wO 2012/057294 A1 | [NV 00O O

12) FEFHBAEWICE DV T RS -ERLRE

(19) & R H BT A HERKE
EffEHE

(43) ERR2BAA
2012 % 5 A 3 H(03.05.2012)

10) B2 RES
WO 2012/057294 A1

(51

eay)
(22)
(25)
26 E
(30)

an

(72)
(73)

BR4FEF 2 4R
A61K 45/00 (2006.01) A61K 48/00 (2006.01)
A61K 31/4045 (2006.01)  A61P 33/06 (2006.01)

AG1K 31/69 (2006.01)
AG1K 38/00 (2006.01)

GOIN 33/15 (2006.01)
GOIN 33/50 (2006.01)

ERHEES: PCT/JP2011/074876
ERHRER: 2011 £ 10 A 27 H(27.10.2011)
ERHED S E: BARGE

ERRABRDEEE: AAGE
BRIET—H:

61/407,679 2010 £ 10 B 28 H(28.10.2010) Us

HEA CKEZBRETOERERIZDNNT): I
34T BUE N B R BF 3R AT (RIKEN) [JP/IP]; T
3510198 I ERFATIEIR2FE 15 Saitama (JP).
3L K% N L& E KF(OBIHIRO UNIVER-
SITY OF AGRICULTURE AND VETERINARY
MEDICINE) [JP/JP]; T 0808555 Jt. 35 & i v Fg H
BTFE 2§ 1 1 & H Hokkaido (JP).

KRB LU

FEE/HBEA CKEIZDOWTOR): HFE =
E (MIKOSHIBA, Katsuhiko) [JP/JP]; T 3510198 &
FEMATER2FE 1S MITBGEAEL
EEFRATN Saitama (JP). 2K  ERENOMOTO,

(74)

@1

84)

Masahiro) [JP/JP]; T3510198 I ERMAELTHIEIR 2
FB18 MWMITBGEANBIEREHIERAN Satama
(JP). iliE  {E —ER(KAWAZU, Shin-ichiro) [JP/JP];
T 0808555 B ER/LTAEHEI T 248 1 1 Fith
ENMAKEFEANTLEERE REERHREY
4 —N Hokkaido (JP).

REAN BHEBEARXZDBRBTEHH
(HARAKENZO WORLD PATENT & TRADE-
MARK); T 5300041 KRR FF A3t R XA 4E 2
THIE2%6E AFMBEARETEL Osaka (JP).

BEE (RFODLEWVRY ., 2TOEFEOERNR
SEAVEIEE): AE, AG, AL, AM, AO, AT, AU, AZ, BA,
BB, BG, BH, BR, BW, BY, BZ, CA, CH, CL, CN, CO,
CR, CU, CZ, DE, DK, DM, DO, DZ, EC, EE, EG, ES, FI,
GB, GD, GE, GH, GM, GT, HN, HR, HU, ID, IL, IN, IS,
JP, KE, KG, KM, KN, KP, KR, KZ, LA, LC, LK, LR,
LS, LT, LU, LY, MA, MD, ME, MG, MK, MN, MW,
MX, MY, MZ, NA, NG, NI, NO, NZ, OM, PE, PG, PH,
PL, PT, QA, RO, RS, RU, RW, SC, SD, SE, SG, SK, SL,
SM, ST, SV, SY, TH, TJ, TM, TN, TR, TT, TZ, UA, UG,
US, UZ, VC, VN, ZA, ZM, ZW.

BEE (RFOLEWRY ., £2TOEEDLER
S€ AT EE): ARIPO (BW, GH, GM, KE, LR, LS, MW,
MZ, NA, RW, SD, SL, SZ, TZ, UG, ZM, ZW), 12— 5
7 (AM, AZ, BY, KG, KZ, MD, RU, TJ, TM), 3 —

EEN

(54) Title: METHOD FOR TREATING MALARIA, METHOD FOR KILLING MALARIA PARASITE, AND USE OF THE
METHODS

(54) HKEADEZH : TS5 U T DBREARXE.

[E4]

_omsq APt

H
H

mmmmmmmmmm

Perimetés {1 in}
«3 5 EY

3
g
H
g
&
)

=

d
g
3
H
H

21

Parasitacia

Parssitemin (%) @
= > S

(57) 2#:

XSUTRBEDEREAE, RUZDFA

(57) Abstract: This method for treating malaria comprises a step of ad-
ministering an therapeutically eftective amount of a medicinal agent to a
human body or an animal, wherein the medicinal agent can inhibit the ex-
port of calcium ions from a subcellular organelle to the outside of the or-
ganelle in a malarial parasite and/or can inhibit the transport of calcium
an - ions from the outside of a cell into the cell in a malarial parasite.
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1IVINREIND,

X

AFERICOWT, UTOEBHIFICESWTLY BEFMICEAYT 20, &

FEBPIEINISREI AL,
(M RO HE]
MHIT, EEFICHBT E2MBRCGAEICDOWT, LUTICEHRAT 5,
(1) &g~ >") 7RAE (P. falciparum) DIEE

Plasmodium falciparum (P. falciparum) O F CR — 3% (Z8B3#Ek : Hat
abu T, Takada T, Taguchi N, Suzuki M, Sato K, Kano S. (2005) Antimicr
ob Agents Chemother. 2005 Feb;49(2):493-6.) %. Trager and Jensen® )5
3% (BH>Ek : Trager, W. & Jensen, J. B. (1976) Science 193, 673-675.
) ICHEL. RPMIBEHE (Invitrogentt/GIBCO%)hTHEE L7/, F C R-3#kid.
WA (XO0VA M) ORMREADS, EiRE ()2 J8) OFMR. RE
T (hOKRVA M) OFK. 2RE (V) OFKR. B A0YV4 b0
B EHZARAOV S NORMIKBALTORE - BED 144 7LD
4 0FEO®RTH B, BH. BEICEL T, RPMIEHICIE, 0. 5EE%DA
lubumaxI (Invitrogentt). 2 5 mMMHEPES, 2 4 mM®DxEEKFZRF bY Y
L, 0. B5g/LOL-Z)INL%ZTY, 50mg / LOERFHVYFY, 25u
9/ mlDTrI<TA > (Signatl), RUS5%AT AT )y hDE hFRMBK
(BELCBAARS VT4 T7IYR)ZRMLe, £/, S5EE%Dd -V
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[0088]

[0089]

[0090]

[0091]

IWEM—=JLEBAWTP. falciparumDEFE2RABPIL2ABEELToL (B
BASCER : Lambros, C. & Vanderberg, J. P. (1979) J. Parasitol. 65, 418-
420.)

(2) P. falciparum4EBHEET v 21

MEORMIKDEHREFTESR (parasitemia) A 1 % TH DERIRIKD EZFEIC
HEBREHRYS ) TREOEE (HLFr—) 28KREL, BERYSYT
EROKRMENTOEBTICIH T 22 —APB (2-aminoethyl diphenylborina
te: 7T ZIARY VEE2 -7 I )T FI)) ROL Z(luzindole : LYV R
— L) DEEERNRT,

T, HEBIEE L —MN24 0 IEESL—K, Corningt) D& /L
RIS, 500ulLEEE (WVFvy—) ZFALL, 2-APBRULZ
ZZNTNTOMMBRUT T OOMMEEERE L IIC, IXFILANEFY
I (DMSO, HYBRI-MAX (E#XpSAR) , Sigmatt) ISBMEL T, TholbEMOR
by VERERR L, TOA My VERISRPUIIEHTHIRL, AEDRK
BEEMRDEIDICHBEETL — MO TV A/, &7/, DMSO%PPMI
B THRL., MEDKREELRD LD ICHEBIEE L — MO T LICM
A, AvbA—-LELTERLE, LT, &V ILT, FECHE. BE
1127

RWNT, IEDHERBEE, LEMEABIEETL - MOEVIILRNICEREY
DRMBRZSUVEEEZ—M. A4 AR LEICEBAL. FLYREB%ZTo
7o 200 OEDFMIKD DB, BHERTS ) PRENREE L ZFRMIKOEK
ZEHL. REFEXRZRE LT,

(3) FRMIKAICEET D2RT—Y TOP. falciparumflifERDEHC a2+
AA=T VY, ROGT =S8 (EHEH T ICHE)

B L RMEROEEY (FRMIKS5X 108 E ml)&0. 5mlFY,
LUEEEMEC a2t/ XA—UVTHDBSA (=) #ih (/=)L v R(
Invitrogen/GIBCO) % & & 7% L\RPMI164085TH > T, 2 5 mMDHEPES, 2
4 mMOREEKRSF MY T L, O, 5g/LOL-FILHZIY, 50mg/



WO 2012/057294 24 PCT/JP2011/074876

[0092]

[0093]

[0094]

[0095]

LOERFHUFUERMLEDD) T ORBEHBRL 7, RVWT, HEBR
ZORMIKDOBEN 1 m | Z=008(ZEET. 1, 0009, S54E)ICH
(FTEIRL., ERBEAKIDBSA (—) B350 uLhIlBERBLL (
RMEKERER (1) &FT D) .

C a2+ ®HIETRE (fluod-All ) DEBA tHoechst 33342(1C & R B E %
T, O— RAAEWK (Loading Solution) #FFELL. fluod-AM (BS
A (=) £=Hhdic, 0. 1 mg,/m | MHoechst 33342(Dojindott). 100
wM®DTfluod-AM (Invitrogentt/Molecular Probestt), KRU'1 O OfE&HFRL
7=PowerLoad (Invitrogentt) #&ELH D) #O0— K L7, LEEFMKERE
w® (1) 350ulL%z, COO—RABKRISOuLERAELT, 37CT
3090~604MH., 200 r pmTiRED L7z,

RWT, FRMRE—E, 1OmLOBSA (—) #BHhTHEL(ER. 1,
O00gT549M). 600uLdBSA (+) &t (EEEBAS (—) IEth
2. 0. 5EE%MDAlubumaxl, RU'25ug,/ mIDHFd<A > (Signa
M)ERMLEDD) BB L FIIKBRER (2) &FT3) . RL
T, 100 ulL FRMKEBBEER (2) 2, 0. Tmg/ mIdDpo ly-—
L=y Ta—bMLAESEMmMBRDOHZIRAET 1 v > a1 (MatTek Corp.)IC
BELE, 0, COMYFaANR—FHFTI0ONM[AIvFaR—2aviETok
%, BB LAFMERIE, BMALEXET,. BSA (+) BHTHESRZ LRIC
. [BYRL 7%,

RWT, EBAZRAET1 v 1%, O8E. COJRE. BE. RUEE
DEFED, B, VIV T7EREDM Y - EMNOBEELZTOHEERALCEHS

(O, RES5%., COJRES%. RE3 7C) ICERENALEEF v /N\—HhIC
v hL7

A AHBOHERETIEMEES X7 L(Leica TCS SP5 11, Leica Micros
ystemstt) & B3\ T, Hoechst 33342, fluod-AMDIEREIIAR S 1 LS TR A X
—Y V7, RUERK (transparent image) DB ZERMELL, 1 XA -V
JICAW =L v XiE, Z363x (NLA, 1.42) OF 1 IVEBRYL VX (
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[0096]

[0097]

[0098]

oil immersion objective lens) T ¥ . Hoechst 33342|xFh&EeiEE4 1 O n
m (¥4 74— RKL—%ERH) T, flud-AMEFIEKER4 88 nm(F7IL IV L
—HER)TEREThRME Lz, BBREOINE., RURBMEICLYECLEELD
EXf3i&. Leica Microsystems$tASBEFE L /=the true spectral detection met
hodZ AW T To7ce A X—Y 0 J1E, 5~ 1 5MEMRT. 300~60
ORMBICHIEYERE LK, fluod-AMDEKMEEIE. NV I TS0 Y ROBEN
HELBIE (F) . 41 X=Y Y JHBICE T2 REGREDORIME(F,)ICL Y
Z#{EL (normalized) L7,

(4) BMEEHDWTOFE

TytABOERIE, Student’ s t-testEAWTHEMULAE, TR NTES
n7pEH 0. 06KME (p<O0. 05) ZRWLBITHIAEZNIERTHDE
A1 LT

(5) ¥V 7RBOY A XRAE. ROBEFHEMEREIC L 2EHE

F LY RE L7z Bk(smear) &, Nikon Eclipse 80i FB#SE (Nikontt®y) T
Z22= L. Nikon DXM 1200F H %S (NikonttH) Z#HVWTCEEREA L. TV
SNBEYRY v —Y 7 77 (ACT-1; NikonttH) ZRAWT/{—VF)L O
YE1—=%Il7y7O—-RLk, BRRIS)T7RROY A XZ/ET 5%
B, ERICS OFEDRFRY S ) PREZERL, R —YEIIIhHR
FTRYSY TRELZECHEGEE Y1 T TRSIZ Lz, BRI 7R
RO SO 2EE. AER. RUORKEROHEHNTIL. WinROOF software pa
ckage Ver.5.8.1 (Mitani, Japan) W T{To7=,

(6) ZBUEFHEMERICL DHEE

BE$R (H#E Tk : Kawai, S., Kano, S., Chang, C. & Suzuki, M. The eff
ects of pyronaridine on the morphology of Plasmodium falciparum in Ao
tus trivirgatus. Am. J. Trop. Med. Hyg. 55, 223—229 (1996)) IZHELN,
BRMEFIHEMIRICL 2R ZTo7. EFRHESGEEONR &L EBHT
O, TMYVEENYy T — (pH7. 4, 4° C) TRy I7—3hk2.
5% (V/V) LTI TE RRETH2HEEE L, RWT, 1% W/
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[0099]

[0100]

[0101]

[0102]

V) OPMER{EA XX L (osmium tetroxide) T 10, UZHAMARETE
L7ce BEINZHME, T/ —IBEQLEFRZBVWTEHRKEZTWL, R
WT, 7REL YA FY RT1 5 0E0E% L, Epon 8128iA5ICEIE LT,
TSN cEpon B1I2BEED T Oy I DS, 4 VEY KF A 7 (Diatome) ZfE A
=I5 0b—A(Porter-Blim MT-2: Ivan Sorvall)ZFAWTHIE %
PUH L, BohEtIFIE, 200Xy adis )y REICTO VK
L. 888> =Jl (uranyl acetate) RU'%7 T iE2%7 (lead citrate) T3
L. JEOL JEM-1011ZBEE FIAMIE CHE L 7.

(7) MRRGINEEDRE

BEET ) TREDKKRO/NEEIL, Hoechst 33342% U'ER-Tracker Red
(Invitrogen) CT#f L 7=, Hoechst 333424 FBLN7=%/ld, HY Ca¥ 4 XA —
VIDEMT, ERBLEBYICITbN, ER-Tracker Redid, HICEED
0. 5uM&ELZ LD ICHRMIROBBRICHAMIN, 37° C, 200rp
mAOFHET3 02EIRE D L7,

(EHef 1]
(1) BB PRAONEMNLC a2+ikE&. 2—APBICELSC
a 2 iRENDPAE

E5EC a2 HREIOBRER. RUC a2HRHOAERROEREH 1 R
2ICEEHTRT,

Bl1dd (b)) R (f) FZEhEFh, 2> bO—)LELTT1O00 MDD
MSOZ FNEADEmikiA (ER) DR, RO hOKRY A~ (T) OEBETHRML
TEHERY S 7RAE (P. falciparum) DEEETLV., ZOMBEETHC a
2+DEPE%E, WHAC a2t A XA—I UV JILSL VBB LERERT V7 TH
P

T, 14D (c) RV (g) EZEnZTh, 100uMD2—-APB%
MEDEIRE (ER) DM, R MAKRYVA b (T) OEBETHRML TR
wmav S 7RE (P. falciparum) DEEZTV. TOMEBRETDHDC a2+d
BREE, MNC a2 M A—VVIICLYBRBRLEBRERT VT 7 TH 2,
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[0103]

[0104]

[0105]

[0106]

[0107]

JIFIL) & AFEFEEA
HEOICLYBEREINh, 1 /Y b—=1,4,56-=1) VEEZAHKEDC a2+F
v RIIVDEZHRE L THRIINEZBDTH S,

g, 1D (d) . (h) . (j) EEREFh, 2> hO—ILELT
100 uMOIMSOZEZEADERIRAE (L R) DERE. Vb (S) DERRE,
Eoxov4 b (M) OBRBETHRMLTHRERY S PRA (P. falciparum
) OEBEETV., TOMBETOC a2+DEREE, WK Ca2tM A=V
WKEYBRBRLEHERERT IZ I THD,

Fe. 1D (e) . (i) (k) FEHhETHh, 100uMD2—-A
PBaZHOERAE (LR) OBRIE VY b (S) DEE. RUoAQYVA
b (M) OEBETHRIMLT&THRYS ) PRE (P. falciparum) OFEEIT
W, ZOHRRETOC a2+DEE%E, HHC a2 M X—IVTICLYEBHEL
ERERTITZTITHD,

B, M1HD (b) ~ (k) T, ERBJZEBERTERINLNY MEL 5l
ADI T PRATORBRETRT, £/ 150D (b) . (d) . (f)

(h) . (J) IKBWT, KEIF, FMIXKFDOER (FHDEHIRE) . L
R (BHinkiE) . T (hOKRYA M) . S (VYY) . RUOM (X0
VAR) DAA=IVITBFOBREETNTNRL, AT —IIX—=E5 umTH
5o

1D (b) RV (f) IKRT &I, MHOBRREDERE. RO hO
RVA MDOEREICHZ IV bO—LidAnd, ANENLRC a2+ DIREIZTRL
Tz F7z. Ca2+DIRBIAIE. MEOEKEDAED, bOKRY A b EHE
LTIYBRETH-z, ad. MHOEREES L, Higt4 XA OKRY
A RMEYNEIL, DDOANEYV A Y (hemozoine) HHAREEICT S M7z Bi%D
REICHBYSYPREREEZIEL. bORYA MEIFBERKOYS ) PRAEALIE
ED

SRR, 1D (¢) R (g) IKRTELIIC. 100uMD2—A
PBTYZ)7EREZNEBTZHEICLY, I hO—ILTRLENAELEEC

ZZT, 2—APB (Y7zxzZIRYVEg2 -7

1
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[0108]

[0109]

[0110]

[0111]

[0112]

a2+ DIRFNIFIFTRICEEI N,

—A. B1FD (d) . (h) o (j) IKRTEIIC, BHERYSI TR
mA, BEOBWREDOER (LR) . VY hOER (S) . xAYA hD
ERBE (M) ILHh 2561, BRINSC a2+DIRENISEFIICIEREIC/NHEI L

TOOuUMD2—-APBTREL THHEOMRIIELLA -7 (1
D (e). (i), (k) BR) ., 4p. POWREEIE. MEET 1IN
HNEOBHIREE PORYV A FEDBDODARXITHY., DDOANEY AV (hemoz
oine) EFELALVWEDAEIET,

RIS, BEINDC a2 DIREIDFIFEFICNI oo REORIRE DR
(LR) . VY MDERE (S) . RUAOYVAS MDERE (M) IZ81F5C
a2tDEHNARETEDIRIBEORIIIC2-APBASZZHEICEL. M
BB AT/, F/F . DREANEOEHENS, F/F,  ORIMEDFEH
ExZZELBIKZ&T, FHERELZHE L, TOER. AOVA NOERED
HT, MAZNICERL2 -APBOMEIEREINE (H140 (1) &
®’) .
(2) U73122, Tg, RUCMAZRBW/HEREER

B 1ICHERETRT LIS, HHOMRGERTG NOKRY A MIBEWT, 2-
APBOFRMICELY., REMNARC a2+DIRENBEEINL, TOFEEIE, Y
ZC a2 DIREID. 1/ h—IL=Y) VEBOEEICK UIEKEIEI NS, 1/
Sh=IWE) VBEZEAFEDC a2t Fr RILICLYFIEINTWE Z L ER
L TWa,

ZI T, LEEORBRZWHRTH0IC, 9. KRAKRY - COHEEH
ELTAAINBUT7 31 22%2AWERERZTo>, BB, ¥F U7
FRHRTIE, RRARYNR—=ECDY TFHIGEERELN., ¥F ) PREADC a2
TETEAENSDC a2t ORHICEAS L TWA I EATBINTWS (S5 THk
: Hotta, C.T., Markus, R.P. & Garcia, C.R. Braz J Med Biol Res 36, 15
83-1587 (2003).) .

B2 (a) RO (b) @EEhTh, MHO@mIAE (ER) R bhAOR
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[0113]

[0114]

[0115]

[0116]

VAN (T) OBRBEICHIBTHRYSY PREEZ, 10uMOU73122
T. 52, FRIMIB LRI, BB~ PEREEOBRNKC a2t/ X =V
(TG RETRT I T7THD, ARICRT LIS, HEFIUNEBEITo
R, MPoSmRE (ER) R MOKRYA b (T) OWMAT. Ca2+Dik
BAIFIETRITHR L

IS5, Ca2*DIREICADLZC a2+ DHIRBREBET 570, HHCa?
TARXA=IVTETIRNS, YTV HLF (T gI)XEIAVAFIAI VA (
CMA) ZHWTC a2t ABMICHE I ESRILBZ1T o7, BHMICKEK
. LFOBY TH S,

TEIAV L IHEOFERICEWVWT, MIEROC a2+irEitks LTO/ND
AR TS RAIS Y — LA (acidocalcisome) A%, Ca2+OMHICES L
TWBIZEMMLNTWS, EZT. MR TY RAILS Y —LHED
Anh—An5C a2+ ZBIRMICKHE I B 278, Fkadk, NEkC az+
—ATPaseDRENBEERTHDY TOHILF(Tg) ROKBEH
—ATPaseDHEMNESETCHDIOAVAFYA1I VA (CMA) EX4
AWT, BEa~< > ) PTREZHILEL &,

Caz?2tD)—VDEXNICINSILENDPRIETHRIE, 34D (a) &
¢ (b) IKERETT LIS, ERAERICLY., WK (O) R bORY
145 (BRYMNA) OWATCa2tDA A=YV T &TIEILLIYELID
o £, 2D (¢) RV (d) IERTEDIIC. 2uMDTgT30y
BIDOFILIEA TV, FTOHMIKDC a2+ 2 RHIE DT & T, PHOHIRG
(ER) . R*bORYA b (T) IZBWVWTC a2+DIREINHEKR L7z, R
I, R3ddD (e) R (f) IZmnd LD, 1TO0nNnMDCMAT3O
PEORINLEAZITWVN., FOTYRALDY —LhDC a2+ 2 RHIBI5E
ICid, FIEROEIRAE (ER) . RO MAKRY A b (T) IZBVWTC a2+DiR
ENCASDEELRNGEI o7,

INSOFERIF, BEEA~Z ) PREOKRMIKKN TOEBEREICH 1T 54
HOWRAER® NOKRY A T, RENG, MaEIrSDA /2 b—IL=EY



WO 2012/057294 30 PCT/JP2011/074876

[0117]

[0118]

[0119]

[0120]

[0121]

VEBFEREDCa2tORE (I ICR) MELEIEZTT,
(RHEHI2 : 2—APBOREBICL D, BFEEHRTT) TRROETHE -
FLiR])

(1) 2—APBILL?. B&FRTYSY PREOKMIKNTOESHRE

LREBHEORREREZ, 4D (a) ~ (d) ITEEHTRT, Ab
. E4o (d) BFEICEREDIER (2) ICAY 2,

B4 (a) 3. FRFAEEZRARKES ORBEICOEY, 247 /LK
EETL— AT, BBERAYSYPRRFCR-3KEEE L ERERT
o BEIF, FEREZYIVIIZAVL, ThEh, 2 0FE. 3 OBRE.
RUOAOREBEL Ty Il Lk, F/ BB S ) PREDEHK
D7, FRMIRDEEEK (erythrocytes thin-smears) ZRAML 7, BH
. EAhd (a) R (d) E8F 5, @ik (R) . bORYA b (T)
. ROV (ES) . RUBREOY YV b (LS) ORRFEE (%
) k. BEREIAYY MNOEH+SDTHD, RREFERN, 0. 1%K
mODERREIEEITR L TW AL,

T, M4 (b) & EH4HD (a) ICATRIFRICEIT S, R
RNTOBRFERY S PTRBOFEEZTIHTH 2,

K4adod (a) BT (b) IZxd@EY., TOOuUMD2—-APBDEFHET
Tld, DMSOZRAWZa Y bO—JLEHBL T, BEH~< ) PRBEORMEK
NWTOEBPBELMIES BoT, £/, A bO—I TR ETRYZ Y7
FRROMEIFIEEREHEZBELCTCEETH>—AHT. 2—APBOHEETT
BEELLSS. BFRYT ) TRERANEFENEEEZF > TW

gbE, AV MAO—LOEEHRICHIT2RTRY S PRERRE. RAFEE
ERR% 2 ORBEORRICBEWT, HEIOY YV > b (early schizonts :
M8 ERBEOHMER S ) PRA) ICEBL W, ZOYYY MNE, BFf
EERBE 3 ORFBEORRICBEWTERELREBHOS YV b (late schizonts
BN BEEBADBTRT T TRR)ICET L, ZTO®H, RADYVA
MO S h, EFFEERKBER 4 ORBORKRICEVWTROY 1 7L ORS

il
i
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DEILL. I NEIRE (ring forms) AEEI N,

[0122] —FA. 2—APBAGEETIRMTEEINALRERYS 7RRIE, H
AEERBREZ 2 ORBORFRICEWT, MAOKRY A M(trophozoites : B—i%
BT LEHTHRTT TRERR)DREBICEZ Y., M OEEBHNLEEIHERIN
Teo TORORYA ME, RAFEERFKBE 3 ORBEORRTHHOS VU
IC. RWCEFEERBER 4 OBROBETREBOY Y Y MLEBTRETH
S, ANBHRERHNAEEEH > (450D (b) £BR) .

[0123] X5, KRIMIKNTOERHRFTHRTS ) TREOEFIINTZ2—-APBOR
ReEMICHMT 572010, RFAEERKE 1 SIFE. 3 OFE. 4 0FFME
ICHIT2BFRYZ) TREMBEO 5D 2EE. ARR. RUKRABER (3
DDNRFZA—Y EBIT D) 2oL, AP, FAEERREZ4 OKED
mald. YV NOHERFRT L, FREERRE 1 5KE. 3 0RHE. &
V4 OBREBDEANDEMFICENTE, 100uMD2 —APBODEEFTHE
BINERERTS) PEEIF. DMSODEEFCEEI NSRS
DPRRAELBRLT, 3DDNRSGA—IBELLRBP LI, O &F, 2
—APBI&THRYZ) PTRHEOKFMKNTOEETLELHEZIEETREL
TW3 (4D (c) BR) , I5IC, BERTS Y PERROY A XDRE
MICE>T. INHIDDNRFA—FSDEMIE. 2—APBTRELTH,S
SO0BEFEICKEbEZENDNY, 2—APBOMRDEFREEIEH 3 08
BTHDIENRBIN,

[0124] A&, H4FHD (c) IKBEVWT, BFTLRVIS—/N—IEFHY+S.D. %15
T, BERRICSVTE OBEOBRTRYS Y PRREEFVRICELE I DD/IF A
— S &BE L, DMSOARWADY bO—ILEDLEICEY 2 PERKEZSHOD
TICERE L7=(Welch® s@IEA{To7=correction two-tailed unpaired t¥R7E
)o

[0125] (2) 2—APBOAEBILL S, BFEHYT ) PRREDILHR

2—APBNGREIIFRHTIEELTEONE, FREBEZHEIY YV
DOMEZEERT27HIC. AFBEEZILICIORFEMKLEL, H4doD (
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[0126]

[0127]

[0128]

d) F94bhs, RAFEEEMKBE4SORE (4D (a) ORKERER
U) . RO7 OBSEITHEEEZKRT L. BFHARYS Y PRADEREZT > i
RERT, BB, MSOXIE2 —APBASUEEROEMIL. RFALEEME
%4 O0BEORBART. INSZ2SFRAWVWESREOERICERL A, AIRICK
TTF—IE, BERBEYNY I T IIILDRRET LI LORKREETRT,

¥ hO—JL (DMSO) DEBERICHTIREARTS Y 7EABIE, 7 OBHE
DEERTERIC, WREE —BICELRBOS Y Y MIEBLE, —H. 2
—APBMIWEETIXRETTOEETIE. 70EOEERTEIC. BEN
BREEEHEIBRBOY VY MXIZEMRAENR Shre (GRmk5 00 OfE~8
OOOM[EHY 1EREDHEE) , £/, 2—APBABEHET IFXMHETOEE
RICHITIBERTS Y PRAIE, ZTORMKRORBFERINFEOKBE
EHIREISHY L, BFEEERKBE 7 OBENRBLABRTIERSE
LHAREMICEOERY TR L7,

BI5ICRY L DIC, BERY S PRRIF. 2—APBTHANCOHLIE
L 7Rk UL /=18E Tld, DNSOTERHCUIEE LRk E BWEED
BECRAKIC, AFEEERMB®R2 OREE (Bhd (a) ) . 4 OBEE (
Bd (b) ) EHICERICETT DI ENTE L, 2O ELD, 2—A
PBzRAWEMRIE, FMIKOFEBEZMUHEEZEZELEERELLEDOTE
BWZENTBINE, TNHDERNS. 2—APBIE, BBFHYZ )7
RROEERMEAROLETEAETZIEICEL> T, BBHRYS Y TRR
DOFRMMERRICHITDEEERE L. SRRMIIIFERICES LHD TR
Ihi,

(3) 2—APBOAEN., BE&<S ) 7EREOY OOF Vit 5
ADEE

MEOBRRFEREHN2%ICEY LT, WREKOERBICHEZYS Y TR
RzEFBET I2FEZAVT, B#m#~> ) 7 (P. falciparum) @/ 00
FUMMEMRTH DK — 1 HROKFMIKATOETICRH L T2 —-APBARIEY
BN, BEIF. FAEEEZRKBER245E,. 4 8IFE. RUV'7 25
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[0129]

[0130]

BORRTIRT L, BRI PRERRZAVY NS 3ORMROEER
KERESE L, 100 uM®DIMSO Xix1 00 uMD2—APBARMI N
EEEE, 2 4ERV4 SHIFERE L BB TR L, BEMNLER
NMEOoNT3OOHILAHABRDOEREZHA4HPD () IZRT,. WRE (R
f). bORYA S (T) . 10>V Y MES)RUEIADIY Y (LS
)RLZDRERBFERIE, 3207 )LOFEH+ S.D. & LTRT, RRFERS
0. 1%ARBDERFEIFRL TWLARW,

TO0OuUM®D2—-—APBZRMULTEBELARTIE, 7y M1 RKRE2 48
BICEWT, hOKRY A NOEBICHIBTEHRT S TREMNBD T EM
PEREEE > TERINKZ(H4HD (e) BR), 2—APBATRIIOD
BAEMIE,. 7y A FB®24BEICEVT, BiFEYS Y 7TREMBEO
H5mEE ABER RUORAKERZAET S ETHELREET 05R),
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Box No. II Observations where certain claims were found unsearchable (Continuation of item 2 of first sheet)

This international search report has not been established in respect of certain claims under Article 17(2)(a) for the following reasons:

L Claims Nos.: 1-12
because they relate to subject matter not required to be searched by this Authority, namely:

Claims 1 to 12 involve “methods for treatment of the human body or animal
body by therapy” and thus relate to a subject matter which this International
Searching Authority is not required, under the provisions of PCT Article
17(2) (a) (1) and PCT Rule 39.1(iv), to search.

2. I:l Claims Nos.:

because they relate to parts of the international application that do not comply with the prescribed requirements to such an
extent that no meaningful international search can be carried out, specifically:

3. I:l Claims Nos.:
because they are dependent claims and are not dratted in accordance with the second and third sentences of Rule 6.4(a).

Box No. III Observations where unity of invention is lacking (Continuation of item 3 of first sheet)

This International Searching Authority found multiple inventions in this international application, as follows:
See extra sheet.

L As all required additional search fees were timely paid by the applicant, this international search report covers all searchable
claims.

2. I:l As all searchable claims could be searched without effort justifying additional fees, this Authority did not invite payment of
additional fees.

3. I:l As only some of the required additional search fees were timely paid by the applicant, this international search report covers
only those claims for which fees were paid, specifically claims Nos.:

4. I:l No required additional search fees were timely paid by the applicant. Consequently, this international search report is
restricted to the invention first mentioned in the claims; it is covered by claims Nos.:

Remark on Protest I:l The additional search fees were accompanied by the applicant’s protest and, where applicable, the

payment of a protest fee.

I:l The additional search fees were accompanied by the applicant’s protest but the applicable protest
fee was not paid within the time limit specified in the invitation.

No protest accompanied the payment of additional search fees.
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Continuation of Box No.III of continuation of first sheet (2)

The invention described in claim 13 relates to a therapeutic agent
for malaria, and the invention described in claim 14 relates to a method
for screening for a candidate for a therapeutic agent for malaria. There
is no technical relationship between the treatment of a disease and the
screening for a candidate for a therapeutic agent. Therefore, these
inventions are common only in a matter that these inventions relate to
a therapeutic agent for malaria. However, the technical feature does
notmakeacontributionoverthepriorartinlight of thecontentsdisclosed
in document 1 or 2 shown below. Therefore, the technical feature cannot
be regarded as a special technical feature. Further, there is no other
same or corresponding special technical featurebetween these inventions.

Document 1: Scheibel LW, et al., "Calcium and calmodulin antagonists
inhibit human malaria parasites (Plasmodium falciparum): implications
for drug design"™, Proceedings of the National Academy of Sciences of
the United States of America, 1987.10, Vol. 84, No. 20, p. 7310-7314

Document 2: Bagnaresi P, et al., "Desynchronizing Plasmodium Cell
Cycle Increases Chloroquine Protection at Suboptimal Doses™, The Open
Parasitology Journal, 2008, Vol. 2, p. 55-58

Claims include the following two (groups of) inventions.

(Invention 1) The inventions described in claims 13, 15 and 16.

In these inventions, a medicinal agent capable of inhibiting "the
export of calcium ions from an organelle to the outside of the organelle
inamalarial parasite™ or "the transport of calcium ions from the outside
ofacell intothecell inamalarial parasite" is applied for the treatment
of malaria or the prevention of secondary infection of malaria.

(Invention 2) The invention described in claim 14.

The invention relates to "a method for screening for a candidate for
a therapeutic agent formalaria, which comprises: a first step of carrying
out the in vitro synchronous culture of a malarial parasite and adding
a medicinal agent of interest to the resulting culture at any growth
stage of the malarial parasite which lies between the state in which
the malarial parasite has a ring form and the initial schizont state;
and a second step of selecting the medicinal agent as a candidate for
a therapeutic agent for malaria when the growth of the malarial parasite
is inhibited or the malarial parasite is killed by the addition of the
medicinal agent".
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