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Molecular mechanism of drug resistant malaria
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B EREER ¢ v ¥ —FISEATEERATER - BEPTeE

‘9~¢ﬁ&¥ﬁbw7uu#/mﬁv7uwmﬁmu@&ﬁk&u BHEBTRTORYS U PECHL

EOMEY T UTHAHLTOBODEEL S 3. KA T U 7 RAOHBRIEROLIE 4 EHC
BROEENRATE CRIRICEE £ R0 5N, ZOHT A H = XAOHEGER k5> 2K~
BBEFOERICESR L, HSTREFHLLHMEY S ) FOFLIET 3HELH L DNT
ALY S U7 OB, B, NF, NELECLIRREEADBEL S, S - BED
BRBREOHRML B L L THRREOMEL &> T\ 5.

Z =10

P-glycoprotein, pfmdri, pfert

Y=o Y 7 TH 3 7 vux v (chloroquine) I
ZMCRIER S b o TSR L TE
RIEFRKEAHE D & HAROWTHCA#ICES L
7o, & 2 A0, 1950 FEAREBFEIC R - TRZEICNT
Bt~ 5 U 7 OMEBHRD 2 AFFDT7 4+ —H
Z(2au v E7BLUSA) Do ARCTIZU DY,
ranx Uittt 7IROEOE LFUCIEE
L, LA BLIOZORID A a v )IiEEE
H, Ae7=7BEE, 7oV 2LT
H7 70 A TEWIEESHE SN TREY, &6
12, AN7 7 F ¥ (sulfadoxine)/E Y X ¥ 3 v
(pyrimethamine) DAFITH B 7 7 v F—N® i
w9 BMEDIRE, HERKH L (BRI NLX 7
¥ ¥ (mefloquine) IZ W T 2D HE b > &>
FLMEIN, WETEAIVRS T - Ty vo—
LA L OEBMETIRTTIIS0% MU LS
VPR 7aFUMEEEL SN T L3I (H 1),
¥/, ZHB~Z Y 707 nuFx T 50k
H1989 I NN T a—FXFT7BIUVALA V%
T CHERE N, ZOBLEHENE e X Ui
H=H2~ 5 Y 7 OWMEHHE 2. 2 LT=H
ooV 7REOHFAEIR 7 — P IcE 2 %EAIC
5 7V < % ¥ (primaquine) iZ %9 2 RS2 MK
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TLTw3HE LRI N2 EHETIIINH S~
SV TF7D7anXx N T BEEKREEEENE T
DTA VYRR 7hoEI Nk <5 Y 7
OFEAMHEIRRED E ZABD 5N Tk,

a ISUTETSUTES

RSUFEVSERIG 17~18 EIRICTSVYF T
2 - MUFICKR DT 'mal(@BLY)" "aria(TBR)" &
SNz, UKL, COfREEG S < IFfSTTHT 3000 D
EX/\EJLRICEN, foyhl s #iccallide oS
TADEMICEH L TCVD . MEATHD TSU TR
R (Plasmodium)” & 1880 FRICP IV T+ VA - ST
VIEEOTHEEN, RESFOEBT/ —NEES
BU. YXSUTPRBABOERICE<ODDOTERL
ERCHHN, YXTUPERRZEL MOERELTH O
FrE 1 tiepFED UhcoTOREL. EJIEYS U
TPIFERIMES DU PRADBRRTEIDDHES
T, NEVEEE - BEICKLDIRE, REROEL,
EENTRIOEH, SOIKIIBEORBTHRESN
TUED. TIUTPFRRB) ETTUTRERRERFERS)
EUUBKRS TEVDIIEV. BBEERNTIRS
U7HRWNELRE | IIEEEMURETOE L TEIETDD.
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80 I =
3 FIoE TS FRIHITUL
= Vo TR
X 60 \ N T
B . \ X 70% > 15mg/kg 3
e . \ .
am 401 N e

\ AT RRSLEYAHI Y
‘/ AT 0% > 25mgikg
20 + " \\

o L7maxs
1975 1980 1985 1990 1995 2000
B1 #4502« UTEIILDE
HABEOHER
(v & F v K% 8H E % 4 & Sornchai
Looareesuwan E3ZDEREIC X 3)

@ EHHETS U7 0TS

1. Invivo EHIBZHEER

Pie 70 7HICHT B EIE, —RICHEEX
N5 EOFEHEAORY B EE I
530, BRINZNTWARIZL22b6T, HrE
—DE Bk (strain) BSE R HAMEET B &
BTELHRAZ VY, BERNEAMES Y 70
BEZERRT3-DIC, BEEBEROFERIMED
HH 2B, RI~RIITHHfT % 2 &£ % WHO i
HRL T3, EARSERE, THEETK
Vol ARKRMEIZHEEL 2S5 DD 28 HBURIZ
HREALHD% RILMME, 7 HURICEROHE
EWEO SN TNIT R, 2 HHic=SY
7 JE R IMERE £ R FERHIRRE D 1/4 LTIk
SRVEBE(FNE ZADPEFERNLERET 2L
%) 1 RITIME & B8 35 (M 2).

2. Invitro FEHIBRZMHHE

BERAY D S ERIN L 72 BB~ 5 Y PR RS
ARIMRE ~EDOHFRRIIEABET CHET
% in vitro FHIBEZMERERIC X b F RO SEEA
TN 2 BEEIEH NS B, HEL LTk
H &2 2 FROBIER 100%HET 5 B (IC,)
BLUS0%HEEFETZ2REIC) VAV NS Z L
ME\, AEFERIC X WHO 1237 £ 41T
L4, Zuu*y, 270X oI, HEORE
Fzoe R=A4 707 L—rCMOMTFEZFY b
REIATAILNTEL, ARBIEIBEEANDRE
FEIRO G 21872 D RITHOEAME~Z VY 7

SRR BRI R —

| RIfitE BN CBIT 55)

SEMERARE AR HER R —

| R GED »ICBRT 1)

|
SRMSTIRE R

A IR R IAE

LRI (R nErHT 5 1)

SERSEH TR —

f SBRGHR AR RS —

01234567 14 ) 21 28
RE®AR

2 Invivo EXMHE R RIGED#R
(LR & h E)

DEFIEEZB 2 -DICELDOTEALRFETDH
5703, KRS B ERTR & R
NWER SN, ©HETHORNAEIE,

@ EAMNETS U PHHO xS

A 7V 7 OBEIR & KB HE DB 3R
HlOFRE O] 72 A 5.1k 7e EH3Z OJFA &
7Y, fie 7Y TEOMFB D S OBRELFEHIE
WHDIFEETMEIEGEI NPTV L, B
FASEEEDSE O HLIR I E T O BB E D R W 2
L, BAMOBBEENEC, ZU X3 EEN
SBER AT IETE~ 5 U 7 OWRITHIEM D
TV L EBEENICREIN TS, —7,
g, SE, LR VI K 3 REERAORET,
EHME~ F V) 7 R BROIREZERITEI Y,
I B 2 HEBEEORENREH & LTK
ERMEL o T3, JBIE - RN, B B
20, e - BEEN SR IHBEE TR
HiE~ 7V 7 OHEZHEIC L Tw3,
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@ FAMEOHF A H=Z L

ERME- 7V 72RIET 5 X 5 = XL 3 HH
D77 I I—ckBbDTIEERL, WHELRERD
BAERIC L BBEENTORROENADZ ) BlZ
ENZHBDTHDLEEZIONDD, HTFLRANVT
DR OERIMME X A = X L ISEERLICHS D
2 Y, MEEERD 720 OBFFEIcD b8 5 A REME:
BHTETCW S, v 7Y 7RROEAEERLD
AT, FHBEDS =7y FICEHET 2 0Ih
P EOF, ZN0DTFORBECHEEICMS D
D7 B (mutation) DSRE Z D, [ BT A% O
BB/ TIb0LEILNTEYD, ZHUCEHA
12 & % 3BIRFE (selection) 250 - Tk~ 7 Y 7
PHEBL T 2 ik 3,

Zun X IidRmEROMEE pH7.4) IKFEL
=7V 7 RBEOBREEDE AT (pH5.5) I
BiEInT0E, FRo~NEZvnE yRtHics1T
3 ~ L DB (polymerization) Z FAE T % & # 2
BNTWw3, Thbh, ~ESaErprooi
hleBH#ER7=x) 780 RV 7 4V v IX(Ferri-
protoporphyrin IX : Fp9) 3B A A k& v
n¥xviarv Ly s a2 oTLEW, FpI
S L 72 EED~E Y A ~ (hemozoin) ~ & &
3Nl HoTLE). EELAHHR Fpo i
EHBEIIEELZ S TRRIIPI IR TSI L
127 %% BREZUKROAKRFO 7 na X v OER
R Th 20, MERTRL T 2T L
oTED, ABELI o Xy oK
BOTREOonD, £, 70uXx UmtERaEE
27U PREBRBEEL GRIRICERI N0
0 VBB ORSERYE L R IR O LR
WEL Y B LHEINZY,

P-gp (P-glycoprotein) 1%, % { DIEH|% fifEsic
HEHTR 7L LTEHE, L2 IEMEDS
Flit 4 (multidrug resistance : MDR) 2 &2 § % &
FelTaonTway, saoxig, 2o P-
g Ry T TRAEINDGYE L L CHLNTY
%5 Z L, ¥ 7 P-gp % & ¥ ATP-binding cassette
family DfE+ 7V AR —F —IZRAHET DT
ErEPEETHE L, 2L URBOSKE
(food vacuolar membrane) {2 i%, P-gp D FEW
THBPghl BEEL TV LD 3 HEER
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Bb¥sE, v YT7HERBOI v F U
Pghl R 7 Cranx v hglEr s RkirkEIh
HlLicksabotEING, £ L TER,
Pghl % 2 — F ¥ 3 FH R OBE T pfimdr1Y86 DF
BEroux s oguiBEBgEdsnty
513,14). . ‘

& 5z, P-gp BHEHIZ MDR EHRHE O i % &
FHICET I ENbhoT\wa s, FEERTH
% phenothiazines ® Ca F v F)L7a v 1 —Tdh
BRI NINY, Bib~DrunX rOBEER
PHWOTILT, 7o ¥ UiMEEESeS Y T
FHOBRZE? ERIE3 I EPMEINTL
20 F7, YA THEEINLEERCSY) TR
WERTIE pfmdrl D2 E— BRI IIREAR
PHEM L T BT, X 7 8 F & (mefloquine) £/
27 7 v b U v (halofantrine) ~DTHEEIE £ -
T3 EDHEDVD Y, pfmdrl 3% AE= 7Y
TOBEEBETEARINT B9,

¥7H o675 AR —F-PICRT OEEF
et DERE 7unx Uik oMHBEPERE I N
BLBHTWDE, RININVTREENHERD T2
roudritERERe ) PEEK D2 &7
0ok 2N HB3 & ORI 2TV, 2 DB
MWK ZH 2 & T, pfort 13 7 REMEICES 36
kb DFEIBIZFE X Niz, DA2 D pfert BIE T DOEHER
IR Z N Z 1 45~269 HHEN 2 572 3 13D
IV VHDER31kb THD, 424 HDO7 I/
F2(486kDa) % a—F L, FEHIZ 10 HFTOKE
WA Z b o THRBOBRBERICEET 317,
B2 MEFE B O PICRT 3 ~E 70 € v ORBE
MThiBA A LT I )BT (AAHT) %
BB T 2R 7L LTEIKD, B4 A vl s
vaXy(CQHY) L DEAERIEC D LEEZS
n, BN 7end r2BEOANEZRAY
Ehw® L A%, PICRT @ Lys™—Thr (K76T)
& Ala?—Ser(A220S) D 2 DDEBRNT ST, T
79, BRSO OBEKRD 7 na ¥ ViitEDOR
AL 100%MEELTw3 L, Esicizzen
¥ VEEERO 70—, DA2 D pfert > —F T
VARBRHOIEY —AICEALTZ a0 F U
HErERXEL I LICHIIL, pent 3B F
fitth % HE L T2 EERBETTH S I LHGEE
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(A) sn0#F EEEFCR-3%k
C VI EKIFAK

(B) sOO#UHEEK 1%
CVIETIFAK

3 pfet @ZFHFI—-FT
% PICRT ® K76T TR

BHE Nk, EERMO PICRT ZEMHAIC CQH+
ZRENANERAHL, Fp9 OEA%IT S I LI
%5,

—7, pfert BEFIEREAMEO>—H—E LT
EHTHY, HTEEENLERME~T Y 70
ERICET AMENHVOVLTWLBEY, Lz
72-76 BEE D7 T/ BELFIIC X 2 IR R o HE
R FERTEE I b 5EE, 220, 271, 326,
356, 371 FHODT I VBOEROHEEERLZ D4
i EVLSERINTVRE(HI), Thboik
2, 7NF ¥ = (artemisinin) ¥ ¥ = — % (qui-
nine) IZ R § 3 BZED ERZ EOFEE LR X
h, 5%b Z0BET LOTOMEIEAMMED
DTHRDOFOLTF—=2Ic 35D EEZLNBD,

DRETETINTwE 77 vy ¥—1%n1
BATHBEY AY I VIZFEROBRBARICE T
% DHFR (dihydorofolate reductase) ® [ E &I T &
5, LIAM, 7y —ACHEDORERIZID
DHFR OGS TH 27 2 JBDE Y~ (-108)
MPANRGFVICERIN TS L84, 2
MUTX D EY XY S U DHFR K& T3 2 L
PHEIRENZ, ZOHRRPIIEY XY VOREIC
& DIEHE D DNA %35 % 2 (point mutation) % & Z
LCESINEDDEEZONTVEY, F123
FOEDDRDTHBLANLT7 7 F¥ vid PABA

(para—aminobenzoic acid) DEFLETH % 28, itk
FRHETIEEA Y —% v b TH 3 DHPS(dihydrop-
teroate synthetase) & 2 — F§ 2B EFIcEHED
RERPZDNTwE?, Zouxrizfiby
<2 7Y TIATHLIZ B 1) % first line drug 3% { D
HIRT7 7 v ¥ ¥ =A@ ko TWwWBETE, FH
KT B EHIWIED DT 2 = X L OWFE E
h, EBEREO~I Y 7R L TOFSM -
BREE R PS5 0EHNH 2P

@ BbOIC

WA CHEI N L O T0» 3 EA Mt~ 5
V7 OBREE Y 7 ) 7 EO S B RE
(combination therapy : CT)TH b, FhFh 3k
ORI RO BB OREE TIP3 2
LEREIBEETH B, L AiE, B0
RS BT D RARZE R D 10VE DS ZIC 1 [6]
OHEETEZ 3 LRETE, 2 BED CT IL5%4
ITE 2 ST 2 BRI E BN S 1213 102H
DOHEFPHBEE LS, =7 ) TOAEHIE
F20LDDEBEFORRONA A2 RAEB &
Z100~10ATH B L kD, 2/, 3D CT
DEFEPHEBI NS,

Z L GEEEAMCFENRTH NS CT I3
F v NA A — (artemisinin) FEMAEE R— 22 LT
ZFNEHEAEDLE AT TH B, artesunate-
mefloquine 23RFEW % CT T, ¥4 IcBIF B X7
Ok VIEBEERENT TIT50% b 0 OFRE R
AT EIICR>T0E (K1), BBULDE
DS 7 B RV T VB EREINBS),

OYPETIERER R TV TIREEOEADRE
ENTV»BDT, ¥EAME~ 7Y 7EFZEIC
BETLIENLIFLIFRETH 2, b LEER
RIRBEEDER L 2 WEAREROBMPEE 2
EDORF LN ER I NS DT, EEEREER
vy — (HEEFER) & £ O RBYEEMEER
B, BH D ORFOFERERE - AHESH
B EOFEMRICHEBRE T 20E 1D 5.

B AR EEYBAREHAEEB S HE -
FHHR Y E e e S 3 (H15-HT8-22) " 12 & B H1%
BRO—EE &L,
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BEE, MREE, MERTHLIVE sy s, &
FEDOBHERED 5 W IZIFRRERE, BELFMmAm
MBI, ESERIERIE 72 A B A IIE ABED
BISTHY, 74 VAEBIME, BF7A/787
FIR, BapE~I )7, VI MAY T, Wi
BREVEDLNAGE LT TH 5.

PO X 20 BIRA & U CHEEBI &
BTHhroTHhED, BELORKREDBEHEIZIE
presumptive treatment # ZE I REELED D
5. BlZiE, =5 TAEEDN S PMERE RN
QL NT, Lo dBEMERREAORE T
BN RE LG, BT 7R/ 85 F 77X, U7
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Y FTH, L7 MAYIE, FHEZIEDNS
BokLBEEns.

@ EBRMITEE OB

RBMIRBO R TY AV AMRIME (21 3
73 vTHms, TR MM, =TS
W, T o) BEECINTHEY, ARICE
FEAL LT, AEOREBEREE~DZREGD
RENGWEE 2 5DT, A TEEIIBIRER
BThsd. HIMERIFZTHOEEBIEITELR .
737 - Ay ITWMBIZT 7 A DR ST,
R, Fle7 V7HEE, REESHICHTTELS
HLTWAILEEERTIERE LR,

L2 L, BEBHI RO TVT, BF7
R/IRGF TR, FrrE (Fr IR EL),
A/ERIFFR, V7 v FTEDSEEOVTNST
HHZETEALELRDT, ZRODOWREE 2
L TERTEZRETHY, TORAS ¥ FEUT
ZRT. dHAA, ENOLOBEPELNLRVE
FiiE, MOEEY ILCBRTHILEENT
W7 B2,

DOISUT

—RRA T, /MRS, LDH LR, 2
LAFu— VKT, BRER (TV73IY) KTFR
ERARLND T ENE V. BRTOIERILF LT
BIREHREROMETH 5. INHHEEIITH
NAIUSRIE VD, BREVDRWEE, 2L
TOVWRWEEREZRELYEDHY ) HDT, HuE
BlF Y+ (EARRET OFEEID bS5,

BB 7)) T CI3EME4~SHEAT S &
HRELTAERIEC (B#ETIE2~3HTD),
BB WEBBE TO AT OICERE2EP LT
E% 5%, EFORMNPEGRT S [EARRICN
T54—-T77 v 8Ty FRENGE] ¥ (http//
www.ims.u-tokyo.ac.jp/didai/orphan/index.

html) DFEHIREE©, B2 VIZEE ORI HE

Z OB TN S EREFMBEOMIE (BRE - FFRER)

Ry H2ENERERE Y & — [EREREE
Y~ EIEREZRA I EMRDONS, HF
OYE, ERTERSA TV Y 7RIZR
LRTWAHDT, LEHIZEHRE DEFPLEL
AHZELEW,
@BFIR/INZFTRA

THIZE QTP R AW EHE L,
WICEINI BT e DA, NTHORBEEX
2~3HBETHY, HCVTHR&ELTLED
BEEMEILPHL. —BBRETIIIFEIER
B, BE~PEEOHAMBRMKD, MRS )
AHND I EVEV. PIRESES SN TRWIR
MTMEREFROTEELZITAE, BRIHER
HMTE5. BETIE, Y7u7oddy Vol
W, WIS Oo0oH B LICHIEENLET
H5b.
@ FUIE

2R B OB E TR OFEMEE, HAHMERE
DA IHEAR B B ANMBI L, Bk, 1
INRDTAHIF S NAUSTREME R . FEEB T
DIOISFEFIFFERER (B ASERTFERT 7 A
WV RAEE—EE, RWRFEHGEFMIR) (ZPCR
ER YA VR5HE, BARE (& IZIgM i)
R ERIRET 5. BWRHEER, 77 BLEAD
B RERT L0~ M2 Y v MEEHEIC
e L, WIEEERT 5.
BRRIZIZT > VEZEDL L, B2 s
9 % Togaviridae, alphavirusiZ & 56858, 74
B Chikungunya, O'nyong nyong, Sindbis,
Ross River disease, Barmah Forest disease,
Mayaro b HEFRIZER SN TWE%, AT 5
MaERIIBR N TV 5.
@ A/EBYEFRN

AT SOV TR R R, IgMPURR
BT E BBV, & EIZIgMBTAD
DVENDIEPH Y, ZOHEITIIHROLED

AEIETIS Vol.8s (2004) | (1131) 507
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H5.
ERFREZHFRVERL2OH 5700
HREICHREI B Z TWD, BRICARFAE
BT 575, HRTORENSZNI LIERELR
RS v, RREARE G E 7 RGERT 7R T
TANVAE TG EIKIFT 5.
® U yF7iE

BEBABE R EAICR ) ry FTREEE X
b, WBIRITEOBRYEEL LTI T7 V7 Huk T
VYA LVIRY, T 7 MR TOMBEBE Y 7
vFTHEPERETHSH. HBEIITH AR,
African tick-bite fever ® 2 G I NSA5, H
ANFITETREESR TV EHIIEZVWERDR
5. WA R LSRR TR, BEEL &ICkEA
TWTRDTIZ W DD 5. BEBH DD
WX EDNLRYSE 7 4 VA E—E, BEIT L) #ES

(BEXH)

DOHEFF IR L WKL, PCREE, Bl
Bl ERT).

EnhUIC

A BASE OSBRI L CEE I v, HRE
B ARNMERIED B A A, VTNV (L L TOIE
LWEZENERFEETHY), 20Dy 7
AL, A=V T b, BFA-NGZERER
3Bz EhROLNE, S512, FFEMERE
BTWTsIsiizRAAas0ToL, HMER
BEICRAEICBAT A I ENTIE RS 2.

AIRONFIINE, B A% ERERT
RELE (1342) B LUEAGEHREFTE
By fr Bl - HERIWENTE (15-Hr8-22) %
BRIPEING.

1) KRHERE, BHREN : KRITEBPED. RITEBLECHTIBHOAF. EF0HOH, 206 . 434-438, 2003.
2) KH14t8, BBERB  RABEORE—ADLSZET—. BHKTI SR> THREH L LEEOMIC, 2E&AE, 91 985-990,

2003.

3) WEHEY RE—2HNLEBRBOERE ZOMECOVT— BRECRS (MERRE - 71V IBRELER), AL

FFFE—, 21 :28-31,2003.

4) D'Acremont V, et al : Practice guidelines for evaluation of fever in returning travelers and migrants. J Travel Med, 10 (Supp! 2) :

§25-852, 2003.

5) AHEBRBE v UTICH 28I EERORR. BREFMS, 76 | 585-593, 2002.
6) AREE, N FERENAE 3. BEEOREFHOES. AEY¥, 37 1 621-626, 2003.

508 (1132) | A#EETIS  Vol.86 (2004)
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FRGME Y ) — X

<3517

¥ooB

g Z

(F—9—F:1=307, BEEFREX, 747274 v 7 @GSZWE

MALARIA

Shigeyuki KANO

(Key Words : malaria, thin smear, dipstick test)

LHED SO HAANERMBEERIE, 200107 2 )
HEELH T o OEEB L 200380 SARS RITOE
2, 20015016, 357, 572 A% ¥ — 712 T OEIIFDE
[&R L, 2003810313, 296, 33075 -7z, A< S
U 7 OEME I HEEE S 2000 152 F THEMML /-
bO®, 2001512 13104A, 200241382 AiciFid L
2V L Lans, HROBXZ1004»ET, F/H3—
SEBADRIIC=S ) TICRED, 160—2T007 ASFETC L
TWBIRIREEA S &Y, PBTELHLIED S OEM
BRMEET 2120, WA~ ) TEERSEMT 5
bOEEZONS. BlEREBAEMED< S U 7L
U2 7B L TEBIGELSH LN T LB RETH 3.

735 UTRBROEFRE LRE

=2y 35 (Fig. 1) OWEEED S b ORMIME
HIAE =5 Y THBEZ A K a Vo b RSN, R
KoV FRELFEEOTIEALTZ I THRE
TEEBR YRS, FAMOBREESSEEK (v v b)) T
T 20IcELE 1B»S L A a0, TOHERE
MEIEERTH D, WbWwi <35 7TOBREIIZE—
Hd 5. ZHE<Z U THEELIE S Y 7ERITE,
FATERICART 2 KIRE (77 VA 1) EFREH
BRT=VUDHBEIENHONTWVWS, 7/ /A b3S
Har Ao 1HFRIFALS A v/ 4 F MRkt d
5&, b MASEFR (relapse) 2B ITHER L,
BEE s )T PEEECHES LY, &k

ERBEHELALVDYWEIRKE~=F Y 7 (cerebral
malaria) BHRTRERSFV. hid, BdEE<s5 U 7E
BHAFRIMERA TEE L T BEET, FRMRKERT Eic
7242 (knob) ZERLL (Fig. 2), Z® knob /L
T, BFAEFRIMER (3 ME P BCHIRE L IR G IR MR & 5 ¢
510 TH 5 (Fig. 3).

75 U T DL

<35 ) TOMELWIL, Foryi@alEl - BEFRY
MO ERRHEAZBERE THEL, FRMmBkicBgEL

Female Anopheles in the act of feeding on
a person.

Human malaria can be transmitted only by
anopheline mosquitoes, and most of them
rest at an angle as it is shown.

Fig. 1
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Received April 20, 2004

— 431 —

— 174 —



Fig. 2 A parasitized red blood cell with knobs on
its surface.

The reduced deformability of the parasitized
red blood cells (RBCs) with their
cytoadherence to endothelium and to non-
parasitized RBCs leads to impairment of
blood flow.

Fig. 3 Parasitized RBCs which adhere to CHO cells.
(by Dr. Kawai S, Dokkyo University School
of Medicine)

Cytoadherence, which is the main pathological
finding of severe malaria, is demonstrated
with FCR strain of Plasmodium (P.) falciparum
and CD36-expressed CHO cells /n vitro.

<5 ) THREERHETIZ LS Fig. 4).
BT, BERMOGO<S ) 7EAEHROBREN
EOx2EEFNEFELEHLTRETESZ T4 v 72
F 4oy JEMTHRVASMVCEREL TSP (Fig. 5).
PCR EOGHBIc X 22WETIE, & MTBEd 3
dFBOFEHICZNTNRFRENL DNA B A2EIET 5 C
LT, BEE - SHESESEOERZM s L S
3%,

— 432 —
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Fig. 4 Appearance of four species of parasites in
Giemsa-stained thin films,
Parasite species can be discriminated by the
comparative characters of the erythrocytic
stages, a:. P. falciparum, b . P. vivax, ¢c:
P. malariae, and d :P. ovale.

Fig. 5 A rapid diagnostic dipstick test (Now® ICT
Malaria test for Whole Blood, Binax, Inc.,
USA) ,
A raipid whole blood immunochromatographic
test (ICT) for detecting circulating
Plasmodium antigen is now available, but
not in Japan yet. Results are interpreted by
the pattern of the visible lines in the test
window,

Jo—%A bA M) —ICEBEMBEOERRECHD,
Fhogr#taEa k7o Yy 4 g L TR
T2 (Fig. 6). KER, —BREZETREBICQETS
TENTEZOT, SRBNEAOR ) —=vrRE
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Pf U.16%

Fig. 6 Scattergrams of the flow cytometry
Stained parasites can be detected by the
flow cytometer and shown in the gate indi
cated by the arrow in the right scattergram.

Nepative

TERANERET LI EEAI LN,
MiEFRekEs LT, MEBEILRAESEEED
BWEEEE LTHAVLOhT VWS, v 35 ) THEERRE
B—EROREEMERICE D, <5 7TOBED
ZEICERATH 5.

TS5 U7 DiEE

DHETT S ) TREICRST BT LT E DR
v 5 ) 7 CEMRE, REER 3, 77 vy
WeBLUAT7 7+ VO BoNE0T, HEUIEIHEEN
ERNTRIELS S VEBEICS S, ZHRTS Y TBLU
B~ 5 ) TTE, 7 VA b AR LR
BIRIEEREE LT, 7Y o F v EBINLEL TEELNA
W

R R BGER < 7 ) TEBICHEL RS,
KA D FRMERET A LD B A 0330 5 L WiGE
(ENEHPFEEN LR T 256) &, RECHL
TEEOMmMELHEL, BEI Malarone‘E’ (atovaquone
250 mg . proguanil hydrochloride 100 mg &%)
Coartem?® (artemether 20 mg * lumefantrine 120 mg
&FD, F=-—x8%F (Quinimax® L ERUILEZ 2
VEND B, REMRTHES NI LD TV 2 A
v 5 U 7 OBFEEEHGREBET, Frot R -
(artemisinin) FHEEEE N— 2 LB 05F £ T H
Wb 5B,

PR T H R OIRMBREFARY 4 KWL L TEE
SYTERBMTE. A WHOEE-S ) 7TEED <
b HEMES, K, AL, fKE SEOCHM

Sy, RIME, 7 ¥ F—v X, REHM, #E ~%
7o VR, GHURIE BR4, BEOHEIIL L0
GHD 1 oTOHNE, BELHM L CEBILBEERE

SHBEEIE,

B H Y I
5 ) THRITHIANOEREIC, EHHTORETH R

" EROBY - IBERCELTETR N I RVTFY 2 A

ZHHREET X ZEBOREI KD STV S, EITEE
Bty —icid hs~vs )=y s [EREREL
s — ] BRBESNL, SROHECETET5 ) TICH
THEETR, EMEESOBILE L bIREEEED
BIL OB TV BENH L, B ‘

BT AR [EAHBEREHEERYLHE - HH
RAET A HEEEE (HIS-H8EL-22) | 1o L 2 FFRR
D—HEET.

X R

1) Kimura M et al : Epidemiological and clinical
aspects of malaria in Japan. J Travel Med 10 :
122-127, 2003 L ‘

2) WHO : Malaria In : International travel and
health, WHO, Geneva, p.130-148, 2002

3) Kawai S, Aikawa M, Kano S et al : A primate
model for severe human malaria' with cerebral
involvement ; Plasmodium coatneyi-infected Macaca
fusucata. ‘Am J Trop Med Hyg 48 : 630-636, 1993

4) Wongsrichanalai C and Gasser RA Jr : Current
status of malaria rapid diagnostic devices . an
update. Trends in Parasitol 18 : 107-108, 2002

5) Kimura M Kaneko O, Liu Q et al : Identification of
the four species of human malaria parasites by
nested PCR that targets variant sequences in
the small subunit rRNA gene. Parasitol Int 46
1 91-95, 1997

6) Kano S : Retrospective malaria diagnosis by
indirect fluorescent antibody titration on Japanese
patients. Jpn J Parasitol 39 : 475-481, 1990

7)) WHO : Severe falciparum malaria. Trans Roy
Soc Trop Med Hyg 94 (supple) : 1-31, 2000
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574 REORZE H46% 585 20044

U I

%) THATHICEN LTI oWRIn % %), &
el L 3B (FRICEBEEZBZ 72) BEILCRE
L72%E, %t [MA~F1Y 7 (imported
malaria) ] &IE&R, HROBIFI100FEDT S
) 7 IATHC, ER3~5EANBEL, 150~
Q0 ADHE LTV AEIRE, bAEILOE
ME LR DAE~NO ABRBROBIMORR & H
HCEZLE, AT U7 ICFENRELD
EH5bNTLPBERETHL. FFETIE, DHIE
CHEWTHWASNETIY 7OESE - B8 - 15
B FHICOWTHRR, [RITES] ORBELE
MEOERICET S L HIET.

1. BEBREELLTOYSU7

Vo AR LIELDZEEZ NS YT
DOHFRPTATH R AR B LICRTIZEOHRE
2%, 1950 BRI DI LD, LT
UTORMEE LTESHFICEE L7 oo d
> (chloroquine) ZX3 % EAM AT~ T
UTH, BRO2AFO 7+ —H A (aur¥y
BLUY L) DORAITHEINRLOTH B,

NS U7 DHEAEEL

WU B2V, KR H®5EY

0%, rouF Uik~ s U 7RISR
L7zt#Ez on, BEF TEOMEOBEN 2V
Dix, HRTAY A, HE, FERO—FRZTE
Tol? ThI77 vy F—NolnIERED
&#l, ANVT7 7 F¥ ¥ ¥ (sulfadoxine) /¥ A
# 3 ¥ (pyrimethamine), X3 5EWMHED
WED, ER7TV VIS, BET7 V7 eE
WKIEH > Twh, FiE2FICH 0BT 2~ 5 1)
TIERE SN, DPETHAT77F Y [ZAT
A BE2T5°E V) EmATHMELTWA A 7T
¥ (mefloquine) XL Td, ¥ 1 EHIZB
WTRHENCHESRDOh, # v RIYTE
Iy v —LOEBEMNETIZS0%U ERE ST
HrHLMEINTVEY, SHME~S ) 70
I, FRMRH<IVTETHSEF -2
(quinine) PERITH 5 Z L HBL NI, ZTOF
Z—ADEMUEDETIEET V7DV 2hD
FR7IIVNVTHREIRTWS (R1). <L
TEAME<S Y 71, BROFERYSEL LT
DHNERHDLDE LD TH 5.

<Y TORTEBAIEL T 7 7 ¥ —FER
Rt rEnd, ZLoftdbhbh AHC#
B, FOFATE 7O —SVIZHEE S B H A
HREEREZEP LTV, &2 XWTHICBT

&5 »0H LiTwE (ELEREREY Yy —EnEESNHERER TR
2) &b HEB (AVBRRENERBBERSL Y ¥ —2R)

0018-3342/04/%¥250/ 33 /JCLS
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REOFE 6% H85 2004F 575

(%) P—FRA— A TOFY
100 = seessrevssssvesscassasasnrmqrena, .

g L Ten

~~~~~

s 80T Y ATO%215mgkg

.
.....

a0 L 2L TTRES A
20k ‘
1 2DD$‘\/ L 1 1 1

1975 1980 1985 1990 1995 2000
(=)
B1 BLA2RTIUTRICLDFADHRBEHRSUTEE
A E RHER
(Sornchai Looareesuwan, JITMM, Dec 2003 X h 82%)

55 ADOEER, HWEER, BEHLZE, AOH
REEIZX > TEMOBRRBRZIHKRL, 22
WBRBENZ< I ) TORITER 162D - /2.
EHICKAKE BRI RORBIEHES
BEBBOBRERARLTIEoRhErd46L, A
DBEITTERBELL EETWE. 5 THI
T2 SFWTHICADPBET 2HEGEDBHAD
Zk, %5 THATHY SIEFRITHICEREEA
TAPETILZGADRELREEL 25, ANOBE
ORMBEELTRIDENCD, WEL - BH R &N
KBEHLBEROFEEZ 5L, 5V T ORST
Rz —ESEB1H 5.

—%, REHS0OANEBZLY Yy VRV v b
B EoFBEAR R RREE TR H i EROEMIC
THREVETFBIHIChoBR, w57
HROLOMBTIREL, DIPHFHEED
WREBAGVEREZoTWS, ZDLHIZL
T, bBRENDTF) 7T OWMARKHEL DTH 5.

2. WAYZUTOEA

DASED S O HARNE M M EF L, 20014
DT XY AFARBRERTOOBEL X N20034ED
SARSWATOHE T, 200140 16,357,572 A%
=2 I ZDORIEBAEmEZRL, 20034121
13,296,330 A & % o 72 (BEBE B AEEHBKED.

WA~ ) 7 OFERMETHEERE, 1994 A
O [EYEE | O T (8B 255
BRAb S, 19994E1CiX 11241, 20004E1213 154 A
TTHWML2Zd DD, 20014E1213109 A, 2002
EIIISIANCEA LY. LA LadS 20044
12 oT, bOED»SOEFERIEET HHL
PROLN, AT TEERDENIIONT
BMTsb0LEZLND,

LEODPENIBITAMA~T T Y THERORE
ERNB L, 1990FE,5D10ERD T, HAIZ
BT T ) TOMENZHBAIT ) TOENX
DR TET, BIZ50%IELTWEY, Th
77 HHIEA S OB T ) TIERIAEE X
TWwbZ Ltk s, BARANBEEAEANBEHK
B re2xl, BHERBEESLMEERDB L
Z231 &) OAEEDET TH 5. ERHFER
i, 2025 30ICEBBEHOE — 7 HFD
SNB. MABEHR< Y 7T REORIZIE, &)

LB L BEIE LN TICRT T ABI2BED &
HIXTTHEY, BIEFRIXI3INLMOLEEICE
RTEWEEZRLTWVWL I EAKREZMETD
5.

—7, LRRPEEREE L LORICT 7 HRD
BED, BRE) CHRITHCEDERRPEAR EE
ik, RESBRETMATT Y 7THERZEL
FEHER>TWA, EFET [VFRs (visiting
friends and relatives) <31 7] L XBIT 5
ZEBDY, A FYRATIRT 7 ANO—REHRAT
ZDIRDY A7 D VFRs DY 5V 7 HAEFRIZE
HHENTWAE?, F—av 3Tk, BIZ7I5 VA
TOMAYI ) 7THEBROWMAHLL, 1998
~ 2001 4E TI1Z4E 2,900 ~ 4,200 Bl 25 & & 1,
FEBRIZIZ5900~8,100BIDRENH S LHEE S I
TWw3Y, 20 B98I EXT7T 7 ) HTRREL
TwbEEZ bR, 0 TH VFRsDEANE L,
AT HIY LSBT~V T THD. ZD
fib, FETIZER1,100~2,10061, FA v Tk
800~ 1,000 BIDEA~ 5V 7 AHMEEN TS
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576 REORE £46% H8F 20044

3. AT UTDBY - AEE

1) ®WEE - B8 - BEFOHRYE

A~ 5 7 BE T BELICHE ST B Rk
PITE L 72Dl b o E b KW AR L, whiITH
EPOEMIIY S ) T EENBHTELZNTD
. fRELYV<T) T OWEBWIL, FAFEM
it U7 B R LoD e AR A % B C B
8L, RMBRICEG L2~ T ) 7 EB %2 EERE
THILILED, BELAEROBE,OELE
B, RMIRFEREZ D LOL I LD, HEFE
WLETH L., Rk, ZhEE LTORER,
e, AEEERELT, MoEELZHED
BREEZFHF S V. bV ETHATI ) 7TREL S
W 235E101, Z OBEMEEEEIC L 2BED,
MDD oW 5HEERMREICELESNERET, FE
BB AREZIRE N O—B O EAFE T
NtEZATHA.

—%, BERMMGTO< ) 7ERBEREOKFE
WEHY, REFNLZFEEZEHLRETE S
BHEIHE L F v MEsh, HRO LNOVICEE
LTwa?, FHEREHICHTAE/ 70—F)b
PURAHIRICER D AF1F T 2 BIMRIER (51 v
TRATF4 v 7)) L, PEORMENE LARATE
BE, BEHMETIIE 7 a—FLHMEOMEIC
—HLTROOBIPENE (BE1). REIFHR
MRL7B 2 LEE ST, 1RE105FE TRE
BT 5. ThbLSREME, EHE, REREIC
BN, SHBOIPEICBITAYT Y THIEE LT,
ZOEANOLEEIRCEINBEIDEEZ BN
5.
¥72, PCREDIBHIZX 2ZWETIE, &b
WCRET 4O~ 5 ) 7RBICZNENEEY
7 DNA B # B8 2 2 & T, HOEHNZH
HREE 251, & ITRBIEISBELE L, B
FRHERRR LT OEWFAEFOMAET L BRI
R LD HD. BES L DRMEDOMEE T,
BRFEZ X LD L35 FMEIEHOPCRBW A H
FHATabNE L) R TETEBY, w5UT
DEWIIBVTY, BYLRTI5AI—DAFETE

HE1 Now® Malaria for Whole Blocod ¥ X b (Binax#t,
USA)

SEFEERTAVTATA v 2 EDOHRT, EREOEV

A—=FRFAPEy b, RRONBEITA Y TAT A v 2

BRZBH, C (WEB) BIUTIOMBIZNY FAFHT

WHDT, BB~ Y TEHESNS,

DHNAUED»EE 5 Z L PHFFS LS.

2) bAEICE T BEESH

DREKBWT I TERICHRSTHI LR
TE LML HE CGEMIDGER, RIREH) 1,
EBRIIEZRO2FBICEONTL B, HEBIZL-
TILBEY R EEE T - L 0HEETH 5.

(1) 727> 48— g (ANLT 7 FHI
500mg/E ) X H 3 > 25mg A HEl)

WEE A 3 SEH ARG
(2) »77%> [TAITX] ggo275° (58X 7
M3 > 275mg)

BERMIIAEEICIS U T, 30kg Lt 45kg kR
IR 28, 6~ 8K 188, 45kg Db
TIXWE 288, 6~ 8REfHIAIC 288,

ZHE< Y TBIUIE~S ) 7T TR, TN
ORIRBER (e 7/ VA M) 2RIKLERLZD
I AMEREE LT, 7UF U 2BML%L
TR O,

FREOEENRBEEERRLAED, KELORK
MERF AR AERPVED LN LVEE (Fh
EIAPFERERNPEFATAEE) &, BEIIHL
TEEOWELHEL, E&IZ, Malarone®
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REDOBE $46% $H85 20044 577

(atovaquone/proguanil hydrochloride &%) %
Coartem® (3% Riamet®) (artemether/lume-
fantrine &%) R EE2EE5THLENDDH. T/,
BRER &7 L2AITR, ¥=—308H (Quini-
max®) F A —iFEMK (artesunate®) 7
EERBELEFSBEOEFEHIIH 20 RTN
BEabkw, (B (1, 2 DAoOEROAF
ERHREOERICE T AR &, B
[BEIRIEHREN ] ¥ (http://www.ims.u-
tokyo.ac.jp/didai/orphan/index.html) ICHw&
ba5b)

4. BEMEBORETFH—~Z )7 FHORR!

<07 FHO3EME, 1) BARRFE
il Sz nwzonIk), 2) FHHR, 3)
AT YN BRER(Z T THEDNS L X,
ATE B HOHB CRABMITBEREZIRATA 2
&) THhHAH. TRTCOEMETL) PERLED
B, v TREOY A7, BEADOY R HE
WEAICIX2) 3) OERFEHLEBIICERE
THLLERDHDL., bHLAAEFORERLH Y S
HDT, EELRHMIERSWS.

1) EARBAINF R

H 2R N #ENERE D 80 %1 8 A il DA 7E
ThbHILLIY, ZOBMAKPBMFEN<T) T
BIEFHEELTh o2 bEOLNEY, A
POBEOWEEZLEL THEMEIZL - T,
WORIMEBF XX L2 L ZRLTES TER .
NI T T HORIZL Y RIMERO Y — 7 H9EE,
W, MHERELZY, SSICBATIFATE M E
W3 25, BN CTOWRIMZ H 512§ 5 /% L,
ZORIMINT — X D BEREPRER - TL B.
FATRERERMEARVZ2EFERL, WOBEHETZ T
ELEI0RTAHIE. T2, HROBET R
TU—EORBEHAZIICEBAT L L L%
B THH. BHHEDD BHHN, N-diethylm-
toluamide (DEET) %, BKKTIZ30~35%0Dik
EPHERINTBY, 4~6BMAEE X N5 P,

BEDPEWE & PIIIHEBICHER T A LEND
5. ENTHEERTVREDIE10%ED S DOH
%S, ZOBAIIISSICHEEICBATALE
PhDH. KHMBENTHET S & &3, #FLUE,
BRI, WARE, REKR T L —fH
MR EN S, WIRE LTI, ¥l Auf FER%
WENZLAHAFEL S OFRIEVEH ., 7
IONFEOERLA-HBICERTANDD, BK
DT EBDVHET L.

2) FRAAAR

P~ T ) TEOTENR DS BIEZ B 72D E
OTHEHTH DA, DAED S OEME TN
REE LTE, L9 AT 7F Vo0 FRHAIC
WMFTED Lol ENE O
HMZHEECER LT, PHREOLEELTHZE
THULENDL., TRTOME - FMHIIOoVWTH
DRHEAEITREY, RAOREZH TEr2ITH
ER b, A 7aF e ITERHEREREIE
HAPZ NI EPREIN TS, Fhbodi
BARIE, “BFWhHLVIZERALE 2452 L
Y, BRRWBLRERIZEETNTNS. AR
FLEETHIEEOEELREMERIZ 10,000 A121
BIREL SN TS, HRFTHRALAZAZTT
121500~2500 F NIZET B L vwbhla.

(1) B&-HE

fRE 30~ 45kg T3 3/4 8¢, RE 45kg DL LTl
18E% B 1. RATHEIZE L ER 2 5 Rz Hh
T4EE T BERSIEIZ12:8F CHEHL
(2) & - 5lfeH

FreER - LR, HIF (FoWREod B AN)
B, CTADPARE, BHRERICER Ju
oFy, Fo—F, Nazrr ) rgEshox
FVTREFICHAES. BIEHE LTRSS - K
7 EOHELERER, TFERERE, HmiEE
ROEEVBE D, AT AT YR TaryJVE
BB, hEMRLIEIELR EOERZEWER bt
BEEINTWES.,
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3) XH N1 RBAKE (stand-by emergency
treatment : SBET)

SBET i3, S U T 28I RRIH-TH,
BN ICEBREEEZZBTERVE &I1T, BEE
B~ ) TEERATAZLTH S .
SBET%#~< 35U T7FBiEL LTERT 201, ©
BB~ 5 ) TII A Y A 7 MRV IS JET
THEE, @V A7 HEHE L K % 25 R
L—E LARWViEE, OmATHIEHE > HE I
WS A4, @EBMNOEETTFH MR CIZE
VEROEENEL b L FREINLES, RED
BiFonsd. L LREMKTS, #ERFHNR
REID TWI I TH SBETIZW D B2 A% &,
FOFHMER L) D0H B, Fi:, FHHRET
o THRI) TN ILEHY ) HDT,
BEHE LTOSBET LB R B I LWH 5.

EBIZRIRD L) Pl shizs 51
SBET %#177% 9. O% 7)) 7HRATHICHEEL TS
L ED1IEAMBEALTVWS, @375CTULEDSR
B, BEZOMO< T ) T REEIIERERED,
GFIER 24 LI E R % 2 T & 2\,

bHAHA, SBET 2177 o TH A RIERPHI -

EHEBEEEZZZ L@ ohw. 28261,
T UTEBWEN DI TERVL, 5T
ThH > THERMED 7D IGRERDEED L
BEhEHY 3506 THAS. TR E SBET Di#
FUZ o> TEThEN DR & 48 &+ PR
L, REIE CTHEIDENTT 52 LRkD 5
ns.

BhHUIC

DAERP S DY T THRATHAOEME IS, B
HTOREFHICE L THEYZ PSSV 7 P54
AP TELEREROTENRD LN T D, EEDS
PHET 5 [EEBRERE v & —EiE R
¥ —] T, BERTEZOFEMGHOEHE
MELT, FHZERRBESCTFHNREOLT,

SOIEA—RELZGEEDODE - REICHEL
T, TR LERORMEITR 2B L) b ikilhEg
EEINTVE, bRENDT T 7 DO ADITR L
RBLOHRT, SBRERESEEDOH ST EME
HEDOY I 7EENOBLEFED TY LED
H5.

AR [EEGHEFENEREDSHE - F

- BUBRHUERTEHEE T (HIS-HE-22) | 12 X B0
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Abstract

Impregnated bed net (IBN) were used in 366 villages in the central and southern three provinces of Lao PDR from 1999
to 2000. It was confirmed that 81.0% of 40 000 bed nets, which were donated by Japanese Grant Aid, were delivered within
2 years. The strengthening of information network systems in anti-malaria and strong relationship between community and local
authorities ensured the success of operation in a short period. The number of patients and the slide positive rate of malaria
decreased markedly in public health facilities in three provinces after the use of IBN. An entomological survey was conducted in
Boualapha district, where malaria is endemic, to investigate the IBN efficacy on malaria vector. The density and parous rate of
Anopeles dirus, which is the main malaria vector in the area, were markedly decreased in the village where IBN was used. This
mosquito’s behavior, which was baiting mainly humans during the time when the inhabitants sleep in the IBN, was considered to
be advantageous in preventing malaria infection using by IBN. The area of distribution of A. dirus is similar to the high endemic
area of malaria in Lao PDR. Thus, it is expected that the expansion of the IBN program in the southern provinces will lead to
successful malaria control in subsequent years.
© 2003 Elsevier B.V. All rights reserved.

Keywords: Ma.aria; Laos; IBN; Anopheles dirus

1. Background of the impregnated bed net Singhasivanon, 1999; Pholsena, 1992). The Ministry
program of Health, Lao PDR, reported that the number of
malaria cases was highest in patients in all public

It has been reported that malaria is a serious public health facilities in 1995 (Table 1). The mortality rate

health problem in Lao PDR (Kobayashi et al., 1998; from malaria was higher than that for other main
diseases (Table 2). From 1996, the Lao government

"+ Comresponding author. started a national malana'control program supported
E-mail addresses: junkobalao@aol.com, by several donors. Use of impregnated bed net (IBN),
fnjkb@diamond.mahidol.ac.th (J. Kobayashi). which was main strategy in this national program,
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Table 1

Mortality rate (per 100 000) of main diseases in Lao PDR (1995)
Malaria 7.62
Pneumonia 3.03
Meningitis 1.45
Diarrhea 1.23
Tuberculosis 0.75
Accident 0.51

Ministry of Health, Lao PDR in 1995.

Table 2

Number of cases in public health facilities in Lao PDR (1995)
Malaria 73831
Pneumonia 15962
Influenza 24110
Diarrhea 19699
Dengue fever 7781
Dysentery 7010
Tuberculosis 2711
Accident 2330

Ministry of Health, Lao PDR in 1995.

was carried out nation wide from 1999. In the Vi-
entiane, Borikhamxay and Khammounae Province
which are central and southeastern provinces (shown
in Fig. 1) a total of 40000 bed nets, with the sup-
port of Japanese grant aid, were delivered to 366
villages from 1999 to 2000. Half the bed nets was
Olyset net, a long-lasting insecticidal bed net. There
were delivered mainly to remote villages. All normal

Fig. 1. Three provinces where IBN program was operated.

bed nets were impregnated by community volunteers
under supervision of the anti-malaria team after op-
eration of IBN program. Health education including
guidance in use of long-lasting bed nets was carried
out by health personnel and community volunteers
in the villages where Olyset nets were delivered. A
cost recovery system was operated except the poor
families as authorized by the local government. The
district authorities decided the price of the bed nets.
The selling price was normally half the market price,
which is US$ 2-4. It was confirmed that 81.0%
(32391/40000) of bed nets were delivered within
2years. The reports were submitted to Center of
Malariology, Parasitology and Entomolgy (CMPE)
as national referral center through the anti-malaria
team in the provinces from the district malaria unit.
In the Lao PDR, the accessibility of the center of
district where the district malaria unit was located
sometimes posed difficulties for communities. It was
estimated that more than 60% of communities in three
provinces were located in areas where it took more
than 24 h to reach the district capital. Thus, it can be
assumed that the real number of bed net delivered
was higher than the reported number in the remote
areas. When the bed nets were delivered, the district
malaria officer might record the data except in cases
of free delivering to the poor family or no collecting
the money on the time. In these cases, village leader
or volunteer had to report to the district malaria unit.
However, sometimes no reported was issued due to
poor accessibility. Thus, the majority of unrecorded
bed nets were assumed to reach the communities.
How can more than 80% of bed nets be distributed
within 2 years under such difficult conditions? One
reason was the strong information network system of
the anti-malaria team, which was strengthened in the
past 10 years, due to a reporting system using wire-
less telephone. Another important reason seems to be
the strong relationship between community and local
authorities in these provinces. A lot of village leaders
played the leading role in encouraging community
participation in this project. These assessments were
conducted by focus group discussion in district health
offices and communities as qualitative survey.

Table 3 shows the coverage of village in the target
districts in three provinces in a 2-year period. High risk
area of malaria infection was chosen for delivery of the
IBN. All villages in Boualapha district were covered
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Table 3
The number of villages and populations where IBN was operated supported by Japanese Grant Aid (1999-2000)

Province District No. of No. of villages where Rate of no. Total population  Total population Rate of population
villages IBN was operated villages where of district of villages where  of IBN villages in
IBN was operated IBN was operated  districts
Operated Operated normal Total
Olyset net bed net

Vientiane Feuang 63 29 29 46.0 40548 11134 27.5
Xanakham 51 15 IN] 29.4 32973 8970 27.2
Hinheub 48 15 5 20 41.7 22796 7532 33.0
Met 41 18 2 20 48.8 14283 7977 55.8
Total 203 33 51 84 414 110600 35613 322

Borikhamxay  Thaphabat 32 10 10 313 22662 5428 24.0
Bolikhan 42 4 4 9.5 25871 2257 8.7
Pakkading 51 12 12 235 33901 6024 17.8
Khamkeut 110 49 34 83 75.5 54695 23286 42.6
Viangthong 36 9 9 25.0 17041 1882 11.0
Total 271 58 60 118 43.5 154170 38877 25.2

Khammouane  Hinboon 199 2 6 8 4.0 55817 2367 42
Mahaxay 89 9 9 10.1 25692 2276 8.9
Nongbock 72 6 7 13 18.1 40524 6739 16.6
Xebangphay 50 15 22 37 74.0 22316 16300 73.0
Xaibatong 65 24 13 37 56.9 17102 9244 54.1
Boualapha 82 73 9 82 100.0 20926 20926 100.0
Total 557 120 66 186 334 182377 - 57852 31.7
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