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Invasion assay of Plasmodium falciparum
Kentaro Kato D2

1) Research Unit for Global Infection Control, National Research Center for Protozoan Diseases,
Obihiro University of Agriculture and Veterinary Medicine,
Inada-cho, Obihiro, Hokkaido 080-8555, Japan
2) Department of Veterinary Microbiology, Graduate School of Agricultural and Life Sciences,
The University of Tokyo
1-1-1 Yayoi, Bunkyo-ku, Tokyo 113-8657, Japan

Abstract

Most people who died of Malaria were infected with Plasmodium falciparum. The rupture of
erythrocyte by parasite is directly related to clinical pathology. Therefore, from the clinical standpoint, the
elucidation of invasion mechanism of merozoite and development of drug and vaccine which can inhibit
the invasion have been needed. Here the authors introduce how to perform the invasion assay of
Plasmodium falciparum and the actual results.

)
Key Words; Antimalarial drug, invasion assay, Plasmodium falciparum

xz TK@T BEE~Z ) 7 RBEOFML
ZL®HIz REARERIC u ICEEE L, HEDOR R
BE, L M2 a8 EETSIT T % 7R ML BRI T#éa%%%@mf%%ﬂ@ﬁ
RHEIZBWT, RBRENCE AR EERVE B OBAMEINERICOVWTEIT TSR ER
MEINTWBEDIEREER T ) THRADALT A L
bbb, T, HRBICHETT IV TREIZXLS
RTEOBRRORFHITIBER~Z U THEREAD [F¥]
BEIZELALDOTHD, REOE ZARBREN
TEZERDNBEIINTNEDIFZ VD 5 FEN [A] *Ef&
BORT—VDHRTHBZ Enb, BVEE~F ® P falciparum ¥5& K
V7RBICELTIEITA I A I NVDERT FEEWICXD . ~= b7 U o b:1%, HER:
— Vo THENTEITY Z LIERSE Tl w%~%%%§f%%waé%auﬁ%ﬁv
W, L2L7eRnb, BEREROREICEREZES SUTHERBOERBEDERIZOWVWTIERED
LTWBDIEFNE RIS 2 BEOHEFEIZ 4 Eﬁyi%@l,\%éﬁﬂ'ﬁéﬂf:b\o B EDE I
IMRMERDOEEICER T AZ LN RENWT & ﬁ%?%%bﬁm®f\%%ﬂbw%5ﬁgw
Rob, FEHIECEHANL GHRABD R T — HECTERFRABEZRAALTHA I EENREF L
VTORIIZ, Auy A PORMEREABEBOM VW, FHx1E 5% D-YVE F =L TORFZ 10
HeEZ @W%:@<£m U7 FoOHEKIT HIZ 1 EREDHEETIT> TW5,
ﬁ&% CHI T U THEREA~LORN B, ©® v MK, EFEEH (Incomplete medium;

91




FAREETFGE Mk F 2013 4ERR

ICM) . 584 ki (Complete medium; CM)
FEOREaE AR
IHNWELThH, ERROZEFE CEAFEL W
i(ﬁﬂ@i BH. 2013), MEIEERIMER O & 0N
LY,
@ 5% D-YE h—ik
D-Y e h— DR EBIKIZEML
5% (w/iv) WSl L, 0.45 pm 7 4 VA —7g &
TG IRE Lz b 0, 4 CERIFERLHS. BRI
FBR~3TCIZRDTE L,
@ 90% Percoll/Sorbitol %
10X RPMI % {E#l4 %, 1L o RPMI © ¥y
& 5.9g ® HEPES % 100ml D #& & K I D

L. 7 4 v & — T IE 35, 90ml @ Percoll,

10ml @ 10X RPMI. 6g @ Sorbitol % & T
MHL, 74 NE—TCIBEET 5,
® T0%& T 40% Percoll/Sorbitol W&
70% Percoll/Sorbitol ¥ D {EHL, 31ml ® 90%
Percoll/Sorbitol # & 9ml @ CM # B 5,
40% Percoll/Sorbitol i& D/EHL, 18ml @ 90%
Percoll/Sorbitol & & 22ml » CM #{E¥ 5,
@ ﬁllf ( & ]‘7%‘}1%
%g%ﬁ%mowfﬁwﬁfw%wm&ﬂ

[B] ZFJE

(1) Percoll/Sorbitol #L¥
i. 90% Percoll/Sorbitol M & . 70%&0 40%
Percoll/Sorbitol W % 1 #
Percoll/Sorbitol #LFE % 1T 9 E I ﬁ:%@“ 5>
EMREFE LV,
HABAY ety F = — 7 (Falcon 2059) 1
3ml @ 70% Percoll/Sorbitol & ALb, Z D
FiEETEL, 3ml © 40% Percoll/Sorbitol #&
EET D,
iii. X %&C:@J: Sml LLF T 50%Het (~+=
F7 U o b) ICHHELZRGRMER (Z 0%
RMERBAKBREAT O ZDITIE, 2~4 BOY
VAV FI%@E{ZI—W%%i LI ERNIC X AT E
THERLTEL,) 2EEEEET S,
iv. 10,000rpm, 20 %4 , 7, RT Tu@:/ » L\70%&f 40%
Percoll/Sorbitol @ [ C&E YV ROR

W@E%:/\X‘/“—/I/E”\ N ETHRWERA,
\;E‘:l‘ztE—th “//}*U)ﬂm%: ICM’C2@$§J’—
b

vi. MERFRBTREOKZHZ D,

(2) FRiMmERE ANHER

i. BRIL duplicate TIT 9, Percoll/Sorbitol
SLER T CT& - Bk 6X105, & bR Ek
:mw7Umwt%me@&ﬂﬁlmN@T
BHBDo) CM%““%>%mdbtéio

L. 96 D=L 7L— hZARD, P%m@ﬂ
BRI R BHE AT, AEO Y = VICHERRD
BEANTZ Tz EDL 2TELS E L,

i, A Fa—% (C025%, 025%, 37C) T
20-24 BFFEIEE L, XA VLA IBERTA
M5, parasitemia & EFHIT 5, ring B O B
BDREDSEEDTVBETTH B,

[ 2]
Tx PAT o RMRRBARROFER O — I

92

T (1), RMmMEOEEAE Kx BXKHE
TW5 McLeod BRI Bk~ D BGE- 2 < 5 )
JE {2 N2 SR A B Sk o IR i ER iz
<, ﬂfETL’Cb\Zé

Invasion rate, :
% ring-infected erythrocytes

Experiment Normal MclLeod % Control
1 17.5 8.2 46.9
2 5.7 1.9 33.3
3 4.4 2.1 48.3

Kxﬁﬁ@> 72 B IRIMER &

ﬁ#%mﬁ
k,%mﬁﬁl%m
?é%ﬁ WMTEﬁ%%ﬁ’:aT
%ﬁ%m%
AEETH B,
@f.[ﬁlﬁ%x )j
EMTX BN, H
W2 DWW TCRTT 5
DIEZZRL T

(R E]

o (i

]ﬁ%ﬁi

4

A

I

HE

HF K

B

T §
CEHE

ﬂh‘#f;

o oY o

i

(i S
9Tk

s

AN R

el

4/A~Va/
AR Rl

[XCHR]
1) Kato K, Mayer DC, Singh S, Reid M
Miller LH. Domain IIT of Plasmodiu
falciparum apical membrane antigen 1 bind
to the erythrocyte membrane protein Kx
Proc Natl Acad Sci U S A. 102:5552-5557. -
2) Kobayashi K, Kato K, Sugi T, Takemae H
Pandey K, Gong H, Tohya Y, Akashi H
Plasmodium falciparum BAEBL binds t
heparan sulfate proteoglycans on the huma
erythrocyte  surface. J  Biol Chem
285:1716-1725.

RE
3) EIREH, ﬂﬂﬁﬁ%jtﬁﬂ RN 2
B 5 U 7R D E R, #EE%‘F% M“
L s 2013 i, =ZFAk. E&, 2013
4) vrxTra 75 %A, INEERKES ; #
B~T V7 RBEOHEMBEERR., 4R
MEE FiE 2018 AR, _JH: =H, 2013



FAEBEWIR Ml FiE 2013 FK

B S U 7 R R O HEEI SR
LrTya 750200 g AR D ?

1) WEBEXRT RRFFRE ¥ — tERRERYE 5
T080-8555 ALl s A THAG BT 2 #7 13 i
2) ERKRF KEREFEMGEFNER REBREYFHRE
T113-8657 FRREBSUIRXARAE 1-1-1

(8] F’ex ORI N—T7Tidk, Bz~ 7 U 7[R B OEFEREERE & IV TH O FRI B 2-F 1
WCEHI AT 2 TV 2, & DT R TIIHHERERNC ONWTAS AV—Ty "R I Y ==V T %475
ERTFRETH V. AR CILEOBIHEIC OWTRAT 5,

F—U—F; BEE~Z ) 7 RA, BIEEIERER, in vitro, <7 U7

¥

Growth inhibition assay of Plasmodium falciparum
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) National Research Center for Protozoan Diseases, Obihiro University of Agriculture and Veterinary
Medicine, Obihiro, Hokkaido 080-8555, Japan.
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Abstract
The authors evaluated novel drug candidate for Plasmodium falciparum using the growth

inhibition assay in vitro. In this method, the high-throughput screening for the evaluation of
antibodies or antiprotozoal drugs can be performed. In this section, we introduce this method and
analysis.
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3. In vitro growth inhibition assay.
A. Plasmodium falciparum 3DT.
B. Plasmodium falciparum Dd2.
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In vivo infection experiment of 7oxoplasma gondii using mouse model
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Abstract

Toxoplasma gondii, which belongs to phylum Apicomplexa, is one of the most abundant protozoan parasites, and
causes zoonosis named as toxoplasmosis. The invention of novel drugs to block each stage of intricate life cycle of T.
gondii still has been required until now. In this article, we described one of the most basic and useful methods as in
vivo Toxoplasma gondii infection experiment using mouse model.
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