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We then examined the expression patterns of mRINAs for these
molecules by real-time quantitative reverse transcription-
polymerase chain reaction (RT-PCR).

2. Materials and methods
2.1. Co-culture of HUVECs with PRBCs

HUVECs were isolated and cultured with a modified
method described by Jaffe et al. [12]. Isolation of HUVECs
were conducted as follows [13]: the HUVECs were identified
by their typical cobblestone monolayer morphology and were
confirmed to constitutively express CD31 and von Willebrand
factor by means of immunocytochemistry and flow cytometry
{data not shown). For all experiments, the cell cultures
passaged two to six times were used.

Six isolates of P, falciparum were cxamined in the present
study: two isolates (MP 058 and AA 863) were from patients
with uncomplicated malaria, two isolates (NAC 42 and NAC

44) were from patients with severe malaria, and two isolates
(AQ 1133 and AQ 1142) were from patients with CM (Table
1). Our classification of uncomplicated malaria, severe malaria,
and CM was based on World Health Organization (WHO)
criteria [14]. In brief, uncomplicated malaria patients had
normal red blood cell (RBC) counts, Hb levels (g/dl), and
hematocrit (%), and severe malaria patients had at least one
complication of WHO’s criteria, such as low RBC counts, Hb
levels (g/dl), or hematocrit (%), prostration, jaundice, or renal
impairment. CM patients were presenting Glasgow coina score
of 9 or less. Collection of patient specimens was approved by
the Fthics Committee of the Faculty of Tropical Medicine,
Mahidol University, Thailand.

Parasites were cultured with the method of Trager and
Jensen [15] with slight modification. To co-culture with
HUVECs, schizont-stage parasites were isolated with an iso-
tonic Percoll gradient method [16]. Confluent monolayers of
HUVECs were cultured at a density of 1 x 10° cells in 25-cm”
tissue culture flasks containing fresh human endothelial-
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Fig. 1. Patierns of expression of adhesion molecule mRNAs in HUVECs co-cultured with PRBCs from uncomplicaled malaria (a - c), severe m

alaria (d - f), and CM

(g~1) patients. The vertical line represents the relative expression values of the specific mRNAs that were normalized with that of the GAPDH mRNAs. Then, each

value on the graphs was indicated relative to the value at 0.5 h. Note the difference of the scale of &
(a), (d), and (g) show expression patterns of JICAM-1 mRNA. (b), (e}, and (h) show expression
patterns for E-selectin mRNA. O and @ in (a - ¢} indicate co-culture with PRBCs from MP 058 an

ach graph. The horizontal line represents co-culture lime (hours).
patterns for VCAM-1 mRNA. (c), (f), and (i) show expression
d AA 863, respectively. O and @ in (d—-1) indicate co-culture with

PRBCs from NAC 42 and NAC 44, respectively. O and @ in (g i) indicate co-culture with PRBCs from AQ 1133 and AQ 1142, respectively. Fach data point is the
mean value and the error bars on the each point indicate the standard deviations (&) of the three independent assays. Sce Table 1'for names of the PRBC isolates.
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SFM basal growth medium (Invitrogen, CA, USA) supple-
mented with 10% heat-inactivated fetal bovine serum (FBS,
Invitrogen), 25 pg/ml gentamicin (Invitrogen), and 1%
glutamine. Before the experiment, cells were kept quiescent
overnight with M199 supplemented with 1% FBS. HUVECs
(1 x10° cells in 25 em?) were co-cultured with 3 x 10°
schizont-stage PRBCs from patients with malaria of different

severities.
2.2, RNA preparation and real-time quantitative RT-PCR

HUVECs co-cultured with PRBCs were harvested at 0.5,
1.5, and 3 h after the incubation was started. Total RNA
(0.5-5.0 pug) was extracted from the HUVECs with TRIzol
reagent (Invitrogen). Total RNA was reverse transcribed into
cDNA with a Ready-To-Go You-Prime First-Strand Beads kit
(Amersham Biosciences, NJ, USA) with Notl-(dT),g primer
(Amersham Biosciences). Real-time quantitative RT-PCR was
performed with the resulting ¢cDNA as template and specific
oligonucleotide primers and TagMan probes. Priiners and
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TaqgMan probes used for the sequence-specific PCR were
designed with Primer Express version 1.0 software (Applied
Biosystems Japan, Chiba, Japan) according to sequences of
each gene available in GenBank (Table 2). TagMan probes
were labeled at the 5 end with FAM (6-carboxyfluorescein)
reporter dye and at the 3’ end with TAMURA (6-
carboxytetramethylrhodamine) quencher dye. Reaction mix-
tures were amplified with an ABI PRISM 7900 Sequence
Detection System (Applied Biosystems). Amplification con-
ditions were 2 min at 50 °C and 10 min at 95 °C followed
by 40 cycles of 95 °C for 15 s and 60 °C for 1 min.
Continuous fluorescence observation of amplifying DNA was
enabled with TagMan Universal PCR Master Mix (Applied
Biosystems). To compare the relative amounts of PCR
products, the fluorescence intensity was recorded by cycles
for each amplification and analyzed with the ABI PRISM
7900 Sequence Detection System 2.1 Software (Applied
Biosystems). The GAPDH gene was amplified with TagMan
GAPDH control reagent (Applied Biosystems) as an internal
control.
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Fig. 2. Patterns of expression of tight junction melecule mRNAs in HUVECs co-cultured with PRBCs from uncomplicated malaria (a--c), severe malaria (d-f), and
CM (g i) patients. The vertical line represents the relative expression values of the specific mRNAs that were normalized with that of the GAPDH mRNAs. Then,
each value on the graphs was indicated relative to the value at 0.5 . Note the difference of the scale of each graph. The horizontal line represents co-culture time
(hours). (a), {d), and (g) show expression patterns of occludin mRNA. (b), (), and (h) show expression patterns for ZO-1 mRNA. (c), (£), and (i) show expression
patterns of vineulin mRNA. O and @ in (a--c) denote co-culture with PRBCs from MP 058 and AA 863, respectively. O and @ in (d-f) denote co-culture with
PRBCs from NAC 42 and NAC 44, respectively. O and @ in (g~ 1) denote co-culture with PRBCs from AQ 1133 and AQ 1142, respectively. Each data point is the
mean value and the error bats on the each point indicate the standard deviations (+) of the three independent assays. See Table | for names of the PRBC isolates.

—428—

—154—



P. Susomboon et al. / Parasitology International xx (2005) xxx--xxx 5

3. Results

We synthesized ¢DNAs from total RNAs extracted from
HUVEC cells co-cultured with PRBCs and then examined
expression of various adhesion molecules by RT-PCR. Patterns
of expression of mRNAs for adhesion molecules and tight
junction molecules in HUVECs co-cultured with PRBCs are
shown in Figs. 1 and 2, respectively. Levels of mRNAs for all
three adhesion molecules (ICAM-1, VCAM-I, and E-selectin)
were elevated in HUVECs according to the time in culture (0.5,
1.5, and 3.0 h), and the patterns of mRNA expression were
similar among co-cultures of HUVECs with PRBCs from
patients with malaria of different severities (Fig. la-i). In
contrast, expression patterns of mRNAs encoding tight
junction molecules (occludin, vinculin, and ZO-1) in HUVECs
differed depending on the source of the PRBCs (Fig. 2a--i).
When HUVECs were cultured with PRBCs from uncompli-
cated malaria patients, expression of mRNAs for tight junction
molecules by HUVECs increased with culture time (Fig. 2a-
¢). HUVECs co-cultured with PRBCs from severe malaria
patients showed no change in levels of tight junction mRNAs

PRBCs from CM patients showed decreased expression of
tight junction mRNAs with increased culture time (Iig. 2g~1).

4. Discussion

“In the present study, we observed increased expression of
mRNASs encoding adhesion molecules ICAM-1, VCAM-1, and
E-selectin by HUVECs co-cultured with PRBCs. Viebig et al.
[17] also reported that PRBCs directly stimulate human
endothelial cells and induce expression of adhesion molecules,
such as JCAM-1 and CD44. This process may not require
paracrine stimulation by proinflammatory mediators released
from PRBC-stimulated immune cells because the endothelial
cell stimulation occurs after a short time (30 to 60 min) of
physical contact with PRBCs and is correlated with the number
of PRBCs [17]. In cytoadherence assays, the percentages of
PRBCs from patients with uncomplicated malaria, severe
malaria and CM binding to HUVECs were 10.5%, 22.0%,
and 37.5%, respectively (our unpublished data). The fact that
PRBCs from CM patients showed a higher affinity for
HUVECs suggests that they may provide stronger stimulation
of HUVECs. However, in the present study, we did not observe
significant differences in relative mRNA levels for adhesion
molecules between the three PRBC groups. In contrast,
expression of mRNAs for tight junction molecules were lower
in the severe malaria group than that in uncomplicated malaria
group and lowest in the CM group among the three PRBC
groups as culture time increased. It appears that down-
regulation of expression of tight junction molecules may be
directly associated with adherence of PRBCs to endothelial
cells.

The three tight junction proteins (occludin, vinculin, and
Z0-1) examined in the present study have been reported to
play important roles in construction of the tight junctions of the
blood-brainr barrier [18]. Down-regulation of expression of
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tight junction molecules would decrease the integrity of
endothelial cells in the microvasculature and lead to edema,
particularly in the brain, which is one of the characteristic
features of CM. The results of the present study were also
consistent with immunohistochemistry data from post-mortem
tissues taken from Vietnamese adults [9] and Malawian
children [10], which showed loss of ZO-1, occludin, and
vinculin, most notably in vessels containing sequestered
PRBCs. -

Further studies are needed to clarify the mechanism
underlying the down-regulation of expression of mRNAs for
tight junction proteins, which is likely caused by the direct
contact between PRBCs and endothelial cells, and this
information should provide insights into the etiology of tight
junction dysfunction in CM and may aid in development of
new therapies for CM. This is the first report that suggests that
the expression of mRNAs for tight junction proteins in
endothelial cells may be altered by direct contact with PRBCs
from patients with falciparum malaria.
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1990 1995 2000

2 4w FUyREGFEERRECORAM~I ) TEICL 2 BHBEROHEHR
(T FYRESGFESL, Prof. Sornchai Looareeswan DEE |2 L 2)

CQ:sumFy SP:77viF—), Q

DERE—A, Mis 0 AT TIF 2 15mgkgRE, Mas L AT EF

25mg/kgFE, QT ! F=—R+7 bIH A7) YHEFAME, CT . artemisinin-based combination therapy

500mg - ¥ A3 25mg AH)

WA 3 $EHR AR S,

) A7 7Fy [ZALA] §£275 (JEBX 7
I % > 275mg)

R MNIEEREICE LT, 30kg PA L 45kg
Fewiix, #E28E, 6~ SHERIfEIC 148, 45kg
Dl EciX, w288, 6~ 8EBHIZ248% AL
UERCY

Ty = L TIiL, Stevens-
Johnson EMEREDCTE K ZBIMER E L TaHIS N
Bo A70EF ML TIREILEER (BR,
Mank) CEHREEE L COBENIBVOT
FEEZET A,

LR L7z& 912, FA4 2Rkl xay
NI Tk, LRI~ ) 72547 L Tw
HOT, FEHTEYE L CARERNTEEL
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B~ ) TEREE, bPEOEREET
T DFN L) PR VEFI & W9 Z Ehh
NRbo

3. BEFMIETS Y 7 8ED
D—=IVRRAVA—F

EREARERIGRIE © BT B~ T ) T RE IS
FE L7218, RIEMEHRER % LT BEMEE S
WZAEBEIE L, 3 HMFAEEDIR L EE A
DONZWEE (FhEZADPEFEEIER
TAH%E) [ WHO KM [ B0 8 B pl
(early treatment failure: ETF) | (HA&ZER A5
HLTWZV) CHEL, B2I2Malarone®

(atovaquone250mg - proguanil hydrochloride
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ToFIcS

%1 artemisinin @ X — A2 U 78R B HE (ACT) LK 61

1.

artemisinin (250mg/tab &%)
#R 20mg/kg 52 . 2 BE 10mg/kg 91,
3HEB 10mg/kg 7 1
mefloquine (250mg 1E#/tab)
2 A8 15-25mg i8&E/kg. BE* /2318 &
BB EHICH2~3
artemether (80mg in 1ml/ ampoule §5i33%)
4mg/kg /day 3 RM
mefloquine (250mg 18 £ /tab)
1. &AL
sodium artesunate (50mg/tab #£M1%E. 60mg in 1mi/ampoule
E51 3. 100mg in rectal capsule #Hl)
4 mg/kg /day 3 B
mefloguine (250mg & & /tab)
1. &AL
sodium artesunate
3. ERU
Fansidar® (suliadoxine 500mg + pyrimethamine 25mg /tab)
WH 3 91
Coartem® (artemether 20mg + lumefantrine 120mg /tab)
ME 438, SRHEE 43
2HEBE 88 92
3HE 88 42
CV8® (dihydroartemisinin 32mg
+ piperaquine phosphate320mg
+ trimethoprim 90mg
+ primaquine phosphate 5mg /tab)
ME 23, SREM®E 28R
2ARFREIH® 29
48REMAR 28R

100mg &) % Coartem®  (artemether 20mg -
lumefantrine 120mg & #l), F = — FBLH
(Quinimax®) ZEDEXbLOTH L (AN
oA DR B, F7o, HEHABEL~
14 B AR ROBRE RSB ER, [BIE
R ys 4 Be ) (late treatment failure: LTF) |
(b6 BRFERPEE LT i) LHE
L, Rt~ ) 7H2LET 5,
L R CHELE S AL Lo T B BRI
<5 ) T OEEER, fiv T ) TEOEHIG
F %% (CT: combination therapy) Tdh 5o A7
CEHEPEEBRTEL WY ) TEEED
TRV LT, ENEROERDORELR

86 (1026) BIO Clinica 20 (11), 2005
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PERMEOEEOWHEE TITEZ L 2H )
WRETH B, 72k LEE—OEFIHT 5
TP D22 SR ZE R A 10108 D241 1 [H D #H
FETRELb0LTHE, 2FBEOCTICES
T 2 R A FERDT I OHN 5 12181020
DA PLEE b, T 1) 7 O
WKBITA—ANDODBEERDFRRDINA F 7 A
BLFI100~104THr L L, 2H, 378
DCTOFMEDPEFE I NS,
BEOFFNACTIE, artemisinin FFEMR % X —
2L TENEMAGDLEIITT TH B (ACT),
artemisinin (ginghaosu/H mi3&/F v /N4 A —) i,
FETCHI PO INTEEET, BED
JRHBRIME &3ICE L, EEZBRERDR
BHiIcEs e EL, SRME~ 7 ) TRELE
T, RKEMAEBREOKEWS L, MY
WAL HEEE L, BIEAbBIELALRD L
Nz, (E 1), artesunate-mefloquine 2%
BOHAHACTT, §AXBIFEX 70X VHEE
BEDT T 25D BMEBELRT L) ICk>T
VB H, 95%LL EOFR A TIZTEL LR
WTWB EDHEND L, BILERVPEAT
ACTDLF B % R LIZKBAT %o

4. BENSUTDB

BEEORE~I ) TELIBEOTHEEDR
BIEZRTHEICS, F ot A—FER
DE—RIRFE L2 ) ) Do Artesunate 1L EIE
BICIG L CHIE 2 BIRT A2 &8 TE L (#
TESE, FEUESE, ), SEHIOM TR D
BEOWEDNDH D), 72, Artesunate®iLh
BEOBREVIB W L L), FHRMEDE
BRI, ATOXVEREEBNYTHON—
B EaEE L R b,

LAENIBWT, BEYI Y TEZHLL
BAE, EEF - EAESF - TS
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l/XFAMn$%F% T B IE RS
F 7RI ] (http://www.
tokyo.ac.jp/didai/orphan/index.html) b“F“ﬂl/\/E,\b
TELHELT, BEOMM DIz HEE) 2235
Fa R PIZAF L2 iud e o n,

ims.u-

5. ¥YSUFPDFM

Bt~ ORITEIC, W TO<I ) T
EOBEEFHICELTCENZ SNV T R
T AAPRBETELEFEOTEENTRD SN

TWh, Piv 7)) 7TEOFHARIE, HES
B C 7z ’ﬁ@fﬁﬁ?%%ﬁ FEEP AR
B> By , FATHE O R WAL %

EEL%FLT%%%%%L&H%i&%&
Vo EZEFDRR - BHEICOWTT %
ATV, RBPORITEDOEEICS W TRA
THEIHIABEBRBTCELRITNER SRV,
DWETIZL ) R A7 X VP FHRIC
MFTEALEIIholze A77F Y [ZA
T A $€275 (MEBEEX 79 % 275mg) %,
A28 30 ~ 45kg Tl 3/4 88, FE45kg LA ETI
ezl 1 mREOKRS T 5, MATHEE 18
AR EEENLT4HE T, RERS LM
E1RBEFTRRERELT S,
DETIERAT SN TR WA, FERIC
1R & TH B % BEDB % E N7z Malarone®
(atovaquone * 250mg - proguanil hydrochloride
100mg &#)) T, AEAkg L ETHH148%,
WATHEIZE L BRT2 SR BT 7 H kS
TE, RITIBUVDEGTHAT bXarye s
077 owvid, RICFABOREREOR T — Y
OB THDLDT,
LTERD L) BT TR 5o BIARITHE
TEAM M~ T ) TiRiTH 2 3N 5 fATHE 12
BOTHRATH %,

causative prophylaxis &

—438—

~_TOPICS

0. FRERFBERORN

MAEHORBETER I LM
MMV (Medicines for Malaria Venture) & 9
NPO DIEENT, 19994F9 FIZA A A TR &
L7 public-private partnership T %, WHO,
World Bank, 774 VHH, 9y 7725 —8f
[, Wellcome Trust, fH5RELHE /z“:\?ﬂ%ﬁ Tp &Y
RELT, BHEHOWRERLEEED AT Y
—=V7, B3 —FT T4 v TETE
B CREBIZFTEIAMATH B, BE
100 HIR DF D EABEFH A7) —= v 7 &
N, 200446 5 OB CII 21RO HL~ S
V7 EFRBEIZMDP o TV b,

HHUIC

v I UTHEFMORMFEDOERIL, PR
DFEFELERY, BLF25004~5)) 7
7 AN I OBEEOHERVHE L2, &5
1225%13 EDBANI B X DFI R E KD T
BZE L7225, BAELTRILELLTVWSEY
T TRATHIGHARORERN IS K& E
20, LI TEPKELFELEE 20N
72012, RESHOERFEDOA Y — FI5E
NTW5h, RHDOS0%IEhEBAFIRERELT
WALH, BMRGER - EFEDOLS— 1) —
rERI, REDH I BHESB RO, o
T2l DBEDNH B, TN OGRS E
L 720y,

<Bio Information>

£8 58 [0] H A ER 4L £l
H ZIKH*J*MH%? I3 TEDH &Ti’ﬁ% LTI,
(ﬁlk'fr::%
%ﬁ:?&rﬁﬂoﬂsmmx6mkxﬂﬂﬁ)
REIRAT Mo v Ry vavteyy— 4
T 700-0024 [ LT BRICHT 14-1
TEL 086-214-1000
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R 1]

25U 7FE -
BEHA K54

Jrer BT

HOENC BT A ARG OB & V) R, EEETETEOEREN
HHXNCTECnL, FOHT, WRABEKOBEBRRBRIETHLT ) TOT
B - AT LTI, BVEIERES:, SR, EREREERS, €L TRTES
DR OBARD, DL ICFOEERIEML, BRI - 2
FELEN A BT C & 7. FRHIC20014E124E, FNODOBIEEORRbHoT, AT H
F X BEEE FHNRE MORSEFERTRB SN, DB RN
MLTHNGEESLEL - TEl, #2320, ERERGIEETLE [k
WIRITE O BESHR RERFHICET 5052134 2) ] B X CRAEF R
WP B im - HARGENIREE [<J ) TORETFHE L CERICET L4007
78 (H15-HH-22) | T, #h6ICHbAMEFIAZHLE LA [RFTTF
BEPIRAHE] PIEMICEEL, 7, bAEOTI YT FBAA FIAL 1E
AR 41T - 7. REMRKSHE I, BIEBERE Y ¥ —, ELRRENE
B, BEZSBRE, HEEREELERENYTERY Yy R EORET
BEZOWES, T2, ERAZERFVET, EAMESERRY, BEZ
FEMKZIZFTET 5 LIRS E RO - BRMZEE S, 201N EEE
RIS, B EABBEESR, BHENRKERZEDETEL, 3&8F
AL DEMRNESE - T, FRENOLE LERY CHmT ERz. O
DR ENE [BERORFED DO I TFHHAFIA V] FED
W RTho T, PHUEDEBREEEIZL > CTEIZERIDPDDIKE o Twd
FEAELTWS., —F, bAEO T ) THEBENA FI4 dnE 22T
X4, BOENAHY I TETHAYT ) TEREICHIS L2 TR RLEWVE
FERIEPAKEZHEEL o TS

oA > &lpo e, KRTREELDOARZMEIL,

U I XSGRO I ) TIREN A FI4 VYERIZH
v 7 FHEMREHEICLY, 20055 3 A BRI L.
[HARDRITED DD IV TFHITA N4
> | (ISBN4-434-06047-3) 2338F) Sz, AT A
K54 %, 20044E10 B\ EE45IE H RBGT R FE R I. w2 U778

KE(WOE=ZKRER) DT —27 v a vy TTRHA
koY, AARBFESS (TNEEER)
DBIECIERT A ENTE. bHEIIZBITA
Wov o U 7O, RSN IR LR S
NTWARWIEREBE 2T, WO CTERWEAA
#*Shigeyuki Kano BN ERERt >~ &~k

T7.4 DE‘NO 5
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(UIFHARNSAOERIZHED)
vSUTEE?
BARICEF EDAEE DT ) TIEARADNY
75 H ORI TREET S, @ bOX T 7T
AFEFE (BRESEL, ZHBL, W, WAZ< T T)
BB, IhHOMEEEFERIE, A FT4 P

1.
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(180) B R E
®1 YTUTOEREEH (00 2 &1 k)
e B Sos—> | gbE | WIROREH | Al
B fE, BEAKIE | HASDET 7
ARDS, BMEN| A, MT7YT, 4
N . - | &, DICHKHImME | » F¥F¥8, 4
mgarsyy (AN B S m R, ] Y FRvT, 74 |
AL | TBBREBE gl o o D ey, s,
A, RIMAE, FE| A543 7, BXR
& TV VI,
7794, FIR
_ - 12~17H, Wi H . 7 SOS
=g=F: 57 ’ - 3 g 5 ~FR B
ZH#H~Z VU7 BHVHZILLE | 20081 55 Rz L :;;’%2&@7){:7 % LR
o= | 16~18H, MO, . BNT LT 7 _—
- 18~40H, MOEH, BHMET 5 &4 7 | R EHIZHEIRIC
& 77 )
BRRTZIT | pvii bl | 2ok Aps | 0—vrElE | 54 e

RTORLZ(ET). QEHTERELLL, HH0
BT E B REED S B DB~ 5 ) 7T
BhH. QLN T, TV TFHIIHzoTiE
B~ o ) T OTHPRETHEE L 25, O
R T ) 7 CILEER I O M ARE T, T
EWEBOMFICHE LTS 2 Tnw5E, @=H#~<
J7chruanad UifSHRELBOTEY, B
SR WD T ) < F SR LT BRI
DIREDNDH 5.

2. HRIZHTBYSUT
O REeERTHOT T ) TREEIZEMI~51
A& S, FETEIZIS0~270F AN E ENTWE
E, QZOHRTHENTLUBEOEENRE L, BT
EDY0% L. i RIS TO 5 R o/NRE Sh
TWhHI L, UL, T & ofsus, it
FRIicBUIA I THMMKETA KT 4 2
R EIITHERL L 7z,

3. IRITEDTZUT

OFEE O ANMPBEST B~ T 1) 7 OEFEIL
FER3FAMIEBEEINTWEZ E, Ok L
TlE, YASLUE T 70 AIHEELERICIIEE
T YVTIHART Y 5 ) 7 BEEIE100~50015 52
B, LrOMEDOSRE, FREVBER~YT )T
THHZLEWBTEORITED~ T ) TRESR

4
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BMEFIHIL L. OQBARTOMA~S ) T DI
BB, 19994F 4 Hi2vybh W B REIEE AT X
NTHHIZEMIOANZBR DB ME SIS &
o TwbZE, FRENOATEL, BE
AN CTRET A LEBRTE RV LIEER
RETD.

4, vZYTOURY
TTUTDY)AZIZOWTCIE, ~9 ) TRED
NVAZ L, BEBROEENLD L VIZHTICESY
A7 D2EBEHTTHH L, OFF, w5V
TREDY A ZIZOWTHE, MIBZTEo<5 )7
Do, FEN LR, WERHE, B hoTh
5 D1THE), 18 B, FRIPIIRZ: &Y
BfRTsZE, BT UTRBENTENTS S
TN ORIMVEDE <, FRATHE B Y F~F A
DRI Z T 25 ICRED Y X 72 %L
B LRI, QFBEBOEEILD 5\ IFFE
TIEL Y AZIZDOWTIE, RITEDBR
BRENEHETEZ L, ) T FHARET-
TwadE, RIHELTHBROFELIEBENT
ErEERBLE. @—F, EELDDLVITHE
DY A7 &R TN, BINICRE L CEYRIE
BWAEBRBTAZENEETCH LI, BAAMICIE,
<Y TAEED LB, BP0 B R R
MBI RB CEDINE) PP FDTrE L

o
215,

Sgp annec

—166—



T )T TR BRATANTA > (181)

bbb & rimi L.

0. <5 U7F

RFTHARSA - ORRICHEOEHRT S)
1. JEA|

<S5 T YFHOBERICIZ3IEED Y, FREFN
»ELSHEML, gy, »o50idliigbd
LIEDNEETHL, 7)) Timfrco, Ok
b AWM FRER, B S h i w/i-on Tk,
FThbbRAE, Qo) TEEFHENT
REATAHZE, THbbFHNR, <717
BobBbhbE X2, RITEEODOHMTH
TS5 THNEEETIRATAZ L, §bbA
5 U EETH D, B EIRAUE LCIT AR
FEHMBRIEEL, I ) TiTicR 2B
TEETRELDEMBTITONS., EYrH
BHERIL, WA ORITECBTATITY TRERED
YA, BIURIEBROEE/LD B WIZFHTDY
A7, SHIREFORHERD) R 7 2iREm
WL CHEEICRETRETH 5.

PR LVESE S

25 T EIENT BT T AL, YIS
I OEEEIEE L, BN CRIT 5. 1T
FIIEH O K EERTHET, ¥FU7
BEEAETIELIENNTEAE. LTI, Bl
DKL v bERT. OFF  BEANOROR
AEHCZENEETHAL. BILEHIZERD.
L7 AT EDERTIEREZRALENRZ VD
TEv, Q% RMR-RARCREzEHL,
MOBHED LT EH., @QRB R (R
#) o fAER R BHRS#ANIEN, N-diethyl-m-
toluamide (DEET) CTd 4. DEETDEEH10% T
HIL 2 BEHEESDRIERT 52Y, AT —%
WA A BB IAR ) RS VEN D L. OFAA B
BalBotloT, ¥lAaag FREH I
AR V) RETEEY RERERXBNEGE 2 L
AT A, @WIR | ARSI EDDNDS W
NERERT HLENH L, WIROEZ, v v ML
A EDOTIRE DY IEEDLIEVER

Vil .25 No. 5
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Thch. Clbaruf FREHICE L LBIR
(impregnated bed-net) D BHRIRILE VDY, 6 %
AEIZERNRIT B LEVD 5.

3. FBiAR

saa ¥ yitE~ S ) 7 AA T HIgIC 5 L
THEH, HEMERINTYLFHRE, 70
ao¥xr/7ars T vl Avaxy, FFRY
A4y, ThNay/Tar 7o VERILRE
Thb., TORMNT, HETIHE<Z ) 7T FHR
ELTHAENTWAEDIEA 70X v (Bt A
T77¥ v [TALR] §R27T5) DA TH B, *T Y
T OBHY) A7 PEOHIBIEET A%E, Bk
TIEFHRREZHERTLZ LN, LarLl, &
DFHFEEHG L THMRIZI0%THNT L,
BWEHORENRBI N H 52 L2 BHET HLEN
5.

1) #MxEs <2 7 RAT IS L,
Tita), b) OWMBFICHEYTHHEE, TR
WA CFHNIRET) &M BOLN5.

a) Biish~ ) 7T OBERITHISICEES
ALEEEIYANGUET ) A, NTT =
2—¥=7, VOEVHER, BRTIV Y
JNFEER & OMIBIZEZ ST 5.

b) = F) 7 RIERIEY) B EETIS AR
T&ER\v I ZOEBE, <7 THRITHIC
Ao THSHFRIZFET S L TOHMA7
ARBOBHEIEELE Le v, 2825,
<5 T OEREMIZELTCHT7HT, £
NUAPICIRET 2O THIUIHEIZ HAE
WERY, THaERNSIGPHFETE 20
LTH 5.

2) xRS 0 RO 2B OWME E
g, B E A FICERETHOT Koy A
AkTH, TNTHIRTEOMHENM®RLS, FHA
IRAEIRTBEEE, VTR EFHA
FRICE BEMER D) X7 2 R L7 L CTHEMETX
ETHA.

3) TSN TFPR A TEFY) LTI, B
NTTS ) T7TFHEE L TETINTHWE AT
FIIDONWTHERS,
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(182)

a) HE-HE D 1AM ISEGERA 7o
e LT275mg, A7 0% vEAE LTk
250mg) %[ UMER WSRO 54 5. T
HWAZAD 1~ 2:8HENCEIET 525, BFE
RS 2 B 121, 2~ 3 BRTRT
LRAT 5 Z & oD, F72, FiT
WrHLTrob 4 AMEEST5LEND
5.

b) BIVEA @ Bl - R B BEIR D E
e, FMMMERRER b ABhE 2k
VL, OEv, FHEEEE, 5D, &
PEXEHR, W8, BENLEEOER
FOPMESNTNWE, RHEZED20%L L
PO PDORMWER %R 2 5 L Sha b,
ZTOHERINIR, EZLE0BEELZLOT
H5. ,
c) BRI TAPADBRE T 7213% OREERE
DHDHEE, BHIHFOBE T3 F DB
BEOH5HEE HEXS  BEEODH S H,
FEEDH 5 E, DBOEERED S 5 E,
p-ERTEE - Cai#iEEZRAL T 5%,
BRIEAFICHL R &R - Bl &R T
vE:R

d) BRIZHZ-oTCOREERHE  ~5YTF
BHlZ B4 B 4RE - AL 7 EOEFITE G
RRBOBHANTH Y, BEDHETERL
RIFIIER & s, BICTROFHEICY
E{ 5.

FHREGHNEMERIRE T o HTRIT

NER B 7w,
ERIHRFEOMB B L UBEE TV,
RIVER D549 B W REME D &5 & & BRI
L gz sz,

- EERD N SR IR L 2 5 NICEIPEH o

WREMEICDOWTHICHBAL, &I
AR RE DR ECEThr LN FIT
5.
4) ROk S 27 0% o5,
HME O LETIZI2BM 2 FHR & LTw 5,
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4, XA INTE
ARG UNAEHFEE, T T EEDY SRR
BHY, BRICEREEEZLTELRVIEEIZ,
RN~ TEERSTHFET, <
TN TIWEBEENRHET 2 FRTHHEERE
B ENTEL. DAETIEFHHNIRIEERERRYIC
WAL L7:ERATHETH DD, AY VN BEILF
DEAWETH 5. BARIIIZ T O L4TF9.

a) T THATHIZA S TH S 7B E2S

FELTWna.

b) ~5 U7 wkEbH538C L LEDRID

5.

c) 24BER NI ERKE 2 22T 5 DA

WHETH 5.
KEZHCETTORRBENLLAETHY, &
BB OZZ I > TRDB LD TR, T/,
HBMOBR~ T ) 7 UNOEBEDOTEEED &
D, F72, TV T THolz& LTdH, AF¥ U
A EHRTIRE L2 BHIBEHGOZ b H Y 5D
T, AZ YNGR WK R A2 E A% Y
LI b\, bySETR Y vISA
WBHOMNRE L BHEHE, A7aFy, ANVT 7
Fxov/BUxy I AHERE7T7 vV 57—
V), Fo—RMEOEOIHEETH 5.

5. R, 1T8E, BIBA DX

D AR =7) 7HEITHOFER TR
BOZ <, BIBTHIOMB LI NETH B L8N
% . Non-immune®/NRid=5 1) 7ICRETH L,
FIZHELRIE T DORERPE D, Lizhio T,
< I T AT NIRRT LD TE B30T
HTHRETHDB. NBITRA L YDEETIZH T
BERSEMERENEEZ ONDY, BEOHHTO
BEZEMEHO) A2 3B THRWEEZ N
b, Fiz, X 79F OFHRSIEbIETIZN
BaxtRe LTwindy, KT skghbod
ARIZALTT &S Tnb,

2) Wl RBH R IR S ) Tz
BETHE, RIMHECHiAE/ARDSZ#2 2 LT
BRI Ol E L R b, F0HE, B,
BAEEHESR, LR~ ) 7oROBERE
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F2 FRARE AR IINAGREOEB(CH 3 LV, K- NE)
£ 55
FEI AR - SRR A R B - BMEH®O Y X798, %K%WHR@@J%(N 2749 b))
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TORIETIA B —EDRRIF
bNLGENDH L

P L5ELH 5
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LB T REE AR W
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- ER 2 DR B
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DEET % @@ 0 (A L2 a10id, RS
TAHAEBIILNEEZLNTVA, YL ABA F
HBERANGRE LR HEZHE SR TWY
A, A7aXxrOFBNIRIE FORTIEERL »
H LD 5 DD FT L TW B, bHE T
RO GO SN Twisw, F7o, HiReS
BeZe I MEDIEE, A 70X v OIRBEETHI» B
NI 2 2 EEFE L.

3) I A7 F VBRI ERTT
ALO0, BATCIRIBIZEEEEESNTwS, L
ALbAETE, A 7as VIRAPIEL T T
HIEEENTWD.

M. FBHA NS4 o BFRSEREM

KAA4 KT 4 %K, OFEXH(CDCR
WHO» 5 OIRFTEFEEOM TR, HH% k-
L=V YRR, @%F )T FHEMERERYE
sy 2 b (EE2BAFTOEFEERBES EEHEES),
O/ EREEEEE ) X b (B ISANERESE,
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DT ) THATIRIE L HELE S T AR (i
Ro~ 7)) THATIO8H - g%, K& {420
AT Z V=L, MR ax s bR

V." 7" No. b

WOHREINLFHELTERL)ZEHRELT
BRLT, 714 V54 YRIHBCARZERT &
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N.[YSUTFHHAINTA ] S1EDORE
HA RS54 e BIE, o EO—EERR
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AT VISAEE)PITRALEIICTHIETH 5.
HELX LT, OHE»LORITHOTY) TR
e TR L, PNEBOBRYEIC LS EELRPLIEE % 0
WD E, OQPRBLERMEFENTHICX LEITEH
DFEERH T L, 28T BEFESE LT,
QOHATAFTEZLHEXEPOIZREBMLIZZ &,
QOENEDETFEFERAE L2 Thb.

—J5, BHAL FF4 0T, FHRREAS ~
INABROBET L TR W L o iR %
BERL L olzzn(F2), HENThOEREY
79 2B L T, —MEERRIEIZBATE 22 fI i J de =
BRLEN G- DB, AT 3 IBRD
ER R BEICOWTH, ORMPBETLIZ LI
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