AR O AP EE A 5,

PALTOwZ) T T b a - LIS OWHE
dAERTE, BMESE 300, kb, 35l
HfoR®E, (I, R, WHFEOEIR, HRlog
ZHEWTERAHD, PEELHBEL TS, Ko
3, RIECHOBAAEL LT, A IFREICHL,
w77 -3V O LEEAEERE - Iy bu—nE
BT A I LA RRLTWS, Dy —va
TZTREMFEIRYI U TARICHTLTIT T &0 R
ThHH, —F, BEASLRRMEOTHICEL T
GAP B T3 &< MR o Ty,

3. BALETE & FERRXER

v 37, {EMRERE, SRR, YV -7
fE, U — ¥ 2 v S TRES BRI T o R fER O
LB EURREEROL I EEAFERRPEL L
THRIGRT WS (F1). EETRELICHERLE
(reemerging disease) & L TFh F TORIEHIBICE
W, HANE—EIZay bu—LIZRIILSRICE
I 2BREROBMAREEE LT3, |ETHTL, I
NOREMED Y U - UAMAEICREETH 52 % Rk
LT3, avirou— Lol X0EBEL T DO
OHBOBEMNELOND, ZhO6OFERITEMELE
EEAED. A, A RREEOEERATRET S
FTEEHSMIC BT AREALATHD, Tho BT
Mgz e P NOERBIIEMFNETE (biological
vector) & LTODREAIE- T3, flAE~7 ) TH
HITEMEEAE N X T HORBFHNTES, BREETSH
BAF TS A MIETARICHE, L THw3. Z0%
BRI A e b ATRIT ABRIZ AT 1 bdie MER
IZBALRREARI S, kA5 b AOBREIEHNE
DBAFREERRETIIRIS AN, /2, U—vav
ZTRED &S I ABRIGAREET bbb e SO
(RE, BESY) HERBEELTAETIHEI
LIZFEMTHS. Thabbe FOREESL 2B E
HOEMIZERBELTHEDTHSE. ->TINhHRE
PED T Y b U =ik MIET B EEML T TR
RFEFTHD, b HCHTHEE, PHEG TIRELS,
MRBE OB, BOEFRL KUWER, TATIHEICES
BABEOWY, KERANT U —-FrLEEE S,
LA LEBOLIAREEOREE LTI s BN
WAEMD T LIZRFEN, eI OEHELH . K
AEEH»OT T )7, FlRE, 747 7OEEM
Thoth, ITHAORREENIY bu—JLIZEIIL 7,
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WAE TR IEEA, REFOEBEIE S L URIEDEE
£ A& 52 BBR(C RS2 1T 5 T &12 & B Vector control {2
FOIHORIBMENEEIZKRILALEEFEAD (The
Working Group on Global Parasite Control, 1998). % <
OEAREROFEFRLS, BRELTDDT WiXE
RO, EHEROE, REWMEL L £ OEEER
Y3 rical, BETEINGREEIY bu—0
DOEINFLEIFE A kv, EEEII BT, BRI
DELHEEL LT, RAORSERICKT 2 HERED
BENDETH DL, KA L —OFER, ERTOHELT
ABL, ThomBEMEROERELIMFEES I LI0K
H, HEMHEEEETTIRMEMLTHILATE
5. EZE BEROBEE#OEEIZLD, HEORK
YUED A% 6 Y, IR BEEMES 5 VIACRBEUED
WALt T I EMARTHS.

B AL RERO L TEEY A F AL PEEA TV
PUETIE, B, ~EZOREESBRALLHETEZ
OME T REEA R, BB A2EETS. BALMS
ZENME—DFELEELASL. SHOBLTuI 2
CRWTREEO FPHERRT LI ADAIICLD T
DASED BH AR bR 7B & BEEN RO R
MEBET AV P EETEILENS S, TaD
B, FEMEMEEREREMR TS -BL UTIRA M
LWREBRDLRETH D,

4. B H Y I

SHE, PIEETT MY 7HFERIZEY, FLE
121k ) BRMED 7= AT & 485 L 7=, BILichen,
WAk, BRa S EEHINOERESERIC
R0, BN LUARRSEMILS AT TR
<, i 5D ACDHA, ¥k & UREOMA
BZ3. D& aBENABPEDEEDIIF,ORD
L EAE (vector) k& BZINPBOEM, REHME
ke BEAE, REOHM, FREFOEMAEE T
BT EIThY, HaBREEORTILAOKERE %
5. Fok BHEE & EH L - AFIERAETEAHET LT
AT, PEFEY A SLEEX, hRTUT
HETEMAZ EMBREEE %> T 5 (Matsumoto,
1999). 2O TIMNSREPEREN T v P —JLIZRINL 7%
FAEMNEESTAREHECINE D LHEHEEZ, £
OFENBCONTVAVDRKALIETHS (The
Working Group on Global Parasite Control, 1998). &F &
HHEOEAMNTHIZHEI L e, IThoFERKRED
EHAAADBEOEBTH D L L BT, HIBOER
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%, BE, E5i1c#er, UAEEIZREL 20
RRTHHILEEADL L, BLEEL EHBRRTE
DUEK»SHEEZTREL, HEMICERE hzbiEk
HEALL T DEPSDLELS.

i

AHIFERSEELOFH R EFZ TIREL LTLERFES
Bl B HBh & (10041190), 6 11 FE X TFH P SHEIC
AR EM LB EBRE LRI [RR2—-F 0 TIZE
AYLEGHICES B ) — Y v T REOEIT) IZBT 3

BAEMEBICLOBONARREL LICHELA, ZNh5D
BAEEIISMEALBIIES, #/E 5 S &8, HiE

%, IEE—F, kB8, B B g ® @mRE—-
B, MAREOHELEFITEHTS.
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cis- and trans-Conformers at the urethane
linkage: tert-butoxycarbonyl-L-alanyl-L-proline

methyl ester (Boc-L-Ala-L-Pro-OMe)

Crystals of the title compound, C;¢H»sN,0;, were successfully
grown from an oily product at low temperature (below 260 K).
There are two independent molecules in the asymmetric unit.
One molecule has a cis and the other a frans conformation at
the urethane linkage, —O~—CO—NH—. Independent mol-
ecules are linked into dimers, but not into chains, by N—
H- - -O==C hydrogen bonds.

Comment

The title compound, (I), is a key starting material in our
studies of synthetic antigens (Ishiguro et al., 2001) and models
of enzyme-active sites (Abe er al, 2001). Similar to (I),
compounds Boc-Xaa-Pro-OMe (where Xaa is any amino acid)
do not often crystallize at room temperature. Therefore, in this
study, the crystal structure of (I) has been determined in order
to find out what makes these types of compounds exist in an
oily state.

%
?_O_CH:;
CHy O 0
S T uwnl SMch,
HiC—G—0—C—N—¢—C—N [
- 2
CHa CHy 32

Boc-L-Ala-L-Pro-OMe

U]

The structure of the two molecules in the asymmetric unit of
(1) is shown in Fig. 1. The difference in the two independent
molecules is found at the linkage between Boc and Ala. One
has a cis and the other a trans conformation at the urethane
linkage, —O—CO—~NH-—. The cis conformation is not
common, but it is sometimes observed in short peptides
(Benedetti et al., 1980).

The cis-urethane in one independent molecule forms
hydrogen bonds with a frans-urethane of the amide group in
the other independent molecule. Thus the two independent
molecules are linked into dimers by two N—H-..0=C
hydrogen bonds.

Intermolecular interaction networks, such as are formed
with N—H---O=C hydrogen bonds, especially extended
hydrogen-bonded chains, are often found in peptide
compounds (Karle, 1992; Goerbitz & Etter, 1992; Clegg ef al.,
2003). This is an important crystallizing force for peptide
compounds. An intermolecular hydrogen-bonded network of
molecules is, however, not found in the crystal structure of (I).
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A relatively high U, value [0.141 (6) ;\2] was observed for
atom C134. This is probably due to the puckering motion of
the five-membered ring in the Pro residue. In this case,
disorder, which might be associated with this puckering, was
not modelled.

The puckering motion is responsible for the short bond
lengths of CI135—C134 and CI133—Cl34 [1.43(2) and
1.37 (2) A, respectively]. These values are unusual for sp°—sp>
bond lengths. These geometries represent the averaged
geometries of the puckering conformers of the five-membered
ring in the Pro residue.

In conclusion, from the structural analysis, we have found
the cis—trans isomerization of the urethane linkage, the lack of
an intermolecular hydrogen-bond network, and the puckering
motion of a Pro side chain. These three features can weaken
intermolecular association in the crystal and probably lower
the melting point of (I).

Experimental

Crystals of the title compound were successfully grown from a
carefully purified oil at low temperature (below 260 K). Analytical
data ("H NMR, ESI-MS and [a]p) were in accordance with the

expected structure; [o]p = —108.4° (¢ 0.1, MeOH).

Crystal data

Cr4aHz4N,O5

M, = 300.35
Monoclinic,
a=10131(5) A
b=9940 (5) A
c=16.784 (8) A
B=9733(3)
V = 1676.4 (14) A®
Z=4

Data collection

Rigaku R-AXIS RAPID
diffractometer

w scans

Absorption correction: refined from
AF (DIFABS, Walker & Stuart,
1983)
Tnin = 0.841, Tipoy = 0.928

31 310 measured reflections

Refinement

Refinement on F?
R[F? >20(F")] = 0.089
WR(F?) = 0.193
§=176

2122 reflections

217 parameters

Table 1

Selected geometric parameters (°).

D, =1.190 Mg m™

Cu Ka radiation

Cell parameters from 4739
reflections

A = 6.3-62.2°

© =075 mm"”

T=173.1K

Platelet, colorless

0.20 x 0.20 x 0.10 mm

1

3190 independent reflections
2122 reflections with F? > 20(F?)
Ry, = 0.040
Box = 68.3°
h=-12— 11
k=~11-—11

=—19 — 19

All H-atom parameters refined

w = /[0.001F,% + 30(F,%) + 0.5)/
(4F,%)

(Alo)qax = 0.007 )

Aprax =059e AT

APy = —0.33e A2

Cl11—0111—CI15—N121  168.1 (6)
Cl41—0141-CI32—CI31 1754 (7)
C211—0211—C215~N221 —177.6 (7)
C241-0241~C232— (231 1726 (6)
CI21—N121—-Cl15-0111  ~60(13)
C115—N121~CI21—C122 604 (11)
C131—N131—-C122—CI21 1730 (7)
C122—N131-C131-C132 —711 (11)

C221-N221—C215-0211 1763 (7)
C215-N221 —C221-C22 —763 (11)
C231—N231-C222—C21 1720 (7)
C222—N231—C231-C232 —61.0 (9)
N121—C121 —C122~N131 1532 (8)
N131—Cl131—C132—0141 1687 (8)
N221~C221-C222—N231 1403 (8)
N231—-C231-(C232—0241 1533 (7)

C(134)

C(114,

C({135)

"Wf;'::?'j
> 121y

E) H(10)

= o@D O(241)
D)o@y RN
c@14) H(34) @casz)
0(2_1) ) C(222)
) e | . c(231)
=~ (221) “Ccra2ty TS
c(211) '@ 4 C15) N(zaﬁ‘
. oe12) (S C(233)
(212
C(213) @12 C(235) c(234)
Figure 1

The asymmetric unit of (I) with the atomic numbering scheme.
Displacement ellipsoids (spheres) are drawn at the 50% probability
level. Hydrogen bonds are shown with dotted lines. All H atoms have
been omitted, except for those involved in hydrogen bonding.

Table 2 .

Hydrogen-bonding geometry (A, °).

D—H---A D—H H-A DA D—H---A
N121—-H10---0221 0.95 1.86 2,794 (12) 168
N221—H34-..0112 0.95 221 3.070 (11) 150

All non-H atoms were refined with isotropic displacement
parameters due to the limited numbers of observed reflections. Even
at the low-temperature condition (173 K)), diffraction from the crystal
of (I) was too weak to collect enough data for anisotropic refinement.
H atoms were placed in calculated positions (C—H = 0.95 A) and
refined with a riding model, and with U, constrained to be 1.2U;,, of
the carrier atom. The absolute stereochemistry was not established
from the diffraction experiment. Friedel pairs were averaged. The
absolute configuration was confirmed from the spectroscopic data,
ap, of the compound.

Data collection: RAPID-AUTO (Rigakw/MSC and Rigaku, 2003);
cell refinement: RAPID-AUTO; data reduction: CrystalSiructure
(Rigaku/MSC and Rigaku, 2003); program(s) used to solve structure:
SIR2002 (Burla er al, 2003); program(s) used to refine structure:
CRYSTALS (Watkin et al, 1996); molecular graphics: ORTEP
(Johmson, 1965); software used to prepare material for publication:
CrystalStructure.

HO acknowledges a Grant-in-Aid for Scientific Research
on Priority Areas (No. 14078101, Reaction Control of
Dynamic Complexes) from the Ministry of Education Culture,
Sports, Science and Technology, Japan.
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-
&%U%iﬁ#é RRPFERDHE - HEHA K
‘S EIn zmak
N. 4 ERYE (2 5H0E)
2. ¥~ 7 1 7
Malaria
KK Bt FN RFE*
OHTOMO Hiroshi YOSHIKAWA Koji
RRRESERARRSEXARBERILE R BRRRE RS
Blt, TARTHMMAR = 7 A VABGSER & DDT IiEHIME 2 B L7z, oL,

@%@W%E,%&,77U7&twﬁﬂ@¢r
KBTI 2% DEED, NEOKEZERBIZE -
TWwhEfEEENRTWS, EHIZ World Health
Report 200012 & #LILY, 19994E o> - F#8 A\ [1591&
6 FHAANPHBRIETE 5,506 5 ALLEE Sh,
FDFIN8 B WEGIE - FERKEBRIZL BN TH
B, SHIIBREENRENILCERDONEML 4 5
&, BETRERYEAE(28%), AIDS (19%), F
E(6%), #%(12%),~7)7(7.7%) L% -
TWa,
INSDEDPT, NEIZ<S ) TIZEBLETH»
LR E MBI TBN, 474 BE, FHAMHIE
HICEREBROTE Y, EMIEALLNE
BT RN BEBREEN—DTH 5.

I. ¥ UTHREEMERHE TO—N
IVRHA D AT R

T TR R IZ 20 ME S S HREHT
A SN TELN, EFRREORMAY AT HEHE
fE& NFzdix, WHO 219574 20 & B AG L 72 A
BUZA$ 5 DDT DEREMEBFLEMIC Lz~ T )
7 R4 5T 18 (malaria eradication program) 7% %1

ThHY, P bBMWIBTHTEL BRI A
bz, LAL, SORTEILTE S 2 CEMs
0371-1900/03/¥50/JCLS
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P, HEEOMNKLFBOITEHREED DMREEL, B
B, AWEBEO#ELZEOERLMb Y, 19704
RICEBFHEEOL  O/E TS ) 7O LW

BRATSEIY, BEETEIZ~S ) 7HIEEE
(malaria control program) I ZEE X h, YLED
TIAT)—=~NVATT Ty 5LIlAAEN
BIZE TP,

—7, 19984, EEDONN—-3I VT LATHESL
oty FCHROY ) TRENREHEIR, 4
BOBEREHORENZOT V2 2B YA T
N, "BARA =2 F7 7 e B21 210 T
DERFERMENBRE LCiEEShs ki
otz £/, FOEHKICWHO OF LWEHER
FAZHBE L 72 Gro Harlem Brundland ZX58 T = @
F Iy bOZBICLD, 2010EFTIZTF) 7
LAMEEEEH I, 2015FEF TS SITER
&4 % Roll Back Malaria X35 *TE L 722,

B, 1990 BT o2/~ ¥~ 3
Y ORI, FARRPHBNER, BEORL, T
MR 2 CoRRESEE AOMME A0S,
BRKE, BEPHEILIIBRORE, Aot
&8y, BFEMEHOLE, EISERITEOM,
IR IRBEALIZHE S RIRA L A0 & Bk i
KeEickh, w50 TIIRHFHEFEOES T
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2, WRICIBETAEETHY, TOHERR
REAETEBE DL, TR TIT T
Dk ARFEEREOBRIE T o TS, MR T,
<57, &G T ) TOERIE, A
it E Rk DI & F ORI L D F T SR EE
I oTWwaED, 7 L0BMLEEbNA4H,
T T Y TERBOY ) ARETSET Lz Lk
ExnTHY, FOMAMPEEICHE S AN,
NEDEFRFIELZOBRELHL YT TE
CERTEAHLELERVLOLEFEING,

I. v5 Y7 OREE

ST, BOERYEKRTLA 5 TR
B3R+ 5% TH Y, 18804 (T Laveran A1
THRBEERERRTH100 LU LAOGFETH 5.

MNEIZIE, B~ 5) TIRHB Plasmodium fal-
ciparum, ZHBHT T ) TIEH Poivax, MHEBHRT
5 1) 7E M P.malariae, T~ T ) TR K Povale
O 4FEFFERELY, WThbEOBRENT YT
H ORI IZF OMERBR D O ARD VA FANEA
KNTERLET L. ZOARTYV A MIEL I
FAPICBA, F2TRIMAO Y VY MIZEE T 5.
B VY POBBEIZL o TR E NI AT YA
FASTRILARICRITT A L, ROFEAIBALTY
VI %R, BEENTT YT ERITY,
FOBOBEROSHERIRES, ZARB LU
<5 1) 7 CASEER, MBI 7 TIL728K
MTHs B, ROKBEBALA AT A FDO—
ISR TIC g EEREICHLL, N
&S5 7 ORMEFZZFOERMICID AENS L, H
BCAMER LT, REIZELAFRT VA
b AT DREEAR I ZFAT L T AR OBGEENI 2 5.

F7:, ZHBELIE~T ) 7T, FFERARE
FEO—Mh KR 7 VA P HFEREN
CTHFMRAICER L, MESEOBRORRE & %
h, TS TICALNARMAIIERE LR
MBI R ATHESE L CHURREREZ BHRT
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LEMERBIS NG,

LB, IIYTENATTIHIEN SN LBK
BgDIIHh, REM, M/ARPHMEKZ & OKS
WY, W LER, HAVIIREEREIZLS
ERXK=II)T7THFRCEHESN TS,

M. =7 7RTOEERR

<5 ) TSR BHFAODO% L L BET
AEEE, BHAFHRA R OICEIELTEY, £H
SEAULPRAL, F0BIEEET 7)) D/
BAd 200 A EICRAEHEESN TS,
HTH, YNFLUEOBFET7T 7)) ANb oL b
BEOFERE L s, & 2R, 000m LLTF,
FEBOBTHEN2,000mm ¥ B2 2 EELKE%L
BT HHEME, VT, BERF T oL b/
Wb~ 5 ) 7T OGBS EEHICEE R (B
ZoThY, EHFOREENINBYIZTHDL
n, HNEOBEEDL SV,
TIYHHTIE, A VF, TITN, AU T
vh, XhF4H, IUYET, VEEVER, N
AT, RTTZa—F=TETOREBENS
,Ldd, BT, AT, TV HED
BHIZIRFER T ) THIERE LSS 2 TVAD.

LZAT, bHFEIH A HSERELIZ=H
e 7)) THWATL T i, iR AE
Wb D HEEILL o THAT NIRRT )
7, MATHETHEETIE, 1945 ST~
VT EELYT) T OREHRTTIEIY,
FEHEOWELBRBRLTWVED, WTFhbTTI
R, 1961ELBIIMEERSUENEL
T THITEALNEZLL 2o TWAEY, Lk
L, BEW: L EbNRERRICHE - TERL
PNEFEIES, BINKHVEEICRLIZON, &
BRI EEHL A & DA~ 5 Y T OHIMATH 727
Mrzh (R, FOEEMICE BIVEEE PR
TS AEETFHIBEO TEEZMEIIR -
Twh,

—213—



528(1178) # & Ee ik HTIS 2003.3/Vol52

F1 BAOOIEICSZ~S ) FIEH

£ HEH ZH#H WA

R RE  TH i

1990 41 63 0 3 5 4 116
1991 41 62* 2 0 3 3 114
1992 27 71 0 5 4 5 112
1993 41 60 2 5 3 1 112
1994 48 40 2 5 5 5 105
1995 57 57 1 6 4 0 125
1996 42 50 1 9 0 3 105
1997 46 54 1 2 3 7 113
1998 52 45 1 2 2 4 106
1999 40 66 1 4 4 4 119
2000 61 57 1 7 3 4 133
2001 34 39 1 2 2 1 79

TELIC & B REG 1 Bl R &L, 20014E 51 P AL RHE

(EELOERREIILS)

N. v U7 @Fl

v 7)) T ORBEBITEME TV T EAHO mAT
LS, BRREROZERICES T 2 0ldRInEkA
WEET HEERRTH 5.

T/, BEEoBRTHRYS) TRERE, 2HEBO
RMMERICFAL, S EBILHEERINERDIE
BB AS0% I Ic R 5 LB B, L L
hERMEKIZEBATAZHE T ) TEE & IIE
v 7 THRBEORMIKEERIFET2 %, #E
T1%LUTTHY, ERFRMIKIZOAFET S
A#~s ) 7EROZFIL 1 %LUTTH 5.

Y SRMIR ORI L DMt Emm, KEEEm
E, BHEWHEOFRPBRIGIC L 2858 <2
07y —YOMEE EREDTLEIZED CfF -
[E, =) 7TBEOREBEIZLDMBEEL L4
Bovs ) 7B 2RETHL. MAT, B
OB F 5 1) T TUd, BRERIIRO LA L,
AR MER - X 2 EMIMESEE (sequestration) A%
B~ 7HRROBEREAE 2 ), BERIOEKIERT

IR & LB knob FRZERE % - L - B HF 8
ERTFOHFENBHINALTWE, Larl, <
) TEHIEOTTH o L bEELRNE<S )7

/(31

X, BEERIC A CMEFEFINEZEELRS W
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EDBZNT LR, FOREEE% sequestra-
tion DA TIHFHATE T, MEECTHAREESH
72—BRILEFE (NO) DR A~ DILE R, <) 4 F
VY MIAHREEENER L b ELSLTY
B, Fio, RMEEFRGERTII)TICLLE
e, BE~NOERMLEBOBLPEE L &
M, IFN-y, TNF-aZR EOBREAEICET R
BThb SHILEEYT) TIHRT LHKE
OB TE R (, ERINE OZBETTEIC &
L5bDThHY, FOWREIEL, B~ 7
AONDZWMEMBDENZN LY, BigRmEKIC
L HREGIEIML TEMTH 5.

V. ¥ 3 U7 OHMRIER & ERFREER

< Z ) TOEKENL, #@F, 7 ~40H T
7707#éoa$ﬂ<,:8ﬁviu7tw%

T THEFNICKE, MBH~T ) TIHARET
HDHH, BFET I ) TUNTIE, ELIICEET

BEG A (v,

=H#, MBE, I~ 7)) 7 TlE, RRIE,
ﬁf&t%aatt&f ERE, WELE) S5
FUTRIET20BEICH L. LA L, B
HOEBIIEF o BEZRET, S5HHERS
TRREROSEBEERICEHF L CTZHER LT~ T
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FOM REER V. 4 HBRRE

)7 ek, EEE, B0, BEFESL 2 DHRE
Ved 48B5R, WUHSR~ I 7 CI3728E MBI R
T2 L0, REARIZIIERSEE L, BHE
ﬂm,ﬁm,MW%L,D%ﬁE%ﬁiﬁ 2

Tﬁ%@ﬁ%%%»&é.ib,;®ﬁ%W®ﬁ
BIZED, RECEMEMENAONRD LIk
3%, FHBIE—MRICEET, BomFEr &5 L
HEIhThs.

BT SY) TIAEORMBERELLT, 5
WIZZEREBRERL, LA LEESDH o THHE
A RDDVEFITH B, 72, REREROFEE
R4S TH 2 5, BEIATHR 2 EHE
%ﬁ?étw,4y7WIyW&t&}$éné
ZENBR .

AT 5 ) T OBBIIERT, BREHERS
B R EEVEE SN2V E, BEORIMIE,
I, #E, EFEH2E2E L TARIIRRS
ERL, E¥ BE BELRISHALONDNES
YT, ZR, ERRKECRLEEHETS,
ARDS/FiKIE, EFEAN, BFREEET, HIiEH,
RImAE, (KB & F—V A, NEF T Y VIR,
BRAER EOEH TEERRERPEMIIED

I BEWELRBETAERLSD 570, B2
S EETH BY,

VI. ¥ 5 ) T7ORE - BETOIEEE

DLTLYI ) TOWGEEEND 2 BELH1%
i, BELICMERHRERE R L, pH 7.2-7.4
CEHREBELLCF AR TRAE, WEL XA
THRL, EROFEZRET L. T ONRFEHEM
REX~ 7)) TREOEREETH ), BEFMIK
B R BB OHB 2 F RO REL YO
FAL LTI, FBEBREEEO R EIC
VIR D, F7:, RAMEESELEEICEIME
BV EERAL, BEART HEL T EREM
BCHESTLT VUL v VgBEO R
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LIREEOBREETH ), MEBRHKELRSE
BAORBTHNARER, v MLxih7: QBC
i£ (Becton Dickinson #1) % EAFIHE I LTV B
LL, REEDPZDERL Think, E\Bﬁﬁ
DHENF L REELYVEETH S,

5, REOREFERLRIETFIFORRIZE
HF L, TROOHMRZICHE L zEeikiEL
PCREZEDHRBEINTVAEDY, HEOMHE,
BECIRERRN, OB LECEENHD,
EERIZ BV TRESIICHACONAIZIEE S
Twiwv, Ll, ThbOREER, ELRMA
HORKET, SREIGEREEOMN, FHRER
HLThZoRESHELRF, KEOREQE)
VERFEITH COBRERE, EBEFRRESIOFT
AHEMEDOBERE L LB RIET 5.

7z, BHOFENEZRET 2 UEKREERIT
BT EREDES T, BT TITIEDFy
FRFENTEY, B/ 70+ - VHEER
THF -~ ) 7 & H O histidine rich proteian
(HRP2) 2z L #4212 b D&, BHIZIFEN LR
LDH (pLDH) # i $ 5 b DA ERICZ o TV 5.
WERLI0BETRIEPSETL, L CREE
L TR b wEiEH~ 7)) 71083 A58 £ N
BWI LD OB NLHBBEEL L CoiREE
¥, RiH, BT, £EE, BE EoEREE
OWIEFTERBL TWAERMBITTETINT
BAEIZD, MEEEROFLFREE AOREBIZE
BEEMEEEL L ICRA STV S

VI. 35U 7DOBEKRKRERR

BRI, wTFhowo) 7 LERAWIE
FREROENIIBERRICE L2 BE 2O
B EL LR, L L, REICERER

M, FRIEROKNAE, %% L BRLIRO B

A5 L &b ID, FRIBKE, Hb, Ht 7% LMK

TL, —#&ICAMmIRE O BAMER MRS 585
Ry ERHE%, Mit7i#, CRP LF, M/MROZE
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®2 BERTAFIELAYSUTELZORE

i - AT —xE - EE

Re& - A&

ZNF Ve

m&&uu$/mw% 150mg $EE | WEIG00mg, 6, 24, 48 BERIAZIZ£300mg ok

ANV7 7 F¥32500mg
/¥ X432 U25mg

TrTrUF—VEE

3 gEHERS

AT7HRUTTALR $E275 | HEEEA 7O F 275mg

WME 2458, 6~ SHFEIEIC 288 KE <45kg LLTF
131 4%)

77 AE M) LEOSE

7 —7 A% — F50mg, 200mg

1 HE200mg # 26, 2~ 5'HH(3200mg % 110
MR E 72 IR ERBMAICEA

T5AE M) LAH]

T =7 A% — F50mg, 200mg

ATV ] 7 b sST 2 250mg/ 48R 1H1E, BRI IN YDA -8
BRSO 47 = ) 100mg LEbicikE

DT Ay MEE T —F A% —20mg/ #E, 8, 24, 36, 48, GOREMI%L, &4 4uiks
WAT7 7 M) r120mg

BiEEF = — & 1,500~1,800mg #4533 C7 HME. &z k5%

BELIT )BT 3 ~5H

F* o<y 7 AF(250mg/2mi)

250mg

TSN VB = — 3240mg 15
Mo7rhof FegdbelEE

HEI5. 1(EM m) 27 > 7 oh 60y, 500m!
D5 % T Kol (it EBEEK) ICARL,
4 B CRUERE. LEIICD L 8 ~ 12814
REL, MELLOGEOREICDIERS

7w X U8R

TiEg 7)) <% >7.5mg, 15mgiE#L

EEXISmg X T 1 1H, 4B HRESHE
BRIZIZ 10 BRICS 5101 7 — ViR

E)7 70— NeA77F GRREBAE BEFr- -2 2RO~ ) 7EIEEREMER BERIITTS

=772 N5y FRENE A, LM 5T RE.

W, LDHOMMR Ed2 &5 L0k 5.

F7z, BORET S T THEMED % VIRER
TiX, AST, ALT, ¥UNE U EYOBRE R+
HREBETHD. L#L EEFITIE, BEOSR
MAE (& 12 <50%), EEEM (Ht<20%, Hb<
6 g/dl), LDH 334, i&ﬂwa,mwm%m
Jutror¥r, WO Y CVEBEROLE,
HE, BILAFO-NVOERE FHEIEHOM
N, FDP o¥nE BVERR T O R, TR

iZfES 2 LT F v BUN O LR, (K,
BEWMEEYE, KX Uy AlE Bryrosyy
MmfE, R#HE7 PV A2 EOFRREET5 &
AN B,

WI. ~5UT7ORE
<5 ) THEBRT T ) TEID L B {LEEEEN

BRKTHY, ¥_THTTY 747D Ung
ek, BIEAHEA=ZHRENE S ) TOHER
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BB ARIGEE SRS N Z )5, BfE< T
U T EHHE T 5 RO B A
RARTH 5.
SUMSBEEOBREZ DO+ Th B,
W, BUEEA~ ) 7R O A B & HC
WELL 72720, BAETIE QMg CHBEEOM
EEERLTBY, BICERINABREER
SNTwa. LiL, b ECEMNES Rk
BEMS TR~ T ) THIZ1988FE IR I iz
Tr Y —IVEEE, 2001EFERBEDAT TV L
ALZGED 2HNBEY, £ OEBRIBEERD
F—=T77 Y NIy BRI TVWS(FR2).

1. BEMIEREE

194012 AFHAB00ELL L= 5 ) 7iEE
CERALTE =202 EREL LT,

19344E 12 KA Y TR SN oax v idhoT
7)) TOREEFREOERETH /2. L
ML, 1960FERBICI AL any ETICHIELE
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HOH EELH V. 4ERRE 32.v507 531(1181)

BT 5 Y 7 R RO SR BRI SR
WL, v 5 ) TIEBEOKRSREBE kT £
D1z@, 1970 ICH - ICEESINIZA N
T FEV/EYAFIVER, AT7OFY,
Nazryhkyy, TFILHEER(T -
FRAY—, T—F A= &), TENTV/T
U7 7o VAR, T—F A8~/ VAT7 Y
VIR Y X BBEOIED, 1970 DRIRD
BEMan-t8med= AT 342
Vi EOPWAEWE L OBFREEFITOR T A,

LA L, BEQOHEITHTIIALV T 7 FX I /¥
JAZ Iy, nagrrh)reizadrio
RETERS BRL TV, HEDL IAEH
i<y 7iIcb 7 hNay/7a sy 7= V&4
Lo EbHLNT =T A=/ VAT 7MY
YEHRNC L BEBENBNETIRENS .
72, IhboRTART Y P, e T
THEBREVDY, LENED QT RN H.LEHE
FEROFIRICE ZFTHORELSDH Y, KB
EHESN L2 2055,

AT, 1990ERBENPSNTT =2 ~F =7
RA VKRV TRET, SHRTSYTEREHEOS
oo ¥ iR D HBELTwA, BEL, BOEHR
2T ) T HALNLEEMCIE, F=—FIEE
8.3mg/Kg %200~500ml D 5 % 7 F RS AER
KICHESR, 4 BE»T CHEBEREL, LBIEL
T 8 ~ 2B E IR T IR ORES LRI T &
HOBOHGEEIIZ-oTHY), BRLALF=
— A DOBRPARG12MEZIC A 70 ¥ OBEERS
7. 2500, BEEESHOBEVWT VT I
ZVEBEKD T —F X ¥ —DFRIER, T—T A%
—~ FOEELEEICAENTH S LT HHREDNS

-2

X R

2. RA®E

ZHB~T )T EE YT )T T, ook
Vi & & A RBIIERER I FHEAEFTRD
KRB R % 7)) <% v CRET 2 RIGEEL
Lawe, BoBEFBESEECRZE. UL,
PP 6o Tw/inRT 722 —F70l3H,
BEIEHPLZHBT T TREO ) <X
BESHROBAIHRESNTED, T<x>
DRE - BEOBREPLEILZ-oTwS.

3. v T TEOAFE
EPIHBEL TWwAIT I ) THEIE, F=—%
* (BiEsE, W), 77 v vy —LVE(ALVT 7
Fxs v /¥YXA83Y), 277F 80 3FI
BEY, RBEERICZLAOEBRO2EITHS. 7
T, BEREII OO Y, T—T A% — b (8,
BED, T hNay/Ta s T VERL T T A
— /WX 77y MY AR FRE T)TF
Vi EDERLIE, BARENERAESL 2
— VA I AREFRBEBTERIIGT 5
F—7 7V 8Ty FRRHE (A=Y !
http://ims.u-tokyo.ac.jp/didai/orphan/index.html)
W7 7 AT I,

4, BETIUTICHT BHHEEE
BEELRECAHELRERLALEE~I ) TIC
1, BEEEZG TR, HEBICG U THRE
OMILAARTRTH L. ZOHICEL WHO i,
BEYS) T OHERXERCIEHERONTA K4 %
HELTBY, BERETL w5, £2T, MIE,
SMBTE, ARDS/HARME, AHET ¥ F—-V R,
HimfER, EEEM EEHEBELALBEEICELT
W, B e bR L ERE AN S BRIREHE
R VPIDETICIT) 2B, FOFRICEEY
BEDLIERBILTRETHA.

1)WHO : The World Health Report 2000 (http//www.who.int/whr) .
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- BN R E AR E £

WE-E®R °
2. ¥oU7 0
EEEELNEESNER Y SRSEAERARHERE R
Akaht* - KEgeE* - FIRE
@ EEwE
I, ZRASHEIG & 7 B BFICIIRA2HTETH 5. £, EFEOHIL~DOHE

FRRAT Y —= v FEOMESRR S XY, MiRAIO%REES I L, B fE ) &
EOEEIE LMY L, Lal, bhBEOEBLAED DN, Biils S DA
235 U PREGIDSEIN L TV 2 BUATIE, JEEREBRED S Olfill, B, BIENLEE
i EOEBEWN L BEOBRENS B 2 L ORMSLETH B, ZFITARETIE,
25 ) PHAER L HEEICHT AT ) PREELR EICOWTHNT 5.

e ==— o

| e veps nrma

235 ) POERBRIIANCY T AIEN SN S A, i, HESRSE REEEEMT
OFERTHBEO®A, $FERA Y, PORIMICE S 2 WRIRTORREFEHX~T VT
(induced malaria) &L, A THIMLIC X 2ERNLEEPL - LLEETH S,
DI 5 Y 7T, BRBRROBE & B ) RERERSIFHEAFRERZ KL §1,
ek TR B ASE R IMERPNICBA L THETET 2 DR TH 5.

1) @3> 7P OREER

fn= 5 ) 73 Woosley (1911 4E) 12 X > TIZ L o T &4, Bruce-Chwatt (1974
4, 1982 £E), WHO (1996 4E) 12 & b, 1911~1950 £Eic 245 ffl (= HE62.8%, MMH
£ 15.5%, E\VEFEL 9.8%, EA 11.8%), 1951~1972 £Eicid 1,756 1 (KHHZEY 47.1%, =
Hh 19.1%, BFEL 4.6%, IREESR 0.22%, JIE< 7V 7 0.11%, 1B 29.0%), 1973~
1980 £ 12 1,069 il (ZHEVEIE~Z U 7 21.0%, HEAZ18.6%, BiFEh0.7%, IR
LRE L ORI 50.6%) ORENEFENTVE, L L, RERRTESMICEIT 2
23 Y PHEITOES, WAEMEEL L ToMoEmmz <, EEHOADBENHIHE
ol o= 2 ISR LT, BREAAZ S Y 7RBEOEBENRGERENERL Tw 525
S FREBETOL S BEREBITEINA R (E>Tw D,

—77, bHEICE T il 3 Y 7 O% 16113 1935 FICHEAIC L o THRESI N
Thbhb, FABOEEEFAD-OXBEDIMMIE 20m #EFEI N 1E6 A AER
HHSEOME I RE DM 20 ml #BEc 3EfEE L 1K1 VBB RO=A#~7 Y
PTH 5. ¥, RELD SO~ 5 ) 7, 1955 FOEHOMEVLRATH S,

X5z, HEELYESULEORMY ) 7OENTORERNEAD L, INE
TlcAn L TTHIEEL (B1), ZHE= S Y 7BEENCE L, L bREDY
iy« BB ORILEIOFRETH D, 1965 FICHREOFH B TRBE DMK 20 ml # BED
RSN TRELZ 4ARBEROMAR#~ S Y 7%, ALLZOHEF 27
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83 1861

BENS U7
A ¥

mEaANS U7
261

BBUTSUT
351 =ZBAYSUT
53

1 DPAEOHMY S U FOER

R 1 EFELRTBLEOHMDYSYF

HAs TEBY B RPER BIR | REH
1973 | 21 7%, &t BAHEER | BPERER? T | BR
1975 39 %, Bk =HE | BiEDHH BIE | Bl
1981 14 B, k> ZHE | SRS | BE | #E
1983 19 A, B4 ZHH | iugm Bl | e
1983 35 %, B RN | BlEEKR B | MEN
1983 45 %, ik 054 R R | el
1985 60 %, B ZHEE | MR BiE | KR
1991 70 5%, &tk BAREN | I/NMEERE S | EHE

*rREFFLAN BoBE), WIEAAES,

L2 L, DPEOEIRLICH) BEEEE L O3TRBERAICR BIcoh, A< Y 7Hs
SRR 2 75 L 72 1970 D & (72 - Uik K 2 &0 IAgolili~ 5 Y 7D FsE
HFEL T3 (FR1)., Zofl, ERIGELETIERWA, KB - N (1953 4€) 13
REATAEM CERNSOLAICL o TERELAER~S V790 2REL, T
(1959 £F) ® 1945~1958 FIBIT BRI D L) ifFE~w oV 7 346 fIOFHE# HE L T
%,
,2) BT3P OKEAE &% 3 MmRHEl

B, HARTFHIMEL v & —b 6 {5 ST 3 MiRHIC &, §7FI CPD (2
IEE, VUEE, TX¥AbPu—R), CPDMFLEM, ~/30 Itz & o sl
&, RMERMAP (= b=, 7F=v, UViR), YRERIDER, MRERIOIREER,
AR, PrETASINYE, REMR, IREIL/ME HLA 7% EOBROEANS H, 20 ZF
U B DIRTFE & BRI 5T 5,

i~ 2 U 7 O RERGRIE, PN AR B S PR TH - 7223, Z
DBRMRFUMICEEL T3, Lasbifili= o U 713, £ Tk < B3k (Dover &,
1971 #£), IREM/MRIMEE (CDC, 1970 4, Garfield, 1978 #F), Mm% (Dike, 1970
) HRERDMMTHRI B EMNMeNTED, HHBETOREDIHNF) 7D 3
iz OFR S IMAROE DT L 2 LD TH 2, L bRAE, FHESRRE, REEE
DL L TwB I EMFEEHEINS,

nE, REMFRO- 7 ) 7REOEFMEICEIL TIE% C DMEMH D, Kl (1956
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® 2 KEOFPOTTUTFREOKH (FLTREBEEEX)

BFEMI ST ZTH&YSUT AA#MYSUT BENZUT

S5 (& P falciparum P vivax P malariae P ovale

YERF 0 ?6~48 IRF Rl 48 KR8 72 W5 48 W5 H]

e BT B | WA, IR, SRR | RREE R SRR ERER

FEE R

K R LR W A< 3 Maurer BE2EH | BEA U, Schitffner HESL | 224/ T & 7212 9MIF T B
B HiR Hi IR, Schiiffner HE =

fifelR 4 BlUs A&, E&icso | BUIKE M SZABIEE kO 2 | ZHEES & DB
v FUHi2 2 XL, BUEAW

T A =N g KECENNEFEE G | S, Zlasdh, | MlEESEET LiId | 2eRE EE, NP
=N T A =sSIR (5H) LR IRIC 2 5 (F) | £ 300 (R#E

A FIMBRE DA CPEE | FiludR & h KT, FIE | FLBRE D/AEC, | RiRAKEL3Zh &
TP () ¢ (KHE W& 8N (F) | Y RTHE (RE)

Aa/4 8 | 8~32 3 8~24 1 8~12 2 6~16 o

[ BEaF 3 BBETHEK | #iBE T BB EX B @i

ARG FHR B BIE Bk

g, MM IR L e, (CTEk® & b 51

) 13 6~18 H, S (1956 £E) 1& 4~6°C T 14 H L EHL TEDH, Covell 5 (1951
) 13 14 BEOEFENTHRE LB U 70 1HZMEL T3, 6, <
51 7R HIE—80°C BIEO®WHIIh T3y AHAEET 2 L vbi, FE Miler 5
(1975 4F) 135D 5 DREEH A RE L T35,

) _3) mmesYyromiRe
o<

e o) 7 OERENE, g s 7 QRRsE, ARl ZilEoSEE L ak
REEZR Sic X D B 28, bHEICET B~ T Y 7 56 &gt LAFHES (1985
) kquE, 3 HD5 90 BIC R, EFO 55%53 14 HURDOHERETH o7& LT
W3, F7-, Dover & (1971 4E) 1%, 1958~1971 I KETHAE L 72 112 FlOFiEH
¥ (M) 13, BVEEWS160 H (8~29 H), =HZ 19 H (8~30 H), MHZ57.2 H
(6~106 B), Wi~ 7 Y 7 23 H, Bruce-Chwatt (1972 4F) &, BAH72410.5+4.9 H
(FEH+SD), =HE 16.6+£82 H, WHEH 41.1+213 HTH-o7E L, Wihdn=d
S hiz &k B BRBRLOROEBRINCVTV A3, Boyd (1949 ) &, ABRRICEAINDIR
HEA108achiud, ZHET 1 H, MAZ T 82 HOBRIITRIET 2 & LT3,

S unvsurospm

i< = U 7 OEalE, —IROEA~ T ) 7ICH U CRGRIL O IR DS S o 2,
SWIHEEIC 12~40 AR EL 72 L T5MED S\, F/z, Kark (1982 F) I ks, H
KRB DB EDILT LD 022~06% TH 2D Zx L, #Hili~7 Y 7O Z4id 8.3~
21L1%ICEL L LT3,

KEO CDC (1980 48) 1o kdud, EEDHiM~ 7 Y 7OR#-E LT, OEEDBA
FEG & 0 FECE B, @ BIEHEEOFREF L v, @ ALOMZER L 7 DIEF
BOIIEFI D%, X 512, 1961~1980 FICKETHE L Hif~ 7 Y 7 D 20% 3.0
HEMBICEI>TEY, 20HEHEE L THEAMRELSS 2 L LD HHERRRDOE
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MEBSEVBERE LT3, bARAMLBFMEOEIN~ 7 ) 7 OR4EHEEIZ, HETH
—REIMOBED 36 FICETE E 0D

HEE TN

AR AN LAY, 5 -+ deakia o b o S m s crtomd St o e

HARAFHIME 2 % — T, BOEOEMOMEZLEmL, <5 7EEZd
W, WATHLD & DIREE L 3 ERRIM L v 2 & R EEBEME D LTl 5 ) T O%RE
FHER->TED, b 1992 FUBOBEEREDRE IS NG, LaL,
BIRATEPRENEAORA =7 ) 7ML TE Y, LidEERSCIIENOSE
TOTREEAYITIER L T 2Bk Tid, M2 ol CEEEEERE D & olfil~ 5
V7 OFAZERICT 2L ERETCHL, 22T, 2T ) P ORBRE R
DEFIEE MKHA DR EMZTER T2 A7) — 2 IO LB T 5.

1) V3 UPFEROARATERIRE

Benih~ 7 ) 7EREIGEEAGAN TR 1 EU EOEFRENTH Y, ZHEIY 7
JFREEE~ 7 7TEROBRETELMML 3ERELINTVLE, F/-, MAZCIY
TR O SRR TR L, Wil ) P ORGEIc D S 5 kX
nNTw3, Lal, FRICEEGECOWRERDS 5 F8H, ZHET 3 £, I~
V7T 7 ER, WHRATIE 4 FRICHIN~ 2 ) 7 ORBREIEIC I > - BH ORENH

%

S0 2) 95 U PRR BB S
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v 7 U T EROBER, ZONKIMME TCHNBETHINERNICEIF L TH 5.
Thbs, BHEMED L BMERAIOEFRERZERL, X8 7 — VEEHIC pH7.2~

TAWHR L X AP THRER, MEL VA EACTHRRBRREOFERZHRET S, -
DFIENE, S, EEECEN, BRERzEREHRK 229, SHTbLYI U7

& CTAVNEN RER VUV WEaEiEaE | EEiERE

RERISUTRR

ZHARSUTERR

WERTSUFRER

IS U P RR

L

2 ABEONTUT7RHOBERER (FLAYLREEBIZLN)
* WA AR LS I I L v,
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Malaria P.f, /P.v.
NOow’

X 3 ﬁ—hiﬁﬁf
@Hﬂ#/l\

MEOEIERIC > TEY, BRATHITEARMBROMEBIRF I 10 2/l BETH 2
(B 2).

F 7, REREESECEZICEAESE L ERFAL, FElasE 28005 9EHE
METHET 727 )y - ALy gk (A0 RSt HuwERE L TA
CEHENTE D, MIREHREAZER AO BT 3IREL, EHTIRF Y MEEn
7 QBC HA EDFIHE N TV 5%, REOENLNE LAy ekl VEichd s, Ly
UEERICIE, BRILE D MEARD & FHEABRET 20 KIED Z £ Tk,

3) REDIUEEFEOREE

REDRBEEPBETLEOESIIEEZ L, ZO0MAZICE L - ®HEHRERIR
H) DNA ZHIE L TR T 2 PCR ER EOFRENTHEZ LTV 253, HUEDIER,
BAEOMGEME, 2 LA CICRIEY DD, HEREBEL L TERTZICEE> TR
WV, Lal, fiEcHT34%0R 7Y —o v S LTCOEREBHFIN TS

JREHORRIEZ & T 2 REEIEIOEFEREDES 28, WEHATiEE/ 70—
FAFUEE AT 7 U 7EBROD histidine rich protein- 1 % & 2 #H 9 % dip stick B
A—FHOLDE, A LDH (pLDH) ##H T 2@EHEOEF v b HiIREINT
Wh, WTNLTEOTRIGDTET L, EXRREELTRZORVLERR< 7Y 7IC
X9 5 BEEDOFH OHBIZENE L L COSAEEIERL2ob 2 EEE L TIHEOH
frzE-oTw3 (H3).

@ =77

HHETIE, 1992 ELEDHilL~ S Y FOREIERETH S, £z, bPEIDVLE
Do fME OB ERLER R TV BKE (724 4 MiERITIHE © AABB, FDA)
T, 1963~1998 £ £ TOHMICHfifii= 5V 7 OFERL SN o7 DidH T 5 F
KT ELOLEINTLEH, 20T, §ill 100 FHAY ) OFEEMFLIS 1984 HF R
0.5 A, 1995 ELEIZZ S0l L 0.1 ALTICAE-2Tw3, &6, 77 ¥ AT
Flffe 2 U PR ENE INT 7D, BEOBM & EIRITE OB > T -
SVT7ORELHEMLT VB EwbNE, 20740, BMHENELRANEAOE A<
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Abstract

Just after World War II, more than 10,000 malaria cases per year were reported in Japan, including indigenous, imported
and induced malaria. Malaria has been successfully eradicated since 1961 in Japan and now only imported malaria cases are
encountered. However, as the number of Japanese people who are going abroad and aiso the number of foreigners who are
visiting Japan increases (about 16 and 5 millions, respectively, in 2001), so does the chance for Japanese doctors to see imported
malaria or transfusion-transmitted malaria cases. In fact, the total number of the patients with acute malaria in Japan has been
around 100-150 annually for the last 10 years. Of those, about 75% are Japanese and 25% are foreigners, and about 75% are
male and 25% are female. The peak age is in the 20 s. Recently, about 45% of patients are Plasmodium falciparum and another
45% Plasmodium vivax infections. The former species is likely to be seen in travelers coming back from African countries and
the latter is mainly from Asian countries. The important issue is that patients in Japan have not been diagnosed promptly nor
treated properly because doctors in Japan are no longer familiar with tropical medicine. Therefore, some patients are dying from
severe malaria as a consequence. As it is, most of the effective medicines for drug-resistant malaria or severe malaria have not
been registered in Japan. There is now a need for medical practitioners to focus on travel medicine in Japan.
© 2003 Elsevier B.V. All rights reserved.
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1. Introduction

In 1947 just after World War il, about 12,000 mala-
ria cases including indigenous, imported or transfused
malaria were reported according to the surveillance
and statistics of the Ministry of Health and Wel-
fare, currently the Ministry of Health, Labour and
Welfare (MHLW) of Japan. Owing to the dedicated
effort made through the community-based malaria
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control programs in local settings in Japan, indige-
nous malaria has been eradicated since 1961 (Ishigaki
City Office, 1999). In time, the Japanese economy
grew and the density of the responsible mosquitoes
for the transmission such as Anopheles sinensis and
Anopheles minimus decreased with the promotion of
hygiene. However, the malaria situation in endemic
areas, particularly in developing countries in the
tropics, has not improved dramatically; in fact, it is
reported to be worse partly because of the emergence
of drug-resistant malaria and insecticide resistant
mosquitoes. Deterioration of the current malaria sit-
uation has also been caused by global environmental
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changes and population movements. Many people
now are traveling in malarious areas, visiting friends
and relatives, and coming (back) to regions or coun-
tries where there is no malaria. Consequently, the
spread of malaria is now a very big burden not only
for people in malarious areas but also for those in
non-malarious areas (Schlagenhauf, 2001). Japan is
not an exception to this problem, because the number
of international travelers from/to Japan is steadily in-
creasing (16,215,647 Japanese people traveled abroad
and 5,286,310 foreign citizens came to Japan in 2001).
As a result, no fewer than 100 imported malaria cases
have been reported annually since 1990 (Ohtomo
and Takeuchi, 1998). A higher incidence of fatalities
than that reported in other developed countries has
also been seen in Japan, because prompt and proper
diagnosis and treatment are not readily instituted by
physicians. In this article, we review current trends of
imported malaria cases in Japan.

2. The Research Group supported by the MHLW
2.1. The role of the Research Group

Because of the side effects of chloroquine such as
retinopathy among chronic users with renal diseases,
administration of the drug has been prohibited for
malaria patients as well. Since then, oral quinine had
been the only licensed drug for malaria for decades.
In order to conquer the situation of the shortage of
the available drugs in Japan for the treatment of
malaria and other tropical diseases, a Research Group
on the Chemotherapy of Tropical Diseases has been
established since 1980 supported by a grant from the
MHLW. At last in 1987, “Fansidar® (pyrimethamine/
sulfadoxine)” was registered in Japan, and quite re-
cently in October 2001, “Mephaquin® SS tablets 275
(mefloquine)” was allowed to be marketed in Japan as
aresult of the continuing effort of the Research Group.

The Research Group is importing other non-
registered antimalarials after obtaining permission
for their use as orphan drugs from the MHLW and
checking their quality at the National Institute of
Health Sciences to clear the Japanese Good Manu-
facturing Practice standards. The drugs are then dis-
tributed to 23 Research Group member hospitals or
universities throughout Japan for the malaria patients

have access ready to the drugs. Those antimalari-
als are chloroquine, primaquine, injectable quinine,
artesunate (i.v.) (oral/rectal/intramusclar/intravenous),
atovaquone/proguanil, and artemether/lumefantrine.
The web page of the Research Group is now a useful
one (http://www.ims.u-tokyo.ac.jp/didai/orphan/, at
present in Japanese only).

2.2. Statistics of malaria

The Research Group analyzes demographic data to-
gether with questionnaire-based studies on imported
malaria cases. Purpose of the travels, destination and
period of travels, prophylactic antimalarials used, ini-
tial diagnosis made, chief complaint, present and past
histories, species of the parasites infected, and labora-
tory data during hospitalization, have been asked and
compiled. The Research Group is also collecting data
on the efficacy or adverse effects of the drugs when
they are used.

Table 1 shows the number of malaria cases through
1990-2000. During those 11 years, 103-132 cases
were identified annually and, of them, 19-36% were
foreign visitors. People coming from India have been
the largest in number followed by those from the
Philippines. The highest number of fatalities was ob-
served in 1998 when the number of deaths was four
(data not shown). Because of the increasing number
of Japanese travelers to African countries nowadays,
the proportion of falciparum malaria cases seems to be

Table 1
Number of malaria cases by year and species, reported by the
Research Group, 1990-2000

Year  Species Total®
Pf Pv. Po. Pm Mix Unknown

1990 40 62 3 0 5 6 116 (28)
1991 43 63 O 3 3 2 114 (41)
1992 26 70 3 0 4 9 112 (38)
1993 40 60 5 2 3 2 112 27)
1994 46 39 4 3 5 7 104 (28)
1995 56 58 6 1 4 0 125 (30)
1996 42 49 8 1 0 3 103 (36)
1997 46 53 2 1 3 7 112 (28)
1998 51 45 2 1 2 3 104 (20)
1999 40 66 4 1 4 4 119 (28)
2000 61 56 7 1 3 4 132 27

® Figures in the parentheses are the number of foreign patients.
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Fig. 1. Annual percentage of falciparum and vivax malaria cases,
1990-2000.

gradually increasing. This trend is illustrated in Fig. 1.
From 1994, the proportion of falciparum malaria pa-
tients became comparable to that of vivax patients,
and the available data on Japanese patients show that
nearly three-fourth of them were suffering from falci-
parum malaria (data not shown).

Trends of malaria treatment have been analyzed
and precisely reported by one of the present authors
(Kimura et al., 2003). Briefly, mefloquine was used
for treatment only in 4.4% of cases in 1990, whereas
it has now become more widely used at 78% in 2000.
To our surprise, artesunate was administered initially
for 36% of the total number of patients in 2000.

3. Current statistics for malaria under the new law

3.1. The revised law for the control of infectious
diseases

On and after 1 April 1999, a new law which is called
“The law concerning the prevention of infectious
diseases and medical care for patients of infectious
diseases” was effective. The law before the revision
was enacted in 1898 and was quite outdated after 100
years of application. In the new law, infectious dis-
eases are categorized in five groups according to the

severity and infectivity: “Group 1 consists of seven
diseases namely Ebola hemorrhagic fever, Lassa fever,
Crimean-Congo hemorrhagic fever, Marburg disease,
Pest (Plague, Severe Acute Respiratory Syndrome
(SARS) and Smallpox); “Group 2" has six diseases
namely Typhoid fever, Paratyphoid fever, Diphtheria,
Cholera, Bacillary dysentery (Shigellosis), Acute po-
liomyelitis (Polio); “Group 3™ has only Escherichia
coli diarthea such as O157; “Group 4 is currently
made up of 30 diseases including such vector-borne
diseases as Malaria, Yellow fever, and West Nile
fever; and “Group 57 is of 42 other diseases i.e.
Amoebiasis, Syphilis, and Influenza. There is another
category of “New infectious diseases” which will
include emerging infectious diseases human beings
have never before contracted.

Under the new law, malaria is now one of the dis-
eases to be reported to the Governor by the physician
who diagnoses a patient within 7 days. The reporting
system has been simplified after the revision of the law
by submitting a questionnaire in which the following
questions are asked: (1) sex, (2) age, (3) how the diag-
nosis was made (microscopic, serologic, symptomatic,
or by other instruments), (4) description of the chief
complaints, (5) date of onset, (6) date of admission to
hospital, (7) date of definitive diagnosis, (8) suspected
date of contraction, (9) date of death (if the patient
is already dead when diagnosed), (10) places of res-
idence for the last few years, (11) suspected place of
where malaria was acquired, (12) possibility of being
bitten by the mosquitoes, (13) suspected route of in-
fection, and (14) if there are friends or relatives around
who are complaining of similar symptoms at the same
time. Through this questionnaire, we cannot identify
the patient or even know his/her citizenship. Doctors
are not asked to submit slide smears of the patient to
be re-checked by experts, therefore we suspect there
might be some misdiagnosis in deciding the species.
In fact, there were some symptomatically diagnosed
malaria cases reported without our knowing whether
the patients were showing parasitemia. Severity of
the patient is not fully described, drugs used for the
treatment are not reported, and, as it is, the outcome
is not known at all. However, the number of cases
reported has been increasing because, under the new
law, doctors not reporting a case will be punished with
a fine of no more than 300,000 Japanese yen (around
2150 €).
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