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000000000 Plasmodiidae O 0 Haemosporida 000000

Haemosporide 000 000000000000 0D0O0O00O0O0OOOOOOO Plasmodiidee 000000
Haemoproteus 000000000 Plasmoditdae 00 0 00 Plasmodium OO0 0000000000000
OO000000000Marchiafavad EiOO OO 18 00000000000 000000 OOOOO0O
Joooooooooooooooooobobbobboboobbbob bbb oo ooooOoOoOogo
gooooobobooobooobobOoobbodbbooobooobboobboobboooboon
goodooooooooooooooooobooobbobobbbobbbobbbb oo ooogogo
gobooobooooboboobobdoobobuooobboobbUoobObUooobooobboobbooo
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0000000000000 ooooooooooooooooesoooonooooooooooon
000000000000 00000D00000000D0000000000 Plasmodium malariae O 0 0O
gooboobooobuoobboobbbobobooob oo b oo oobbUooobbo
OO0o0ooag Plasmodium falciparum 000 meleriee 00 0000000000000 O0O0OOOOOOO
000000o0oooooDoDbDO0ooooooooooooD 4000000000

000000000 (P. falciperum)DODOOO0D0O0DO0O (P. vivex)DOOO0DO0DOOOO (P. malariae)0
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god

goboboobobooobboobbooobooobooobboUob bbb ooobOoo
000000o0dooooDoooooooooooDooDoooooooooooooogle40000 20

15



16

020 0000000000

021 0000000000

oo 0o ooo 0ooooo ooooo ooo
ooooo oooo ooooo Y — oooooo? 10
ooooo (1) oooooo oooo® oopoooo® oooooo® 10,0000
00000 (2) 000000 000000 0o0o0oo 00000 10,000-30,000 O
00000 (3) 000000 0000000 000000 00000 8320

Y Gamogonyd 0 0 O O Syngamy (Union of gametes in fertilization) 00000

2 00000000000000 GameteDOOOODOODOOOOODOOOODOOOOOODOOOOOO Gametocytel
gooooboooooboooooooobooboooboooooobooooooooobooboooOoooobOOoOoobbobOoODbo
00000D0O000D0O0O00DOO (Zygote) DOOO0ODOODOODOOOODOODODOODOOODOODOO

3) Sporogonyl 0000000000000 DD0OO0DO0OOODOOODOOOODOOODOOD (Trophozoite) OO
0000000000000 (Merozoite) DD OOODODOODDOOODOOOOODOOODOODOODOOOODO
goboooboobooboooooooobooobooooboooOooooOo0oOooooOobOoboo0oboobbooboobOoOobOoDbo
gooooooooooobooooooooooooooooooboooooooobooboobOOobOOobOoboOobOobo
gboooooooooo

b Sporocyst0 0000 O0O0O00DOO0OU0ODO0OOUOO0OODOOOUODOOUOUODOOODODUOOOUOOOOOO
gbooobooboobooobooboooboboobooooboooooooooooboOoboo0obooobbooboobOooboOoDo
gbooboooboobooobooboooboboobooobooboooboobooboboboooboOooboOobooobobooboOoDbo
gooooooooooooooooooboooo@moooooooboboooooobOooboooooOoDbOoOoooDODbDO
oooo

2 Sporozoite0 000000000000 OOOOOOOOOOUOOOODO

goooooooooooooooooobobbobbobbobbbob bbb oogogo
oobooobbooboobobooboooboon

gooooboobooobboooboboobboobooob bbb uobboobUuoo
000000000000 Posesae OOO00O000O000O0O0OO0O0OO0OOO0OOOODOODOOODO
O Sceloporus ferraripereze 0000000 P. mericanum 0 0000000000000 OCOOOOODO
(Lutzomyia vexatriz occidentis 0 O O Lutzomyia stewardi) 00000000000000O000OOOODO
goboobboboboobbooobooboooboo

0000000000000000000000 (Passer domesticus) 000 0000000000000
00 P. cathemerium O P. circumflerum0 0000 P. elongatum 000000000000 OCOOOOO
ggooooooooooooooboobobbbbbobbobbbbbbbbbb oo ooOogo
0000000000 0000000000000000000000000000000 P. gallinaceum O
oooooboboooboobobooobooon

goooobooboooooooooooob oo b oo oo oo booobobooon
000000000000 (Macaca fascicularis) 00000000 P. cynomolgi 00000000 OODO
O (Macaca fascicularis (=Macaca irus) ) D00 00000 P. knowlesi 0000000000000 OOO
0000 P.berghe: 0000000000000 0O0O0O0D0OO0O0OOO0OD0OOO0O0O Thamnomys surdaster
000000 30000000000000000000ODO00DODO000ODODO0O0DO00O0DODOO00DOO00Onn
0000000000000 0D00000D0 (Hylobates lar.) O P. eylesiD 0000 Macaca nemestrina
nemestrina O P. fieldiD 00000 Macaca nemestrina O P. fragile0 000000000000 Lemur
fuluws O P. girardiD 0000000 P. schwetzOOODOOO0DO0O000000O (Pongo pygmaeus) O P.
stlvaticum 00000000000 P. berghe:t 000000000 O00OO0OOOP. inopinatumO P. atheruriO
P.vinckei 00000 DO0O0OOOOOO

O00000000oOoooopooooog P.oanomalurtD 00000 P. booliat:D 0O OO0 P. wattent O
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022 0000000O0400000000000
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oo P. falciparum P. vivax P. ovale P. malariae
oooo Y 8-250 8-270 9-170 15-30 O
oooooooo 5.50 80 90 14-150
00o00DO0ooooooooo 30,000 10,000 15,000 15,000
ooooooao — - + +
00000000000000 60um 454m 60pm 55um
ooooooo 4800 4800 5000 7200
000 (Synchronicity) oo oo oo oo
ogoooood og ooooo ? goooo goooo
oooogo - ++ + —
goooooooooooo 8-32 8-24 4-16 6-12
gooooo Maurer O O Schuffner 00O  Schuffner 000  Ziemann 00O
ooooogo og poood oood gooooo
oooogo good og oad od
goooooooooo2ron 100 8-90 12-14 0 14-150
goooooooooo oood oo gooooo goooo
gooooooooo 55um 50pum 45um 40pum
0000000 ®0000 - + + + 4
0oooo + + 9 - -

Y 00000000000 000000000000000000000000000000

2 Reticulocyte0 00 000D 0D00D0D0D0O0ODO0ODDOODDOO (normoblast) 00000000000 DOOOOOO
0000000000000 00000000000000000000D0ORNADODOOODOODODOODOOOOOO
gooooooooooooooobooOoooOo0oOoOoOOO0DOOOO0OOOOO0OO0ODbOOOODOOODOOOODODOOOOOOO
RNAOObrillant cresyl 00 0000000000000 D00000O00O0O0O0O0OOOOOOOOOODOOODOOO
0000301% 00000000000000DO0O0O0O0DOO0OODODOOOOOD

%) Hypnozoite 0 00000000 OO0OO0OO0D0DOOO0OO0DOOOOOOOOODDOOOODOOODOOOOOOOOOOO
0000000000000 00000000000000000000000000O00001978000 1982000
000 KrotoskiDOOOOOOOOOOODOOOOOOOOODOODOOOOOO0OODOOOOOO0OOO0O0O0OO0OOOOO0
gooooooooooocoooodooobooooboooooooooooooooooocoooocoooogooonog
0000000000000 0000U0000o00000o0U00D000000000D00 Shuted0OD0O 19460
000000000000000 KrotoskiDOOOOOOODOOD197900000000000000DO00O0DOOO P.
cynomolgi D00 00000 P.viwer 0000000000000 0O0O0O0OO0OOOOOOOOOOODODOOOOOO
goooooood

Y 00DD0D0OD00000O0O00OO00 30000000000000000000000000000OOOOOO0
0000000000000 36000000000000 (Tsuchida et al., 1982)0
519900000000000000000000000000000000000000ONONONONONNONONONO0O0O0nn
000000000000 2400 mg0 000000000000 OOOOOO0O (Schuurkamp et al., 1992)00000
0000000000000 0000000000000000000000 (Amor and Richards, 1992)000000
goooooooooooooooooooooooboobooboooooooo
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020 0000000000

O00000ooooooooOooouooon P. brucet 0 P. cephaloph: 00O D0O0OO0O0OO0OOODOO
OO00OO0O0OQO P.roussetts 100000 P.owoltascum OO0 0O0O0O0O0ODOOOODODOODODODODODDDODODO
gooooooooooobooboooooobbbboooobbbbboooobbboooobbDbboa
gbobooooooooboobobobooon
goboboobobooobooobboobboobbooobooobboobboobboobobon
Oo0oOoUoUoOoooooooOoooooooooooooooooooooDoooOoOoOoOoOn P. brasilianum
0000000000o0ooOoo Possmiwm D 200000000000000 (1979) 0000000000
gooooooboobooooboboobbuooobboobboobboobobooobboobboobboOoO
boboboboboboboboboooooobooboooboobobobobOobDOoDOobDOoboOoboOon
gobogooboooooboooboboooboboobboobbooobooobbobobboobboon
gboboooogoooboboboboooooooooboobobobooooom

221 000000000 (P. faleciparum)

Alfonse Laveran O 0 0 O O Oscillaria malariae 00 000000000000 Feletti 0 GrassiOO OO
00 Laverania malarice 00000000000 Koch(1899) O O Plasmodium tropica 000000000
000000 falciparum O 0OWelch O 189700 00 0O Haematozoon falciparum 000000000000
goooooboooooobooobbuooobbooobboobobooobooobbobobboobboOon
gooooOoOooOoO0O0obOoO00oboOo0o0OoOoOoU0OoOoOoUODODOo@OoOO0 Yooooooooopoooo
000ooooooo (Peters, 1982) 00 0000000000000 0O0O0OO0OOOOOOOOOOOO
gboboboboboboboooboooboooboooboobooboobobobobOobDOobOOoOOob0Ooboooon
00000000 4800000000000 O000DO0O0ODOUOO0DOOODOODOOOD

0000000000000 0000000000001980000 pfmdrl 00000000 OOOOODO
Oo0ooo20000000 pfCRTOO00O0OODOOOO00ODOOOOOOOODODODOOOOOOOOODOO
goooooboooooboobbuooobobooobboobbooLobooobbobobboobboOoO
000000000000000 28000000000000000000pfCRTOOOOOOOOOOO
goboooboooobooboobboooboboobbooobooobooobboobboobboOon
000 (digestive vacuole) 0000000000000 OOO0OOOOOOOOOOOODOOOOODOOODO
00000000 Fp9= ferriprotoporphyrin IXO O OO OO hemozoin 0000000000 COOOOOO
OO0Fp900000000000000000D0000000000O00000000000000O0O000
00 Fp90OOOO hemozoin 00000000000 DO0O0OOO0DOODOODOOO (Warhurst, 2001)0

222 000000000 (P. vivax)

0000 Haemamoeba malarice 00 0000000000000 0O0OOO0OODOOO0OOO0OOOODOOOO
1890 O O Grassi O Feletti 0 0O 0O Haemamomeba vivar 000000000000 0OODOO 48000
0000000 0o0oObo0oo0o0 480000 ooooboooooooao

223 000000000 (P. malariae)

0000000000 018920 0 Feletti and Grassi 00 0O Haemamoeba malariae 000000000
00000 Labbe 000001894 00 Haemamoeba laverani var, quartana 00 000000000000
0000000000000 D00000000O00O04d Plasmodium malariae quartanae O O Plasmodium
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quarteance 00000000000 COO0O0OODOOOOOODOOOO 200000000000000
oo0oooOo 7m20000000D0O000b0OOd

224 0O0OOOO0OOOO (P. ovale)

gobbooooooobooooboooobooooooooOooobboooooobOOoO0OoOoOoOoDOboOobooOoOooon
coboooobooobooooboooboboooboobooOoooboboooooobboOoboooobboOobooOooon
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ocooooooooboOoOoooooO0oOoOoOooOoOoOOO0OOOOO0OO0OOCOOOOO0OOCOOOOOODOOO
o0o000oooo0o0oo0ooo0o00o0oooO000o0ooO000boooO00o0obooOoO0Oo0boOooDOOn
oo0o00ooo0oO0oOo0oooboO0oO0oO0oO0ooOO0o0O0O0oO0O00O0O0OO0000O0COOOO0OO00OOO0O0O0
oooboo0000oo0oooooooooOo0O0O0b00000o0o00o0ooo0oooooooOooO0b0bb000000
Oo000o0oO00000o0oO000000000000000000000000O0C0DOOO0O0O0OOOO00
O0o00bOoO0o0o0ooOoO0O00ooOoO00oO0oooOoo00n

000000000000 0000000D00000000 (parasitophorus vacuole) 000000000
oo0o0oo0oboodoOoOoooooO0oOoOooooOoO0oOoO0OooOO0OO0OO0O0OOOO0O0OO0OCDOOOOOOODOOOn
o0000ooo00o00oooOo0000ooo0O0000oO0O0000bO0O0000bO0O0O000BDODOOO0
0000000000000 00000P. falciparum O accole 00 000MMOO0O0O0O00OO00OOOOO
O00000P. viwez O0O0OO0OM

231 0D0OODOOODO

gobooooooobooooooooboboooooobooboooooboooobobooooooDbboOoobooOooon
0O (ATP)0000000000000000D000000D0O0O00O0O0DODOO0O0ODODODOOODOOO
cooooboboooooocmooboooocoooobOoOoboobOoOoboOobOoOoboOobOoOoboOoDbOoOoobooon
oooooobooooooboooboooobobooooooobooooooDbboOobooOoooDbboOoooOooD
cobooooboobooboooobooboooobOoOobooOooOoboOoooOoOoOobOboOobooOoOoobOboOobOoOoOooon
coboooomooooobooooooobooooOooboooooboooooobooboobooDboobooon
oooo

232 0O00O0OOOOO

gogboobooobooobboobboobboobbooobbooobboobboobboooboo
goooooooOooooOooooOooooobD 40000000000 DODODO0ODOODODODOODOOOD
goobogoboobbooboobooobooboooboobboobDboobooboD

233 00O

gbooboooooboooooooooobooooboooboobobOooOoobOOobOOobDOobOoOobOoDbDOooOoDOoDn
[DNAO|ODODODOOOOO RNAO|OODODOOODODOO0OOODOD0OOODOD0OODOOD0OOODODODOOOOOO
cooooooobooOoooboOoocOobOOoOoOoOobOOoOoOOoOoOoOobOOoOoboOobOOoOobDOobOOoOoDOOobOoOoOoon
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020 0000000000

goooooobooooooboobobooobboobboobbooLobooobbobobboobboOoO
00000000000 (Azure pigment) 000000000000 DO0OO0O0OOODOODOOOOOOODO
goooooboooooooobobooobobooobboobboobObooobbobobboobLbUoOoO
gbobobobooboobooooooooboboobobooboobobobobOoboDbDOoDLDOobLOoboOoboOon
goooo

234 00O

gobooooooboboooooooooboo0ooo0ooobobo0oboooobOboOobooOoOoOoDOboOobOoOoOooon
coboooobooobooooobooboooobooboooooboboOooooobboOobooOoOoobboOobooOooon
coboodoobooboodooboooboboooobooboodoooooodoooooo0oooOobooOon
cooooooboobooooooooobooOoooOoboOoobooOoooooa

235 00O

0000000000000 0000D0UD0O0O0O0O000ODNADOODOOOODODODODODOOOOOD
obobobobobobooboobooooooobooboboboobobobobobDobDoboobooooboon
Joooooooooooooooooooboobobbobbobobbbob oo oo0ooOogo
oooooobooboooobooobbooobbooobobooboooboooObooboOooDbOoOn
(PABA)0DODUOOODODOOODOOOODODOOPABAOODODOODOODOOOODOODOODODOOODODO
00000000000 PABAOOOOODOOOOOOOOODOOOOODOOOOODOOOOODOOOOOO

0000000000000 b00 2000000000000 0DOO0ODOOOODOODOODOODOODOODOOD
gbobobobobobgoooobooobooobooouooooobobobobobobooboobooboboooon
goooboooboboobooboobooboboboboobooobooboboboobobDooboboboobo
000000000000 D00D00DO0 (proguanil) 0000000 (pyrimethamine) 00000000
gobooooooobooboooooobooobobobooooooobobobooooboobDoboboooo

24 0DO00OOOO0OOOOODOO

goboooooooboooobooooobooboOooboooooOooOobObo0oOooOoOoOobOboOobOOOoOoDOboOobboOooon
oooooobooooooboooboooobooooOoobbooooDoooobbooooOooDbboOoooOooD
0000000000 0O 8th November 1998 O [T

P. falciparum 0000000000 0.02pg0 0000 2x 10-14g0 DNAOOOOODOOODOOOO
ooooooooooobooooooobooOoooOOOo0O0Ob0O0 10oooooOooOoboOoOooOob0cO0 00010
ooo

P. falciperuem O DNAOOOODOOOODOODOODODODOOODOOOD (A4T)0080% OD0DO0O0O0ODO
000000 GC%O020% 00000000 A+TOODOOOODOOO Plasmodium 00000OO0DODO
O0P. faleiparum 00 0000000000000 0O00O0OODOODOODOOODOODOOD (A+4T)ODO
000000000 ooOoooOgePl. faleipereom DOO00DO000O00O0DOO0OO0O0OOOOOODOOOOOO
0000000000000 00000 (A+T)00D00O00o0D0oDoOOoooo

e 100D 0DOODOO (trophozoite) 00D DO0DODDODOOOODODOODODO (plasma) 0000
gobooobooobuooboobbooboobobooboobbooboobboob
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e 0000000 DDOOODDDOODDDOODODODUODDDOOO (folicacid)DODOOOOOO
0000000000000 0000000DO0D00000O0DOUDO0DDO0ODO0O PABA (para-
aminobenzoic acid; 000 000000)000000000000O0O0O0OOOOOOOOOO

P. falciparym 00 0000000000000 0O0O0O0O00ODOOO0OODOOODOOOOOOOOOOOO
000000000 DNAODODOODOODDOUOOODOD0O0O0000000000000 DNAOOODOOOO
P. falciparumO O 0000000000000 0O0OOO0ODOO0OOOOODOOOOOODOOOOOOOOOOO
000000000000 0000 DNAOODOUOOOOODOOODDOUOOO0OODO0OUOOOOOP. falciparum
coooboboooooooooobooooboooodooobooooobooooobooooooooboooan
00000 Plasmodium 000000000 DOOD (GC%)UOODOOODODODOOODODOOODOODO
0000000000 DNAOOOODOODDOODOO0O0OO00000003000 Plasmodium 000 GC% O
000000000O0O0oooG+C=1-(A+T)00D0

e[ 18% 00000000000 OOODOONOOODOOOOOOOOOOOODOOOOOOOORP.
falciparumO 0O 0O O P. berghei0 000 M P. lophurae0 000000

e 0130% 0000000000000 00O000O00N0N0O0ONON0O00NOO0O0ONOOOOOaP. knowlesi
000 P. fragileDODOOOODO

e JII000DUIDOOOOOOOODOD 1%O0000 30%000000000000000000O0
000P. cynomolgi0 0O P. vivax0D 000000

0000000000000000000000P. faledpervm 000000000000O00O0O0OOO
0000000 DNAODOOOOODODOOODOO0OO0ODOO00O00000000000000000000DO0O
OO0 DNAOODOOOOOOOOO0OO0O00O00D0000000000 10000000000000000
00000000000000000000000 DNAODODOOOUOODOOOOOOO (strain) 0000
oo0o00oboob0oO0oOo0oooOoO0oO0oO0o0ooO0o00O0oOo0O00O0O0OO000O0COOO0O0O0OOO0O0O0
ocoooO0oO0o0o0o0oO0oO0o0o0o0booooOoOOOO0OO0O0O0O0O0O0O0OO0O0O0O0OODOOOOOO0OO0OO0OOB0O0O0
0000000000000 000D00000 (rearrangement: chromosomal mutation0 000000
ooo00oo000o000ooO00DL0O0DO0O0)00000DO00DO00DOO0DO0ODDO0O0OD0OODOOD
00000000 0bo0o000oo000ooo0o0o0ooo0o0ooooooooo0o

25 O0O0O0O0O0OoOoOoOooOooono

gobooooooobobooooooobooooboo0ooooobOboO0OooOoOooboboOobOOoOoOoDOboOobOoOOooon
cobooooboooooobooobooooobobooooooboOoooooobboOoobooOoobboOobooOooon
coobobodooooodooboooooboooboooooobooooooooooOooboooooooooDaon
cobooooboooooobooobboooOooOoboOo0oOobOoOobOOo0OoObOOobOOoOoOobOboOoboOoOooon
oooooooobooomoboooooooobooooooooooooboooobooooboobooooo

ooobOoooooocOooooooooboooobOOoOobcOobOoOoOoOoOoOobOOo0oOoOoObCOoOobOOobOOooDo
cooboooobooobooooobooboooobooobooOooobooooOooDbboOobooooDbDboOobooOoOooD
toboooobooboodoobooboooooobooboo0oooOo0o@moobooooobooOobooOoOoon
cobooooboobooooooobooobooooobooboobooooboobooooobOboOobOoOoOobOboOobooOoOooon
oooooooooog

0000000000 0OD (CSp)0UO0LOUOOOD0ODOOUOUODODOODOUOUODODOODOOO
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020 0000000000

023 P. falciparum 00000000000

ooo

od oooo oooo (0D 1000) OO

S-Antigen 0000 oooooo oooo oooooo

GBP oboooooooon oooooooooo  105-115 ooooo
od oooo

PMMSA obooooooooon oooooooooo 180-220 oooooo
oooo oogo

RESA oooooooooon oooooooooo 155 oooooomooo
ooo ood

KAHRP obooooooooon ooooooooogo 85105 oooo
ooo ood

MESA gooooooooo ooooooooobo 0O 250 ooooooooo
ooo

FIRA gooooooooo oooooo 30000 goooooooboooo

gooooooboooooooooboooooooboooboo
goooooooboooooooooooobooooooon

0000000000000 0D0O0000000000000D0O0O0O0UOUDUODOO (pellicle)DODODO
ooobooooboboooooobooooooobboooboooobobooooOoooboboooooobboOoobooOooon
000000000000P. falciperum DOONANPODOOODDO 3700000000* 00000000
000000000 o0oUONVDPO 4000000000000 P. viver DJODODRADGQPAGDO 1000
DRAAGQPAGOD 90000000000 DOU0DOO0ODOO0OO0OOOODOOOOOPlasmodium 000000
0000000000 D000 (strain) 00000000000 DOOO0ODOODODOOODOOOOOOODOODO
O00000000ooooOoOoo CcSspoOoOOOOoOCSP-O0OO00O0O0OOOOODDOOOOODODOO
O00o00oo0oO0ooUoOoooUoocspO0OO0OO0OOOOOOUOOODOUOOODOOOOODOOUOOO

gobooooooobooobooboooooooboboooooobobooooooobooOoooOoooDbboOoboboOooon
23 0000000000000 O0DOOOCOCOOO000O0O0OODOOOOOOO0O0OOOOOCOOO0O000
coboooobooobooooobooooboooOoobOboOoobooOooOoDbboOobooOoOobOboOobOoOoOoOobOboOoboboOooon
ooooooboooooobooboboooboboobooooboooooobboOoobooOoooDbboOoooOooD
coboooobooboooobOooOoboOoOoOobOOoOobOOoO0OobOOoOobOOoO0OobObOOobOOOoOobOboOobOOoOooon
cobooooboooboooobooboooooboobooooooboooooobboOoboooobboOobooOooDn
0000000000000 000000000000000000000000 Plasmodium 000000
cobooooboboooboooobooboooobooboooobooboooobOboOoboOooobOboOoboboOooon
ooooOoo0ooooooooooooooooboooon

goboooooOooooooooooobOOoOoobOOoOooobOOobOOoOobobOOoOoObOOoOooOobOoOooD
0S-Antigen 0000 PAKASQGGLED 000000 1000 0000000000000 0OOFIRADOO
OPVITQEOODOOD 16900000000000D000MO0O00O0O0O0O0ODOOOOOUOOOUOOO
0000 Plasmodium D000 000000D00O00O0OO0OO0OOOOODODOOOOODOOOOOOODOO
coodooooobooooooooooboooooboooooobooobomoooooooobooooon
coooooooboooooooooooooooboooon

o0oooooooooooo40000000d

1l 000000000000000000000 100000000000NOOCOOO0O0ADOOOOOOPOOOOOOOOO
000ovVoooooboOoOoOoOoDODOO0ORODOODODOOGOUOODOOOQOOOOODDOOOO
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0000000000 D0O0000O0000DO0O00DOO (199300000000

31 00000

00000 200700000 34900000000000000Harbach and Howard, 20070 00000
0000000000000 0000000000O020040 70000 44400000 00 0O Harbach,
2004000000000 (Arthropoda) 00O (Insecta) 00 O (Diptera) D00 O (Orthorrhapha) O
O (Culicidee) 000000000000 DO0OOO0ODOODODOOOOOOO (Anophelinae) 00O O0ODO
(Culicinae) 00 000000D0* 0000000000000 (Culicind) 0000000 (Sabethini) O
00000000000 0D0000 (Culex) 00000 (dedes) DOOODDDOOODODODOOOO Aedes
albopictus0 0 00 00O Culex pipiens pallens 000 000000000000 OCOOO

0000000000000 000D0000000DO000D000 (Anopheles)y D0O0OD0ODO0OOODOOO
000000000000 00000O000 Bironella 0O Chagasts 000000000000 OO0OO0O
0000000000 (sibling species) 20 cryptic species 0000 000000000000000000
000 0OHarbach (2004) D0D000D0O0D000 4400000000000 480000000000
000000000 DOO0DbOOoO0OooOo s0oOonooaon

0d000U0o0o0o0U0ooUo0ooUooUU0ooUooUoO0ooouoOg An. maculipennis O 6 OO
00000000000000000000000000000000000 An. gambiee 0000000
An. puncturetus 0000000000000 COCOCOUOOOO00O0O0O0O0OOOOODOOOOOOOCOOOO
00000000 An. faereuti 0 70000000000000000000OOsubspecies0 0000000
O0000Schmidt et ., 2003000 00000000000000000MO00O0O00OO0OOOO0O0O
000000000000 0D0000000000 No.1,2,700000000000ONo.7OO0ODOODO
0000000o0o0oooooooododNoe.lOODODODODDODOOOOOODODODOODODOODOOO
goboooogoo

“lopooooooon (Tozorhynchitinae 0 000 000 00 0OHarbach and Kitching (1998) 00 000000000000
gooooooooooboOoOoOOO0OO0OO0OODO0OO0OOoO0oO0Oo0oOooon

2 00000000000000000000000000000000000000000000000000000000000
goooooooooOoOoOoOoOoOO0oOoOoOoOoOoOooooOoOOOOOOO0O0O0oOoOoOoOoOoOoOOOOOOOOO0OoOoooooooaon
0000 DNADODOODOOO PCROODOOODDOOO
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030 000000000

32 OO0OOO

gooooooooooooooOoO0o@mOoOoOooooooOo0 400000000000 OOOODOOOO
Ol000ooooooooooooooooooooOoOOOCOOOOOOoOoOoOoooooooooDoOn
O000oooooooooooooo0m@mooooooooooooooooooooooooooooon
ooooooogooooooooooooooogoooooooooooooooooooooooDoon
goooooooooooooooOoOoOooooOoOoooooooooOOoOoOoOobOOoOoOooooooooon
00000 25-30000 1.5000000000000000 Psorophora, Haemagogus 000000000
ooooooooooooooOoOOoOoobOOoO0ooooooooooOoOOOOocOOoO0O0O0ooooooooDoon
gooooooooooooooooooooooog

oooooooooooobOOoooOooOoooooooooOOObOOOO0oOoOooooooOoDOOb0bObOOnn
00000000000 D0000 1000000000 (=palmate hairs)D00000O000O0OOOODO
gooooooooooooooooooOoOoOoooooooooooooooOoOOoOoooooooooDoO
gooooooooooooooooooooooooooovr-100ool100040004000000

000000 2300000000000000000000O00O00CO0O0OO0000O0OODODOOODOOO
gooooooOooooooooooooooooooooooooooooooooon

ooooooooooooooocoooooooooooooooOooOoOoOoooooooooooooo
goooooOoooo24000p0o0oooopooooooooDoOoOoDOoODOOODOOODOO0000omo
0100000ooooooooooooODOOO0O0O0O0O0O00O0O0O0000o0O00ooOoOooooooOoOoOOn
0000000000000 0O00000D0O000000O0001BO0 700000000000 (autogeny)
ooooooooooooooooOOoOoOoOoOoOoOoOoooooooOoOOOOOOOoOoOoOoooooooon
goooooooooooooooooooOoOoOoooooooooooOoooOb0o0Oooooooooooon
0000000000000 00000000000000000000D0 (gonotrophic cycle) 00000
ooooooooooooooooOOooooOoO0OooooooooooOoOobocooOOoOoOoooooooooDoon
000000000000 5006000000000000000DOO00DDOOO (suspensory ligament)
gooob 400000000000 0O0O0O0O0DOOOOOCOOOOOOOOOOOOOOOOOOODODO
oooooo0oooooooooooooOoo0oooooooooooooOooOb0o0O0oooooooooon
0000000 (follicular relic) 0000000000 D0OOOODO0ODOOOOODOOODOODO

0ooooooooooooOoCocoooOoOoooooooooOooOooOoOoooooooooooooon
000 8% 0000000000000 00000D00000D0DODO00ODOO 10000000 1% 000
goooooooooooooooooooboOoooooooooooOooOoOoOoboOoOoOooooooooDoon
goo40000000D000O

33 0000

gbobobooooooobooobg

obooboobooboooooooooooboobobobobobobDoooooboooboobooboboo
0000000000000 000000 An. fereuti 0 1:00-3:00 00000000 An. koliensis O 2:00-
3:0000000000000000000D0O0O0O0U00O0O0O0OO0DODOOOOOU0OO0OOOOOOOAn.
farauti O 22:00-23:00 0 00 00O An. koliensis O 23:00-24:00 0 1:00-2:00 0 00000 00O (Charlwood
and Graves, 1987)0



34 0000000

godoboooboooobooooboooboooooooboooo o000 o000 oooooooo
000U00ooooooooooU0o0Uo0oooooo00oUooooooooo0ogAn. funestus 00
00m OO 00O An. pharoensis 009 km 000000

34 00O0OO0O0OO

0000000000000 (anthropophilic) 00000000 (zoophilic) 10 O0O0ODO0DODOOODDOO
gboboooooooooobooboo

0000000000000 000UU00oggdddzooprophylaxis0 0000000000 OOOO
gbobobobobobobooboobooooooooboooboobobobOobOobOoDbDOobDOoboOo0oOon
00000000000000000000000 60000000 379000000 175000 (Braverman,
1991)0000000000000000000000000000O00DO0OO00DO0OO0OOO0DOOOoOO
gbobobobobooooooobobooboobooboobob0bobob0obobOoDLDOobDoboOoboOon
goooooboooooobooobobooobboobboobbooobooobboobboobDboOoO
obobobobobobooooooooboobooboboobooboboboboboDbDOoDOobDOoboOoboOon
gooobboooooobobbooooooboobobboooooobbbboooobbbboooooobLbbog
gboboooooooobooobobobobobooooooobooboboboboboboooobooo

000000000000000000000ABOUOOOOOODOOODOODOOOOODOOOOOOOO
000000000000 0000 476 000000000000000000000O0OODOODOO0OO0
00000 1,30000000000000000AD0OO 29.0%:176% 00000000000O0ODOODOODO
0000000000000 00 (Gupta and Chowdhuri, 1980)0 00000000000 (1)0D0000ODO
000000000 (2)U0D0000000DO00D ADOODOLDODDOODADODOOUOODOOOODOOODODO
00000000000 @3)00 ABOOODODODOODDAOODOODDOODDOODOOODOODOODOODOOOOO
gobooooogoo

O0000000000Gupta0 00000000 0O0O02000 An. gambiee 000000000000
gdo00000000000000U0U00U00U00000UULOUOLO 12000D000000000000
50500A 00 3.280B0O0 4250AB00 328000000000 (Wood and Harrison, 1972)00 0 O
000000000000000000 (Wood, 1976) 000000000001 ABODODODOOODO
gboboboboboobogoogooboooboooboooooobooboobobobOobobDOoDLDOobDOobOOobOOon
O000O0oOoOOooOOoODoOoOOOOoOODOOODODODOODOOODOODODOOOOODOODOO WoodO DO OO
0000000000000 0000000 000000 OoOUO0OO0O0DDUDUOD0ODLOO0ODDADDOOO
ADD0O0OODOO0O0OOO0O0O0O0O0O00OO0O0O00000000O00000000O0 ADOOOOOoooOd
O00HOODOODODDOOODODOOOOO

000000000 (Gilbert et al.,, 1966) 000000000 0O0OO0OOOOOOOOODOOOOODOO
0000 (Carnevale, 1978) 00 0000000000000 (Maibach et al.,, 1966) 0000000000
gboboboboboboboboobooobooouobobboobobobobOobobOoDOoDOobOobOOon
gobooobboobboobboooboboobboobboobbooobobooobboobboon
0000000000000 0000000000000000 (Kingsolver, 1987) 000000000 ODO
obooboooooboobobobobooooooobooboboo
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41 ODODOOOOO

O00oo0o0oo0o 1000000000400 0000000000O000000OOO0O0O0OOOOOCOOO
gboboboboboobooboobooboobooooboobooboobobobOoboboobooboboooon
000000000000 0000000000000000O00O0000000O00O0000000000
vboooobobooooobooboboboooboooboobobooboooboobobobobooboobOoboon
00000000000 00000000000000000O00O0000000O0O00000O0000O0
000o00000000000o000o00o0oo0oooooo0o0oooooooooooooooooog
goboobgoooobobgoooooobooboooboboboobobobobooobboobobobOoD: o
0000000 20% 0000000000000 71g/dl0DDMOO0ODO0O0O0O: 00000000 50p
mol/l 000000000 00D: 0000000 40mg/dlD0MD000DOO0OODOOOOOOOO
00:24000000400ml0000000000000 3.0mg/dlO0ODDOMMO0ODO0O0ODOOO0O0OODO
gbooooooooo

0000000000000 000000b000000DOO00DOO00O00O000O00O000O000O0
00000000000 0000000000000000000o00o00o0o00o0o0o0o0oooooooono
Clark 0O Cowden 0000000000000 OODO (Clark and Cowden, 1999) 000000000000
0000000000000000D000NOODODDO (INOS)DDODODO00O0O0DD0O0DoDoO0O NOD
000000000 hypoxial DO ODOOOOODDOOOOOOOOODOOOOOODODOOOOOODOOOOO
0000000000000 0000000000000000000000O0

WHOOOOOOOOOOOOODODOO ”severe falciparum malaria’0 00 0000000000000OO
000000000000000000000000000000 5% 00000000000000000
000 1p 1000 250,00000000000000000000000000O000O000O0O0G0O0OOO0
000000000000 00000000000O0O00O0Oparenteral 0000000000000 OOOO
00000000000000000000000000O00000O00000O0000000O0

0000000000000 00D00000000000DO00O00O000D0OD 25% 00000000
00000000000000b000000000000O000bO0O0000O000O0

00000000000000000000000000000000000000000O000O0000O0
000 (Bradley et al.,1990)0 0 0000000000000 OO

oboobogo bobooobobobobooooobobobobooobooboboboobooobobOoD
0oobooOoo0obOOo0o0obo0oooob0obOOobOobDOooOooooOooOo0ooOooDoooobOoODbOoD

27



040 0O0O0O0O0OO0O

gogooboooobobooobboobboobobbooobboobbooobboobboobboon
000000000000 (endothelium) 0000000000000 (margination)0 00000
000 70% 000000000000000000000000000000000000O00OO00O0
o0o0o0o0oooo0o0o0oooo000ooooOo0O00ooooOo000oooOOo0o0ooOoOoOO0O0nO0o
gobbooobobooobooobboobobooobobooobbooobooobboobboon
o000o0oooO0o0o00ooo000o0oooO0O00oDooO000oooO0O0o0ooooO0O00n
o0o00oooooO0o0o0oooo0o00ooooO0O00oooOO00UooOO0o0oOOOOOO0o
0000000000000 00000D00O000000D0O0DHrck 00000000 0DODOO0O0O0O
o000o0ooo0o0o0oooo000ooooO0O00ooooO000oooOOo0o0oooOOoOo0nO0o
gobooboooboobooobooobboobbooobooobbooobooobboobboon
ooooooooooooooo

00 0000000000000 0000000O0000DO000D00O0O0OUOoOOo0O (cellularity)
gbooooboooboooboooboobooboobbooboboobobbooboobbobLbDbO
0oo0o00oo0oO0o0o0oOoo0oOoo0oOooOooOoO0OoD0oOoO0OoO0OoooOooDOOoonDO
(erythrophagocytosis) D00 0000000000000 O0DOOOD (sideroblast) 0000000
000000000000 000000000000 (megakaryocyte)JOOODOOOOODOO

o booobooboobooboobooboobooboobooboobooboobobbon
o000o0oooO0o0o00oooo000oooo0o000oooo0o000oooO0o00ooooO00nO0n
00000000000 0000 (centrilobular necrosis) 00 000000000000 OOOOODO
0000000000000 00000000000D0000DO0O00DOO0 (tropical splenomegaly
syndrome) 00000000

00 00000000 (tubular necrosis) 0 D 000000000000 0O0ODOOODIOOOOO
oooo0o0O0O000000000000000000000000000000000000000O0
gobbooobbooobooobboobobooobboobboobboobobboobboon
0000000000000 D0000000000000000 (quartan malarial nephrosis) 0 OO
ooooo

g oodbbooboobbooooobooboobuoobbobbooboobDbooboobLOon
o0o0o0o0oooO0o0o0oooo000ooooO000ooooO000oooOOo0o0ooOoOO00O0o
000000000000000000000 (bronchopneumonia) 00000000

00 o0oO0o0o0oooooo0oo0o0ooo0o0ooooOo0o0oooOOo0oooO00oooO00ooo0n
O0o00ooo00ooo0o0ooooooooooooo

00 000 (myocarditis) 000000000 0D0O00DO0OO0DOODOOODOOOODOOOODOOO
oo0o0ooo0o0ooo0o0oooOo0o0ooooooooooooooo

00 000000000000 000D000000 (uleeration) 0O00DOODOO0DODO (jejunum)
00000000 (lamina propria [mucosa]) 00 000000000000 DOO0O0O0OOOOODO

42 0O0O0OO0OOO0OO0OO

ggbooboobooboobooboobobobobbobbobbobobobbobobooboobo
0000000D0000000000000000000000000000000000000 4.1 WHO
0000000000000 O0OO0O0OU0O0Oendemicity 10000000000 0OOOOOOOOOOO



42 0000OO0O0O0OO

041 0O0O0COOOOO

0o 0oooo 00 00 0000 00 0o 0o
O
oooooo ooooo 0 O ooo Y oo oo oooooooo
ooo
oooooo ooooo 0 O ooo Y o0 0o oooooooo
ooo
ooooo oooooo 0 O ooo oo oo oooooooo
oooooQ
rRNA O 000 rRNA O O ooo? oo oo oooooooo
oo
ooooooo (IFAT) 000000 0 O 00 ooo OO0 oooooooo
oooo
ELISA® oooooo O O 0o oo 0ooo oooooooo
oooo
ABC-ELISA oooooo O O 00O oo 0oo oooooooo
oooo
RESA-ELISA RESA 0 O oo 0o 0o oooooooo
0o
RESA-PCR RESA 0 O ooo? oo 0o oooooooo
0o
MSP-ELISA MSP 0 O ooo? oo 0o Oooooooo
oo
DNA OO 000 DNA 0 OO0 0ooOo0?» o0 0o oooooooo
0 oo
0 HpY-SRID 00 Hp O O ooo oo oo oooooooo
oooo
O HpY-ELISA 00 Hp O O oo ooo 00O oooooooo
oooo
00 DNA-FC® ooooo DNA O O o? ooo 000% gooooooo
ooo

) 0oooO0000000000000000000000000000000000000

) 0o000000000000000000000000000000000000000 MSP-ELISAOOOOOO
gooooboobooboooboobOobobooboobobobobooobooboboo

3 ELISA O 0O O enzyme-linked immunosorbent assay 0 0 O O enzyme immunoassay (EIA) 00000000000
pgoooobooooboooobboobboobobuooobboobobOoobDbooobboobbooobboooboboag
gobooboboooboobobobooboobobooo

9000000000000 000000000000000000000000000000000 (Hp)ooooo
J0000oooo0000oooo00000 HpOODODOODODOODODOD HpOOODOD
 FCOO0ODODO00000O00O00O0019980 11000000000000000000000000000000
pooooooobobobobooo

9 FCOO0D000000D0000000000000000 PCROOOOOOOOOOOO0OO0O00O0O
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040 0O0O0O0O0OO0O

O0000000000000000000Oendemicity 1000000 IFATOOO ABC-ELISACOODO
0000 rRNA OODNA 000000 RESA-PCR 0000000 endemicity 0000000 ABC-ELISA
gdoooooooobobooooooooooooooboobooboooobooooooon (Satoet
al., 1990)0

ooo0Db oboooobooobobooooboooooooooboboooooooooDbobooDooOn
cobooooooobbodoooooboOoOooOoOoobOOoO0bObOO0oOOo0bOOoO0OoDbOOoObOboOOoDn
coooooooobboooooobobooooooboOoboboOoooOboOoboboOoooOoboOoboboOooonn
cobodooooobbdoooooboooooobodoooooboo0ooooobooOoooOooonn
0000000000000 000O00000000D00OD0O0O00OD (199) 00000000000
ooooooobooobbo0ooooobo0ooooobo0ooOooobbO0OooOoooDbDoOOobDboOOoDo
coooooooobooobooooood

ooo0bO o0obooooboooooboooobooooooooobooobo0ooooOooooDboOo0oooon
000000000000 000000000000000000000000000D0O0 Hacket O
ooboooooooobboooooobobooooooboOobooboOoooOoboobboOooobOboOobboOooonn
0000000000000 0000000D0000 (Ohmae et al., 1991)0

0000 oooooooooorooooooooooooooOooooooooooOoooooon
ooooooobooobboooooobobooooooboboUooboooobboobObOoooobOooDboOoDo
coooocooooooooocooon

000 DNA, RNAOOOOOOOOOOO pCROODOOOOOOOOOOOOOODOOOOOO
0000000000 0RESAOOOOOOOODOOOOODOOOOODOOOOODOOODOOOOOO
cobooooboooboobooooooboOoooOoOooboOoboOoOoobboOobooOoOooOoOooboboOooonn
000000000000 00000000000000 infective bitesOOOODODODOOOOOO
tobooooboocooooobOoobOoboOoOoOoOoOobOOo0bOOO0OobObOObOO00OOOObOOoOOoon
oobooooobooobbooooooboboooobooobobooooOooobb0ooOooobObOOobDboOooDo
coobobooobooooboooooooOoooboOoobooOoOoooooo

43 0ODOO0OO0OO0OO0OOO0OOOOO
431 0O00O0OOOOO

0000000000000 (quartan malarial nephrosis) 00 000000000000 O0OODOOOOO
OCOPNGOOUOODOOOODOOOUOOOOOOOOOODOOO0OOOO0O0ODODOO0OOOO0OODOOOOon
000000000000 00o0000o0o00000U0o000O00000O0000DUoDooOOoOooooooOO
goooooboooooooomooObboooooooOooooooDbooooooDoobObooooon
0000000000000 C30 IgG20000000000000000OOOOOUOOOOOOO

0000000 (tropical splenomegaly syndrome) 000 000000000000 00O0OO0OOODOOO
oo bbb omoooooouoboboboobooobooond
0000000000000 0000000M 000000000 PNGOOOOODOOODODODOOOOOO
00000000o0ooo00oo00ooo0ooooooog IgMODOO0ODOODODOOOOOOOOD
0000000000000 000000000000000000000000DUOOO0OOoO0ODoOoOOO
ggooooooooooobobbbbobobbbbobbobbbbbb Do ooUoOUgo



43 0000OO0OOOOOOO

0000U00oooopoooo0o0oo0U00oooooooD PNGUOOOOODDODODOOOUOOOOooooooo
gbobooooobooboboboboooooogooo

432 0O0O0O

gogoobooobooobooobboobboobboobobooobboobboobbooboboo
00000o0ooooU0U00 EBOODOOOU0OODOOO0OOODOOOO0OODOOOOUOODOOOOOODOO
O0o0o0oooOoPNGUUUOODOODO0DO0DO0O0O0O0O0ODOOOOOODODODODODODODODUOODOODOD EBODODODOO
gooobogooooobooboobooboooboboobooboobobobobooboobobobooobo
00000 EBOOOOOOOOOOO0OOOOOOOUOODOOOUODOOOOOODOOODOOODOOOOD
0000000000000 D0WhittleODOOD (1984) 000000000000 0OOO0OOOOOOO
0000 TOO (T8+)00DU00OLOODOODOD TODO (T4H)0D0OOD0ODDOO TOOODOOODODDOOOOOO
EBOOOOOOOOO BOODOOOOOOODOOOD IgGOOOOO00000000O0OO0O0OOOOOOGOO

0000000 (o'nyong-nyong) 00000000000 (Masaka) 00D 195900000000000
gobooboboobobooboobooobooooboboboobbooboboobobboobbo
0000000 An. gambiae O An. funestus 000 0000000000000 0O00OO0OOOOOOOO
gobooobooboooboboobboooboboobboobboobbooobobooobboobboon
gobooboobooobooooo

HIVOOOOOOO AIDSOO0O0OO0OO0OO0 TOOO BOOOODOOOOODOOOOOOOOOoOoOOOOO
gooooooboooooboobbooobboobboobbooLobooobboobboobboOoO
000000000000 TOOoOoOoooooooooooooooooomoooog HIivoooooo
goboooboobooooboboobbooobooobboobbooobooobbooobboobboon
00000000005 0000000

433 00O

gboobooboooooobobobobooooooobobobooooooboooooooboOoDOoDn
Mooboooooboboooooooooooooodg

oooo EOoOoOOOOODOOOOOOOOOOOOOOOCOOOCCOOOCOOOOOOOOOOOOOO
ooooooooooobooooooooooo

434 0O00O0OO0OO

0000000 (Allison, 1954; Livingstone, 1958)0 G6PD 00000 0O00DO0ODOOOOOOODOO
oooooobooooooobooooooboooooobobooooooDbbOOoooOooDbboOoooooD
cobooooboobooOoobOoobooOoOoOoOboOobOOo0OobOOoOobOOoO0OobOOoOobOOoOoOobOboOobOOoOooon
oooooobooooooboooboooobobooooooboboooooobbOoobooOoooDbDbOOobooOoOooD
0000000000000 0000000000 (Nagel, 1990)0G6PDO0ODO0OO0OOOOOOOOODO
O0000ooO0o0oooo0ooo GePDOOOOOOOOODOOOOOODOOOODOOOODODOOODOODOO
coboodoobboobooooboobbooobooobobodoooboooooooboooboo0ooobooOooooon
0000000000000 00000000OUODOUOUDODOUOooDOOO (Yuthavong et al., 1990)
ooooooboboooooobooooooooooooooboooooobobooooOooDbboOoooooD
00000000000 (Ruwende et al., 1995) 000 00000000000000O0O0OO0OOOODOODO
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040 0O0O0O0O0OO0O

00000000000000000000000000000000000000

000000000000000000000000000000000000000000000000
000000000000000000000000000000000000000000000000O0
000000000000000000000000000000000000000000000 (Duffy)
0000000000000000000Fy(a+b+)0Fy(at+b-)0Fy(a-b+)0Fy(a-b-)0000000000
00000000000000000 Fy(a-b-)O0ODOOOOOOO0O0O0OO0OO0OO0OOODOOO0O0OOOOOOO
0000000000000000000000000000000000000000000000000
0000000000000000000000000000000000000000000000000
0000000000000000000000000000 (Gerbich) DDODODOOOOOOOOOOOO
00000000000000000000000000

44 OU0O0OO0O0OOOOOOOO
441 0O0O0OO

O000o0o0o0o0oooO00ooO000oOOO00oOO0o0ODOO0DODODOO0OD GePDOOOOD
coboooobooboooobooobooobOoooooooboooooooooooooooboooooon
cobooooboobooooboooboooooboboOooOoooobooooooooboboOoooOoooboboOooOooOooon
oooooobooooooobooooooobooooooboooo0oobboobooooDbboobDboOooD
cobooooboboobooooboOoboOoOoOobOOoOobOOoOoOobOOoOobOOoO0OobOboOobOOoOoOobOboObOOoOoon
oobooooboooooobobooboooobooobooooboOooo0ooDbboOobooooboboOoooOooD
coboooobobocoboooobooboooOoOoOoOooOooOoboOoooOo0obOboOobOo0OobOboOobOOoOooon
coboooobooboooooboooboooobooboobooobooooOoooboboOoboooobboOobooOooon
O000000D00000O00 Anopheles labranchiae 000 0000000000000 00OO0OOOOO
coboooobocooooobooooOooooboboOoOooOooobOoOoOooOooOobOboOobOOooOobOboOobooOoOooon
0000000000000 (Brown, 1986)0

gboobOobooboooooooooboobooobobOoOobOoOobOOobOO0obOObOObOObOObOOobDODODn
cooooobooboobobooboooboooooboobobobOobDOobDOoDbDOOooDoOoobOoObOOobOoDOD
0000000DoOooooo (Wood, 1979) 0000000000000 OOOOUOOUDOOOODOODOOO
coboooobobocooooobooooooooboocooooooboooooOoooboOooooooboboOoobooOoon
(Inhorn and Brown, 1990)0 0000000000000000OO0OOODO0OOOODOOOODOOOOOOO
0000000000 (MacCormack, 1984) 0 0000000000000 O0O0OOOOOODOOOOODO
00000000000 D000o0DO (Nakazawa, 1998)0

442 0000

oooo00O0000000000000000 GePDOOOOOOOOOODOOODOOODOOODODOD
00000 GPDOOODODODDOOODDOO (Katz, 1987) 00000000000 DOO0O0OOOOODO
000000 (1990)0000000oooooo

goobooboobooboobooboobboobboobobooboobDbobboboboobOoo
0000000 GePDOUOUODOOUOODODOOOOODOOOOOOODOOOOOOOOOOOOO
gobooobobooobooobboobbooobooobbooobooobboobboon



44 0000O0O0O0OOOOO

33

0000000000000 000000000000000000000000000000000
0000000000000000000000000000000000000000000000
0000000000000000000000000000000000000000000000
00000000000 G6PDOOOOOOOOOOOONO0OOOONOO0ONO0O00O0O000OOG6PD
0000XO0O0O0OO00OO000000000GPDOOOOOD XO0000000000000000
0000000000000 000000000000000000000000000000000
0000000000000000000000000000000000000000000000
00000000000000000000000000000000000000000(@
G6PDOOOO0O00O0O0O0OO0OODO0OOOOOOOOOOONOOOONOODONONOOONONOOOONODOOn
00000000000000 GPDOOOOOO0O0O0OOO000O0O000000000000000
0000000000000 000000000000000000000000000000000
00000000000000000G6PDO000O0OOOOOOONO00000O00000O000
000000000000 0000000000000000000000000000000000
G6PD 0000000000000 O0000O0OOOOOOOONO0O0ONO0ONOOOOOOOO0O000000
0000000000000000000000000000000000 (Golenser et al., 1983) O
0000000000000000 GPDOOOOOOOOOO0OOO0O0O0OO0000O000000O
000000000000000000 GPDOOOOOOOOO00O00O0O00000O000000O
00000000000000000000000000000000000000 20000000
0000000000000000000000000000000000000000000000
0000000000000000000000000000000000000000000000
000000000000000000000000000000 G6PDOOOOOOOOOO0OO
00000000000000000 G6PDOOOOOOOO0O0OOONO0O0O0O0O0000O000000O
0000000000000000000000000000000000000000000000
0000000000000000000000000000000000000000000000
000000000000000000000000000MO0000000000000000
0000000000

00000000 (Manihot esculenta) 00 00000000000000000000000000
0000000000000000000000000000000000000000000000
0000000000000000000000000000000000000 (HCN)OOoOOO
0000000000000 000000000000000000000000000000000
0000000000 HCNOOOOOOOOOOOOOOOOOOOO0OHCNOOOOOOOOOO
0000000000000000000000000000000000000000000000
0000000000000000000000000000000000000000000000
0000 (cassareep) 10 00000000000000000000D00000O0O000000O0O
0000000000000 100g0000NaCNODODODOO000 235mg000000000000
0000000000000000HCNOOOOOOOOO0O0O0O00000000000000000
000000000000000HSOOODO0O00O0O000000000000000000000
0000000000000000000000000000000000000000000000
000000000000000000000010-35 mg/kg body weight/day 000000000
0000000000000000000000000000000000000000000000
00000000000000010-12kg000000000 100g00000000000000
0000000000000000000000000000000000000000000000
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040 0O0O0O0O0OO0O

ooooooooooobooooooooooooooooooooDbboOooood
0000000000 o0000o0ooU0oo0oOoo GePDOOODOOOOUOOOOOODOOOO
O0o0o0o0O0O0O0000000000000000O0O0O0O0 GePDOOOOOOOOOOOOOOO
cobooooooobobodobooooboOooboooUoboO0booboOooOOoObOboO0boOOoOobOboOooon
0000000000000 000000000000000D0 GePDOOODODOOOOOOOOO
0000000000000 000D0oO000O000LOO000O0O00DODO0O0DDoO0O0n GePDO
coboooooooobobooooooobooOoooOoobOOoOobOOoOoOobOboO0bOOoOoOoDbObOObOboOoOoon
0000000000000 0000000000000 GPDOODOOOOODODOOOOOOOO
oooood

ggbooboooboobooobooobboobboobobooobboobboobboobboooboo
0000000000000 000 GePDOOODODODODODODODOODOOODOOODOOOOOOOOOOOO
goooooboooooboobooobbooobooobboobbooobbooobbobObboobLboOoO
00000O00oOoooooooooO (Durham, 1991)0

45 00000000

ooo00000000o0o0o HIVOOOOOOooooooooooooooooooooooooooo
0000000000000 00000000DO00000DDO000DOO0O0O0DOOOODOO T(TC)
0000000000000 000000000000 (Butcher, 1992)0000000000000000
goooooooooooo 2000000000000 0000O0O0O0O0O0OO

boooooboooodooobooodoboooooboooboooooooboooooooooooboooan
O00oooooo0o0oooo0o0oooooo0 MECODOOO IODODOOOO IOOOO0OOOO0OOOOOO
0000000000000 00000000D000000000 T(TH)ODODOD0OODOOOODOOOOO0OO
000000000 THOOOOBOOOOUOODOODOOUDOODOODOOOTCOODUOUOODOODOO (NK)
00000000000000000000000(K)ODODODO0DO00O0DO0O0D000D0oo0O0ooooooooo
00000000 THOOOOOOOOODOOOOOOOOO0oooOoooooo0oooooooooooooooo
oooooooooooooooooooooooooooooOoooooooooOooooooooogT
000 BOOOODOODOOODODOOOODO T(TS)DO00DO0OOODOODOOOOOD

0000000000000 0DO00O000D000000000D000O0ODOD0OLOOOD (TNF) DO
ooooooboooboooobooobbooobobooooooboboOoooooDbboOobOoOoooDbDboOobooboOooD
O0000 TNFOOOOOODOOOOOOOO0O0O0O0 TNFOOOOOOODOOOOODOoOooooooo
goooooTHOODODOOOOOOOOOOOOOOOOODOOOODOOOOOOOOO0O

gobodoooooboboooooooboooobooooooobobodobooooobooooooooOoooooon
0000000000000 000000000000000000000000000 updateOOOOO
0000000000000 00O00000000O0...8th November 1998 O [1J

46 O00O0OO0O0OOOODODOOOOO

46.1 OO0 (China, Asia)

gobooooooboooooobobooooooboobboooooobbOooOoooDboOoooOoOoOoD
coboooobocoboooobooOoboOoOoOobOOoOobOOO0ObOOoOobOOO0OobObOOobOOoOoOobOboOobOboOoDn



46 0000O0OOOODOOOO

goboooboobooboobooboooobooboboobooboobobDboobDbobbobobo

4.6.2 Madang (Papua New Guinea, Oceania) O O

0000000000000 D0D0O000000000O (Papua New Guinea Institute of Medical
Research) 0000000000000 D0O0ODOO0DOODOODOOODOOOOOODODOOODOODOOOO
0000000000D0000D0000000 (Oppenheimer et al., 1984,1986) 000000000000
0000000000000 DO0000D0000D00D (Heywood et al.,, 1989) 00000000 ODO
0000000000000 0O0O00000DODO0O0O00OO0DDl00000DD0O0O0O04-17% 0000
0000 (Moiret al,, 1989) 00 D0O0DO010km 00000000000 DOODOOOOODO FC27-SO0ODO
ELISAODOODOO0O0O0000DOO0O0O00O0000O0000O0000000000O00000O000O000O0
00000000000 D00 (Forsyth et al., 1989) 000000

4.6.3 Senegal River 0 O (Senegal, Africa)

Parent 0 (1987) U 0 00 O O Boke Diarobe 0 Aere Lao 00 0000000000000 DOOOOOOO
0000 2kmO0000 10kmO0000000000O0000O0O00O0O0O0O0O0OOOOOOOOOO0COOO
gboooooobooboboboboooooogon

4.6.4 Antananarivo (Madagascar, Africa) 000000000

0000000 An. funestus 0000000000000 00000000000000000000
0ofdodooboooooboooboooooooooooooon (Leperetal.,198871990;F0ntenilleet
al., 1990)0]

4.6.5 Gambia River 0 O (Gambia, Africa)

O0000Greenwood D0 0000000000000 0O0O0O0O0O0OOOOOOOODOODOOOOODODO
oboboboboboboboobooboobooobobobooboobobOobobOoDOoDODoDOoboOobooOoon
googo

466 0O00D0OO0OO0OOO (Papua New Guinea, Oceania)

0000000000000 0000000000000000000O0o0o0O0O 4,000km2000000
obooobooooooobobobo 2000000000000 0DDO0ODbO0OD 200000000000
000000000000000000 (Ohtsuka, 1983; Ohtsuka and Suzuki [Eds.], 1990) 0000000
gooboooboooobobooobobooobbooobbooobboobbooobbooobboobbOoon
gboboboboboobgooboobooobooboooobooboobobOobOobobOobOoDOobDOobOObOOon
gobooobboooboboobbooobboobboobboooboooboboobboobboon
gooooooboooooobobboooooobbobbooooob bbbt o o
gboboboboboobooooooooboboobobobooboobobobobOobDOobDoooboOooooon
gooooobooooooboooboboobboobbooobooobboobboobbooLDboOoO
gbobooooooobooobooobo

000000000000 FAO/WHOOOODOUOOUOOODOODODOODOODODODOOODOoODOoooooooo
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040 0O0O0O0O0OO0O

1kgOD 0900 1.3g000000O0O0DODOO0DOO0O0OOO0ODOO0ODOOODOOO0ODOOOOOOO0D
gbooboooooboobobobobooooooboobooboooooobOobobobobbobobobDooon
000000000000 0DO00o00d0o0o0oo0oO00ooD0ooO0DoDo0ooO0ooOOoOooOoOooBMIO
gboboboboboobogooooooobbooboboobobobobobobDOoDobOOobOobOOoboon
O0000C0000000000 100 mgh 000000000000 0mgOOO0ODOOOOODO 30mgOO
ooooooobo 3000 ooooooobooooooog
oboobooooboooooooooooboobobobobobooDooooobooooboooboboD
goooooboooooobooobobooobboobboobbooobooobboobboobDboOoO
obobobobobobooooooooboooooboooobob0oboboDbDOobDOoDOobOOoboOoboOon
goboobooobooboooboobooboboobboobooboboooboo
goooobooboobobuooboooooboobobboboobobobobboboobobooon
gobooobobooobboobboobobooobboobbooobooobboobboobboon
goooooobooboooboobbuooobboobboobboobboobDbbobobboobboOoO
oboboboboboboboboooooooobobooboobobobobOobDOobDOobDOoboDOoboOoOoon
obooooooi1oooobobobooooobooooboboboobooooboog
gobobooooobobooooooboboooboooooboboooobobobboooboboboooooD
gobooobobooobobooobbooobooobboobbooobooobboobboobboon
0020000000000000000000000000O00OOUDOOOOODODOWHODOOODOOOO
000oo000oooooooooooooO000UU0U0DUDoDoooDoDoODoOOoOoOOoDOoWHOOODOO
gooooooboobooooobooobooobboobboobobooobboobboobboobDboOoO
000000000D000D000000 (Necator americanus) 000000000 (0D0,1991) 0000
goboooobooooobooobbooobboobboobbooobbooobboobboobbUoon
00000000 (Anchirostoma duodenale) 00 000000000000 00000OOO0OODOOOOO
gobooboobobooboo
0000000000000 0O00O0D (LDH)OOD0ODO0OD0ODO0DOD0ODO0O0ODO0D0OODOD0ODODO0OODOO
Og0O0C0OC LbHOOOOOOOUOOUOUOOUOUO LbHOOOOOOOOLDHOODDOODOODOODOO
gobooboogoo
gooooooooboobobooboobobooboobooboboboboobUoobobbooo
gobooobooboooboboobbooobboobbooobooobooobboobboobbOoon
gboboboboboogoooooobooboooboboooobobobobOobDOoDOobDOobLOobObOon
gboboboboboobogooooooobooobooboobobobobobobDOobDobDobooboOooon
gooooobooooboboobbuooobooobboobbooLobooobboobboobLboOoO
oboboboboboooboooooooobobooboboobobobobDOobDOobDOoDLDOoDLDOobOOoboOo0oon
000o0000o00oO00oDo0oU0oDo0oDo0DOoO00OoO00oOO00oO0 LbHOOOODOODODOoOooDoOoOo
bobobobobobgoooooooboooboooooobobobobOoDobDobOOoboOoboOoboOn
gobooboobboobooboobobooboo
gogboobooobooobooobboobboobobooobboobboobboobbooboboo
oboboboboboboboobooobooooooboobooobobobobOobDOoDOobDOoboOoboooon
goooooobooooooboobbuooobobooobboobboobbooobbobobboobb oo
gbobobobobobobobooboooooobooboboobobobobOobDOoDOoDOobDOoboOoboOon
0000000000 (Nakazawa et al., 1994, 1996; O O, 1993, 1994)0
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000000000000 00 “Malaria as Anthropo-Ecosystem” 0000000000000 O0O0O0O0O
0000000000000 00000000000000000 (Kondrashin and Kalra, 1987-1989) O O
gbooooooboobooboooobooboob oo bobOobobDOo-boDODOO
goo-oboboobooboooboobooddbooobooboobboobooboboobbLOon
00000000000 0OU0O0O0D (MAES)DODOODOODODOOODOUODOOODODOOODODODOUOODOD
MISS)DOODOODO0ODOO (ESS) D0000O0DOoO(DSS)D00D00D0O0DO (SAeSS)Doooon
00000000 (SAgSS) 0000000000000 000D0O00O0U0O0UD0OOMAESOODODOOOODO
goboooboooobooboboooboboooboboobboobbooobboobobboobboon
000000000 O0O0OMAESOOOOOOOOODOODOOOOOOOOODO0O0OOOOODOO0ODOOOO
00o000o0oU0o0ooU0oOoU0o0oUo0UoO0ULOU0OoO0Oo0UOo0OUO0OUDOODOUOOOoUoo
gooooooboooooobooobuooobooobboobbooobooobbobobboobboOon
00o0o0o0oU0o00oo0oo0o0o0o0oUo0oo0oo0ooUo0oUoO0OooOOoDOoUooUoo
gooboooobooooobobooobobooobobooobbooobbooobbooobboobobboobboon
ooo
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oot

51 ODO00OO0O0OO0O0O0ODOODODOOO0OO0OOOO

0000000000000000 ‘endemic’ 00 0000000000000 O0OOOOOOOOODOOO
Joooooooooobbobobboobboddddooooooobo bbb oooooo
0000000000000 000000000WHOOOOOO 2900000000000000000
10% 000 hypoendemic(=epidemic)0 11-50% O mesoendemic 51-75% 00000 25% 0000000
hyperendemicO 75% 00 0000000000000 holoendemic0 000000000000 OODOOO
0000000000000000000000000000000000000000O000o0oooOOon
oo ooooobobobobobbobbboobooo0oooogooooao

2 OOO0OOOOOOO

gooooooobooooooooooboboOooooOoOoooOobOobOboOooboOob0oOoOoOOoOooboOooboOoooaon
oobooooooobooboooooboobooooooooooboooooooobooOooooboobooooboobooooon
cobooooboooboooobooobooooobobooboodoooboooo0oooooo0ooooOobooOoon
000000000000 0000000000000O000000000000000000OOd Anderson
and May (1992; pp.377-392) 00 000000000000 DOOOOOOOOODOOOO

() 0000000000 0ODO0C0ODO0ODOOOO0ODOODOOO

1. 0000 (latent period) 000000 OO (infectious period): 00000000000 DOMMO
ooooooboboobobooobbooboboobobooobboobbooboboooboo
gooooooooobobbbbobbobbbboooddddddogoooooooo
0000000000000 0DO00O0000oOooooooO (P. falciparum) 0 9010000
0000O0Ooo0d (P. malariee) 0 15016 0000000000 (P. ovale) 0 100140000
(Molineaux and Gramiccia, 1980) 0000 0000000000000 0O0OOOOOOOOO
oobooooboooboo
Joodooobbodooooooobbobbodooodpbbbbooooooobboooo
0000000000000 0000000o000dP. falciparum O 9500000 P. malariae
0400000P. ovaled 2000000000000 (Molineaux and Gramiccia, 1980)0 O
goooooboboobobooobboobboobbuooobboobboobboobobOoo
goooooboboobobooobboobobooobooobooobOboooboooooom
000000000000 oooooooooooooooooooagP. ovale, P. malariae, P.

39
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050 0000000

faleiparum OO0 0000000 (recovery) 0000000000 0D0ODOOOOOODOODODOODO
0000000000000 DO00D0DOD (parasite) D0D00D0ODOODODOOOOODO
00000000 000O00DOoU0DoO0U0oO0o0ooO00ooDo0ooD00oooUooDOooooo
ooooooboOooo0oOoDoOobOOO0OoOOoOobDOO0OOOoOOobOO0OooOOoobODbDOoOooOoo
00000000000 (parasite) 1000000000000 ODODOOODOOOOOOOOODO
oobooO0o0o0obo0oboooobDOoooOoobooobogoboe0oCODOOOODOOODOOOODDOO
00000000000 EarleO (1939)000000000000O00O0DO0OOOOOODOODO
0020000 30000000000 Molineaux 0 Gramiccia 000000000000 O00O0O0O
ooooooOoboOoOoOooooOoOoooOoOobDboOoobooooooog

.pboooobbooobboboooobobo: bbb boooobbooobLbooon

0000000000000000000 (parasite density) 000 00000000000000
0000000000000O00D 2400000000 100%00000000O00O0O0O0OODO
0000000000000 00000000006-1100000 (Davidson and Draper, 1953)0
0000000000000 0002|D000000EB|OD0D0O00D000D0O0D0O0ODO
000000000000 (intensity of transmission) 0000000000000 O0O [3]00
0000000000000 0000000000D00D000DOO (areas of high transmission)
gbobdboboboobooboooobobooboboboboobooooboboooobooboobonn
O00o0oO0o0oO0oOo0ooOoooooo
O00o0o0o0o0o00oo0ooO0oO0o0oO0o0o0o0o0ooo0oooOo0oooO0o0oo0oooo0oo
gbobobobobobooooooboobobobobobOobOoboooobooobooboD
0000000000000 0000000000000D0000040% 00000000000
gooo

0000000000000 0o00o0O0o0bO00b000000o0o0ooO0o00o000o0o00o0a
bdbdobobobooboooouobboboboobooboboboooboooobooboooboooban
ooboooooooooOoobooooos60oooboboobOoooobobooooDboODono
o00oO0oOo0oO0obO0o0o0ooooo0o0ooo0o0ooOoooOo0ooOo0ooooooooo
OO0 community 00 0000000000000 00ODOOOOO0O0O00OOOOOOO00O0OOO
o0ooboo0oo0o0o0ooO0ooO0oOoO0oOO0O0oOO0o0O0o0OO0oOO0ODOOO0ObOOO0bO0o0O
boboboboboobooboooobobooboboboboboobooobooboobooobobann
O00o0o0o0o0o0o0o00o0ooO0oO0o0boO0o0o0o0o0o0o0oo0oo00o0o0o0o0o00o0a
O00o00o0o0o0o0ooO0ooOooOo0oOo0o0o0oooo0oooOo0oooOoOooo0oooooo
gboboboboboobooooooobooboboboboboooobooboobooobooobob
odooo0oo0oO0ooO0oOoOooOo0oO0o0oOo0oOo0oOOoooOOoOOoOLOOoO0boOo0oOo
ooobooooooobooooooooooobO sboOoboOo0ooboOooobboOoobooOoooOon
o0oo0ooO0o0ooOoboOoooOoooooo

. 0000 (rates of infection) 0 00 00O (rates of reinfection): 00 000000000000

goobooobogoooboooobobuoooboboobobooobboobobbooobbooooDb
00000000000000000000000000000000000000000000
0000000000000 00000000mMO0O000O00O0O (‘pristine’ force of infection)
0000000000000 000000000000 000000000000OADODOO
gbobdboboboobooboooobooboboboboboobobooboobooboboann
00000000000 0000000000 (basic reproductive rate) 00000000000



5.2 000000000

0000000000000 0o0oo0o000000ooO0O000000Db0O0O0O00000 ROO
oo0o00obooO0oO0oO0o0oooOoO0oO0oO0o0ooOoO0oO000O0oO0O000bO0COO0O0O0O0OO0O00
O000oO0o0O00bO000bOO0000O0oOO000bOoOO000b0O000
O0o000o0o0o0o0000o0o0o00000000000000000000O000O0O000O0O00
00000000000 (conversion rate) 0 0000000000 DO0O0ODOOOO0DOOOOO
O (Bekessy et al., 1976) 000 0000000000000000000000D0D0O0O0O0O0OO
oo0oooOo0ooooOoOo0oooOo0oOooobooOoOoOooOoOoO0boOoObOOObOO0bOoOOOOboO0O0O
0000oo0o000oo0O000o0o0s5100000000000000000000000BO0OO
O0000b00O0000000000000000000C0O000O000CO00O0O0000O00
oooO0oooboooOoOoO0oooooO0o0oO0oooOoO0O00OoboOoO0O0OO0O0bOoOOOO0OboOoOO0
000000000000000000000000000000000000000000 (the
Garki project) 0000000000000 DOOO0ODOOOOOODOOODOOODOOOODOO
00o000ooooo0o0o0oooo000ooooOo000oooOo0O000oooooooooooo
o0o000boooO0o0o0oooO0oO000O0oOoO0O000O00O00000O0C0O000O0B000O00
oo0o0o0ooboooO0oO0o0oooooO0o0oO0ooooOoO000o0oOo0O000bOoOO0O0OO0O0boOoOO00
O0o000boo0O0000o0ob0000000000000000000000000O000000
oo0o0ooobooOoOoOoooooOoOoO0oooOoO0OO0O0O0OOOO0OO00OCOOO0OOO0OCOOOOO0
O0000o0000000000000000000000000000000000O00O000
0000000000000 D00O0000000000000D000 (immunocompetence)
O00ooo0o0ooo0o0o0ooo0o0oon
4. 00000:000000000C0CO000000O0OCCOOOOOOO0OCOCOOO0OO0O0O00O0
oo0oooOo0o0ooO0ooo0o0ooOo0ooO0bOoOO0O0O0b0O00bO0O04-500000000
0000000000000000000000000000000000 Anderson May OO
00000000000 192400 1926000000000000 WHOODOOOO endemicity
00000 spleenrate 000 0000000000000 O00000O0O0OO0OOOOOOOO
0000000000 40000000000000000000000 endemicity 00000
0000000000000 00D00D0OD0O0D (Nakazawa et al., 1994) (000000000
O0o000boO0O00000o0O00000000000000000000C0O000O0O00O0O0O00
oo0oO0ooboooOoOoO0ooooOoO0oO0oooOoOoO0OO0O0oOOoOO0O0OO00bOOOOOOObOOOOO0
00000000 (case complication rate) 0 0000000000000 0O0OO0OODOOOODO
(hyDOoooooOoooDoOoo
oos000000000000000000000O0O0O000C0O0O00OOOO0O0DODOO0O0BODO0O0O
oo0o0o0o0ooO0oO0o0o0ooO0000O0oOO000000O00000O0CO000O0CB000000
oo0oO0o0oooO0ooO0ooooO00o0o0ooOo0O00O0bOOoO000OOO0O000bOO0O0000
O0o000000000000000000000000000000000O0000000000O00O0
oco0oO0oooooOoOoOooooOoOoOoO0ooOoO0oO0OO0O0OCOOO0OO0O00OCOOOOO0ObOOOOOO0O
o00o0o0ooo0o0o00oooo000ooooOo0O00ooooO000oooO0oo0ooooO0o0O0n
oo0o0oooOoO0o0oo0ooOoO0oO0oboOoOoO0boO0oO0O0O0OoO00OO00O0oOO0OO0OOO000bOO000n
O0o00booo0o000o0oo0O00o0oo000ooo000o
1. 0000000000 (latent period) 0000000 latent period 0000000 DO0DO0ODOO
ocooooooo0o@moOo0oooOoOo0oooOoOooooOoOoooOoOoO0booOoO0OO0oOoboOOoObOoOOon
O000000000: 000000000000000000000000000000O000



050 0000000

goboooobooobobooobuooobbooobboobbooobboobboobboo
gboboboboboobogoooooobooboboboboboooboobooobooboobooD
gooooobooooobobooobboobboobobooobboobboobbooboDbOoo
ooooooooboooo 300040000 18000 200000000 0000000000
Ooooo0o00ooooooooooOoOoCooooOo0oooooooooooon 25-27v00
Oo0ooOoOooooooooOooo0oO0on0 120000000000D0000Y90O0O0O0ODOO

2. 0000:.000000D0C00O0O0O0DOCO0O0ODOODOOO0ODOO0ODODOOUOODDOOODDOO
ooboooo203000 20300000000000O00DO0O000O0O0DOOODOODOO
gboboboboboobooooooooobooboobobobooboooobooooobobooD
gobooobooobobooobooobobooobbooobboobboobboooboo
gbobobobooboobgooooooooboboboboboobooobooooboobooboooD
gobooobooboobboooboboobboobboobboooboboobboobboo
goboooobooobobooobuooobooobboobboobobboobboooboo
oooooood

3.000000000000D (p)UUODC00OO0OD: DO0ODODODDODODODODDODDOOOO
Osporozoite ratel I 0000000000 DODOOO0O0OOODOOOOCOOODOOODOOOODOOOD
goboooboooboboobboooboboobboobbooobboobboobDboo
gooboooboboooobooooboooboboobbooobobooobboobobboooDb
0000000000 o0w% 00000 @mUo00000O0DO0D0O0O0DO0OOD0oO0ooOooDoOD
000000000 2%000000000000000000000000000000000
gbobobobooboooooooooboobobobobooDooobooobooooboobooD
0000000000000000000000O0000 1/p0000000000000000
o000 pyO0O0OO00000O0OD0OO0000DOODOO000ODOOO00O0ODOCOO0O0 ADODDOOOODO
oo -r0oboboobobodbooooboboooobooboooooob poboogn

p= /(A +p)) exp(—pr)
0000000000000000000 A>>p000000000000000
p = exp(—pu7)
00000000000 1000000000000 ¢00000
p=gqr

0000000O000O000bL0O0D 1/p000O0O0D 700000 DOOOOODOOOODOODO
O0pO000000D00O0OO0O0O0OOODOOOOOOODOOOOOOOLl/pD 000000000
gbooooooobooboboboboooooooogon

goboooboboobbooobooobooobbooobooobboobboobboo
gbooooobobobooooomooooboobobobooooooboobobobooobobob
goboooooooobooboobooboboboooboobooboboboobDoobDoboDbDOon
goooooboooobobooobuooobooobboobbooobboobboooboo
gbobobobobooobogooooooobobooboboboboooboDobooboobooboooD
goobobbboooooobbbbboooooobbboooooobbbbboooooobobD
OoO00 150000000000 00DOO00DOO00O00DOOO0OO0O0DDOODObObOOODOOO



5.3 0O0O0OOOOODOOOO
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gobooboobobooboobooboobobobobboobbobobomobobboob
goboboboboboobooooooobooboboobobobobDooDoooboooboobooD
0000000000000 0000000ODOODOO0OO0O0O0O0O0O0O0O0 P. gallinaceum O
gboboboboobooobogoooooooobobooboboboooooboooooboboD
00000000000000000000000DO00O00DO00OO0 (Ward, 1963)0

4. 00000 (human-bitingrate): 0000000000000 000O0O0OOOOOODOOOOO
gboboboboobooooooooobobobobobobDoooooboobooobooboo
gobooooboooobobooobboobboobbooobbooobboobboooboo
obobobobooooooooobooboobobobobobDoooooboooboobooboooD
gboooboomooobooboboobooboooobobboooooDoboboboooboDoobooo
goboboboboobooobogooooobobobobobobobooboobooboboobobob
gobooobbooobobooobooobboobbooobbobobboobbooboboo
goboooobobooobooobuooobbooobboobboobbboobboooboo
oood

5. 000000:0D00000o00oobo0obobooobooooooboobboooboooDbobooobDbODo
gboboboboooooooooobooboboboboboboobooboobobooboboD
gobooobobooobboooboboobboobbooobbooobboobbooobDboo
gboboboboobooooooooobooboboboboboooobooboooooboobob
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V' = [(Ro = 1)/ Rol[(ac/p)/ (1 + ac/p)] (5.5)
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Appendix A. Behavioral Protection Model

Background

Since the Ross-Macdonald model, enormous improvements have been added to the mathematical models
on malaria transmission dynamics. However, as Sattenspiel (1990) pointed out, human behavioral factors

are essential for malaria transmission but have rarely been involved in these mathematical models.

The Model and Simulation Design

The present study aimed to combine stochastic fluctuation with the Susceptible-Exposed-Infective-
Recovered (SEIR) model because human behavior has a nature of random fluctuation. Therefore expected
numbers of those who do protective behavior and who do not in ‘Susceptible’ and ‘Infective’ population
were calculated by random function with binomial distribution. The other major assumptions were, 1)
total numbers of humans and mosquitoes were fixed, 2) mosquitoes can never recover if infected by para-
sites, 3) every bites to ‘Susceptible’ humans by ‘Infected’ mosquitoes lead to transition of those humans to
‘Exposed’ status. Examined conditions were expected proportion of protection (12% as baseline, and 70%
to 95% according to the extent of compliance) and the efficiency of protective methods (highly effective
and uneffective). These mechanisms were implemented as the computer program written in C language
and the 2 years transmissions were run 50 times for each condition in the simulation experiment of which
results are shown below.

SEIR model has been developed as a deterministic model, but it is possible to expand to incorporate
stochastic nature of human behavior*!. The expected number of people who took precautions on any one
day was calculated by a random function with binomial distribution. We assumed a fixed population size,
because the duration of simulation was short enough to allow us to ignore population growth. However,
birth was so important as a supply of nonimmune individuals that the model actually assumed a steady
population. In other words, the birth rate was set to equal the death rate. Let N = Ny + N, + N; + N,
for the human population and M = M, + M, + M, for the mosquito population, where each subscript
indicates the corresponding compartment. Mosquitoes were assumed not to recover once infected by
the malaria parasite. Every bite by an infected mosquito was assumed to lead to transmission. This
assumption was necessary to avoid over complexity of the model, although this might have caused an

overestimation of transmission. Sets of differential equations were formulated as follows.

*1 First, the human population was divided into two subgroups. One employed protective behavior against malaria,
the other did not. However, these groups were not permanently fixed. If a person showed protective behavior on a
Monday, that person might not do so on the Tuesday.
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dgs = 7%0430\73, 1—pB) +w(N — N,) + %Nr (8.1)
djl\;‘f = %OAB(NS, 1—pB) — %Ne —wN, (82)

dgi = % e — %Ni —wiV; (8-3)

B = INi— LN, — N, (8.4)

dgfs = —%B(Ni, 1 — pB)M; + pu(M — M) (85)

dﬁfe = %B(Ni, 1—pB)M, — %Me — pM. (8.6)

O = M. — M, (8.7)

where a denotes the human biting index (the rate per mosquito at which humans are bitten per night),
B(N, p) is a random function with binomial distribution (the expected number of individuals experiencing
an event when that event occurs independently with probability p for N individuals), p the probability that
people adopt protective behavior, 3 the efficiency of the protective measure, w the human daily mortality,
v the mean duration of immunity, A the mean duration of the latent period, § the mean duration of being
infectious, which overlaps the period with symptoms, p the daily mortality of mosquitoes, and 7 is the
mean duration of the incubation period, which is the time for the parasites to grow up from gametes in
the gut to sporozoites in the salivary glands.

The model was implemented as a program written in C language and run on the IBM-
PC compatible computer (however, now it is rewritten as an R program and available from

http://phi.med.gunma-u.ac. jp/swtips/Rsim/malariasim.R).

Results and Discussion

Major results were, 1) uneffective protection even of 95% compliance only achieved about 4% reduction
of mean parasite rate, 2) highly effective protection of 70% compliance achieved about 13% reduction
of mean parasite rate, and 3) highly effective protection of 95% compliance achieved eradication in all
simulation runs. The necessity of more than 90% compliance to eradicate malaria showed good agreement
with the recent models (Saul, 1993; Gupta and Snow, 1996). The results strongly suggested the necessity

of not only alternative protection to bed net distribution but also of health education.
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