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In developed countries, it is said that ‘‘threats of infectious diseases are already thought as things of the past’’.
However, as you can see in the case of Ebola hemorrhagic fever that occurred in West Africa, this is a big mistake.
Among infectious diseases, only smallpox has been successfully eradicated worldwide. In addition to the three major in-
fectious diseases of HIV/AIDS, tuberculosis, and malaria, there is another group called emerging and reemerging infec-
tious diseases. Recently, neglected tropical diseases (NTDs) have been listed as threats by the WHO, as have drug-
resistant bacteria. The spread of these pathogens is increasing due to an increase in global travel. Malaria and more than
half of the NTDs are parasitic diseases, such as trypanosomiasis and soil-borne helminthiasis. These are caused by para-
sites, with eukaryotes similar to their host mammals. In the case of these NTDs, protective immune responses induced by
differences between a pathogen and host do not work well, and there is no vaccine against parasites. As for drugs deve-
loped to treat these diseases, because the properties of enzymes and target receptors are very similar, and effective drugs
simultaneously show efficacy against both the disease and the host, severe side effects often occur. Therefore, the search
for targets specifically present in parasites, and screening for drugs that inhibit their physiological functions, is extremely
important. Here, as an example of the development of antiparasitic drugs, I will introduce a study on malaria.
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Fig. 1.

Life Cycle of Malaria Parasite (Plasmodium falciparum)

Modifying from the original figure by late Dr. Kazuyuki Tanabe.
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Fig. 2. Mitochondrial Respiratory Chain of Malaria Parasite
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Reducing equivalents from dehydrogenases are transferred to Complex III (Ubiquinol-cytochrome ¢ reductase) via ubiquinone, then transferred to cytochrome
c. Electrons from cytochrome c are finally transferred to oxygen by Complex IV (cytochrome ¢ oxidase). Atovaquone inhibits cytochrome b in Complex III.
DHODH; dihydroorotate dehydrogenase, Complex II; succinate-ubiquinone reductase.
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Fig. 3. 5-ALA and Heme Biosynthesis in Malaria Parasite
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J =M FH)KRFTF—+ (uroporphyrino-
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ZLTERICI PIRU AT 2Oy 58—t
(ferrocheratase; FC) 12 & D PPIX T8N A I
BRIICALDER I N 5.
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5 I )VRNA NS )V 2 )V-tRNA LY 7 7 —F
(glutamyl-tRNA reductase; GIuTR) &7 )L & A —
F-1-E27NFTER217I /L5 —F
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B [T D R EN BN & KE < K-> T
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D 5-ALA SR CTHIAT 5. 5-ALA X7 Ea 75X
NI, TIWXCRHETZ3D08HE
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# I CPO Ik > TPROTOGEN &720, 2 b
a2 RY7IZH%ESNS. Y PROTOGEN (3 ~ O
> RU 7 TPPOIZLD PPIX T, FCIZ
FOANLDERIND. D ZDLDITTYTEEA
DANLEEHIZI R RYY, YEOT IR b,
Mpag cfrbn b (Fig. 3). ALAD OEHITH
H5H IR ACKDT T Y T EEOEEEN
HEIND ZENDANLEGHKITERITE > THA
ThHEZEZAOGNTERL Y X~ 7 IEEIZE
FRIMERONEZ OE > ZMRL Y 2 ) B EEEL
TWaBY, EHEL Lz BRI LTSRS 7%

W, 2T, NLADRREFZINT U Y ER
m @ﬁmﬁfﬁéﬁﬁf«A%«%fﬁytié
FELTWS, fixoU7E7OOF 203, Z
@Eéﬁmé@%b,77U7EE@%ﬁ%Mﬂ
5.:@&5K75U7%$@«AAm%tﬁ%%
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HEAMEWE L THFEREINTE L.
5. 5-ALA (&2~ 7 ) 7R BROBEFENH
WA IR IS Nz 5S-ALA 27 2/
e & U CREMAYICELD AT Y, PPIX IC#kZEFH AT
% FC QR BlIE EEEME <, E-MENOS1 +
COREMETL TS ED#EHEL TN
PPIX /%@ BEICERE T 5. PPIX X, HEJEOIES
KXo En, BNAMCEEE A, EeglE
I, XFOLCORBMICIDROADIEEFHT
5., 2O 5-ALA ZHH L -5EE O PPIX O &
WS A DIEHR T 1R (photodynamic therapy;
PDT) Yt#f 1% 2Z W (photodynamic diagnosis;
PDD) IZFIHESNTWBM, 12 ZOFHBEOYSU Y
JRHRADISH N GAA SN TS, 29 Smith 5 |3
XD T U TERREEET S5 HKWT, 200uM
5-ALA ZMA 7R RS #IRE LR L, Bugii~
FJUYRBEOHEMHEZHRE L. £, 2mM &
EIREED 5-ALA TS 72 L T o BEEIZ I =
N7z UL LUFEBICE, 77U 7 ERREEEND
RIMERWNICERPET D Z &b End, £
2mM 5-ALA O # 513K E 60 kg D N IZx LT
20g D 5-ALA 25352 L1280, ZOhHEE
RIUTEBENOEFRITGHT S Z EI3HEL L.
T I TRAERR, SR EITHTIC S-ALA & W
i U T HIORFE E ATz, £ DFER, 200 uM
5-ALA &7 T2 —8F MU DA (sodium  fer-
rous citrate: SFC) AR TEM BT S ) 7 H N
DO EHET S 2 &2 RN LU ZOEMKE
RN LGB BB E NIRA T T Ea T S
A b, FRUTKE S KEBER - EETIIERITEEI
EHEL T I U TRERBEDOAIVT % T ITTE MR F#
(reactive oxygen species; ROS) 72 EiIc k3 EEZE 5
A, MEHEEZRT ZENHSNTEo . FREL
T W3 A LA PE Y T coproporphyrin 1
(CPI), coproporphyrin III (CPIII), PPIX TH >
. FRAPETEHS/PI a2 RY 7YIZ PPIX
MEFLTWBZEBDONoE. ISHITHEEZED
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T2kEH, 5-ALA L SFCIi2X B~ 5 U 7FEED%hE
I3 ER DAL S TBRO~ T U 7 HH Plasmo-
dium yoelii ZE IV T AITEI>THRIN
2.2 3 /2B 5-ALA % 300-600 mg/kg, SFC %
300 mg/kg TREA%KGT 2 Z &2k > T 60-80% D
RIAMERLTZDOTH D, LNBRFETNEEE
L 72~ 7 A3 X T P. yoelii ORGP
oL, MY I 7 EBTE<BEINLBNS
2. ZOMERIIPCR THHENDDZ ENTE, L
MNHEOEPIMEIX 300 HEL BBk L7z, DD Z
NSO AIEI T YU TITHT B REHNRRALL T
WEDTHD., ERICITADIMIEEFTARTHSD &
MSP-1 % HSP-70 72 EHIERFEF O T 7 F 5 HH
5 2N BROWRITH TIER OB M BFICA LGNS
PURITR T 2 HUEEA SN TV,

6. ~¥ 7)) 7@ elimination (C[8](F T
REOT—)LIEY T ZADBEETIZ/R N, 5-ALA
WEHTURA RN A, £ 32 RY 7 HKAE
DB NS NDIEF IR ERBRRROT I /BT
HO, ULndbiEYzERANWZFHERIC K S 4EENAEE
IRRINSMOPI T U YR K ORI X S TOERE
MAJRETCH S, BE, W77, 12K, ¥Y7Y
ATE FADOHRERIET 2 EEHNENDDH 5.

U Ui OB S AMTHEAID X D IZEFI OB TE
WX ETIE 720, WHO O Global Malaria Program
@ Alonso 7359 % &£ 512 1950 £/ D WHO IZ
K5I VIRMETEN R L =03 rooF > &
DDT IZK7F LS Z 72720 12H L W ER O #kIg 7 &
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