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Cerebral malaria (CM) in semi—immune and recrudescent individuals is rare but still a
real issue in endemic areas. In endemic areas, adults are less vulnerable to CM than
children because of acquired partial immunity, and the question that how many infections
are required to get acquired immunity to protect the host against CM is still unsolved.
Here, we developed a CM model in semi-immune and recrudescent animals for better
understanding of cerebral malaria and provide a tool for treatment of the disease. To
assess the CM occurring in semi—immune mice, 2 trains of mice (B6, Balb/c) were taken
through several cycles (0-2 cycles) of infection and treatment, then the mice was
challenged with with 10* P. berghei ANKA again without treatment. This study helps to
understand the follow: (1) CM can occur in non—immune and semi—immune B6 mice but not
in recrudescent mice. (2) Pre—infection did not affect the CM susceptibility of resistant
Balb/c mice. (3) Two infections are required for protection of CM in susceptible B6 mice.
(4) The pathogenesis of CM is not different between naive and 1 cycle infection B6 mice
(5) CD8 T-cells, blood-brain—barrier regulators angiopoietin-1 (ANG-1) and
angiopoietin—2 (ANG-2), and released heme contributed in the pathogenesis of CM. (6)
Antioxidants and heme chelators could be used as complement treatment for CM.



(EEHAL : 1)

[ERETESN IEEESEY s
2008 4 1,500,000 450,000 1,950,000
2009 4 1,800,000 540,000 2,340,000
FEE
FEE
P
W 3,300,000 990,000 4,290,000

Mooy By« RS

BARE D3R - fE - FAERY: (GHEEIYT)

F=U—=F:=T VU7, M~7 )7, ERE, H% VA

1. WFZEBA S FI D =

i~ U7 (CM) I EITH it & s
BAICHAET S, UL, I, WATEic(E
ToWERIE RN (D DREZES L TV DK
N AN X DIRFERICER LI~ T U TR
FIZBWTCMORAENHRE S TWD, JiifT
B, AT~ T U 7Sk L CERA 7225
RS LT D, Ttz E X TCMIT k)
L CHEiEZE >, LrL, CMBIE X 45T
DDA 7 E ST D70, {iElo
YN ER DI RIZIWCARATH S, &5
(2. YEGERIRBE DR AT 1T D CMIZ, FEEN
R4 T T I TR ER BV M
B AWHERRONZW[B-T]7 L., FEEZER
REDBEFEDOFIE L X872 5,

FRATIR Cld, #EGERIRREDCMEBE 2B W\ T
WRITVTITHNERG2NEDIZ, ~F U7
OB N LIZLIEREEE 725, Nz T,
T 7 VA TIE~T Y TIIHEEICR Z 5RO
JFIRTH DT, EFREEDEE > TV
FIZBWTHERZKBLOH~T VU 7HIZ X
HHEHEBEN R THY, ~7 VT OBk
DOENH D VIIRBICOR N> TS, T
ST, HEREH DV IR 2B T ACMIE
FATIHRICB W CHEDMBETH D Z L 2R L
TWb, L2, REICEREBYET L TD
CMIZEET 28TV, ZD72D, Fox 13T
S WA 2 O CTHERIE & 2 W X FEREIC B
FACMET T 5 Z &t & HE LT,

2. WFICEM
(1) DO~ A (FEfmsE, HERE, B 1

CMZFIET 5 0> 2 HefpfE~ U A TCMA 5
B9~ % 7= D 1 C 0 B e FEi G E g <
5?2 2% D~ A(B6, Balb/c)w T,
P, WEREB LUK~ 2E2/EHL,
~ 7 VTR S5, CMORIE % FH
Tk BT 35 L O IR K BE P O R B8 1Z X -
THERT 5,

Q) 3FEDO~ T X (FEmE, MR, ) (I
BWTCMODIFHEIT 72 55?2 7" v RIAEM
A NI A N L DRIES L ORI L
7zaf CD8Y » /RERNIEMIE~ 7 A DCMICZ
BEELTWEEEZEZLNTWS, IO
ERETT A7, SEEO~ U AZBITHML
A AV EEZVRITELLEB X
UMRNAL L CIENTT 5 & & b2, INR:
Moap CD8Y v RERAZEET 5, & 5T, CD8
J v 7T v B~ T AEHWTCMIZE T
5HCD8DEEN ZfFT %5, £z, HO-1D¥E
B LORIE., AREDO~ T AD T 1 E—
A —BlFEATIC K D SO 58, V7 =
T =BT v AL DREREMT 1T O,
(B) CMZFHEF 5 RIEMEA > T = —H— 1
EInbis S 2 o 2 HilgbAlB L O
ANALF L —F —[ZCMDIGIEEK L L THS
D> 2 JRGR | BERE S A D R DT ARIE &
FETOROEERKFTHLEEZLN
TUW5%, EBalb/c~ 7 2 (CMififE & LT
MHENTWD) IZ~LEEH L, Balb/ck
CMEEZMEICEMT 5 (Fx O T T —#
1I2HS<) o ExvivoB X WinvivoF v L > Y
WX T~ T U T OIRIEIE L 720 2 5
BaAI ) —= 795,




3. WrgE ik
(V3FEDO~T X e, MR, B ZH
WM~ 7 U 7T VOB

O~ T U 7Y L CMDFEf: 4T D EBRICE
W T 108 o = U 7 J& Hh Plsamodium
berghei ANKAZ ~ U A2 &R S+ 5, CMD
PR FRO s (B | AT O BN,
GEfRAT . KERE) A 1AEBET 5, Flik
JOMEIR AR ML ER 133 A a2 k- TEHK
I 5, ~EJ v b EidDrabkingdIE (37
<8 A AW THENTT 5,

O~ 7 AZB T 5 FEBRICM: 7T~8H D
%~ A% (Balb/c, B6, CBA, NZW) 10/t
FTOIZI0ME D~ T U TR AR S, 6
Hi% 7/ H5HM 7 o m %2 (10 mglkg) % #%
597, F A VP43 L UOPCRIEIC L » TR
AR SR~ 22 FER~ T 2L L,
S HIZ30H MBI L, CMAERHET 5,

@FmIE I L OMERE ~ v A 2 H 1T 5 F2Eri
CM: £ %#tD~ 7 A (Balbl/c, B6, CBA)IZJE
Y6 H B2 H5HM. 7 v (10 mg/kg) ks
X O Y X F (10 mg/kg) % & 5- L TS
E~ o AR T 5, 28G5 Z L.,
FIROBAENIE N & 2 RS D, ik &
AP (UE~3E]) A0 K LIT-> TE
H L7~ 7 AR L OEGE~ 7 A
10ME D~ F U 7 J i A & Ye <8, 30 H 81
2L, CMEFHET 5,

@M & B P D B CM DR EE 2 iR+ %
72, Y~ U A2 BT S IR B P 0%
WEEBETT 5, T7bb, CMOEZHIE
BERRRI SRS, =R AT b— (v
Tt ZEARE D IEAT D, RIS
~ AL, MERMET S, MERLS

U URIRICIE LT AN A7 L —% L.

620 NMOWUIL ZJHIE L TN AT —D
REZET S,

OREGIN DOFR TR~ T 2 CM 2B
THEA M 12381 DiEM b B ks LY
IRIMERDEREE . MFEE I 5 H i 23 iy
INTWD, M~7 U 7 OREE S 5ITE
o 57, CMESZME~ 7 2 ORERETHY
FENT 21T 9

(2 DO~ X (FEmE, HERE, FHE) B
L UCD8/ v 7 7 7 FB6~ 7 A (Jackson
Laboratories X WIEAN) O~F U 7IZBT D
RIEVED A b A > D LLEL

OV A b aA v OFEER: TaRIENY A b
A (EE#EER T (TNF) -a, A ¥
—Zxzur y ¥ —aAF> (IL) -2,
IL-12a, IL-12b) 35 X OWIRIEMEY A B A

> (IL-4, IL-10) ot # o7 B L ~L
% ELISAVEIZ L » CHIET B, Flx OFRE
BrloemizBirszno% A4 v A0
MRNA &% ¥ E& RT-PCR EB LY 7 v
2 A4 ANPCRIEIZCE > THIET A,
@M af CD8 U 7 SEKDEH: CM ~ 7
Az LU, AR KERERL TN
FRIMERES X OV EMERZ FrEd 5, WA
L. REZ=F A AL TY 3Bk A HEES
%o TN ORI ap CD8 U Bk A 7 1 —
A MAMNY—TCEET D,

4. WrIEE R

(1) FRURY D OM 12569 5 %) 5

et E~ 7 ADOME T 5729, 2 %76k
D<A (B6, Balb/c) 12 0~2 [B]DEYL L
BIEOTA 7 NV EYIR LK, 10480
Plasmodium berghei ANKAIZJEYL X H7-, ff
HAHK1ITRT,

#£ 1. FEGE, HERE, HR~TRIIRBITD
CM Iz X BT H

B6 Balb/c
n (%) n (%)
Itz 10/10 (100%) | 0/6 (0%)
(FFaTge L)
U0 )5
1 [FIFRTEY - 15 | 8/8 (100%) 0/6 (0%)
JE 0/6 (0%) 0/4 (0%)
2 [EIHRATERY - 18
JE
IR 0/6 (0%) 0/6 (0%)

FEGPE B6 ~ 7 A 10 PLH 10 PU, FEiRYE 1
[B1D B6 ~ 7 AL 8 PLH 8 PLAM YLt 7 H A
510 HHTRL Lz, DR, XT3 7 2
TIHELS, Bl b ENo7-Z b X
M DOEOIZELE LTI EX BND, Bk
A DOFER, SO~ 7 AT H LA
RO M 2RI 5 N TE T, —F,
EHRYE 28] B6 < 7 A|E 6 L4 TR
CMIZ72 B 7emoT-, ZHuE, 2BIO~=ZF Y
TEAUREC LD OMBBT D Z L Z2R LT
W5, v ba—Lt L THWIERER
X OMESIE Balb/c ~ 7 AT OM (ZFERZ M
Thole, EHIZ, B~ D X TIL B6,
Balb/c WTNDRD (M ERI 2o 77,

(2) Hefp e~ 7 2 |ZE1T 5 CM DfiiRe
WRNIICBIT S = D8 U NEoD
sequestration (k) & BFEHDO YA b F
A N K DRIEITIERIE~ T AZB T DH M
OERICEE 2 ZEEZ R L 0D, A
ZECIE, FEERB L O Bl SREYE B6 ~ ¥




AD MIZBWTY A A v LoyL it
FH D mRNA DFEELES L UWHN = = CD8 U > )
HREICHBEITRD LN o T2, SHIT,
MEMEMA L X2 L —H—ThdT U4
ﬁi%yﬂ(m&nﬁinViji%
=2 (ANG-2) D HEH D L2 b 22158
O LN oTe, B, 1O
PlI~ T ADGIE T AT MIKRZ 7%
FIEE N2 LR L TWD,

LU, 2 B RIEYE B6 =~ 7 A DM = *
CD8 VU v BRI 1 HERIEYe~ T R &
el LTl LTz, 2 Bl EERiT&YE B6 ~
7 ZIZEBUNT ANG-1 LU E BT L
TN, ANG-2 L UL 38 T ANG-2/ANG-1
iTAECEM Lz, Zhik, = CD8 Y
U NERELE OV ANG-2/ANG-1 EEAY CM D BE
ICEETHLH I B LTWND,

G)CMIZxt T D Hi7eFiEE L TONLF L —
A —Dh R

~ 7 U 7RG I P i S B WERES A0
RIEM N BET2EERK T THDHZ &
PDEINTWD, AWFFEIBVWT, B
Balb/c~ w7 A (CMiiftE & L CTH 54TV
Do ) WAL EFATHE, 10PCHEEN
T 52 & xR LT, MR O
FER. ZORTFRIZOMI L5 2 & 2R
Lkoé%:\ﬁﬁmﬁ%i$mA“%ﬁ
THLHDHETM I IVEFF U CSHO AR %
m$¢67?ﬁ%/xw7¢%/\/u

mmol/kg) % &KYkBalb/c~ 7 A& EH5ET 5 &

100% (S8PCHISPL) A2 LAIZCMD 7= 8
WL L2, S LAl K OmRIERTH
HAHTF e Faxs 7= —/L & KYLB6
< A G T 5 L, 10JCHRTILACMIC LB
L ERTz, 2o ORI, PiEe{bAl
BLUOHEERBMIHTHT Va2 b
BIECHEI THDHZ LB L TWD, 5.
ZOMR L EEMEPLNICT HLEND
Do

5. ERFEEKHE

(MFgefEFRFE . wFst

(=S

GEREams) (Bt 3 1)

(@D Nhien NT, Huy NT, Naito M, Oida T, Uyen
DT, Huang M, Kikuchi M, Harada S,

Gy K OSEEERTIEH 1

Nakayama K, Hirayama K, Kamei K. (2010).

Neutralization of Toxic Heme by
Porphyromonas gingivalis Hemoglobin
Receptor. J Biochem. 147(3):317-25

(Emef)

@ Hoa PT, Huy NT, Thu LT, Nga CN, Nakao

K, Eguchi K, Chi NH, Hoang BH, Hirayama
K. (2009). A Randomized-Controlled
Study investigating Viral Suppression
and Serological Response following
PreS1/PreS2/S
Combined with
HBeAg—positive Chronic Hepatitis B
Patients. Antimicrob Agents
Chemother. 53. 5134-40. (&HAH)

@ Helegbe GK, Huy NT, Yanagi T, Shuaibu
MN, Yamazaki A, Kikuchi M, Yasunami M,
Hirayama K (2009). Rate of red blood
cell destruction varies in different
strains of mice infected with
Plasmodium berghei—ANKA after chronic

Malar J. 5. 91  (&#FH)

Vaccine Therapy

Lamivudine in

exposure.

(ra%R) Gt 31)

@ Gideon kofi helegbe
Masachika Senba, Nguyen Tien Huy,

Tetsuo Yanagi,

Mohammed Nasir Shuaibu, Akiko
Yamazaki, Mihoko Kikuchi, Michio
Yasunami, and Kenji Hirayama.

Histopathologic studies in different
strains of semi—immune mice infected
with P. berghei ANKA after chronic
exposure. Conference presentation
(poster) at the 58™" ASTMH (America
Society of Tropical Medicine and

Hygiene), Marriot Wardman Park,
Washington, DC, USA. November 18"—22M
2009

(&F#efa)

@ Nguyen Tien Huy, Nguyen Thanh Hong
Thao, Truong Huu Khanh, Nguyen Anh
Tuan?, Doan Thi Ngoc Diep and Kenji

Hirayama. Diagnostic rule to identify

bacterial from viral
meningitis. Conference presentation
(poster) at the 50th Annual Meeting of
the Japanese
Medicine, Okinawa, Japan. October 22™
-23 2009  (FEFHA)

® Tran Thi Ngoc Ha, Nguyen Tien Huy, Vu
Thi Que Huong, Tran Thi Thuy, Mihoko
Kikuchi, Kenji
Hirayama. Role of circulating plasma
DNA in dengue
disease. Conference presentation
(poster) at the 50th Annual Meeting of
the Japanese
Medicine , Okinawa, Japan. October 22™
-23'1 2009  (EHA)

Society of Tropical

Michio Yasunami,

severe

Society of Tropical



(XF) G 14)

BCHTESF6356 AT 5 Rede BB - P BLRK
YuiE (%5 ~7 U7 (1171-1189) ¥l G
v T4z T4

6. WF7EHAK

(D) W iERE

Jxrr T4 T4xTV
(Nguyen Huy-Tien )

R R+ BUHE 228 T - Bh#
WF9e# = - 20457526



