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Fi6. 6. Acidification of ERab5/EhRab7A-associated PPV and
phagosomes. 4, localization of EbRab5 (green) and LysoTracker (red)
(left panel), and ERRab7A (green) and LysoTracker (red) Gight panel) in
the absence of red blood cells. Amoebae were pulsed with LysoTracker
overnight and subjected to immunofluorescence assay with anti-HA (for
ERRabB) or anti-Mye (for EARab7A) monoclonal antibody. B, localiza-
tion of EiRab7A (green) and LysoTracker (red) at 5 and 20 min of red
blood cell incubation. White arrowheads {5 and 30 min} indicate
- EhRab7A-positive PPV that do not contain Lyso'Tracker. Yellow arrow-
heads (30 min) indicate ERRab7A-positive PPV containing Lyso-
Tracker. White arrows indicate phagosomes that contain LysoTracker
and are also associated with EARabTA. Yellow arrows indicate phago-
somes containing LysoTracker, but nof associated with ERRab7A. Bars,
10 pn. C, quantitative analysis of PPV acidification. The number of
LysoTracker-associated (filled bars) or non-associated PPY {open bars)
per amoeba is showa together with the percentages of the acidified PPV
{circles and a line). Error bars represent S.D. of three independent
experiments,

min), suggesting that hoth amoebapore and CP2 were con-
tained in the lysosomes at steady state, The subcellular local-
ization of both amoebapore and LysoTracker changed during
erythrophagocytosis. At 10 min, 80% of acidified EARab7A-
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positive PPV were associated with amoebapore (Fig. 7, A, 10
min, and C). At 30 min, all acidified EkRab7A-positive PPV
remained amoehapore-positive (Fig. 7C, 20 min). In contrast,
amoebapore and LysoTracker did not perfectly overlap on pha-
gosomes at 30 min; all combinations of amoebapore and Lyso-
Tracker positive or negative phagosomes were seen (Fig. 74, 30
ntin). As the number of total phagosomes increased during
incubation with red blood cells, the number of amoebapore- or
LysoTracker-positive phagosomes increased in parallel (Fig.
7D). However, the number of EhRab7A-associated phagosomes
did not inerease after 3¢ min; the percentage of EXRab7A-
positive phagosomes transiently increased at 20 min and then
decreased (i.e. 20, 81, 25, and 19% at 10, 20, 30, and 50 min),
consistent with the notion that EhRab7A was dissociated from
phagosomes at this stage. The kinetics of CP2 was indistin-
guishable from that of amoebapore (data not shown). These
restilts indicate that amoebapore and CP2 were transported
from lysosomes to phagosomes via PPV.

We notieed that amoebapore was concentrated in the periph-
eral part of PPV, and not evenly distributed in the vacuole (g
Fig. 7A, 10 min). An immunoelectron micrograph using an
anti-amoebapore A antibody further docimented detailed lo-
calization of amoebapore in the PPV (Fig. 7B). At the 10-min
addition of red blood eells, gold particles were defected on an
amorphous structure that partially occupies the lumen. Fur-
thermore, the amoebapore-containing vacuole included mem-
brane structures (Fig. 7B, arrow). The concentrated localiza-
tion of amoebapore within PPV was similar to that observed for
endocytosed FITC-dextran (Fig. 4B).

Expression of EhRabs Wild Type or Miutants Influences Cell
Growth, Ingestion of Red Blood Cells, and Amoebapore Trans-
port to Phagosomes bit Net Endocytosis—To further examine
the specific role of EkRab5 and PPV, we introduced a consti-
tutively active GTP form (EARab5Q67L) or an. inactive GDP
form (E/Rab5822N) mutant of EARab5 into wild-type amoeba.
Introduction of neither wild-type EkRabb nor EhRab5S22N
affected the amoeba growth compared with the vector control
independent of coexpression of EhRab7A (Fig. 84). In contrast,
expression of ELRab5Q67L unexpectedly cansed a severe
growth defeet. This is the first case of a growth defect caused by
the expression of a mutant Rab3.

We also studied the effects of expression of wild-type and
mutant £:Rab5 on phagoeytosis of red blood cells. The number
of red blood cells engulfed by the amoebae at 10, 20, or 30 min
was counted (Tig. 8B). Expression of wild-type EARab5 accel-
erated engulfment of red blood cells by 1.4-2.2-fold, whereas
expression of either the ERRab5Q67L or EARab5S22N mutant
inhibited the efficiency of phagocytosis by 50-70% compared
with the control transformant. ’

Next, we assessed whether expression of EhRabb wild-type
or mutants influences the transport of cargo proteins, eg.
aineehapore, fto phagosoines. Efficiency of the amoebapore
transport was evaluated by caleulating percentages of phago-
cytosed red blood cells that colocalized with amoebapore (Fig.
8C). In the control transformant. cells, 7.0 = 7.5% of engulfed
red blood celis colocalized with amoebapore at 30 min of incu-
bation, whereas 87 % 2.8% of the ingested red blood cells
colocalized with amoebapore in wild-type EhRab5-expressing
cells (p < 0.01). In contrast, the expression of EARab5Q6TL
reduced efficiency of the amoebapore transport to 45 + 8.0%
{p < 0.05), whereas no significant change was observed in the
EhRabB522N-expressing transformant (68 % 2.8%, p > 0.1).
These data indicate that overexpression of wild-type EhRab5 or
the EARabSQE7L mutant increased or interfered with the
amoebapore transport fo phagosomes, respectively. Neither
fluid-phase nor receptor-medicated endocytosis (56), as indi.
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FIG. 7. Amoebapore A {(4P-4) and
cysteine proteinase 2 (CP2) were
transported to the red blood cell-con-
taining phagosomes via PPV, 4, sub.
cellular localization of EhRabTA (green),
LysoTracker (red), and CP2 or AP-A
(biue) in the absence (0 min) or presence
of red blood cellg (10 and 30 min). White
arrowheuds indicate EhRabTA-posilive
PPV that contain neither LysoTracker
nor AP-A. Yellow arrowheads indicate
PPV containing both LysoTracker and
AP-A, Whife arrows indicate phagosomes
associated with AP-A, but not with Lyso-
Tracker. Yellow arrows indicate phago-
somes that contain both LysoTracker and
AP-A, Bars, 10 pm. B, animmunoelectron
micrograph using the amoebapore anti-
body affer a 10-min incubation of red
blood cells. Localization of amoebapore in-
dicated by 5-nm of gold particles (arrow
heads) was partially localized in the vac-
uole of 2.5 ;m in diameter, Luminal mem-
brane structure found in the vacuole was
indicated with an arrow. Bar, 1 pm. C,
colocalization of LysoTracker and AP-A
on PPV. The percentages of PP’V that con-
tained both LysoTracker and AP-A (filled
bars), or LysoTracker only (gray bars) at
10 and 30 min of red blood cell incubation
are shown. D, quantitafive analysis of
phagosome maiuration. The pumber of
total phagosomes, and the AP-A-, Lyso-
Tracker-, or EhRab7A-assoclated phago-
somes is shown at 10-50 min of red blood
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cated by FITC-dextran (Fig. 8D) or lactoferrin (data not shown)
internalization, respectively, was influenced by expression of
wild-type or mutant E4Rab5 up to 3 h. Together with the lack
of colocalization of ERRab5 and FITC-dextran shown above
(Fig. 4A), these results also support, the premise that ErRabb is
unlikely involved in endocytosis. n addition, the efflux of the
internalized finid-phase marker was not affected in EARab5
mutants (data not shown).

EhRub5 Plays an Essential Role in the Formation of PPV
Subeellular localization of EARab5 mutants was examined fo

Rab7A
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agsess possible reasons for a defect in growth, phagoeytosis,
and amoebapore transport to phagosomes. Confocal immuno-
fluorescence micrographs showed that both E2Rah5Q67L, and
ERRab5822N, probed with anti-ERRabb antibody, were local-
ized to small vesicular-like structures that resemble those ob-
served for wild-type ERRabb and EhRab7A at steady state
(data not shown). After a 10-min incubation with red blood
cells, in contrast to wild-type ERRab5, EhRab5Q67L- or
EhRab5522N-associated vacuoles were not observed; their lo-
calization appeared to be identical to that at steady state (Fig.



Entamoeba Rab5 in Phagocytosts 49505
100 8
( ds
£ -
S
2 3°
3 £2
g :
5 1
o,
[+] o
vector Rab5 Rabs S22 O67L 1020 30 102030 10 20 30 10 20 30 (min)
Rab7A Rab7A Rab7A yeclor n“.%f\ : asfr': . ;ﬁ‘.l’r';
c gmo D
20 .
b 2 |
3 3
5 80 2
L g —a RabS/Rab7A
4 g - S22NRabTA
3% F ~ OB7LMRab7A
o Bl - vector
oo g
£ 2
L) 2
# 0 Secior habS 52N o 80 100 150  200({min)
RabTA Reb7A Reb7A
Rab5S22N / Rab7A Rab5Q67L / Rab7A

Fic. 8. Effects of expression of ERRab5 wild-type and mutants. A,

Rab7A

—

population doubling tinies of the transformants. E. histolylics

transformants expressing ERRab5 (Rub5), ERRab5/EARahTA (Rabs Rab7A), EhRab5822N/ERRabTA (522N Rab74), ERReb5Q6TL/ERRADTA
(Q67L Rab7A), and the control transformant with a mock vector (vector) were cultured in the presence of 20 pg/ml Geneticin. Douabling times were
calculated from three independent experiments perforined in triplicate. B, overexpression of EARab5 wild-type and mutants influenced by
phagocytosis of red blood cells. E. kistolytion transformants averexpressing EARabS/ELRaLTA, ELRab5S22N/ERRabTA, or ERRab5Q67L/ELRabTA
and the conlrol transformant were incubated with red blood cells for the indicated tmes. Phagocytosed red bloed cells in these transformants were
counted under a microscope. C, the transport of AP-A to red blood cell-containing phagosomes was affected by the overexpression of EhRabs
wild-type and EiRab5QGE7L. The efficiency of AP-A transport was evaluated by calculating percentages of phagacytosed red blood cells colocalizing
with AP-A. Two hundred phagosomes containing red blood cells were examined. b < 0.01 (Rabb versus control), p < 0.005 (Rab6QE7L versus
control), p > 0.1 (Rab6S22N versus contral), according to Student’s £ test are shown., D, endocytosis of a fluid-phase marker was not affected in the
transformants overexpressing EARab5 wild-type and mutants. &. histolytics transformants were incubated in BI-S-33 medium confaining 2 mg/ml

FITC-dextran, and endocytosed FITC-dextran was measured

using a fluosrometer. Errer bars in A-D represent S.D. of three independent

expetiments. E, distribution of EzRab5322N, EBRab5QG7L. (green), and EERabTA (red) after a 10-min incwbation with red blood cells, Bars, 10 pm.
Localization of EARab5 and ERRab7A was examined with anti-ELRab5 and antj-Myc monoclonal antibody, respectively.

8E). These results, together with the data shown above, sug-
gesl that EARab5 is essential for the formation of PPV, which
is required for the efficient phagocytosis and transport of the
degradative proteins to phagosomes.

DISCUSSION

Although EAhRabl showed about 50% identity to the mam-
maljar and yeast counterparts and the putative effector do-
main is very similar between E. histolytica and other organ-
isms, the function of the amoebic Rab5 appears to be divergent
from that of the mammalian and yeast homologues. First,
whereas the mammalian and yeast Rab5/Ypt51p play a role in
endocytosis, EhRab5 is invelved exclusively in phagocytosis,
but not in endocytosis. This has been shown by the absence of
enlocalization of ERRab5 and the endoeytosed FITC-dextran
(Fig. 4), and alse by a lack of augmented uptake of the endo-
cytosis marker by expression of wild-type or the dominant
active EkRab5 mutant (Fig. 8D). Second, the localization of

EhRab5 and its association to 3-5-pm translucent PPV, which
has not been described in other organisms, are unique to this
organism. In the mammalian cells, Rab5 is localized to the
early endosomes, and early endosomes directly fuse with pri-
mary phagosomes during phagoeylosis (4, 7), whereas EhRab5
is not localized to phagoscmes at any stages of phagoeytosis in
the amoeba (Fig. 3). Instead, EARab5 is localized, in conjune-
tion with EiRab7A, to PPV Lefore these vacuoles fiise with
phagosomes containing red blood cells. Third, in eontrast to
mammals, where similar phenotypes were observed in trans-
formants expressing wild-type and GTP-nmutant Rab% and op-
posite phenotypes were observed in the GDP-mutant Rabb-
expressing transformants (5), expression of BARab5 GTP or
GDP mutant showed a shmilar defect in erythrophagocytosis
and PPV formation (Fig. 8). This may indicate that require-
ment of GTP hydrolysis by Rab5 for membrane fusion may
differ between the amoeba and other organisms. Fourth,
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EhRab5 does not functionally complement the yeast Aypi51
mutant. This is in good contrast to the yeast and mammalian
counterparts, which are virtually interchangeable; Ypt5lp ex-
pressed in a mammalian cell was properly localized to endo-
somes and accelerated endocytosis (6). Fifth, compared with
other organisms incduding mammals, plants, yeasts, and a
parasitic protist Trypanosoma brucei, which have been shown
to possess 2-5 Rabb isotypes with distinet tissue and organelle
distribution or developmental stage-specific expression (46,
57-50), E. histolytice possesses cnly a single Rab5 gene based
on our thoreugh search of the genoine data base (data nol
ghown). Altogether, EhRab5 represents a imique Rab% showing
diverse localization and functions.

We have identified and characterized an unprecedented vae-
uole “PPV,” which is coassociated with EARab5 and EiRab7A
at the early stage of its formation and becomes dissociated by
ERRab5 during maturation. We have shown that PPV were
formed de nove in a very short time, and then acidified, in a
time-dependent; fashion during phagocytosis, by the fusion of
lysosomes, which contain ag least two independent degradative
proteins, i.e. CP2 and amoebapore A (Figs. 5-7). We propose
that PPV serves as a compartinent for the temporal storage,
processing, and/or activation of hydrolytic enzymes and Iytic
peptides before fusion with phagosomes containing ngested
host cells and microorganisms. In mammalian cells, a newly
formed phagosome is subjected to gradual maturation by con-
tinuous exchange of their contents via sequential fusion with
the early and late endosomal compartments, leading to the
formation of acidified phagolysosome (60). In contrast, in the
amoeba, PPV apparently serves as a reservoir of digestive
enzymes (Fig. 7) and endosomal content (Fig. 4) prior to fusion
with phagosomes (Fig. 7). An immunoelectron micrograph
showed that the vacuole containing amoebapore were enclosed
by another membrane structure (Fig. 7B). Although multive-
sicular vacuoles have heen previously reported in Entamoeba
(61), this is the first demonstration of a particular protein
within these pnltivesienlar vacuoles. In mammalian and yeast
cells, multivesicular bodies have been regarded as late ende-
somes, in which proteins to be transported to lysosomal lumen
are selectively packed into internal vesicles (62). These obser-
vations imply that some proteins targeted to phagosomes are
selectively included in PPV. We have recently idenfified the
homologue of retromer, which functions in retrieval of receptor
proteins from late endosomes to the trans-Golgi network (63).%
The observation that one of retromer components, ERVps28, is
localized on PPV might imply that PPV had a similar function
to late endosomes/pmltivesicular bodies. As far as we are
aware, such a “preparatory” organelle has not previously been
described and may represent a novel celhilar compartment.

The formation of PPV was induced most efficiently by infer-
action with red blood cells. A membrane ghost, but not a soluble
fraction, of red blood cells also induced the formation (data not
shown). However, latex beads, yeasts, and Escherichia coli cells
induced the formation of PPV to a much lesser extent (data not
shown). Thus, Rabb recruitment to PPV in this parasite may
oceur predominantly in a case of the engulfiment of red blood
cells. PPV were also observed in cells that did not initiate
engulfment of red blood cells (Fig. 3, E-L). These findings
suggest that interaction with red blood cells, but not epgulf-
ment per se, is sufficient for the induction of PPV formation.
One intriguing hypothesis to explain why PPV formation is
specifically induced by red blood cells is that PPV is required
for the degradation and/or detoxification of the content of red

¢ K, Nakada-Tsukui, Y. Saito-Nakano, V. Al, and T. Nozaki, manu-
seript in preparation.
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blood cells. It was previously reported that amoebae recognizes
surface glycans with Galpgl-4GlcNAc terminal glycosphings-
lipid on red blood cells (64) by a Gal/GalNAc-inhibitable lectin
(21, 22). The Galpl-4GlcNAc terminal glyeosphingolipid is
absent on the surface of latex beads, yeast, and E. coli (65, 66).
It has also been demonstrated in macrophages that the phago-
cytosis-indueed response also depends on receptors (67). For
example, phagoeytosis via the Fc receptor lead to the produe-
tion of proinflammatery molecules such as reactive oxygen
intermediates, whereas phagocytosis involving mannose recep-
tor produced proinflasumatory cytokines including interieu-
kin-18 and tumor necrosis factor-a (68). In contrast, phagocy-
tosig via the complement receptor did not elicit release of
inflammatory mediators (69). Actin and microtubles were
shown to be important for the complement receptor system,
whereas two regulatory proteins of actin cytoskeleton, vineulin
and proxilin, were not necessary for the mannose receptor
system, indicating diversity of the receptor-response relation-
ship daring phagocytosis (70).

In view of the signals necessary for PPV formation, we also
noted that a phosphatidylinesitol 3-kinase inhibitor, wortman-
nin at 100 1, abolished both ingestion, as previously reported
{71), and PPV formation (data not shown). This finding also
supports a tight correlation between ingestion of red blood cells
and formation of PPV. The fact that expression of wild-type or
GTP mutant ERRab5 resulted in angmented or diminished
ingestion of red blood cells, respectively, also supports the
premise that signal transduces from PPV to an initial site of
engulfment. However, whether a phagosome-associated phos-
phatidylinositel 3-kinase is present in the amoeba, as shown in
mamimals (Vps34) (12) and what effector proteins (e.g. EEAlin
mammals) (72, 73) are recruited to the phagosomes of the
amoeba in a phosphatidylinesitol 3-kinase-dependent manner
remain unknown. '

We have shown detailed quantitative data on how the mat-
uration of PPV and phagosomnes oceur during erythrophagocy-
tosis (Figs. 3@, 6C, and 7, C and D). In contrast to the gradual
and. continuous acidification of PPV, which occurs in parallel
with recrnitment of digestive enzymes to PPV, acidification of
phagosomes appears to be interrupted or, more likely, reversed
by neutralization, which synchironizes with the dissoeiation of
EhRab7A from phagosomes (Fig. 7). A few lines of evidence
suggest that neutralization of phagosomes takes place soon
after the content of PPV is transported to phagosomes. First,
ihe percentage of acidified phagosomes remained unchanged
between 20 and 50 min after ingestion (e.g. 43 and 38%, at 20
and 50 min, respectively). Second, the percentage of acidified
phagosomes was siguificantly lower than that of amoebapore-
containing phagosomes at all time points {e.g. 58 and 71% at 20
and 50 min}.

Wa propose here a model by which EARab5 and ERRab7A
coordinately regulate membrane fusion during phagocytosis.
Upon the interaciion of red blood cells with the amoeba plasma
membrane, independent E-Rabj5- or EhRab7A-associated ves-
icles receive a signal, in a phosphatidylinesitol 3-phosphate-de-
pendent: manner, presumably from the Gal/GalNAc-specific
surface lactin or a not yet identified plasma membrane recep-
tor, which initiates subsequent serting and reorganization of
these compartments. ERRab5 vesicles start to heterotypically
fuse with ERRabTA-associated vesicles, and then form PPV.
PPV simultaneously fuse with lysosomes containing amoeba-
pore and hydrolases. EiRab3 is then dissociated from PPV
before the content of EARab7A-assaciated PPV is targeted to
phagosomes. Because the size of phagosomes did not increase
after EERab7A was transported from PPV to phiagosomes, the
direct fusion between PPV and phagosome likely does not oc-
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cur. We propose that transfer of the content of PPV involves
vesicular trafficking, i.e. budding from PPV followed by fusion
of these vesicles to phagosomes. Once ihe content of PPV is
transferred to phagosoies, EkRab7A js dissociated from pha-
gosomes, whereas digestive proteins remain in phagosomes.
Neutralization of phagosomes also takes place in close timing
with EhRab7A dissociation. Afler degradation of internalized
materials, membrane reeycling from phagosomes alse Jikely
occurs via the budding of recycling vesicles (74). Finally, the
molecular dissection of a unigue function of EhRab5 and a
novel EhRab5-associated compartment in this parasite may
shed light on the Entamocbe-specific phagocytic mechanisms
closely related o its virulence competence,

Acknowledgments—We are grateful to John Samuelson for providing
the genomic Jibrary, Iris Bruchhaus and Egbert Tannich for providing
CP2 antibody, Barbara J. Mann and William A. Petri, Jr. for provid-
ing GFP-expressing plasmid, Yuichi Takakuwa for providing anti-band
3 antibody. We thank Marine Zerial and Akihiko Nakano for their
plasmids and yeast steains. We also thank Mami Okada, Maj Nude-
jima, Yasuo SBhigeta, Fumie Tokumaru, Osamu Fujita (NIID), and
Shin-ichiro Kawazu, (IMCJ) for technical ussistance,

REFERENCES

1. Tielle, T. E., Lovdal, T., and Berg, T. (2000 Bigessays 22, 265263
2. Greenberg, 5., and Grinstein, 8. (2002) Curr. Opin, Jmmunol. 14, 136145
3. Novick, P., and Zerial, M. (1997) Curr, Opin. Cell Biol. 9, 496-504
4. Deajardins, M., Celis, J. E, van Meer, G.. Dieplinger, H,, Jahraus, A.,
Griffiths, G., and Huber, L. A. (1604) J. Biol. Chem. 269, 32194-3220%)
5. Stepmark, H., Parton, R. G., Steela-Mortimer, 0., Lutcke, A, Gruenberg, J.,
and Zerial, M. (1994) EMBO J. 13, 12871296
6. Singer-Kroger, B., Stenmark, H., and Zerisl, M. (1805) J Cell Sei 108,
3609 3521
7. Jaliraus, A, Tielle. T. E.. Berg, T., Habermann, A., Stortie, B., Ulirich, 0., and
Griffiths, G. (1998) J. Biol. Chem. 273, 3037930480
8. Daclos, 5., Diez, ., Garin, J,, Papsdoponlo, B., Descoteaux, A., Steumark, H.,
and Deajardins, M, (2000) J, Cefl Sei. 113, 3681-3541
8. Alvarez-Dominguez, C.. snd Stahl, P. D. (1999) J. Bid. Chem. 274,
11459-11462
10. Stenmark, H., Vitale, G., Ulirich, 0., and Zorial, M. (1905} Cell 83, 423-432
11. Christoforidis, 8., and Zerinl, M. (2000) Mcthous 20, 403-410
12. Vieira, O. V,, Botelho, R. J, Rameh, L., Brachmann, S, M., Matsuo. T.,
Devidson, H. W., Schreiber. A,, Backer, J, M., Cantley, L. C., and Grinstein,
S, (2001) J. Cell Bial. 155, 1925
13. Vieira, O, V., Bucei, €., Harrison, R. E, Trimble, W. 8., Lanzett. L.,
Gruenberg, J., Schreiber, A. D, Stahl, P. D,, and Grinstsin, S. (2003) Mol
Cell, Biol. 23, 2501.-2514
14, Wichmann, H., Hengst, L., and Gallwitz, D, (1992) Cell 71, 1191-1142
15, Vig, L. E,, Deretic, D., Ulmer, R. J., Hibler, N. 8., Huber, L. A.. and Deretic, V.
(1997 J. Biol, Chem. 272, 13326--13381
16. Hashinm, 8., Mukherjee, K., Raje, M., Basy, 8. K., and Mukhopadhyay. A.
(2000) J. Biol. Chem. 275, 16281-16238
17. Harrison, R. E., Bucei, €., Vieira, 0. V., Schroer, T, A.. and Grinatein, 3. (2003)
Mol. Cell, Biol. 23, 64946506
18. Petri, W. A, Jr. (2002) Curr. Opin. Micrabiol. 5, 443~ 447
19, W.H.O/PAHO/UNESCO (1997) Epidemiol. Bull, 18, 13-14
20. Orozeo, E., Guarneros, (., Martinez-Palomo, A., and Sanchez. T. (1983) J. Exp,
Med. 168, 1511-1521
Vines, R. R., Ramakrishnan, G., Rogers, J. B., Lockhart, L. A., Main, B. J., and
Petri, W. A, Jr. (1998) Mol. Biol. Cell 8, 20392070 .
Cheng, X. J.. Teukamoto, H., Kaneda, Y., and Tachibans, H. (1998) Peresitol.
Res. 84, 632639
23. Voigt, H,, Olivo, 4. C., Sansonetti, P.. and Guillen, N. (1999} J. Cell Soi. 112,
1191-1201
24. Guillen, N, Boguet, P., and Sansonetti, P, (1998} J, Cel! Sei. 111, 17291739
26. Labruyere, E., Zimmer, C., Galy, V.. Olivo-Marin, J, C., and Guillen, N, (2003}
J. Cell Sei, 116, 61-71
26. Que, X., and Reed, 8, L. (2000) Clin. Microbiol, Rev, 13, 106206
27. Leippe, M. (1999) Dev, Comp, Immunel. 23, 267-279
28, Saito-Nakane. Y., Nakazewa, M., Shigeta, Y, Takeuchi, T.. and Nozaki. T.
(2001) Mol. Biochem. Parusitol. 118, 216222
Rodriguez, M. A., Garcia-Perez, R M., Garcia-Rivera, G., Lopez-Reyes, 1.

21,
22

29,

30,
3

=]

32
1.

24,
3b.
36,
7.
38,
438,

46.

41
42,

43.

45,
4.

47.
48,
49,
5,

51

—

- 52

53,

54,
55.

g

B6,
a7,
68,
69,
70.
7L
72,

13

74.

49507

Mendoza, L., Ortiz-Navarrete, V., and Orozco, E. (2000} Mol. Riochem
Parasitol, 108, 100-206

Temesvari, L. A, Harris, E. N,, Stanley, 8. L., Jr., and Cardelli, J. A, (1999)
Mol. Biochon. Parasitol, 103, 225.-241

- Juarez, P., Sanchez-Lopez. R., Stock, R. P.,, Olvera, A.. Ramus, M. A, and

Alagon, A, (2001) Mol Biochem. Parasitol, 118, 325-228

Dismond, L. 8., Mattern, C. F., and Bartgis, L. L. (1972) J. Virol. 9, 3268-341

Dismond, L. 8., Harlow, I, R., and Cunnick, C. C. (1978) Truns. . Sac. Trop.
Mcd. Hyg, 72, 431-432

Tanaka, T, Tanaka, M., and Mitsui, Y. (1987) Biockem. Biophys. Res. Com
wun. 236, 811-018

Nozaki, T., Asei, T, Kobayashi, 8., Ikegami, F.,, Noji. M., Baito, K., und
Takeuchi, T. (1998) Mol. Biochem. Parasitol, 97, 8344

Hamann, L., Buss, H., and Tannich, E. (1907) Mol. Biockem. Parasitol, 84,
£3-81

Landt, O., Grunert, H, P.,, and Hahy, 11. (1000) Gene (Amst.) 96, 125-128

Ramakrishnan, G., Rogers, J., Mann, B. J,, and Petri, W. A, Jr. (2001}
Parusitol, Int. 50, 4750

Nozaki, T., Asai, T., Sanchez, L. B., Kobayashi, 8, Nnkazawa, M., and
Takeuchi, T. (1999) J. Biol. Chem, 274, 3244532452

Hullberg, A., Leippe, M., and Bruchhaws, 1. (2000) Mal, Biochem. Parasitol,
105, 305-309

Tomishige, M., Sako, Y., and Kusumi, A. (1998) J. Cell Biol. 142, 9891000

Leippe, M., Ebel, 8., Schoenberger, O. L., Horstmann, R. D., and Muller-
Eberhard, H. J. (1801) Proc. Natl. Acad. Sci. UL 5, A. 88, 76507663

Novikoff, A. B., Novikoff, P, M,, Davis, C., and Qnintaps, N, (1972) J. Histo.
chem. Cytnchem, 20, 1008-1023

- Jaunin, F., Burns, K., Tachopp, JJ., Martin, T. E., and Fakan, S. (1998) Exp.

Coll Res. 243, 87-75

Stenmark, H., and Olkkonen, V. M. (2001} Genome Bicl. 2, Reviews 3007

Singar-Kruger, B, Stenmark, H.. Dunaterhoft, A, Philippsen, P., Yoo, J. 8.,
Gallwitz, I)., and Zerial, M. (1994} J. Cell Biol. 145, 283-208

Horazdovsky, B. F., Busch, G. R, and Emr, S, D. (1984) EMBO J, 13,
1297-1909

Juy, D. G. (1698) Cell 86, 853854

Rupper, A., Grove, B., and Cardelli, J. (2001) J. Cell Sci. 114, 24492460

Arski, N, Hatae, T., Furukaws, A., and Swanson, 1. A. (2003) J. Cell Sei. 118,
247267

Henry, it, M., Hoppe, A. I)., Joshi, N., and Swanson, J. A, (2004) J, Cell Bio,
164, 185194

Hackam, D. J., Rotstein, O. D., Zhang, W, J., Demsurex. N., Woodsids, M.,
Taai, 0., snd Grinstoin, 8, (1997} J. Biol. Chem. 272, 29810_20820

Buegi, C., 'Thomeen, P, Nicozieni, P., McCarthy, J, and ven Deurs, B. (2000)
Mol. Biol. Cell 11, 467--480

Nickel, R., Jacobs, T., and Leippe, M, (1968) FEBS Letr. 487, 163-157

Vargas-Villarreal, J., Olvers-Rodriguez. A., Mata-Cerdenss, B. ., Martinez-
Rogriguez, H. 6., Baid-Fernandez, S., and Alsgon-Cono, A. (1998) Perasital.
Res. 84, 310-314

. Batista, E. J., d Menezes Feitosa, L. F., and de Souza, W. (2000) Parasitol.

Res. 86, 881390

. Ueda, T., and Nakano, A. (2002) Curr. Opin. Plant Biol, 5, 518-517
. Peld, H., Farjah, M.. Pal, A, Gull, K., and Field, M. C. (1998) J. Bivl, Chein.

273, 32102-32110

. Bueci, C., Luicke, A., Stecle-Mortimer, ., Olickonen, V. M., Dupree, P, Chia-

riello, M., Bruni, C. B., Simnons, K., and Zerial, M. (1695) FEBS Left. 366,
G5-71
Desjarding, M, (1905} Trends Cell Biol. 5, 183-188

. Mazzueo, A., Benchimol, M., and De Souza, W, (1997) Micron 28, 241-247
. Odorizzi, G., Babal, M., and Emr, 8. ). (1968) Cell 95, 847-858
. Seaman, M. N., McCalfery, J. M., and Enr, 8. D. (1998) J. Cell Biol. 142,

G55-681

. Bailey, G. B,, Nudelmen, E. D., Day, D. B., Harper, C. F,, and Gilmour, J. R

(1990) Infect. Iinmaunol, 58, 43-47

. Klis, F, M., Mol. P., Hellingwerf, K, and Brul, 8. (2002) FEMS Microbiol, Rev.

26, 239-256

Silver, L. L. (2008) Curr. Opin. Microbiol. 6, 431-438

Aderem, A,, and Underhill, D. M. (1989) Arnne. Rev. Immumol. 17, 583-623

Ravetch, J. V., and Clynes, R, A. (1998) Annu. Rev. Immanol. 16, 421422

Pommier, C. (3., Inads, 8., Fries, L. F., Takahashi, T., Frank, M. M., and
Brown, E. J. (1983) J. Exp. Med. 167, 1844-1854

Allen, L. A, and Aderem, A, (1996) J. Bxp. Med. 184, 627637

Ghosh, 8. K., and Sumuelson, J. (1997) Infect. Imemunal. 65, 4243- 4240

Fratti, R, A, Backer. J. M., Gruenberg, J., Corvera, 8, and Deretic, V. (2001}
J. Cell Biol 154, 631-644

Simensen, A., Lippe, R, Chrisloforidis, 5., Gaullier, J. M., Breeh, A,
Callaghan, J_, Toli, B. H.. Murphy, C., Zerial, M., and Stenmark, H. (1998)
Nature 394, 494498

Damiani, M. T.. and Celombo, M. 1. (2003) Exp. Coll Res. 289, 152--161

203



204

IR Al 7 A — - chitRim (R3gdORSEML) 907

@ 4. SEYNETSC BRRDE - RENEEHEr

MARFRHF 7 X —-}\"}’"ﬁ(ﬁﬁ (BiR®RIEMEER)

)

A

BRFoParbt (R1)
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i M ".’1’5"&?2"’%{& sﬂu RGR A D1 ¢
| nEpsEssRL TRROBRYEY | FA7 A—1BREL ZL(HL UBOPE N
i RS e o )P (My | BRAMEMEATIE, BE
2 THI(RMTRLERL | MPA—EOBESANEE
TWREWLWI EAHD) LTRRDZ EdD 1)
B 2 EREROBEHF L [ £ Y PO—BELV »(20) LROTALEMEASD
W7 A —sifR—
¥.| RERE. ARBELERALT | BT A-1E zL
] MEEL, EmEEETS. FAZ
S1 LTARRES LR
DRk ST S, AR | BT A E0—T 7L
L ] FFIRN
T mRcAMCREAMASESSN | FRETEHE TIEBE #i
i ICAMELMMI FLF—UR | PA—IE
| e, TEBEURMICARS
Rt 23 ipl
W RS RIS L B AEOERE %2 MBEAMEECE SRBMT £ — RikD

WO bYECECTRES AT 55k EWA (TR

HT A — RO MR - 5 RGO ﬂf"ifm g _
#% ([FA) OBMETROMBERRIERMELL e i -
. bHEC RO TUALEO R ¥ bATE LI E :2‘: Pt A :iﬁ:ﬁ
BEORBL Teivion, 2{OBHAREBLL
TWRHAT 2 —° (Entamoeba histolytica) Bio Mérieux
SR (HM-1 :IMSS, HK-9 & F) CEMOBIRGENE b - THRHME LTS,

PN TR L TN s L

VB, R LDLIATIITvA ‘/-\-9-‘/“/

x100{ » }

BlEis & 2 b, Xedbl las it £ & H, x100LL 1~ w’b}.'FL*Tmt'Til’sE:sn%.

B0 kB LMMEELL 7 awY /lﬂ,L =

L AEET L X B TRTH 5. — BERLOER

%4, hdBTHEM—L Dbt b IR R 1. BREORLR

feiiEik% » b (Bio Mérieux 7 A —s¢&#H PO R L 5 20T, EM

2 VIF+y b, BAREAHRR2H Y F ¥ TR T L v, 0, FRofinE
Yy IouTRESZLREALLIEREG BT E L,



508

2, Bt HBRHELOERE

iRk, MEARECOVTRBCERT S
SR, REOSERET L v, BILIZHE
CWEES LA LYHEOT, RELIRY
Rkt mFaBRIBIL L T-
20C, H5443—70C (deep freezer) I TR
FT 5, RN RN 2 s S ik
FERED L ZIEH AT 5, UallAHR
Lize, BHuMZFEI2icebox PACTHAFNT
ahEH L, B A, fHE LS - BEYE
038 L2 iS4 ISRET 3 1 RIARRIER
btk IR LRT (X 5,

WREICE > THEHYHHBH

ECC A, tOIFA2EELTLY S
S LML HRN T A o SADIEET B
CIZELEDATHLT, TRIHRINT A —9E
ELTHRMOLTH IRE#ET AT L
¢, IFADBETRU EOIMEMRE RTHS
b2 IumENMILI L HRT ST
Hs,

3. FBT A— R CTRELES
FIHITIRT A— SRR OHENNE A L g L
Ted, T A—sSOHENEAL L CHEIRNE
%+ ¥ 7 (asymptomatic cyst carrier) t L
THRET A HUTHIS, DX V7 (0h
WE—HE b HAE LI D E D4 carrier, fiik
I3 = 1% contact carrier £ ~=272) b IEHR
£ (nonpathogenic) DRBIT7T A—+5 (Zh ¥
BIEL Entamocka dispar L L, REEYHT
SHMT A= T b b E. histolytica L 5\§E
FLTIRS) Mzt 36D, E. hisloly
ticg (TIR L T 295, SEihoo g R LT
O, oM TIMMESE I HE S TR
LDEDHEI LT A EUNH L, YUk
25 AR OPM G bl B, BHERIE
WMIEAWEEM DA, AL, MEREAGE
PUELMET O RN & 2 O b Sk
¥ persistent D& L L THETAHG L »
LohrstithhaTud, IOLILr—
A AR OREEOMETRHED L 5 125
B THE E. histohtica izt 5Bkt 3 h32

LbTHE, —H, E. dispar BiCRAEREL
e, LIt THEBRORLEIR -,

. XX UTO—MuRLEHELL L
BH 5, KAk LT, 2+ Y TL
7121 (convalescent carrier & BRi 1)
HHLH, PELHTZTIRRIORELEINT
A—oShithRE LA, — I TFA RRHIT
A— SO e ERETE L LTHCGh
T 3 X v ARG (gel diffusion precipi-
tin test: GDP) & v $i@T, LI OWREHEN
Hiv, TSIV NAERMHALL Y
YTZUHFCTHERET LI iZonTi
B OBRBTRIFACI > TR CTM
TAEILRTELG,

IFA {2 & » T symptomatic 27 2 —/YED
=2 PRt A, BRI L - THIEED
SYMENALNSE Z LT RERT AT
Ha, MERTOLOLHREIZL > TPPREL
BILYMGHE LT b (Hal),

MESWIEEIZBRET LN

AL HA T 2 —SREOTEE BT O~ L L
THeALOTHENG, FOL S LAk
WT A—sSiiERE S s, LN PEE- TR
Brefiwdt s, EQLS8243027T
IFARETa b)) Z 2O F LG
ha,

37, MECHLYEIIFGDHMT A —
DEEMRRE AL L, BRLEI LHORR
BEFiMLUTOL 322 a2 LT
3,

(1) B¥Eg LI~ hkiT.

(2) BEFEHERUE,

(3) JERR AR,

EEERMIZ LM 7 A —ostil & LT, INHG, T
ZEOMBIRE L - THRIET A HIITHE
O ERTILE’D IO S H T
A= QAL BRI R R B 2 L
T, 8L &Y, ZAEFMERDON I b WA 1
Lo, =, w7 2SO L 5 ITIRE
CERCTIEARL FDidd, pRER# %
il ZHIURER ML A O R E, 21, B
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FA—=sRIL L BIRKkA & { Rl Ty 5IHR
HERL L hORBETAGHL 2 LIZLRET
EAETHS,

IFA ¥ ET oML Fe0RMITM 7
A—=rELFRIE TS LR - T3, —i%
FBULRIBT A —/SEOQRE L RIERT (T
HISHARAL RU), WL I Eh
FAEMLEPRITAE 2, R 41X
U BT o R TIET IR HAS R T & U
FEREY S, 210, 167 A — @it xit
BIFADMERIZEL S L v ALY &
OT, IFADF—2DATHERY 2 F+ 2
ERBECINITH S, BEILFE L
YELTH T A—sflianvigs, L
ML S EHEGRIFAIIG TR L, M
HE»OHEL#HT 5 >, PCR a4k a
EHERELTEOMAERML T3,

FLERLLEIE, BP A—raisisT
RIFA 2% 50IRIRIFAR S o1 A L 0
i, X256HItRIZ BB LTS Eafde, o
N MF AR 20T HERTH 5.
PR b 25085~ 00%8 80K T, NI D

B ofES, B SATLLT 2 b

BEiz & 3 IFATI40~50%RBREOMIEH L
PELOTCLd o,

— N, BT A= (T A=Y EIFIR
B) OB UBEIER» CRETIRA S
CT, =a—5 EopifRi2lrdiThbha 2 byt
Zod, Do OB S - TIFRIE DR
BroM#tirntc b, b IFA & &ie My
ERREERT R TH S, T A—sYIFR
WOTEERNCL, dREnPruleout T3
CHHHTHE, LEDT e b rvREIZE SN
BT b7 A= ST AERRI (2 12 100% D B 14
RN TOE, M LDNET S &
Bo#Erdon T3,

IR DL, BURKE LT HE T A—se
BPRETELOILLAY, LI TT A
SEECCLT O RN ERP ST, Hifks
oyl d By L, miF2lrs iy IFA
TIELIRLACE 540x4,096% F L B4l
B L, NP O KU Lo iR i 7 - O Bt

MFINT A — o HUEAR (BEEE KAL) 909

Hivanto o, BERA% Sov PHEREY 2 T 35
AUYE~3THLE, METHIE, IFA* S0
WITDT7 A —rSED MEERIEBRHTED S (12T
A= SHFRUE A U TIRFEERIFE L LT O
BHfEHLTe5,

BERET A, HHIT7 2~ SEDRAILE
RUL X » TIFA &0 U Fi el o 5
B, KETLHHEML ZAENRRES R
3,

SITIHERNHE 28y, MIROLHS ¢
EBBLLTFDL S 3,

VBT A — SR B AL RIERTE L
MRERE CERPEL) PMEREEEL L
THirons, ZOPTETERET~IRNR
ERLEUMERETH 5, S0 THHRE,
PIASRMTE, PCR 2 EARIITSMAE L 4 3,
SOSHMOMEKD I b ENLERAIY a0
FOL LD L & B, WHOUNERE
PRI TRINLTC 3,

RS T A= (T A SRR L EE-
REBARRBRETCT, 2a—LETRIGOfFA S
WESL, LB MBS ET S, RERA, N
MR E, PCRIZISCTHML L L EME
BUFTRETH 2%, s Ekesv2 i+
AMKLLTEETA L6553,

T A =SSN RN T A — SRt B L 2
LEDLNA L IFRIRCRL THAAE D8
REFRIEL O,

WIFANRBELUDES

AHID & 5 A T S ML AR
BRe MM b B LML O —2TH- T, 1
DI RHRELRT=—A— LWLy, 72
—HEDE FUDARMEE LS I Lol
5, Lizd- T, IFADPREM PR TS
GEAEIR) I2MHNRI A 7 A — s SHEZ IR B 5,
WHBD & F ITHRUIIE L T RGO v~ nti
Yall, HECRERMIBERTH-TE
REMEETRAMHE L ¥ 2 My
{BHYHH B,

dfe, 0L iMMRBOBAYCHEL
Lo dud e & L o D IR R DK L 2 1ARSE
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(false positive), {4JE1E (false negative) O
BT H %, false positive PPHBT 5 Lk
EHECGH»EEL T 270 IFA Ot byt
L, BEOETFVREY RIXT L) HEi
AnHirotrdt, B b TUIELL false posi-
tive DRI 3 N ETNEINRIER K (PN} @
FERPBBLLILPHL, 0% PNOr
~ABLBTIEH %D, FRORELTRA
o, WUERREoRL> I,

false negative QMo TIEFELBEE I
HidvwohTuele, HEDL 3, BT A
— oSz d o LU SR E D R 3 AT — TR
¢, LT, FEpiflilRikRans
», FECOBBTRMEEEI RT3 HE
BioRAL 3 &0, EEL T Eko
DRIEEISEOMPHIMREL T 5 LR EH
T i, WA, E histolytica DY V8L 2k
iz & - TABEEIN s aT v 31268
b6, MHPOHT A — T8 B
W7 4 v—i, IFA, GDP 275U 8@ Jitkic
Lo THIEHETH- T LS L s
Laid 5, EIREMO BRI L AL,
= OGNS IgM iETH - T, I 310 %
DD 1 ~ 2 DREBEEPPET LT, 3
&1z, HIV L E. hisiolytica t O & HFOH
TFTW, WHEIZGDP It £ D false negative &
DR G e, BRI » T L v EREN
DRIEFREN DI RRISCRRTAI LR
EhritDLlBbis,

WMIFALXRBELDEY
MELTOLIA, FAOREYESTH
W I b T o L,

B REOESIFE

1, B7A—45E

W57 A s SR L TR T — 2 OFHG Y T
RN FDEHOOTIHOWN L L CHEBLL)
ATIS>LEMH 3, FTRIERAOHS B
Rffidyneat, BEIMEC, EFEERCE
wandiug, mEYEEL 5 59, E histoly-
tica d* E. dispar " OENHLE LB, 1O

CERTEMEHEE LOBRNEEREY K
WLz V70T 5, —F, THEG I ZHRE
Bk T RILIEE E histolytica DSl L
THERBI 24 Ms, tROL5 CEWEYE
BECHRLIh, 2B 5 s <S3EKDE
bR RERIEEMLY () £E0REENS
EPRAMRE (EREPEDL), §CRPCR
BT THELS 5 282, $ IRERED
WMEQES (/2R ERES ) BHFLLE,
TFrHEl s it b LG 2 DEEDL L vERS
H o ARSI P NS T T A
Hard o, MG ERRETEROERILT
A= ADMBHRACHES LD, TLbLRER
T hH 2 E. histolytica iz & % invasive
amebiasis QDHFIZH v, —F, HEMLEE
BEREOBGH IRk »T 32 ¢
UL TAET YL, T4b bkl
M LY E. histolytia/E. dispar D
EMTELG, TOL I RMMEL (A
DTEAREHIZIF S~ TH 5,

2. BERATA—/YE

7 A= ROHHOFTH > PHLT, @
fREBWHC THFEAT A~ S (7 X — HEHFIR
) MELRLG, AFREOERLERLT
FERITAL L, (LORS CESHEFERIH
BahlBe b7 A—S i tE-T2 Ll
MFEEOFLTTRLTH L 5,

B FREAOEHFBLENSEEICIEITED

WO 3 ST £ — s DB A2 10% i
O IFA DR EET 3, 20L& 5 hEe
B2~ 3BMOMEL - TRA7AHE LTHER
Tad, MOGDPLEDFERLERLTA
BEYNDH L, FNLEMRCRY I LIEE
B, WHRSTYRL Y, o FE2HELT
W E IR T AL S MABILTHS,
T RO IR, PCR Q{EHIEM B
b TETCADT, LHHIN R
PRLTLEC, BEOHES T PHBXES
MU THET 25,

—%, FREOHALHRD L 5 (- false
negative I T A Z LB LAY & (, &
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HkyEEHL (£ b IFASERTHNY, 27

MOBEEL L LA Np e, FIGC1~208 .

KafrhiE, B GDP LHERAL, R
PRNIEERIL L DFERLE L A,

HE@izd, BEORITRIR, BRKE £
Oz su TR Fz 2 2B 2NETR
e,

FH T A= EREE-T, PCRETHT-T
BN b v B U S BRER e, %
DS UL RS TOR—RIRERTH 5
Aboa g — PRI LTAZDL
—DDKETIH S, FRBOBLTE LD
BERMT & L A C I BART DI, F
FMMCFeF=YeERLTLIVN, UTh
L AR STIRIEERIFCE 5 Lo Y ERIR
B,

EEBENFALAEBEOREMEDM

FoE {:ppoing

FRrsbot, IFAREULLERER
HAEEREIER Y F it » Tl A d
NEBETRES A I L E (, FHRIFRE
CTRIETBHEE LTLECLNZ0T, BHE
il toREELELTAI LR L,

17, BIEEMCHABLTCSDIIIFA D
L BAONEIEET A LEREDH D
(BiR),

FAT A —sSERBERAC IR SRE L b {bEF
BEELC Y- THERETI. EXLHRBTRR
HWe DAkl £2TH » s, SR
aspiration 2 A, WEEES I L2H LD
Fod viomigdEs o2 b bdhh, 20X
S5 faftE R BB LI 5 A THETT 2,

B RROERES-= b4 38y~ H
BThisAbu=2gY—n (BREZII—w
i) THE, AREOFEY—rIRUEL
SUAIT B B, S OMERILMGERT 2

M ] 7 A o S A (BB ARG 91

—HERZ AT 50, ERMCRBECERR
HrthHaZ L LIRS NTEY, ERE
Bruosr b, SRMENYESRIN
WENAITREMYSH B 2 LT LRAET 2By
hHa,

B LVIHERES Y FOB®

Biston & 5 124iE & detect LTRUFT 24
Eh&y b E LTS AL, FRLHIET
{2CELLABS (#—2 2 U 7) i2X - THE
B s 17 ENTAMOEBA CELISA-SCREEN
¢ ENTAMOEBA CELISA-PATH O Z"#®
o FMWMATRTDHS (BT RAT Y F =
¥, TEL 048-432-1446), Z@FER T A—s7
DRILFARE bR 4MIE & RERT A O X ad-
hesin # & » # v —+ ik % A T ELISA
TERT S LOT, WiEidE. histolytica t
E. dispar T HE D adhesin ¥ ERL, 7 A~
RO A 2 Y =2 U HAT S, BB
E#TH 2 E. histolytice D adhesin DA IR
i LIz T, BEIREHFCMHEATE 5, &
1:, B0 % v M TECHLAB (7 A Y 5)
DL LREAESNTHD, MATRTH 5.

X W

1) 71 B HER, ZWETRED D FAT
A — SR RIEOMRE —138 M E MR L L
T, il SO{E G R TI) [ 167168,
1985

Nagakura, K., Tachibana, H., Tanaka, T. et
al.: An outbreak of amebiasis in an institu-
tion for the mentaily retarded in Japan. Jpn ]
Med Sci Biol 42 | 63-76, 1989

Sargeaunt, P. G.: The reliability of
Entamoeba Ristolylica zymodemes in clinical
diagnosis. Parasitol Today 3 40-43, 1987
MiRE—, IERER, YA B IHRAT A —
SGRTIE B RE R MBRAER D ¥ v b (il
7 A—sSHA®) O FURFHE 42!
227-233, 1993
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308 5N HE HE 2D AP DY FRRT S E

4-11 EREER
| 1) FREP % —IE ™
amehbiasis /!

| E# - #5E)

B REMICET 3 Entamoeba histolytica i€ & 5iH
{psefietk % ek & 5 MEBETH 5. TEEK, FHT
A —st (=Entamoeba histolytica Schaudinn, 1903}

s BAETIENKERRAFREED E. histolytica
Schaudinn, 1903 (emended Walker, 1911) & IEfRE
o E. dispar Brumpt, 1925 & ORAE 5 2EORM
g bhTwd. CRbRASEL <A TRERBD
P BECYLEChbOTECHET AR
EEEELTWAVY, bABETRRAFETH D E
histolytica BREME % AT A — ~fE (amebiasis) &
LTEALTWIDTRED TRKHES.

(REA - &HE]

E. h;‘stolgur,tﬁz'c:z oHER %% (trophozoite, B
4-19A) LTEF (¥ & b oyst, E4-19B) bR
xhp ERBEBEERALTCERCGERL. Fl
o EEALCYEeT s BEER0~46umBE
BoRhcgBinhsRoh i) — 4 {karyoso-
me) REET S BEFRHEFCHEEE 12~156 am,
KBBECHREN, SLOBENRTIRORRET
LA P ARBEBETCAHRE SR RRERE
(chromatoid body) %% ¥ =—% »ia (glycogen va-
cuole) MEET 3%, RAEFCTRALREN W
HRETHAEOBEE e & EDHCHERAMILL 5
3. FELETCRBRENR R

[ #]

E. histolytica & E. dispar BB LEE L e 2®
E. histolytica B OREHRIEARIK ko Tk
Vo, LisL, T (E. histolytica/E. dispar) %8
b s EAORLEENRFET 3. E. histolyri-
ca ic & B EMHEERCCERUL 5, 000 AL EEE h 3.
SfEREE 1k E. histolytica/E. dispar DGR
SRR EEICED L. & T AR 1970 KD
b b EEER TR THRREOEMAFR I,
2 Dk T ORI BUEREEE OHITHRICH 5 Bkic
rz3oThHbh, Lo E histolytica/E. dispar [
upi BB EE (sexually transmitted disease; STD)
D—oCH LT LEEECE > RHEDXETRE
BB AP E A ITERRE L B o T 5.

{E 419 FET A=A
A SeERlditk, B REK
WVEF @~ b Yy
%&). RRERFEERS



{E 4-20) BT A =
S AEFRBRER
"'. (PAS &)

P SHOFHT A — R
S RE (RE) 288
v 5. [EEOHBIIRE
q BEFRTS, B

A=tz {oF ¥ E 4
q L

[RE - miEEE)

E. histolytica BBvEREBEROKERS - TH v
THRBECHEDS & ENTELH, BEROFRYE
ey (PEF{RAE#E asymptomatic cyst carrier} D ¥
FUHBTIHE VIR AV EXEHLI LR T
w3, —FE. dispar BRBERETRAE L A5 B
ETFdcidihn

BET 5 IC B E AR EBRAICRAT O &
1R & 2 3 (invasive amebiasis). BABLRT A—-7
RETHRTEELEST 35, ChAAREREOIR
BLhd thArbbrE XS, REREFRBR
E (BT A—-E) hoinE 3 ([X4-20). FREHNL
1Bk LITHEB HTER SR ERoRT
3. T Aot i kR L AT & 2 - HIRES ¢,
2 DRERTE B ADEh o KRB BRAT S
#, HETHEHRSARECESREE LS 0 TERN LS
& BEOEBESL B KBoWEEHRETAE
Brxo&ElE L2 BIZS-OREEBRTH A,
BRACEEAORMTFEICT A -~ EEXBRAESE»
HIEBLTETIBENT A—~ETHE. TRSB
(E 4-21) #BLH . DHBETRFHAT A —fEHR
O 30~40% LTI ELIE ¥ e RIBT A —EICHTIR
EHREGH LA OTHE. [FRECIRSEREED
R tHMH5. TOEMCERBE BEOCFILKX
SRS AR AR bR D, TR T O, Rk
~OZRAAEGES, WEORBIC X SEL, EEE
BBOERE, & bHEBRTRE ThicS 25
BE~DERL Y WA WS hiEEYL & 3.

(REERAER]

BT A —~EORBELHTOL Sk bNRE @
T A —FH (amebic dysentery), @FRFIEH % 4
b kB (non—dysenteric amebic colitis), @F
$oBIERRY (post-dysenteric ulcerative colitis),
@7 A— & (ameboma). T A — FHOBERE

R 2~3 BRRE. AMCRIE L 2B e MER
TR ERHIH, EEATH BEEED - TESH
CRET 3. THEMOE BEETHERLEL,
EREMES. THIE L BREAo+&E, MWk
FEAERC L (EML, TACHEASELAVDWYWS
AFxEY —REETE. FRRALRAZEET, &F
fEW S EEHBFCReh 2. BBE AL, FElK
EMEROHINS . T A —FRFIABIEL L e tRAE
% post-dysenteric ulcerative colitis 2 5. T Dif
AFH, BMLEER & A 3. non—dysenteric amebic
colitis T & FH#, EMAEIER L %234, THOER
HEEEE HERGmE EE KBRE SELY
SETHEH, MOFEELEZ LA BALEY
CFRARALR DB BN T A= ECAERTERS
RRALZ0HAT, BEROC LSS, '

Frgg ¢ FHER, FHoBER BREM EE
&&f#ﬁ% ﬁAHEEKKﬁL.@&ﬁmﬁﬁf
5. é&mﬁﬁﬁ,ﬁﬁTﬁ.ﬁbﬁt%ﬁka B

- BLRMMOSEEmEREMY Abh 5. RBMRAE

BT 38~39'CHildk, E3mBkit 10, 000~15, 000/x! £
Eihd 3LCRHRERLAESRtORBIC
RUTEx 0fERE TR b AMBECRE o
R, R#, "PREELLELS.

(2R - $RRIESHT]

ZitA—F v CREBEERE LEREEEN L L
T RRRENAHECTS. RERBEOBRSERRTRAR
PrRESENY, FRECEREFTRET 3 E
kistolytica & E. dispar SR HE v~ AT EHE
TH5. LHLTHEROFIEREHEL T35
Btk E. histolytica CH B LEIFELTL v H/EH
ERBENMET T2 LB B L A A20C, BREKE
LCRELREGE L ICRET 35, EELR-TH
#4353 EFoRHerS 0Bt v-2—
FAERYORBFERHRATS thKa—FR
B, rIre—LpfAs PR LTEERET &
HFEH HEWHEEERL T, BEcBEch

-E. kistolytice Bt T & —HICBELTCE

¢E 4-21) T A —,EFTARE
(MM RFEFE ORISR EEICLD)

~
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Hik & LTS AR RIS 3 eI T, Z ofthicfE
%ﬁ%ﬁw&,ﬂﬁAﬁaﬁl<ﬁmana.—ﬂ
gy ic RFFIBEE 0 AP, Bt & DE
%T}—ﬂﬁmﬁbfﬁﬁﬁFéﬁ%ﬁbna.ﬁ
BNICT A —~ERE Ry R L bEBRAE
%i,&hmdmmtﬂﬁtf%xm.ﬁmﬁﬁﬂ
ﬁmbwﬁﬁﬁﬁﬁﬁi%w?u&m-ik.ﬁﬁﬂ
PFDNA FFEHICL 7= polymerase chain reaction
(PCR) %, E. histolytica OiaDRE S FICHR
he) ru—-FrAfEERALLY Y FAvF
ELISA # £ IC X 22K b BLIh T3 FiC
adhesin % 4By & L7 E. histolytica 11 % » b WA ¢
FEHERTVS.
%T}—ﬂﬁoﬁémﬁﬂﬁﬁfﬁﬁéﬁTEOH
ﬁ%ﬁk%&,K%ﬁ,ﬁ&Eﬁﬁk&m&#5%
%.HIU@%&%%&#@?@%E:T%%&T&
3. EEMEFROMRERE R B X RgETR R

& &)

EJMMr®A®§%ﬁ%%énkbﬂﬁu%§&
v E. histolytica 7~ E. dispar B¥|ii B2k
%Hﬁﬁm%xaﬁﬁ%tbf%ﬁ&f,ﬁoﬁﬁ%
ﬁﬁé&a.%ﬁTéﬁéﬁﬁﬁmﬁﬁbbfkiﬁ
Eﬁ;ﬁt&s-%—%ﬁ%ﬁ;ru:ﬁf—»?é
6.ﬁ%ﬁ®%=¥7-»%ﬁﬁmﬁﬁﬁgé(§
4%@-#*97®%§#M§&a%ﬁ}bu;ﬁf
AL HIBREOHBRRDEN, F4RFF=FTR
14}%$mﬁﬁ?6.}rn:ﬁf—»&8&:
b A § Y —ABE R BIVER & LTRIBE, BR
BiEnERcEREh TN 5.

(F BA)
ﬁ$®ﬁnﬁﬁtﬁﬁacamozbnﬁﬁ®ﬁﬁ
ﬂfﬂ—&@&nm%ﬁ®$%mﬁta-ﬁ&ﬁ%ﬁ
CHRER TS BT L b LETHD.
A En)

<§¢mnﬁﬂ7x-mﬁ®&$z&§;—»(mki)

1. BT A—E

@D TFTA— A ERBR
ApOmgU =N | 1.0~1.269/B, & 3XT B
Fumti—i t2~1.4g/H, %3X7TH

@ FA—AFH
AoVl
FoyS =N
FeFOIXAFv

125~15¢/B, % 3X10E
2.0g/8., #3x7~108
1 mg/kg(TW* 65 mg)/H X
10 B (AR5 650mg)

2. FA—{ERTIRE
ApQ=gy—-n |15g/8, #3X10H
FoyS =N 209/8, $3x108

FrFOIAFv T A—rAFRH & EER

(TR 8 RET A —AF NEWFEDRRY (hRIEEA
), BT, ¥R, 1993 kU —HEELT3IM)

B i

Martinez-Palomo A: Amebiasis, Elsevier Science, Amster-
dam, 1986.

WA & RET A BRCE T FEREOHE B
6%, ppbis-561, BEFLSE, BH, 199

MR 8 RET A— REABERR, BUHAE 3, PP
155-160, =PLLIETE, R, 1993
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2080 ENE B B E

HEETH ), BRERKADEESK AL (BA, HPHRe
FELHARE) THESHORENTIRTHS.
c) BHAEROREG

TEERNOPTHRTETEATVEIORT 7V V5 =10,
BOx=—3%, A70F2TH35, HOEF OV TSRS
ATy L X ARETREE "EREH T -7 7 v F
sy /HEFS) MR  ERAEES  ARLTFERE) v
BELTW3,

=H%, MO, MBIV FTRI90F /08 I EINET
Bo, AETHAREOBET 7 V7 —NO% b 50185, 2hT
H29, SARTIVTFOI/OOFCTMENHBEIATVWE I L
YEFEICE, ZEY, BT 7 CREOBIRGEELLT,
ZV =& TR BUREBRROEEET S,

PER~ Y 7 TREZ ORRESDH Y, 7 00F v EHED
IEHHEVOT, O, TUbET Y- A®, AT OF
Vo BO%=—AEFFYHA2) OHE, <7 0—0%ER
RT a0ty BEEFATRY - —AARBELLBCELTT
~F Iy REESEEND,

d) BHEDEE

LART, B4R B BRETROLLIAF O FE, v>=
—AEREbREY, ThORSTRTLESZVWHEETHS
EERB, SN A - DwTREANEI SR T WY, DIC
BOBRERENTHZ e bH0V, BEODICLBFRELZY, ~
AN RBETRETRLEORBNTRENTSH 3,

Fizi i/ ARDS T i3 B4 B PRIREIA TR ik, BRETIig
Bk D SRS MBI b SE L R B,

(AREBE)

B. FRE7 X —
[#ZREE

FRET7 A —sEntamoeba histolytica X it, REBET 2 A%
FEEERTHY, HEERBRETSHIFMT A -/ ECRA
i,

FE7 A — MR ERBH 2 L EEELDRTER
»3, 1870 E{ D Sargeaunt DA & » THEM, FHHREROM
TDiscenzyme pattern®ER MR & N TLE, i< OFRS{TH
., ZORR, WERFHAT A ORERE, FEREHEVDAL
FERizznFhFETSH Y, 1920 FEROBrumptD DI £XH
b fE > THEE % Entamoeba histolyfica, 58 % Entamoeba dispar
LR RRESNSE, DHET, E digarOHORRTHS
ZEHEEShAE, BREABERwIEbEDohN, Uil
- TEERRRIGH S B frinvasive amebiasisi3E. histolytica® &40

B EFLTL, HERIEETS, "“FHA7A—" BE s

lollicaD B EIET EE R BRETH A, &, BT A—E
BHBVRFFT A—/EL Lo BB IRE. histolyticaDBG %38
TERBLIBN LY,

(% %)

WHODH#E I L hid, E. histolytica L E. disper DREER
MY, ERHORERZEREP L L TELETHSEAEL
REEBFETET S, fECE2EROBEHIEE 3,500 Fob
5,000 FA, HEEFETHEIX 75,000 AL 2 hTwa, R ED 14
AEHUETZALDFEOEEIEI o T2, BEESBCE
LR A P, R RS 2, STy AAORE~E
TYT, FR~FTFT 7Y H, AxvallFrse 77 YAlidtog
WXTHE, Ldl, E histolyticak E. dispar &2 DHEHLA,
BIUZOEBRCOVTREONILIBREL IR,

E. histolytica, E. disper DRBRFOERIZ, TUIERMEL T
TOLEIICELDZIEHTES, Q BHRAERTAR, 82
5 RERTHILIIBE, OBARE, CHEARE O
of, BE»ebhdiic, BRZOLORBEIPECERELT
BD, BLACFSHABRRTH 2= ) 7HE REHENE-
T3, BHEAESERTORTRC £ 37 A —/ EHYEI, sex-
ually transmitted amebiasisk X ifh 3, BRETREEERCE
BLTWEOREBEALTRTE dispar ThH D5, FEEHTHRE
histolyticaBRDEH - Tnd, BT, BERMESEECHIVE
E. histolyticaDIRSBRPIG Az h v 3, BEETIE, BA
BEE LTORRT A —VERBRENTHLIEYEVHOT
v, U BE digerBRAOFS Y, BEELMGBERSO
B2 ORBRATOEARENENE TR A E TREENSHT
13 H, BENLRTEES 3 i TR EER BN Y
< %, IMEDRBES (VR 11 F£HT) TRASIBELES 4
FEREECSEhT V3,

[FR#7 * = DEHE)

SERIGEER( b od /4 > trophozoite) (RI-5B-1) & FF
(R beyst) (HI-5B-2) 0 5R 2 3, KERIERITBE
pseudopodium % 4 U TEE) L, Rk, @S2+ 5, EE
i 30-45 um, BEFEHHCEER 15-22 pmi2E, KIBETHS
N3O LBbh s, 2T 1BOKREMET, BRATIE
OEBRETF E 25, FRAETF I SMALEREIH R OER
8 % {4 chromatoid body2¥H 3, 7V 2 — % » Hglycogen
vacuole bEFET 233, THhOREMAOEF TIRA SN,

BRENBDZOREBETOLT, EERLKRBEFLE
BEENEEY, BREBOEBREOAT, IO~ b s IBEL
v, BFERREDERAERITLE, RBohEz BEYT
RT3, COHREZBRECSHFEORE, BEMNIZIZSEDE
AL 2-T, EBCE-THMT 3,

[HRRkEE)

E. histolytica, E. dispar DB LTOEEIC LV LTOLIKR
15, OF histolyticalBi | BB O—ERIRET 24, BF
0% EF+ Y 7 (asymptomatic cyst carrier) & L TGRS
T285b55. QF digarB: ¥+ V7L LTEERDE
FHBLEBELRY, IFRELIFIEAELERLRN,
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BUR & B F

I-5B-4 $RUEDT 4 - EFRKD CT B (BB RHERE
1BHBIX R E OB & 3)

BRBHOHRE L TRERBERFASROEETH 1
B, EETREBEABA, KBE, H2VREOFERK L 25
RIGESETIONRE L B,

(id  #)

P rb b TERESEE L2 D, REOE | IR
APO=FV—NTHD, BRFEOF=FV -V LERICERT
5, BIEELLLUHE, $20RBEALFRISSE OB LT
RO AFCERWT Y LN, LEHNEEEREADOBER I
EEY D, REQGMENTTONTEST, AFREEAYTEL
B, APORFY it HIBEDRIRELD, v U TORE
DHEMLERRI VoY o Ry FEERT 2, 7, B
TRCERAHELH 20881, ca—vrd {2 IABREH
RER "MHECHTIA TR Ty POBMRHRE, &b
AY O - N OBERMNESREETAF TR S,

APO=FV - REWEB L LTERBTIZ S 2 28, SEEE,
ERFHSERSATYS, Lrl, ABFIRERsATHE L,
s, RIEWBLASOEHFANS 2, NKEE, PIEBELES
DHLFEIT LTS L%,

i)

RFOBOMMERT 5, BEHOWRITHTR—EOROMIAE
DFBHCHL, K, £HFFZCERTS, 27, ~x, T57Y
F BTeRETAEROS SWELEOERE LED, gy
TAEBHAZ L LAETHS,

(A )

x (4

1) Ravdin Jl{ed) : Amebiasis. John Wiley & Sons, New York, 1988

2) Farthing MJ, Cevallos A-M, Kelly P: Intestinal protozoa,
Manson's Tropical Diseases, 20th ed(Cook GC ed), Saunders,
London, 1986, pl255-1298

3) Martinez-Palomo A: Parasitic amebas of the intestinal tract.
Parasitic Protczoa, 2nd ed, vol 3, Academic Press, San Diego,
1993, p65-141
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C. Sy7N8ER, 2T AR L

1. Z70EER

B %]

7 v 7 VERE Giardia lambria(G.intestinalis) i3 EREME
MTH> TREBY(FR) HEh 5, FEBERFOZ20
FREE L D, AIEL 12-15 pmD K& & THEZDEE L, B
BeFET?, SEZ 0 umORESTIHBEEL, BGE)
EEFCRUCTHRCHl IS, AQBFOERsNI5EY
PREOMCERT3LBRT2. FFEQIl-sTv eI shs
THREEBE Y7 0D 7 iEgiardiasis (3 > A BEHE) L 21
n, BAOBERECBV T TIRLIELEASNZES
THD, ITAITERTR 1 ECHETE N BREEET Lo
TI{FRRE(2HBERB) wigE s h, BEORELBT L,
EERREFFEC THEFENE B e hide s 2,

(& %]

ARBIERPCHHLTE, Db}, BESEOHE
ESFEHTC IR A R, BRELSHT% C0R 38 LE
LRy, FEHCZBRLTH 2 bbb e T HASERDEY
nigwn, BhOIBERIESESHEFET 3 2 L REEOBES
BLESRATEATHE 2, BNCET 2 —BERORES
HTHTHL050.9-0.1% UT L OBEHRE5H 2. Lol, -
HoERk, NeEBERREOBRLEERETOA, 51
U—OBHERMESR BT E D BELBRENHE S hT
B, 2000 F & 200l FCERTHS 2 NABEHRL3F, BLY
1358ITHE 7, BITE THREDOREO— 2 LT ERETHA,
HETH EAGEICEFHEAL, JG8KIC: 28ARE 2S00
T b,

[RREETE)

AE RN E B O EERE  BE U AT S5 S R T
3, H2REERHICATLET T o L S AERED R L %
ABNRTw3, AR UMNMRZEEL T, BATLERO
BREZULES, H5VRVEBRT LETORBEBEESET
LT3 &3 2B dRELRT v, BECETEIELSENS
XTSRRI S h DR EE S T2 2 L3O »TH
248, HEHRTHTES,

(EESRAERR, 2B, Fi&)

BAREE 1-2:8MTH 5, TAGEILAERTH) 2R
FEMMEDRRIETH, BELT 2 LIEFHEO TS L wbh
Twa, 2off, B Bl EHS0EEERoEkssen
5, BRINTRERBEEIL, EREH, NEATRBEREOR
Brv 2 HBa, MNEHEUNCIRE, BEENCLFETE 2L
BHED, BEX BELOFERIL2 I L HH5. BHICREL,
BIROCEASBERT L2 E 0B,



E O-5B-1 #HFA7 X —KkMWWRIOL 20—

RIE 30-45 pm, HDPRIZEEOR U A v —
L karvosome Aid B 1S,

RET I RERY DS RBEBACEATILENS S,
BABRT A-ORBEYEHIEOL S o BEEEEBELE
RT3, TANHET 2 —SORERBOBRLL 2. FH7
A-ERIDIICETRBRELSCHEZ(B7 A —s9E)
(E0-5B-3), BRIFRHNREBRTH 2, HENnHILEE, &8
LEHBEIBIE A HIRE L TR 2 M T B A TR & KRR AR
ABAT 5%, BETHESILHECEKESASLOTHRNI
H7ZA2BOBREREET S, CORBREEHETNIIHEL
DERELD. BLBOOBUISETS 2, BENICERT
N ERORIMTTE 7 2 —/ SRR BRI BEE TR & 628 L
TRIBHBETEL (BAT7 A — 8. ZFEORETH, 7
H7 A= EBD S 5 30-40% B E#E-TVE, T05%
FHEBRI2BEEREES Tk, 20, DEX, B
FOFFT L MK, ERAOFASMLENE, FREO .
MHIB GWEBPICHEA DEBF L2 Lhth s, Bz, i,
BEA~D 2 XD ETE, WBORBC L 2SS, SRRSO
Fort, &5 HBmBMTRFOME, BIUTHICERELHAD
EFER, EN~OSBEBSIFoh D,

(ERERER, REAMR]

7 A —rHEQEERB 7 A — s FFlamebic dysentery &
FRIER £ b 2 VW R #nondysenteric amebic colitisT® .,
T A= FAOBPE BRI 2-3 BRE, RERDIOHR
IS, MIRERETH, BET, TRIZMOLE EHLs
THEE»EERC LV (LENO 40% 2E), T2 : B%E» &
THE, MERSSEEB I & CBEAL, 2hlBrTE T2,
WhBRBAFIE Y —REETH, FARA L AtenesmusiZBLE
T, EHERLEBHBFICELNR D, STEDERE LSRG D
e, BBI2 <, RN ANBRORMb 2w, 02 4
@7 A= EFRE L DR, BREF—7OBEEROTEETH
B, T A—rERIBETIZTH, BMSRR0TERER B2,
TROBMBREEE, HR0OE, HHEE ~oRE, RES,
BHTHL, BOEL2Z5Z 130, BELVEETFARALR
b &,

FREFER, BNOEER, S#E FEETHIS. &

I-5B-2 FHMF A~ PFcyst DI~ Vipin
LHEEIER *x

2081

FhhBRE

A TN
B O-3B-3 B7 4 —rENRIRE
%

B 15-22 um TRARF S dBEH TS,

BISERCIEL, TREBCHESET 5, TAL L bl &
HORIE, REE, WHESFLE, MEMCEELLTEES
ZVDid, BB FHDOSEEAMBENTS S, EHD 80-90%
KAHohD, RMEGHEETI8-40°C BE, Bk 15,000/ L
BEETERTS, 251, 2 RNCEBLLBER 20RECE
U~ oERETT.

(E2Hr. $R35SHF)

(1) MeREabigiis | BEEAC ST 2 1 3 RERT THED,
SRAGEFERET S, AW, THEDCRIEENE, BB
REFERETS, FBUORBCIEL TIHELEREE S 0B
ETH, THAEFCRMMEHRL T 2 ¥ BBk BH L7
SE. histolyticak LT XV, JWFEHET I, £ L~
Vr-z—7NBS0MBRERBTA AN LY, &5, 3—F
B, FY7OoO-LRBEEHRALTEESHAT. L, IO
TETEERFIOFRECRFHRE AT LEOHNE L TRT
ke, WOETH, B7 A—BicH L TRBESETER G L ¢
fioh s, BEHPTCRRNBBERE LI SE histolytica & FilF
T3, FIRESHEED S ORENRT BN T2,

(2) MAPRHBEE  OFAEERETIO2KLLD I 12T
DT d, BRERC S AHIGT 20087 vmtBERET, =
Ofuc EBERREE, 57 v 7 RBHERIE, enzyme-linked im-
munosorbent assay (ELISA) &3 L < Lo 3, [MiESane

EOGACIBLTIE, 87 A~ E L FRE TR 0BRSS

PRRLBOIEETRETHE, —RENTIFRBOFHRE
EbLEL, BHELBEL,

B/ O-FVREEER LY Y K4 v FELISAZ I L 3
HRIFREYBREFEAIATY S, 7 A — BB BT+ 5ad-
hesinkk 43 € /7 o—FiE s BEwvi % ¥+ » #ELISA
Fiz¥ v MEEhTw 3,

(3) BN Bl OES - Lo THFRECESRN IZA%T
BT Ek (MI-5B-~4), chicMmEBlisHET L, 7
A= BB E G RERTRETE 3,

(4) BEFBE  PCRIEIZL 2BWENERIEEI AT WS,
PCRIZ X o TE. Mstolytica, E. disparDERN T2 5,
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0. HAHROBN (AP BRI

MM B - SHRF - IMHIER

IQJ BERDIRABRROERSIEN

hAETIFEAERILTLLEENE VIO TR, BRELELIIHA
WENBToHERE, SAREICLTY, FOREE L ZFERDENFHHFR
WA, BRI EENET A REERT L LI TEE . BEFOHELNE
MWLooHBT A= EIILT S, HAEOBEORERET CRIAIZREEND
%%ﬁ%%ﬁﬁﬁﬁﬁm&éht&Lf%,Mﬁmﬁ%uﬁbnfw&tb.ﬁm
Bk LTHEE ol Eidlve BRETIRZ N 7 FARY VY AORRERD
EFORE D HE 2, PARETIRELAIOLI LML TRV, wWTh
ILTLES FEBBRERBEOERTORMBELES THREREY.

f7, 1960 £ L VKER X TIRBREND - ANEETE L L OBRICBITS
B~ (ChEBEORABREEIL, MEABRREFRILIILLY) I8
WT RSP ORSD, FEHSMEE 2o TEL, BIMEROMA (B FTH
BORGET A BEFEEEREOREY, ARAFOTHRA2EO0ACERALTLE
LBV EVHIBENDH L, ShidEs, BEFEARFRABOREFNFOYEN
BT HENERNOH 2 EETOBEFICLAOTES N, bIFEIIBVTD

1087 %, WE)BIIBVTHERABRREL LTOFRAT A - ECRBRESH

FMOTREINSS Y FOBRBENIITOL ) LBAMRSEINTEL M,

TOED REENREOAREELOBEEREALATHEIOIPDLT, b
DETIEEOBEABREIESERETELE LR TR LA L—FTEFR
11 Fic (REEOTFHRUREECRZCHTIERMT2ER] (Wb bR
dEiE) B RN, AT A—SEZOEBRPECHEEEN, 2EIBROMRE
BoTWh R, TOZENLLETA—N"BREENDARGEEOEERNERTE L
3o FeT AN BT AEREOHROEKICL T, MREDH S Entamoeba
histolytica & JEFENE® Entamoeba dispar ¥ TH2 I & PREEL, BRI
mbmwﬁiot<£&%:tt&otmoLtﬁofﬁéwﬁﬁﬁﬁf%ﬁﬁw
RENLBEL LT

s p bz D8, FROL RHEEAREE LTORRT X - VEOKEOR
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