HIZ, KL
#% 300mg 4> 2 H @3 1,500mg ZWIR S ¥ 7z,

M3 & ClEkbO 7 v o F v & JRE, 900
mg PR 4 BERIH, 3 1,500mg PR 2 KRG H
I3 BHDEFH4MPEE L,

RiE 7 vae ¥ ARISLCARBRI—BT L
ERLCZOHMEBELER L7,

i PR AR

smadrRRERELD25HDK 38 C (T4
TAHRGBND D, 2681212 37.3 CITTh, Ll
RE#E L -7, 4 B0AMER 2L NI Ek
AOFHECBRELE (B2),
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pfr ZIEEF B 4,930/8l B -70A8, EEE
Fi 2,400/l (FZH{ BRBEAIKZ KL LD
FRRBBELTWIHS.) Lab, HHEBEEEk
12235, 29, O/ul LAETHEA L, HAaMHKLH
BIX3IHATH B,

Thrsood IR BEEICIMDEDO v
* VBE X 145ng/ml, 2 & (1.58) Bk MR 2
Bl 197ng/ml 2R Lic, $72MEkpD 7 v
oF CEERNEOFNOREL W LIOEHU LD
iR L7,

—RICMBEFD 7 v o F CEEIR 30ng/ml B
ER7TEEINE 7 ondr RERHRER < T
)T FREAEEREREI N b TwD
(Peters, 1970), L7:%5-> T Z O BREZO Mo
JonFrBRERIEBLEOEFSOENLLONL T
ADLBLTEINWTHESS,
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Fig. 2. Clinical course of the case 1 showing
RI resistance to chloroquine.
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EREABBEILDERELZY, =5 ) THAD
SAHDABICRHHKLLDT, 6H2HITER
L7chsBER Z2E &L L SN,
pfr ZIARBIEET 4,160/pl Ho72h8 Y vna$
CPARBEME &b izaicEA L, 3A%DS5 A3l
Bkt s % - 7o
mgERorv v 3 v BEREEMAK2BHIC
103ng/m/, 2 & 2,100mg M AR# 13 435ng/ml O &
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FNOBUEDEER L,

5 6 MFRH

6 B11H (HiEEKRTHIOBH) TRk Lk
BREBRTHEBER 2SN, =5 ) TRAERZHE
Bk TIz 200/pl IZEL Tz, 6 HI8HIZ

FRE T 51, pfr i3 576/pl L8 L7z RN

REBEN L - T,

6 A2581T13 1 & 78/ple WA L7chs, TH2
BT 1,190/p L3 L, B8, BR%E %Ki
Tkf-®¢, SP #| (Fansidar, 1&Whyr 7 4 —
NMAFEFYYS00mg, ¥ A4 3 v 25mg EF)
45T ERE 2T,

RARERTH-7-07H3BITHERES38.6 C,
4 BiZ1% 38.3 C &k z45 B bERIT
bE T SHRIRMEI/NI Bty

pfr 131575 BAIA3 H 3,890, LI#%Id 46, 24/pl &
AT BEIRBEHE % -7,

WOy 7 F =1 2 v ORI free
(unbound) ORIASHAR 4 BRI E, 240§ H 45195
& 205 pg/ml¢, 7THHBIC U3pg/ml ¥R L7,

SP #IPARS: 2 H %48 L - RAEBKAIT S
RIS RO MBS %\,

fEBI2. Y. T. 2748. Eh )~ v TR

# BE 18lcm {4&E 63kg
WITEE 1973%E12A X V197445 AMuE 1 ~
FAvT, AV ORER, 2500
H# 350km 12H 2 2y rL4 =y (BHITH
k3, B 1-b) TAMBEE (WIHHL, BRHEOE
B) T8 Twi, Hi=7 ) 7HRA /I met %t
i 1[0 300mg (v¥ e > 500mg) -+ DML T
WhBEERG THN CHRNICEDER NP
kL7, 4RIRBRELL 275 VIZ5 A6 BIZR

D 8 BIZZEKY v+ h 2T
2 YRARLTEY,

1 B3R5

5H108 X b R#H, BERDY, I5HICRXER
B L7 EERER AP -, BIVESR, BH:-%
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NETERMOBER LRI EIA=F )T D
NWio 17BE V=% (TEFATHFY) *1
H28 (14:0.15g), 4 HM, & 1.2g, #OMTF
#%)? (Dumex) # 1 H 28T >4 BEARL 720
18 Ti2kig I 39.5 C iz L, 19R Tt 38.1~
200 CoRBEDIY, BRVWKERARLEZS L
(BHERABENCEVZIO), FTHERLEE -
7zo 200, 21} BB OTEERTEL, D
mEM- L7z,

228 L Y ABRiEE T2, 248X Y 38 C HI
T, B5HIVFRELZD, AKIMBTHRS, 28
B2 CABR BI6H1 BREL,

51 EE%

6 H2ABERLARETELILOT6HA3 AN
k28, BB~ 7 ) 7T OBRRME pfr 433,710/ ¢
dEInz, 6 H4 BABE, S5 HOEHML I m
nEEERYHOM 3AMIZH 2 b 1,500mg
HNIRE €T, 6 B 5 B OE#FMIEH pfr 12 15,180
/el EBM LB RIWWRTITEL Z2antr R
MREALE L HICABITBRA L3 aBIT R 78/, 5
HHEHITIX 45/4l £ 2D TVIAEITHEY L,
BHEZE6H6HL Y FHT L LITRIRIE L
D6 HI12A—BEE L7248, #B ZOH QMM
ATt ad 225/pl @ pfr #5722 L ASH|HE
L7 (K3),

7 wano ¥ NARE, 900mg MR 4 BRE,
48 1,500mg MRE2HEMOmEN 7 oo %
B 45, 312, 263ng/ml D% /R L, IMEKHIC
RIMEFDA~8HED 7 v+ AR INT,

DEHIRERED I nux PEHI NI
b HOF pir A2 ITHEE L kb -0 RII
HHIZBT 23D LA TINTH A,

% B IGBBIARIC 45ng/ml - 72D, AB
MY v Az CHEBREZTBIARLZ an
FUBREBINLLIDTH A, IBHEFABETOIR

- 72h6 BE%Z w
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Fig. 3. Clinical course of the case 2 showing

RII resistance to chloroquine.
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DM ERL Ttz (B3) 85, 12HITBE, X
BRICH - 77, 13812 37.5 C, 14H 38 C L R%E
B ERL, 16, 17HIZE&EE 39.8 C, 39.6 C
ITE L7z, 6 HIBEERIC (M) THIE
WEr: L 743 B ABE, BHIC Fansidar 254 %&
EWCAHEARL: BRI 40 Clzs CTHRIER
LR L7 BU%IZ208 L YV PFRE 2570, KIFM
s i ¥t Fansidar ]ARAET 25,050/ ¢4l & - 7243
2HBIIIX15/p, 3BH6H21H Ik BHL %
b, Y plr ERLTnE N,

%% SP KNk 46:HE, 18, 7THEOM
hyod—n 2+ v v OEEIL 158, 145,
93ug/ml TH -7z,

AHE 3 ABRPHFEEEZSNT, 208 IIERICE
ST LABEROKETRE R, 6 A26H:8
Be Lo

II. Invitro OEZx

BE#~7 ) THRE O 7oox Y |THT5 in
vitro T 2 FOEREYK 4 ITRT, in vivo
T RI Mttt R L7z LA B3, RII @tRL
Y. T. BRI BIZREOMBMERL TB D, 50%
A LB ZENFR 0.6nM/ml (192ng/ml),
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0.62nM/m! (217ng/ml) T3 -z Z 1Lt Rieck-
mann (1968, 1970) BSEHEL T 5T RI~
RII fitf: %83 Malaya (Camp.) ko %Eh (0.6
aM/m)) ZiBIE—HT %, T%4bLIORENID
AHEM 1 T.A), 2(Y. T.) REEL-HGE#~<
FYVTHRBR/ ved Vi L A EZ L TLWTD
o)

Developme:
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Fig. 4. In vitro sensitivity test of P. falciparum

to chloroquine
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1) ##E<7 ) 7HEOZ va* Vidkogs:
#Bg B~ 7 ) 7TEERS (pft) © 7 v e F Vi
BEMITT HICRROBEELED S b DDA
INEIhE%ELEV, T%bD
) TSUPEROERDN, TEMNBE . H
B\ RBT, BEMNIZ~7 )7 HazH
%z, 7oux Kkl 500mg (25mg/kg, 3 HHE

ATHIZ YA TRECEBBRTE L2V, (2 E

DOHEWE LT RL RILRII 2 3) (WHO,
1973),

i) yAAFUAR « RINOFER : JewF
UHBERIARE N, BT, BEhizZ L
HHRT D, RABERBETENWILNET L
WA, BEETIY RPR 7eodriigtxh
TWaZ EEEEMIICHEHTLE L, Th
Dill and Glazko (iEi{R, #§1i1974; Lelijveld
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and Kortmann, 1970) o =4 Y > # 5 —5F R b T
HHRICTE 2, H50WIHKOM EBMITAET
Ehdzbitdn,

i) M3k, mEPOSARFoOFER : miE
o roudr BENK—EBUESLIE, 7
v ¥ REHHREYR T 30ng/ml Bl E off
H7THERIE 5L £ Twnwd (Peters,
1970),

iv) HRBEARAI/NOFURBHET XM (WHO,
1973; Rieckmann et /., 1968; Rieckmann,
1970): Rieckmann & (1968) Tk 2 & %HHIZH
T, FRROEREOBHAH T L/ enF B
B4 lml 72, 7 owad @& Uganda
Tt 0.40M/ml (128ng/ml) LT, RI~RII fit
@ Malayan (Camp.) #Tit 0.6nM/ml, RIII
@ Vietnam (Marks) #Tit 2.50M/ml Uriwn
SHFHM TS, CORFETHLBbESE
BRERO 7 va+ YEEEREMS T LT
%2,

v) in vivo DEE volunteer 75 A3 &
Aotus trivirgatus B TIEBRER YT,

Ubsoox#orb () & () REBR/MMRO
&I NTED, THIC (i, iv) 22 & 3%
HIBEALEEELVW-TEInERD S, BEEKE
DEHE LT (v) L b volunteer Wi
WERGEBY#H~5 ) THERO 7 v+ Viifie
PETDDEEBTHLLI EBRYL > T,
L LZOERRBEZOMRETITELIDT
% v ot WHO (1973) 0EMEAIENT
V) ORMBEERL TR,

TThhbNOEMTR2ME Y §, i, iii, iv
DEMEBHLINTALOT, v u + VMRS
Be 7 ) THABRREPIL LTI LobLhwER
bhb,

I 7vexridg#E#~ 7 ) 7HELOH .
I & U8 KB s~ o ik

HET7T Y7 TR vwd Ui pfr 7 (WHO,
1973) 1960FRIT=VvA ¥ T, 24, V= bF &,
HYRIT, SHRADAYIFYF o =LA %E
W HLATY, 1970 ERREZ->Thb 740 €

v {==3#E%c 57 8, (Ramosetal 1971;
Clyde et al. 1971; Shute et al. 1972; Hkk, 1972)},
R A (Fo8—H) A8 - 72 (Clyde et al.
1973)

Z O, Sumatra (Peters, 1970) (23, 4%
CEJBERMIT RI Mo BF#R~5 ) THb D
T EBEINTNVES,

HEF 2 O Rz -+ iz RI~RII {0 pir
WHAT L T» 5 Malaysia @45 — 4 & Hift %
RAN= Y2 THE00HCBLZLREND
dANE, Lo LER L1 ORELEL ) 7
RERPOBEINTNVE 2 v o+ Uit aEs
27 ) TORMTHLORIAENIMIBTH 2,
Z 2 b New Guinea EIH~D 7 un * Vit
pir DEBEZAERIBBRTNEIOT HA5,

& E)
1. %4 Y 7> (Manokwari PIBEEB) C &L
7o 7mux v RI th, PLUEEIY) =2
(Turksleiman) ¢ &34 L7 7 v v+ > RII itk
B35 ) TO2EMERSE L,
2. R 28H#A~7 ) THREN 7uu$
VHHUT HBZ L/ vty 1,500mg HLHn
12 2,100mg ARRED = 5 ) 7T HREOERAGBIZE,
7anF YRIROER, MRPEEE7 vox
D EE (B1HRES 197ng/ml & 435ng/ml),
(% 2 61i% 312ng/mb), R~ 7 ww F Pt
LD invivo LT LBETIHEHI N, T2
in vitro TS50% KA HME LBEN LA, (W4 Y 7
¥) #i2 0.6nM/ml (192ng/md), Y. T. (8 Y
<> %) Bl 0.620M/ml (217ng/ml) < ¥ b
Vi (R = R = I IV i § 2 G SR o N B i
3. WMEd4asEn SPHWRTLIE LT
4. soud U HBERER<S ) TON - 2L
B RKEHERBANO DAY REELTRELR
% b %\ '
B O Rocorsr ATBEHAROKM%
s 5, v
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CHLOROQUINE-RESISTANT FALCIPARUM MALARIA
INFECTED IN WEST IRIAN AND EAST KALIMANTAN

Isao EBisawal, Tamio FukuvamaZ? and GENzo Mrtsui
~ Received for publication 8 September 1974

Two cases of falciparum malaria resistant to chloroquine are reported. The first
patient was infected in West Irian and the second patient in East Kalimantan. The
chloroquine-resistance of the infecting parasite was confirmed by quantitative determina-
tion of parasite count daily when 1,500 mg or 2,100 mg of chloroquine were given to the
patient. The determination of chloroquine in the blood and urine confirmed that the
drug was absorbed and reached sufficient plasma levels to eradicate chloroquine-sensitive
P. falciparum. The erythrocyte contained several times more chloroquine than the plasma.
The in vitro chloroquine-sensitivity test of the parasites revealed that they were as re-
sistent as the Malayan Camp strain. The 50 percent maturation inhibition concentration
of chloroquine against the two strains was 0.6 nM/m! of whole blood. These clinical and
laboratory studies indicated that the West Irian strain was RI and the East Kalimantan
strain RII resistant to chloroquine.

1 Dept. of Medicine and Laboratory of Tropical Epidemiology. 2 Laboratory of Tropical Epi-
demiology of the Institute of Medical Science, Tokyo University.‘ 3 Japan Association of Tropi-
cal Medicine.
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THE EFFECT OF SULFAMONOMETHOXINE
ON FALCIPARUM MALARIA

Fumivya Murakami AND YAsuo NAKAJIMA
Received for publication 18 October 1974

Abstract: In this paper a report is made on 23 patients with falciparum malaria
who were successfully treated with sulfamonomethoxine. Evidence has been presented:
(1) that its effect on falciparum malaria is very remarkable, (2) that the intravenous
administration is more effective than the oral one, (3) that also clinically chloroquine
insensitive malaria responds to it, and (4) that no “relapse” is detected. k

INTRODUCTION

As is well known, malaria is still widespread throughout East Africa, where a
number of patients poorly respond to the chloroquine treatment (Pringle and Lane
1966, Himpoo and MacCallum 1967, Motala 1967), though it is generally accepted
that there have been no substantiated cases of chloroquine resistance in Africa (Clyde
1966, Peters 1967, 1970, Wolfe and Huddleston 1969, Bruce-Chwatt 1970, Bruce-
Chwatt and Roberts 1972). The exploitation of new antimalarial drugs has been
a matter of serious concern. The introduction of sulfonamides as plasmocidal com-
pounds has aroused a great deal of interest. The effects of sulfonamides such as
sulfadiazine, sulformethoxine, sulfadimethoxine and sulfalene have been studied on
falciparum malaria (Laing 1965, Baruffa 1966, Chin et al. 1966, Clyde 1967,
Harinasuta et al. 1967, Martin and Arnold (1968). Yoshinaga et al. (1970)
investigated the response of P. berghei against eight sulfonamides in mice and re-
ported that sulfamonomethoxine was the most effective compound with the highest
survival rates estimated in 30 and 50 days after the inoculation. They treated
African patients from Embu area in Kenya with sulfamonomethoxine and noted its
rapid effect on parasitemia. Schizontocidal action was confirmed in Laotian
patients given oral medication of sulfamonomethoxine alone or in combination
with pyrimethamine (Muto et al. 1971, Yamamoto et al. 1973). The present
study was undertaken to evaluate the effect of sulfamonomethoxine on falciparum
malaria in Rift Valley Province, Kenya.

MATERIALS AND METHODS

Sulfamonomethoxine was given either orally or intravenously to 23 patients
with - falciparum malaria admitted into Rift Valley Provincial Hospital in 1971.
All of them were male Africans except one Japanese. Five cases out of 23 were

Dept. of Internal Medicine, Institute for Tropical Medicine, Nagasaki University.
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clinically chloroquine insensitive. The blood was examined every day during the
medication and further at regular intervals subsequently. Field staining method
was used to demonstrate the plasmodia. The patients were divided into three groups:
Group 1, nine cases given oral medication
Group 2, nine cases given intravenous injection
Group 3, five chloroquine-insensitive cases treated either orally or intraven-
ously
Dosage:
(1)  Oral administration;
Sulfamonomethoxine, 2 g on the first day,
followed by 1 g daily for the next two to five days.
(2) Intravenous administration;
10 m/ of 10 percent sulfamonomethoxine solution twice on the first day,
repeated once a day for the next one to five days.

REesuLTs

Such symptoms as fever, chills, headache, lassitude, myalgia, joint pain and
gastrointestinal disturbances have subsided in one or two days in all the nine cases
of Group 1 treated with oral medication of sulfamonomethoxine. However, the
time interval between initiation of therapy and disappearance of parasites from the
blood of patients varies between one and eight days in Group 1 as indicated in
Table 1. The nine cases of Group 2 including two patients with cerebral malaria
given sulfamonomethoxine intravenously became asymptomatic within one day and
parasite-free in one to three days after the start of treatment as shown in Table 2.

TaBLE 1. Group 1, nine cases received oral medication of sulfamonomethoxine

Symptoms | Parasite

) : Com-
. Total | disap- disap- p
Case| Sex| Age Tribe d(())S: Symptoms p:::ri d p::;rlz d Effect gl(;ga-
in in
I | 8| 25 | Japanese | 7g none — 8 days | 4+
. 7 g |fever, headache,
2 | & | adult| Kalenjin vomiting diarrhea 2 days 6 days | +
3 | 5 |adult| Kisii 7g |headache, abdominal 1day | 3days | i
pain
4 | & | adult| Kikuyu 5g none — 2 days | {4 | gout

. 5g |fever, headache, shaking
3 | & |adult] Kikuyu chill, myalgia, diarrhea 1 day 1 day i

6 { & | adult| Luo 5g |headache, chill, myalgia | 2 days 5days | ++

4 g |fever, headache, 1 day 2 days | 4

71 a8 11 Kisii vomiting, diarrhea

8 | & |adult| Luo 5 g |headache, myalgia 1 day 1 day H

9 | 8 |adult| Luo 5g |fever, headache 1 day 1 day #H
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TasLe 2. Group 2, nine cases given sulfamonomethoxine intravenously

Total dose, Symptoms | Parasite

: disap- disap- Ef- | Compli-
Case| Sex| Age Tribe 100{0 L Om/| Symptoms peared peared fect cation
T in in

1] 8 15 | Kalenjin 7 times |abdominal pain| 1 day 1 day H

fever, headache,

. myalgia, vomit-
218 12 | Lubya 7 times ing, abdominal 1 day 1 day Ht

pain

fever, headache, 1 day 2 days H cerebral

3 | & | adult| Kikuyu 7 times coma malaria

fever, headache,

4 | & |adult| Kikuyu 7 times g‘a};zlgia’ chest 1 day 1 day H

abdominal pain

hepato-
5 | & |adult| Lubya 7 times [fever, myalgia 1 day 2 days | {ft |spleno-
megaly
. headach
6 | & |adult| Luo 7 times nf;alz(i:a & 1 day 3 days |
fever, headache, ' diabetes
. . lgi 1litus,
7 18| 15 | Somali 3 times nma‘{;eg;a I day i 1day | 4 ;“lfm‘u;‘rfa ry
vomiting ' t.b.
. , bral
8 | & | adult| Turkana | 4 times ggnmvaulsion I day I day HH rcrfal;farriz

fever, shaking

) - chill, joint pain
9 | 6 |adult| Luo 4 times vomiting, ’l 1 day 1 day Ht

diarrhea

TasLe 3. Group 3, five chloroquine-insensitive cases treated with sulfamonomethoxine

Symptoms | Parasite

: disap- disap- Ef- Compli-
Case| Sex| Age Tribe |Total dose| Symptoms peared peared | fect cation
in in ,
1| 3 2.5 | Luo 7 times 1.v. none — 2 days |

headache,
myalgia, coma

2 | & |adult| Kikuyu |3 times i.v. 2 days | 1 day H

fever, headache,

myalgia, vomit-| day [ day i

318 12 Lubya 7 times l‘v'ing, abdominal

pain
3 days

448 14 | Kikuyu (;rgal_i_7 g fever, myalgia 1 day gfléhe + ;Pl’leegl:l);’
course

5 | & |adult| Luo oral 7¢g none — 3 days | ++
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It seems that falciparum malaria responds more promptly to the intravenous medica-
tion than to the oral one. Shown in Table 3 are the five cases of Group 3, in which
even large doses of chloroquine had failed to decrease the number of plasmodia in
their blood, treated either orally or parenterally with sulfamonomethoxine. In four
cases of these patients insensitive to chloroquine the parasites disappeared from the
blood in one to three days under sulfamonomethoxine treatment. The other one case,
however, remained parasite-positive, though 7 g of the drug had been given orally
in six days, and needed additional 4 g for the disappearance of plasmodium — the
patient had to have the second course of oral administration. In all cases no side
reaction due to sulfamonomethoxine was detected. Neither “clinical” nor ‘“‘para-
sitemic relapse’ has been found during the two months’ follow-up investigations.

DiscussioN

Sulfonamides with or without dihydrofolate reductase inhibitors were tried on
subjects with normal, chloroquine, multiple-resistant strains of falciparum malaria
in Asia, South America and Africa (Peters 1970). Recrudescence after the treat-
ment of P. falciparum with sulfadiazine was reported by DeGowin and Powell (1964)
and Chin et al. (1966). Asexual parasitemia of P. falciparum was cleared with sul-
falene and radical cure was recorded, though recrudescence was found in some
patients (Baruffa 1966, Clyde 1967, Mazzoni 1967, Martin and Arnold 1968).
Schizontocidal action of sulformethoxine against P. falciparum was reported (Laing
1964, 1965, 1968b, Clyde 1967). Sulformethoxine cured some of the non-immune
and semi-immune subjects with falciparum malaria (Chin et al. 1966, Harinasuta
et al. 1967). Radical cure was attaired in the falciparum patients treated with the
combinations of sulfonamides and dihydrofolate reductase inhibitors (DeGowin
and Powell 1964, Chin et al. 1966, Bartelloni et al. 1967, Walker and Lopez-Antunano
1968, Laing 1968a). Against falciparum malaria the administration of sulfadiazine
alone has not been recommended because of the frequent recrudescence. Long-
acting sulfonamides appear to be more reliable. Sulfadimethoxine and sulfalene
were reported to clear asexual parasitemia for a shorter time than does sulformethoxine
(Clyde 1967). However, widely divergent results were obtained in the attempts
to cure non-immunes with sulfalene (Baruffa 1966, Mazzoni 1967, Martin and
Arnold 1968). It indicates that the sensitivities differ much among strains.

Sulfamonomethoxine, a close relative of sulformethoxine was found to be more
potent than sulformethoxine and sulfadimethoxine against P. berghei in mice, and
effective in both chloroquine-sensitive and allegedly chloroquine-resistant malaria
in Embu area (Yoshinaga et al. 1970). In the present study the rationale of giving
sulfamonomethoxine to the clinically chloroquine-insensitive patients is that there
has been no substantial evidence of the chloroquine-resistant strains of P. falciparum
showing a cross-resistance to sulfonamides. Chloroquine and sulfonamide are believ-
ed to act through entirely different mechanisms, so it is unlikely that the two com-
pounds show cross-resistance with each other. Bishop and McConnachie (1948)
reported that the proguanil-resistant strain of P. gallinaceum did not respond to
sulfadiazine. It was recorded, however, that proguanil-resistant strain of P. knowlesi
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responded normally to sulfadiazine, but exhibited high cross-resistance to pyri-
methamine (Jaswant Singh et al. 1952). Pyrimethamine-resistant strains of P.
cynomolgi (Jaswant Singh et al. 1953) and P. knowlesi (Jaswant Singh et al. 1954)
were normally responsive to sulfadiazine but cross-resistant to proguanil. Excepting
some compounds (e.g. methachloridine) which are not antagonized by para-amino-
benzoic acid (Peters 1967), the mode of action of the sulfonamides seems to be
competitive inhibition of para-aminobenzoic acid incorporation into folic acid (Mar-
shall et al. 1942, Richardson et al. 1946, Thurston 1950). Inhibition of dihydro-
folate reductase seems to be the basis for the chemotherapeutic action of pyrime-
thamine and biguanides (Ferone et al. 1969, Gutteridge and Trigg 1970). Pyrime-
thamine or biguanides and sulfonamides except above-mentioned some compounds
act at different points in the same metabolic pathway — the folic acid cycle. This
concept is also supported by the well-known fact that sulfadiazine potentiates the
action of dihydrofolate reductase inhibitors, showing more than additive effect.
Compounds acting through related, but distinctly different mechanisms in the
same metabolic pathway show a low order of cross-resistance with each other: Strains
which are highly resistant to cycloguanil and pyrimethamine usually show a low
order of cross-resistance to most sulfonamides (Thompson and Werbel 1972). It
is again the rationale of giving sulfamonomethoxine to the patients who might have
been infected with the strains resistant to pyrimethamine or cycloguanil, which is
possible in Africa. ' ‘

It is generally accepted that sulfonamides should not be used alone in malaria
because they are slow-acting, with narrow spectrum of activity and tend to induce
the resistance of microorganisms to the drugs (WHO 1967). In the present study
all symptoms disappeared within two days, but the average duration of asexual para-
sitemia was 3.2 days in Group 1: Factors contributing to this delay appear to
include such aspects as the gastrointestinal symptoms, which some patients showed,
probably having disturbed the absorption of the drug and a probable non-immune
having joined this group. As shown in Table 1, a Japanese was free from symptoms,
but it took 8 days to clear the parasitemia. It is very likely that the subject did
not have antiplasmodial immune (McGregor 1971). The average duration of
parasitemia was 1.4 days in Group 2, indicating that sulfamonomethoxine is rather
rapid-acting if it is used intravenously. Even the patient in coma recovered very
quickly. In Group 3 average duration of parasitemia was 1.3 days with the in-
travenous administration, manifesting its rapid effect. The Case 4 of this group
given oral medication showed delayed clearance of parasitemia. This subject might
have multiple-resistant strain. The fact that no recrudescence has been found in
the two months’ follow-up investigation seems to support that sulfamonomethoxine
is one of the long acting sulfonamides worth clinical trials, especially in semi-immune
subjects with or without dihydrofolate reductase inhibitors.

Untoward reactions to sulfonamides include hemolytic anemia related or
unrelated to an erythrocytic deficiency of glucose-6-phosphate dehydrogenase,
agranulocytosis, aplastic anemia, thrombocytopenia, urinary tract disturbances
and Stevens-Johnson syndrome (Weinstein 1965). A 1.59, incidence of skin erup-
tion was noted with sulformethoxine in North Africa (Bruce-Chwatt 1967). 1In the
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present study, however, no side reaction attributable to sulfamonomethoxine has been
detected, though these two sulfonamides are structurally related closely each other.

Extreme caution has to be exercised in intravenous administration of such
hypotensive drugs as chloroquine and quinine to the patients in or verging on shock.
It is often attempted to relieve the shock before treating with the hypotensive drugs.
Immediate intravenous injection of sulfamonomethoxine appears to be worth trials
in such emergency cases, because it is not a hypotensive compound.
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IMPORTED FROM BRAZIL
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Abstract: A first human case in Japan was reported in which the maggots of human
botfly (Dermatobia hominis) were found in the subcutaneous tissue of a 70-year-old man
living in Tsukui-cho, Kanagawa prefecture. Although this myiasis is a disease of American
tropics and this patient had been infected by these larvae in Brazil, the modern air travel
can bring this tropical disease to Japan. This instance suggests that the tropical and
subtropical diseases can be introduced into the extralimital regions in this country when
the patient returned from abroad without an appropriate treatment. The liquid paraffin
or fresh pork fat are used to cut off an air supply to the maggot in red cutaneous nodule.
The larva escapes from a boil by this treatment. ‘

The cutaneous myiasis causing by human bot-fly, Dermatobia hominis, has not
been found in Japan.

More recently the authors have experienced a first case of cutaneous myiasis
caused by the maggots of Dermatobia hominis in Japan, whose returned from Brazil.
The present paper deals with the clinical feature of the patient and the morphological
characteristics of the fly-larva obtained from the patient.

REPORT OF A CASE

A 70-year-old man living in Tsukui-cho, Kanagawa prefecture, complained of -
swelling, itch and pain full at the left arm and left chest lasting for one-month after
biting by the mosquitoes on February 1974 in the house at Brazil.

’ He had lived near the Sao Paulo, Brazil, for the works of forestation and pasture,
on October 10 to 30, 1972 and July 12, 1973 to March 30, 1974.

He was admitted to the Clinical Surgery of Tsukui Red Cross Hospital on
April 1974. He was in splendid health, except for the skin affection.

Clinical observation on 1st of May, 1974 at the hospital revealed the slightly
increase of eosinophiles as indicated in Table 1.

On the examination when palpated, the nodules were located on the left arm

1 Division of Parasitology, the Institute of Public Health, Tokyo, Japan. 2 Tsukui Red Cros
Hospital, Kanagawa, Japan. 3 Dept. of Parasitology, the Institute of Medical Science, the
University of Tokyo, Japan. 4 Dept. of Entomology, National Institute of Health, Tokyo, Japan.
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TaBLE 1. Clinical Observations

Hematologic findings

RBC (per cu mm) 450 x 10*
Hb 14.4 g/dl
Ht 45.49,
WSC 6,800/mm
Eosinophils 7%
Stab. 2%,
Segmented 57%
Lymphocytes 309,
Monocytes 49,
Examinations of urine
Protein negative
glucose negative
urobilinogen +

Examinations of stool
ova negative

tests for occult blood negative

and left chest regions, and there were red nodules indurated over 1 cm. in diameter.

This patient was suspected of the bacterial infection, secondary to insect bites.
However, he was diagnosed to be the granulomatosis of arm and chest, because the
two lesions continued to enlarge, and on May 17, 1974, these subcutaneous nodules
were removed by a surgeons (H. H.) under located anesthesis. It was observed after
fixation with formalin that a central crater of opening about 2 mm. in diameter
was present in the removed material (Photograph 1. All scales are in millimeters).
When one of these nodules cut in two on the operating table, the presence of a worme-
like specimen was definitely confirmed in the subutaneous tissue (Photograph 2).
The cyst wall was cleared, and no purulent material was obtained. All lesions healed
quickly and the patient has had no further complaints to this time.

Later this patient remembered that at Brazil a grand-daughter (14 year-old)
had been suffered from a same abscesslike with pain full in her head and the same
nodules were observed on the domestic cattles.

Morphology of the removed parastte

The parasitic specimen was cut at the posterior region when removed from the
dermal cyst of a patient. The worm elongate-oval larva, 12 mm. in length and
4 mm. in maximum width (Photograph 3). This larva was yellowish brown color
and possess three prominent double transverse rows of staut black spines on the
anterior dorsal surface of the body, but at the posterior part, with narrow belts of
sparsely set spines. ~ As this larva was cut at the posterior region the posterior spiracles
could not examined. Anterior spiracles located on the lateral edges of the head
were prominent, elliptical, and flower-like in appearance. In the mouth part, a
pair staut blackish hooks were observed (Photograph 4).
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The larva was definitely identified as the third stage larva of Dermatobia hominis
(L.), the human bot-fly.

Discussion

Although human bot-fly, Dermatobia hominis, is common in wooded and forested
districts of Mexico and Central and South America, a few instances of bot fly infesta-
tion of human have been reported from the each areas of the world besides these
American tropics (Busch, 1912; Mook, 1920; Price, 1937; Curran, 1939; Sweet,
1962; Kaye and Higgins, 1964; Tchobanian, 1964; Casner and Wiseman, 1965;
Brumpt and Poulet, 1965; Ruch, 1967).

This is a first case of the human bot-fly myiasis imported from Brazil to Japan.

Dermatobia hominis has a very interesting and unique life-history (Price, 1937;
James, 1947; Sweet, 1962; Cheng, 1964; Markel and Voge, 1971). The adult
fly does not seek its host directly. Instead of laying its eggs directly on the skin of
its host, the adult females captures other insects, mainly Diptera (stable and house
flies, and mosquitoes), in flight, to transport their eggs to the host, and oviposites
and glues the Dermatobia eggs by means of an adhesive quick-drying cement onto
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the ventral abdominal surface of these carrier. The egg contains a young maggot
while attached to the abdomen of these carriers. When the carrier visits or bites
an appropriate host — such as wild rodent, dog, cat, monkey, pig, sheep, goat, turkey,
cattle, horse, donkey, mule, some birds and man — the first stage larvae which deve-
lop within the egg-shell, escape by the body warmth and enter the subcutaneous
tissue of host through a puncture made by the biting carrier, or penetrate the host’s
unbroken skin via a hair follicle. ’

Once established in the skin, each larvae does not migrate but live singly and
independently, forms a boil-like pocket that communicated with the exterior through
a small opening, through which an adequate air supply can reach the enlarged
caudal spiracles. Larval development within the pocket ensures gradually, and
as with other myiasis causing dipterans, there are three larval instans. The duration
of the larval life within the body of the host is usually from 5 to 10 weeks. This part
makes an abscess-like lesion and this patient suffere from pain full by the pressure
and movement of the sharp epidermal spines. The mature larva voluntarily ruptures
out of the pocket by enlarging the aperture and falls to the ground to pupate.

Although this patient apparently had been infected by these larvae in Brazil
when biting by the mosquitoes, this suggests that such exotic myiasis is imported in
Japan because of the rapid and frequent air travel and the rather long larval life.
The knowledge of myiasis has become prerequisite not only for the physicians in
tropical areas, but also in our country. If the patient was diagnosed to be the myiasis,
the larvae probably removed themselves from these red cutaneous nodules by the
application of liquid paraffin or fresh pork fat to cut off an air supply without the ser-
gical operative (Ruch, 1967).
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TasLe 1. Positive cases of intestinal helminthic parasites in December

1972 (First survey)
. No. of No. of Positive
Species examined positive rate (%)

Ascaris lumbricoides 319 0 0

Necator americanus 356 20 5.6
Strongyloides stercoralis 306 7 2.3
Trichuris trichiura 319 1 0.3
Heterophyes sp. 319 3 0.9
Hymenolepis nana 319 0.3
Enterobius vermicularis 283 26 9.2

The population was 397.
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TaBLE 2. Parasite positive cases in different groups
Groups Necator  Strongyloides  Trichuris ~ Heterophyes ~ Hymenolepis  Enterobius
School cflil"dren '
* Elementary school 0/75 0/73 0/75 1/75 0/75 13/75
Junior high school * 0/47 0/45 0/47 0/47 0/47 4/30
School staffs 1/17 0/4 0/17 0/17 1/17 0/20
Others 19/217 7/184 1/180 2/180 0/180 9/159

No. of positive/No. of examined.
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TasLe 3. Positive cases of intestinal helminthic parasites in July 1973
(Second survey)

Speci No. of No. of Positive

pecies examined positive rate (%)
N. americanus 163 2% 1.2
S. stercoralis 163 Sk* 3.1
T. trichiura 163 1 0.6
Heterophyes sp. 163 1 0.6
E. vermicularis 156 Frkx 1.9

* One was positive in the first survey.

** Three were positive in the first survey.

*%* Two were positive in the first survey.

%, W24, BREWB 4 BREER277FE
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TasLe 4. Previous reports on parasitological survey in I‘kei Island

Intestinal parasites (By Miyagi, H. 1964)

No. of positive

Groups No. of d
examine Hook worm* T trichiura H. nana  A. lumbricoides
School 166 22 (13.3%,) 1 0 0
children
Others 264 130 (49.29%,) 0 1 0
Total 430 152 (35.3%) 1 1 0
* Species was not mentioned.
Microfilaria bancrofti
: No. of No. of
Year and authors examined mf positive (%)
1964 Miyagi, H. 141 23 (16.3%) Eight were children
1969 Otsuji, et al. 259

19 ( 7.3%) Three were children
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TaBLE 5. Results of recent survey on hookworm disease and strongyloidiasis in Okinawa
Island, reported by Okinawa Association for Health Service*
No. of positive (%,)
Period District g((;rr?fne d °
Hookworm** Strongyloides
January North 26,244 3,022 (11.5) 634 (2.4)
Moarch South 17,841 921 ( 5.1) 338 (1.9)
1972 Total 44,085 3,943 ( 8.9) 972 (2.2)
May North 16,843 931 ( 5.5) 80 (0.5
1972 Middle 40,279 1,071 ( 2.7) 136 (0.3)
March South 35,243 1,192 ( 3.4) 79 (0.2)
1973
Total 92,365 3,194 ( 3.5) 295 (0.3)
* Examined with the filter paper culture method.
*¥* Mostly N. americanus.
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TaBLE 6. Treatment of hookworm disease, strongyloidiasis and oxyuriasis and their
results
A No. of examined
. Anthelmintics No. of ’ No. of
Species one month after .
and dose treated treatment negative
1-brom-naphthol (2)
N. americanus 2 g x 2/day (as base) 18 14 ' 11
for 2 days .
Pyrvinium pamoate
suspension
S. stercoralis 5 mg/kg/day (as base) 5 4 2
for 4 days
Pyrvinium pamoate :
E. vermicularis 5 mg/kg (as base) 24 17 12

single dose
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1973 7T HICER L7, ZOMBRETED
mLctdsd, MBEERICEIBETIIZHRE2
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TABLE 7.

WTHoTeo ~HIERARIGTIRI922% BikH Id
934 (48.4%) Th-Tz, mi B ELI HE’E O
MLBT74, KALT, 1TFOLBEXREFRAL
BE0F LU LOFHETH - e

Results of blood and skin test surveys on filariasis in July 1973

Blood examination (30 cmm)

Skin test ‘
(Sawada antigen FST3 10 )

Average MFD#*/30 cam

No. of No. of mf. MTI. rate No. of No. of Positive
examined positive (%) Among All examined positive  rate (%)
positive examined .
272 11 4.0 13.3 0.5 192 93 48.4

* Microfilaria density.

TaBre 8. List of microfilaria positive cases
No Patient Age sex No. of mf Wheal size in skin test (mm)
per 30 cmm

1 U. B. 90 Male 17
2 E. C. 72 ” 1 5x5 Negative
3 A K. 59 ” 25 14x 14 Positive
4 0.]. 56 ” 61 9% 10 ”
5 H. Z. 55 ” 4
6 T.S. 52 ” 11
7 M. S.* 42 ” | 9x 10 ”
8 M. T. 67 Female 5
9 A Y. 60 ” 11 12x 16 ”

10 H.Y. 52 ”

11 U M. 17 ” 7 9% 9 ”

* He has shown mild symptoms of acute filariasis occasionally.
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PARASITOLOGICAL SURVEY IN IKEI ISLAND, OKINAWA

SuenisA Takapal, Mortouiro Isekil, SHIGEHIKO Unil,
Kazuvyukr TanABE!, Ryuzo Sano!, SHINIcHI YONEMOTO?,
YasuyosHt NisH10? and Isao Tajmma3

Received for 8 December 1974

The parasitological survey was made on the residents in Ikei Island of Okinawa in
December 1972 and in July 1973.

1) For the fecal and perianal examination of intestinal helminthic parasites, the
serophan thick smear method, the filter paper culture method and the pinworm adhesive
serophan tape method were used.

The parasite species and their positive cases found from stool and perianal samples
examined in 1972 were Necator americanus 20 of 356 (5.6%), Strongyloides stercoralis 7 of
306 (2.3%), Enterobius vermicularis 26 of 283 (9.29%,), Heterophyes sp. 3 of 319 (0.9%,), Tri-
churis trichiura 1 of 319 (0.3%) and Hymenolepis nana 1 of 319 (0.3%,), and those in 1973 were
N. americanus 2 of 162 (1.29%,), S. stercoralis 5 of 162 (3.1%,), E. vermicularis 3 of 156 (1.9%,),
Heterophyes sp. 1 of 162 (0.6%) and T. trichiura 1 of 162 (0.6%,) respectively.

Necator and Strong yloides were found from adults, while pinworm was mainly from
children, and Ascaris was not found at all in this Island.

2) For treatment of parasite positive cases in our survey, following anthelmintics
were administered respectively; for hookworm disease 2 g as base of l-brom-naphthol
(2) twice a day for 2 days, for strongyloidiasis 5 mg/kg/day as base of pyrvinium pamoate
suspension for 4 successive days and for oxyuriasis 5 mg/kg as base of pyrvinium pamoate in
a single dose.

One month after the treatment, 11 out of 14 cases of hookworm disease, 2 out of 4
cases of strongyloidiasis and 12 out of 17 cases of oxyuriasis became negative in the re-
examination.

3) On the survey of filariasis, the 30 cmm thick blood smear method and the filarial
skin test, with Sawada Antigen FST3 10 7, were carried out in July 1973,

The positive cases of Microfilaria bancrofti were found from 11 of 272 cases examined
(4.0%) and the mean number of microfilaria per 30 cmm blood samples (MFD) in positive
cases was 13.3 microfilariae with highest density of 61 microfilariae.

Among the positive cases, one has shown mild symptoms of acute filariasis but others
were asymptomatic carriers. On the age of the carriers, one was 17 years old female and
others were older than 42 years.

The positive cases of skin test were found in 93 out of 192 cases examined (48.49,),
and the high positive rates were revealed in young age group as well as in old age groups.

4) The mosquitoes collected during the survey in 1973 were adults of Armigeres
subalbatus, Culex fatigans, Aedes albopictus and some Aedes togoi by light traps, and larvae of
A. albopictus, A. togoi and some Toxorhynchies sp. from breeding places of different kinds.

5) Hemagglutinating antibody for toxoplasma was examined with Hanaki-Nobuto’s
method in July 1973, and the positive cases (1: 256<) were 14 out of 79 adult serums
examined (17.79%,).

1 Dept. of Medical Zoology, Osaka City University Medical School. 2 Laboratory of Biolo-
gy, Osaka City University Medical School. 3 Osaka Association for Health Service, Osaka.
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