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comparing those to the sequences deposited in
Genbank. The sequences of the isolates used in this
study were aligned with known sequences by the
Clustal-X program (Thompson et al., 1997). The
known sequences of Giardia isolates chosen to
represent each of the major assemblages were
obtained from Genbank. The accession numbers were
as follows: L40509 for assemblage A (Monis et al.,
1996), 140508 for assemblage B (Monis et al., 1996),
U60985 for assemblage C (Monis et al., 1998),
U60986 for assemblage D (Monis et al., 1998),
AY178740 for assemblage E and AY17874 for
assemblage F.

3. Results

Fourteen, 1 and 6 isolates from dogs were grouped
into assemblages A, C and D, respectively (Table 1),
since the sequence of each group of isolates showed
similarity of 100, 100 and 99.4% to the corresponding
sequence of 1.40509 (A), U60985 (C) and U60986
(D), respectively. The remaining three dog isolates
(D18, D21 and D23) had both sequences of
assemblages A and D; chromatogram peaks corre-
sponding to both assemblages were found at the
nucleotide positions characterizing the genotype. The
isolates from dogs kept in households had assem-
blages A, C or D, and those from breeding kennels had
assemblages A and/or D. Three isolates from cats and
three from monkeys had the same sequences as
AY 178744 (F) and L40508 (B), respectively. Four of
the calf isolates showed 99.4% similarity to
AY178740 (E) and the other was 100% identical to
L40509 (A). The sequences obtained in-this study
were deposited in DNA Data Bank of Japan (DDBJ) in
accession numbers of AB199735-AB199742.

4. Discussion

The use of partial nucleotide sequences (690-
864 bp) of gdh gene has enabled successful genotyp-
ing of G. intestinalis isolated from various mammalian
hosts (Ey et al., 1997; Homan et al., 1998; Monis et al.,
1996, 1998). Recently, a sequence of 218 bp that is
present in the gdh sequences used in these previous
studies has also been found to be useful for genotyping

Table 1
Genotypes of Giardia isolates determined by sequence analysis of
gdh gene

Isolate code Host Origin Genotype
D1 Dog Household D
D2 Dog Household C
D3 Dog Household A
D4 Dog Household D
DS Dog Household A
D6 Dog Household D
D7 Dog Household D
D8 Dog Kennel a A
D9 Dog Kennel a A
D10 Dog Kennel b A
D11 Dog Kennel b A
D12 Dog Kennel b A
Di3 Dog - Kennel b A
D14 Dog Kennel b A
DIS Dog Kennel b A
Dl6 Dog Kennel ¢ D
D17 Dog Kennel d A
D18 Dog Kennel d A/D
D19 Dog Kennel d A
D20 Dog Kennel d A
D21 Dog Kennel e AD
D22 Dog Kennel e A
D23 Dog Kennel f AD
D24 Dog Kennel f D
Ctl Cat Household F
Ct2 Cat Household F
C3 Cat Household F
Cfl Calf Farm g E
Cf2 Calf Farm g A
Cf3 Calf Farm g E
Cf4 Calf Farm h E
Cf5 Calf Farm h E
M1 Monkey Wildlife B
M2 Monkey Wildlife B
M3 Monkey Wildlife B

of Giardia isolates, although subtypical discrimina-
tion between assemblages Al and All, BIII and BIV is
impossible (Abe et al., 2003). Therefore, we used a
177 bp sequence excluding the primer region (41 bp)
from the 218 bp sequence for genotyping Giardia
isolates and developed a nested PCR for amplification,
since a nested PCR is more sensitive. However, no
fragments could be amplified for calf isolates, though
the annealing temperature was decreased from 55 to
50 °C in both rounds of PCR. Therefore, we used a
primer set of gdh 1f 2nd and gdh 4r 2nd in the first
round of PCR and were be able to amplify the
fragments of calf isolates. These findings indicate that
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Giardia isolates from calves may have much
variability within the sequences of GDHI and
GDH4 primers.

Giardia isolates from dogs characterized to date
have been grouped into assemblages A-D (Monis
et al,, 1998, 1999; Read et al., 2004). In Japan, there
has been one study in which only four dog isolates
were confirmed to be the genotype of assemblage D
(Abe et al., 2003). The present results revealed that
assemblage A, which appears to have zoonotic
potential, also occurred in dogs in Japan in addition
to assemblages C and D, which seem to be specific for
dogs. Thus, the significance for public health of dog
isolates should be taken into account, although the
potential for zoonotic transmission of Giardia from
dogs to humans remains largely an unresolved issue
(Ashford and Snowden, 2001). In the present study,
three isolates from three breeding kennels revealed
both genotypes of assemblages A and D, suggesting
that the kennels had been contaminated with G.
intestinalis of both assemblages. Mixed infection with
some genotypes has been reported to date (Upcroft and
Upcroft, 1994; Traub et al., 2004; Berrilli et al., 2004).

Cat isolates have been shown to be assemblages A,
B or cat-specific F (Thompson et al., 2000; van Keulen
et al., 2002; Monis et al., 1999). Although three
isolates from cats were found to be assemblage Fin the
present study, more isolates must be analyzed for
characterizing the genotype of Giardia from cats in
Japan.

Assemblage E, which seems to be infectious to
hoofed livestock, is the predominant genotype in
cattle, but assemblage A has also been detected
(O’Handley et al., 2000; Appelbee et al., 2003; Becher
et al., 2004; Trout et al., 2004). QOur results suggested
that assemblages A and E are widely distributed in
Japan, though the number of isolates examined in the
present study was small. Analysis using more isolates
from calves will be needed for confirming this
speculation.

Monis et al. (1996) reported that isolates from the
slow loris and siamang showed genotypes of
assemblages Al and B, and Karanis and Ey (1998)
reported that an isolate from a monkey was
characterized as assemblage B. The monkeys used
in those studies had been housed at a zoo and were not
wild animals. Therefore, the present study is the first
report of Giardia isolates from wild monkeys, Macaca

fuscata, being characterized in genotype as assem-
blage B. Wild animals, such as Japanese maquaqua,
have been habituated to humans in Japan due to
conservation and protection management. Further-
more, the relatively close contact between wild
animals and humans is believed to enhance the
zoonotic transmission of parasites. Thus, control of
potential transmission of zoonotic pathogens, such as
G. intestinalis is a serious challenge.
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M) MENS (B2 b) A%, HUBRGak
LEMATE 5.

F—TAPDBRENITEL, KSUF47
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OABDHEHIT b BAFRE D 13~ 90 % I BEGu A8
AHNT A, 2004 4K T — NV THAE
L7z b EOHEFTIX, EikEDI0% L E
PG L7,

AIEORRIIT4~9 B (hkfE6 H) T,
BEORLH(95%) 12 8 HLLNIZHIET 5.
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MIFERE CINR T 52, 4 MBI RAFL DH
5, RERSBEETIHREBESEET
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HIV/AIDS B Tl B ER U OIFRER <
JHERICBITAFADBESINTWS.,
ETIIRRELAERE R EXy N &
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BFINLOEWDODBYELBETE RV,
B L oBMIIN SRS EE TR TS S
5wy, F1ICHIV/AIDS BE~OXKE
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JEAEEAT997 FIT [ 1 XBEHEERENS
DIRBEIZH B F D7) T MARY) V7 b e
FHIZoWT] ELTHEEZRL TV,
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a: MO THEMBEE, b: EAFERER

. F—IbENLE JUTRRARYTID L IFNIT

= EREOSHERELER =Sy BER O BHN BB
1995 17 3 5,487 0 0 :‘5_%2 ﬂé[:ﬁ[j%j—)b%
1996 11 3 [1] 3,025 1 77 BN ULEIY T RNAR
1997 3 1 369 0 0 DIILEITIVIT
1998 15 8 [1] 169 0 0 DEFERRIER) (1995
1999 15 4 [1] 64 1 18 ~ 2002 £)
2000 21 13 [1] 1,377 0 0 [ IARIERETEIN, 88
2001 12 4 538 0 0 ETDORLEMNH
2002 18 7 (1] 936 1[1] 2 (CDC MMWR &DiRER)
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ORI LY By E-ORG) 75, K
REREE, BY U723 (B) & OMNC & 2R
EHERRENTBREY A LI2REVEZD
N5, BHEERE, LR 50ITRES
TORGE, WryEak, BB & ol (X
v MRRRE, EEREY, BOEIIM) & &AM
ENTWE., BEOFE LTIZAKEKZA
L 72 S F R Kk 7" — Vi & C DA
MoNTEY, W LRBEBIIRA L % 5.
SHDOKBIZBNWTIZY T RAR) I L
PHRICEEHINAHEBELT, =3 X b
PEEMETHL L, ABIZLHBEICHE
RBBDHI R ERBITONE,. KEZN
L2ENBRETIE I VY + —F—DFEF)TD
EIZHONBEZATHALDY, bHETYH
FHATY AN TEFBLEIHE X TV
5, FBOEBETE—T A MEERIIKIKT
— W EERTHECA L RoTWS, K
ECDCO—EDHE W 2L DL, KIRE
FURERIZ & 5 BIHE DM L E A7 ) TP AR
YUY AICERET A E (E2), 1991 ~2002
EOREMBPICZ ) T PARY V22X
BIKRBERD62HFEE L TV 528, 5550
KB TIE R KR T =Vl D) 7))
I—YavkENLLBEFTHo7- (E3).
2004 FED 8 A TAIZhHETH Kik 7 —
NN L7 RIRGEDSH A Lz, d6Hi
RRICEEAD, FIHBEEZNLTHO T —~D
TRIBELERENTHBEI RS, ER
B L TR T — VOmEERIZZ ) T
2R Vg L2 RKEBR Y ACLERH LD
EEZTWE, FOBOXF—7—Fid [#ik
FOEFOBROSLIEBELTEBLVLDT
FhwZ bk, ZO—FTEKEZ7— VDK
RERBELTWBZ ) THAH. EERIE,
THRERD & 5 FEOFHITIZ—F DRI A

FE JUTPARUIDL IFWIT

1999 4 42
2000 3 98
2001 11 137
2002 109 113
2003 8 103
2004 91 85
2005* 5 19
HoTLDPBREHBDEERD.

)T IRAR) VT LAOBEREE LTHRSE
DHELTHRED NS BV, T, TR
W, ¥ERLY VIZETIEL BEFRDLN
Twa., REXBILZYTIAKRY I
DEGLRIVTERZ] T, BEEHDI0%, BB
DAVRITED LNTWA, FZ, F7412
BOWEREENSHHIET, LFTIE1I~38
SOF T DOBLE50%, 3~5EATDH 22
% &) BPEEPHE INTWD,. HAERDIK
MBI N%E THBEWIRIEII RV, FE,
FERRIZS XBH, 3WARMDIF TS T
1230% &R B REHRITRENT WS,

AT, BRIIEEDHEIT ENTRH bRt
ECTHEITHINA7 )T P AR I L
RIDOBYTHLHD, ERBFEOFEL:
200248, 2004 4 % BITIZEE 10 BIRT B O
BEMEIIET-oTBY, HUOFEBIETH
LIVTNVITRLLELTS EbDTh%
Wi Laal, SOBELZ Do THIED
HHREBPERINDG ETHOIIEFT, &
L A R T OMARH O 2SR E &
ERB.

(ZF#CHR)
1) Mac Kenzie WR, et al : N Engl ] Med 331 :
161, 1994. 2) Leav BA, et al : Clin Infect Dis
36 : 903, 2003. 8) Xiao L, et al : Clin Microbiol
Rev 17:72,2004. 4)Morgan-Ryan UM, et al :
J Eukaryot Microbiol 49 : 433, 2002. 5) Ungar
BLP : Cryptosporidiosis in humans (Homo sapi-
ens), In Cryptosporidiosis of Man and Animals
(ed Dubey JP, et al), CRC Press, Boca Raton,
FL, 1990. 6)DuPont HL, et al : N Engl J Med
332 : 855, 1995. 7) Okhuysen PC, et al: ] Infect
Dis 180:1275, 1999. 8)Baxby D, et al: ] Hyg
95:703, 1985. 9) BARMRER, b - BHIELHERS
70:132, 1996. 10) Yamamoto N, et al: Kansen-
shogaku Zasshi 74:518, 2000. 11)http://www
.cdc.gov/mmwr/mmwr_wk.html 12) Izumi-
yama S, et al : Jpn ] Infect Dis 54: 23, 2001. 13)
Infectious Disecases Weekly Report Japan, 2005.
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Recent progress in Cryptosporidium research

Bk o MR L B

Toshiro KUROKI

C Z B )

VT MARY VY LMGHRFICIELSHLTE
D, L OBYOWEILEICHFEL, LD~
HOBYWTTREDHE L %o T B0 BEAEH
TIZEELZTREZEREL, RERISTT2E%%
IEEER LR WIDICEEL LTEItE 25, 612
AREROF — ¥ A MIRVIEZEMEZRT 72012,
LIFLIEAKREZNL-ERTHREZFIEEILTY
BHo THLZZ RS, 2T PARY VY AT
RLEHDVIEARBEFNCHEARIFEE EINDE
BEoTwnh,

WA, 27U T MARY T LHOWFICH BIRFN
FESBEACE Y ANLSN, DNA LX)V TORFH
PIThNTEY, TCIes /) LoEEREFHHES
PZENTWD, T LB ERSASE LT A
& T, RERETOEERFIOME & A0
WZESWTIZ VT MAR) VY A BOEOFERE
Aa BHERIIT) SENRTEL IR TE
TWwh,

( ZL®IC )

ZYTFRNARY Iy A% 20 RAEICEREN,

ZOBEBERBEEIBELICHLPIZEN D SHH
TEILESTWD, Thbb, Tyzzer 271907 412~
T ADBICHFLET B BB E Cryptosporidium muris
EG LY WnT, 19124F 127 Y 2 DM
5 C. parvum & B L7 ?, 0%, 1970 412

2 .

P

osom?

Takuro ENDO

7l
Shinji IZUMIYAMA

BRE~OKREEITR SN, 1976 i C parvum
PEELZZRBEBBEREEEIODHEL, v
b CORBEEIHLNIE N, FOHLIES I,
AFIRBRE L LTh ol RBENEREDORBET
FEDOFER E ENTWDs, 1983 EDXKEEANL
TR L U CTEEEICBVWTLE  DIE
BIRRHEND L)%Y, BAETII/NETHE,
ML TRIAE, ABRILERIWIEH 5 W I KR IRIE
DIFFERE L TEERINSLIZE - TWA,

(1. JUTPZRUSHLDEYSE )

7)) 7 b AR D AIRTFHEICE T A R
fagrAEMRERTH ), WAE> O RBE REEH 2
WA E CEAVHBOFHRBWICFESA LN
%o FHERMO LEMICHREEZIZEL, €ONE
TEMEMZ AT THET 2, LU THEETHEDHIC
BITLC, A—VAMELREILLIBENEo 7
F—V AL (BE1) PERENTEE & H AR
WHEH E NG, =V X MZENFFRoBEEZ L
e 4RO ART A MR- TW5B, PRl S/
R TREN 07, REFTHETLIZ LR
Vie TOF— YA MEROMICERT 5L, F4AER
(RN NN S o

BIE, 2V FPARY VY LARTI IBHEOER
BHEME SNTHEL, HL2WVIEHEL LTRES
nTws (E1N)Y% o RFEBLICLYBESF
4 M (intestinal Cryptosporidium) & B & 4
(gastric Cryptosporidium) D 2DOD 7 — TIZ5F
bNb, A=Y APMDOKREZITHHED 4~6um i

1) AN AERRTERT ik i

1) Kanagawa Prefectural Institute of Public Health
(1-3-1, Shimomachiya, Chigasaki-shi, Kanagawa )
2) National Institute of Infectious Diseases

(1-23-1, Toyama, Shinjuku-ku, Tokyo)

& 253-0087 MHAENEE + ST TR 1-3-1
2) L RRSIERT e A B ER
& 162-8640 W EHHER T 101-23-1
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FL, BEVP6~8um Thb, TNEhDT N —
TR TAREIIBEISIELLTEY, BEFN2E
MR TH L. 512, BEOEETOEELEY]
PBELZLZBETFHEENENO IV —TTHLNS
Lo kole BEFEES VT MAR) VI L L
BHEAEMEZY TP AR) VT LTEETLARVTD
R ETHBELTED, ENFhoGBOEICHE
RPHBREFHBSHE LTV S,
IEETIHIREEVOMTNES L2, SO
RBETRAIDKON, 2V T FAR)VILOHR
RENFRBE2RICED SNTW 5, BOWESRLHE
ZEFRZHW LN L EEFITIX, 185 rDNA,
heat shock protein (hsp), actin, oocyst wall protein
(OWP & % W iZ COWP) D 4AFEDEETID 5,
INOHBIEZTFORERNERITBEL2DOH Y,
PRETHOREDS X UFRIFEO MBI ICRA
SN TWwW5b, %O poly-threonine, glycopro-
tein, microsatellite, internal transcribed spacer,
beta tubulin, thrombospondin-related adhesive pro-
tein (TRAP), dihydrofolate reductase (DHFR),
acetyl cOA L\ o 72 B G BIZTOHmT b TbNT
Wi,

C. parvum (i3 MCHET A BE TR THL L
b # (genotypel & % (& human genotype : C.
hominis £ T H|ELINTWE) L b 2ELL
IFALEW ISR 2 BETRITH S 7 VE (geno-
type2 & %\ IZ bovine genotype) ASHIHNTW 5,
Z DI C. parvum B 5\ & C. parvum-like FHIZ
BTadb010ik, 7 QH), vy, w=, v
7 x
<A77 5y (2

Y, vW¥, FEHE vr7uiX3 Q)
v (27),

Ly b, FYR,

BE 1 Crypiosporidium parvwm DF — 3 A+ (5T

Aty

(2)

f), VA, 7=, YyaT7vRXI, FEyHL (2
) Lo 20 LOBEETEEDY, #hEFh
DS NLBWICHRT 2B TIHENR TS,
2004 4F 9 § BLAE T gene bank IZEFENTWAEE
2 EFIR 160 % vy, Xiao 5% 2MEE LTV A&
EFHAEA L 2REBE2ERLAE (B1). KRE
O V=T, e FMIENT IR S O#EETF
Befl LTSI EERF LTS, 20
TN —TDRBIZLIIUE, T Ty IRIEE
ENTOBEFRICET 872025 C parvum 12
FUTEHI LR B, SHBRLEIL OB, BErE
EZFREDCoTIFSEREHCRIEAIELSL Z
ENHEITONEVWTHA D AL, BEFHEHIE
ELTHMTHIE, 27U 7 PAEY VT AEDRR
BAEBIC R 22D, BbakIANDpE
BEZTBPRIER SRV,

oM, BEICEETLEZU T MARY VT A
TiE7eN, #Favy Q) REFETEALL
Vo BETFHIBEINTY S, T2, BHENE
JYTIARY VI LATEEHEOY y Fav s, €
HIEDO M AT, WAL Vo BIETERD S,

F1 RESNTVEZ YT AR VY LBEOHELEF
(i ELEE FhimEE
BEaEE
C. parvum v, evY, vF A, AXI, T
<

C hominis™' &}, ¥ Jady, vuy

C. canis*! 4 X k

C. felis b7 S eh ¥

C. wrairi ENEY P

C. baileyi ZGMN) YFAVFay FhAL T, 9T,
¥Fav, hE

C. meleagridis ¥ F A vFay, b {2

C. squrophilum bt 71 738 =

BEEE

C. muris oW, 74375474 & b, mountain goat,
Rocky hyrax

C andersoni v, 783705

C. galli T4 VFHE, =7 MY,

F—0yntF54Fay,
FrHrwva

C. serpentis ~VHH, bAHTHE

C molnari** $83

Xk 5) RBEITER.

1 C parvum ODBEGETFERPOFEE LTHY IG5 &8
?FEE% é ncTws o

1 C omolnari 13BEF VRNV OBFFITHbNTE ST,
FEIMMICESWTEFEMLE L.

* 2
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C. parum human genotype {C. hominis)

C. parwum bovine genotype

C. parvum mouse genotype

C. meleagridis

Cryptosporidium ferret genotype
Cryptosporidium sp. W1

C. wrairi

Cryptosporidium skunk genotype
Cryptosporidium sp. ground squimel
Cryptosporidium pig genotype
Cryptosporidium sp. W3
Cryptosporidium sp. kangaloo
Cryptosporidium sp. W12
Cryptospoiridium sp. Propithecus vemreauxi coquereli
Cryptosporidiurn sp. W4
Cryptosporidium sp. human

C. saurophilum

Cryptosporidium sp. Macropus rufus
t Cryptosporidium opossum genotype |
Cryptosporidium marsupia! genotype

l: Cryptosporidium fox genotype
C. felis

Cryptosporidium deer mouse genotype

Cryptosporidium sp. ground squirrel

Cryptosporidium cpossum genotype ||
Cryptosporidium muskrat genotype-
Cryptosporidium bear genotype

C. canis coyote genotyps

C. canis dog genotype

C. canis fox genotype

Cryptosporidium sp. boa

Cryptosporidium sp. W6

Cryptosporidium deer genotype
Cryptodporidium bovine genotype B
Cryptosporidium goose genotype
Cryptosporidium snake genotype
C. baileyi

Cryptosporidium tortolse genotype

rsoni

C. serpentis
Cryptosporidium fizard genotype
[ C. andel
C. muris

1

(I MAEOIUTRARYT YL )

WRIEICFET L2 ) TP AR VY AIILHE, C
parvum OANZ C. wrairi, C. felis, C. muris, C. andersoni
BHONTWV B, 8512, 200012 C parvum O
1 XBIETFEZ C canis & LT, 2001 Fice pAY
% C. hominis E LTHMNBL T5 I EBNRESN
7= 6,7)O

7T PARY VY LAOETEREICONWT,
1980 ERBZF I~ OB HROKE H v THEA
IR EREERIPTbN 72 BIEIFRILT 2 0E»
ORFEHRICI VR Y, BRI HRIIE
bNBdolze TDi®, C parvum 13 N BRI E K
PETHLDPBEMTHLEVIBRIB IR, &
A, 1990 EERF DI C. parvum &L EN B DD
DHICEBOBEFHOBFLIR SN, BETRIC

(3)

Eimeria tenella (AF026388)

Z YT RRAERY Yy LB EROREE

FVBEHEGUEDPRLRLI LWL o TE
720 REBBEERIZBOWTEREIZL o THENE
o TWedid, AVROBEFEPRLR>TW
Tl Tholz &N S,

VT PARY VT AOBEEFREIZLRE W
EENTWD, e ITRRE DT VEIMEETDH
D, = ey IeladrPrbmEINTVE, F
7o, EBRLVANTREWOT IRV BLUTeY D
ANDBEEDTREE SNTWE, VR M E2ED
150 L FOWHE, SR EINTE Y, BERRE
BN IRy 2 OEE TR OB ABRIE K
PREOFLLFEEEREE 2 TIv, HREFEREHIIE
FRE P POLBRBENEZ )T I ARY Vit
FERIE S DHIRITEALETHBD, C. canis C.
felis, C. meleagridis , C. muris b TPIMHBEN
Twho HIV/AIDS BETlE, ThoUAofEeE
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EFEICEEL Tt ToHELH 5. HFRER
TYA, TF, Txlv e EOBERTREORERE
BHICHET 27—y, SEFMICRE - BiTsh
BUENRD D,

(o BEOIUTRARUSIL )

BRHIZFETLZV T PARY VY LEC
baileyi, C. meleagridis B £ O° C. galli B3 & hTw
5o Cobaileyi 3= MU RtHEBE*E4LREELL,
C. meleagridis 3 LB 2 BELT A5, BE
EREEELERE R FrORBEINE 2 LD
5o MAEE/NERLT7 7 7)) Xy A%, BEkED -
BHMIBICEET B, CogallilZ=7 FYRT 1 VF
iR L, BOLEMBRICEET S,

(V. EREQOIUTRRRYIIL )

TERBIZHFETH YT FPAKRY T T AEC
serpentis & C. saurophilum @ 2 FEHBE SN TW5,
CO2HEUMBE D7 )T ARY VY LAOFFHE
PRESNTwE2Y, BOMEICRE-> TV
Vo 5%, FHMRBNSLETH L, T, RERE
CEETDZ YT FAKRY T AOREEHRMCH
L CRET BRI T wgs, Z0fT
C. serpentis \ZBWT, ~ECHEHE N FHETEEFL
TAROBEETFHBRE LD Z EHARENTWS Y,
BEFEECETLAHATIHTETH, SBROMEIHE
Tzhb & ZADPEG,

(V. AEEEEEOIYTRARUT YL )

MEEOZ )T PAKRY Yo 4k LT,
Limnodynastes tasmaniensis (Spotted marsh frog :
A=A IUTIHELT S IFITARD 17E)
EHBIHDEFHNINIHET S HOIEBINT
WA, BRBICHETARBIAR TG TH L7010
BHERERD SN TR,

BRI - v 3INF A (Sparus aurata) B &
03— v SENR (Dicentrarchus labrax) 2 &4%
§ 5 C molnari B b, RERIBEFEOBILEF
THYD, BIEFHRIESfTbhTwinizolil, C
muris % C. galli, C. serpentis & OIFFNEIZIH S M T

(4)

372wy, B, 7 v ¥— (Poecilia reticulata) 125
B35 C molnari \ZEP L7227 VT FAKY DY
LADFREDH B,

(VL. EbOYYTPARYYY MEOERERES )

—RE LT, 2T PARY VY LA OB
WzHEET LA, BRERLEETIC, $2EEM
OFER R, R EHARORBIC XY BRRERS
By, YOBECOTHMEERL LIEREZET
H5EVH)BOTRRENVEITHE, T LA, FERD
RoNGVEP DI PLENEHT, ZOHTE b
BEERASASND F NV — TIH I B, S5IC,
BEORBREBICLVBEREBIRZ LI ELS,

LbDrYFRRARY VT AEOERAITL~
10 BRBET, ELERIITR (F& LTREEE,
JEka, 39C Mz hviE, B, WM, BERE
ETHY, THIZEEODLOH»G 1 HIZ20 P L
DWLVDDETHLND, BF, ERIZ1~28
BRETHETIZ, T—VAM2HETELOD, E
REBL2WBEIRHLZEDHMENTV S, AL
D H/RNBOEH A, FLORBEOE ) FEBRELD
DIERHE Y, HIV/AIDS B i EORFEARLE T
BN, HEMOTHERL, BE LTERENE R
%o WEIT/NGOARIERT 54, HIV/AIDS B#H
TRPELSCIERTOREDME SN TV S,

77 N ARY VY MEOEIRICIZEE OREIR
BT L BEER VY, FERDF T 5 B & 8
Rix v, HIV/AIDS BER ZOMMOGBBERERE T
WEIRDSEIICHER L, RICEBICESLZ L2H 5,
KRERBFH £~ % — (CDC) Tl CD4 + THilla
A% 180 ~ 200 % T % &IER DB BELHT
ERTWVWELTWS,

INFETIZZ YT PARY VT MEDRFICHET
%% DIFFAATONTELY, ZRICE b S
THRELRTEAPRHEIN TR WERD, HEIT
SHERE &L 5o SUEREHIINT AR R IARE
Rk A BT A2 THY, HIV/AIDS B
T CD4 + THlRBEOWEL B LB ENR D
BEVDHELENTWVDS,
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D7) T PARY VY AEOERBERE BRI,
DL INZC parvum O PEIE Y S RTH B,
b hElZe P - MHORBREREEL, 33 b
BWCTOMEHET 5. VBT T — B oGk
W&, b EEOR TR TS, REE
ol FROBEBREFREZHENT S LT, BERED
DVWRTEREHABREHNT LI EHPTE 5,

YT ARNTYT A A -3 A M EROICE
W rE~OBPETHLY, BIREE L CHEEWN
WEE (BE) LoEmMic By, SREWEN
L7=RBEVMONT WD, BB T, FEPMRYE,
FEIBPT (day-care centers) T &Yy, HhkW
B, [RROMRBYE, BRYEW L O (X b
PRE, EBREY, BETM) & oFEHRE S
NTwb, BEOFIE LT, BE 7y 7 ViA4
F— (FVALRY VITOEAY YV 2—2R) 44,
RERN LSO, KEKFRIC X L EFHFRE
R, T—WToORKEEEZNLIZEEND
D, FRITKEKRL T =N B LB R o
Ty 5,

ZUYTRARY VY LADF—3 A MIERWEF
RS o FD720, KEAIWERALZZEETHARIEL
ENBZ EiEev, KEKEN LI THRIEDERS
HHT1983 D HWF R THEED X ) ITWHEINT
BY, DHYETHMENRETHT OBH L ERR
ERTOER 2 E, BBROFHNED L. KEKREMNL
ZHEBITIZEE L hOBETRICEL E W) Z L ik
B, e bRIBZ VG VEMBRHEENRTVS, &
51, 20044E 8 HIZWHEWEROABHZR OB EE
ETEROFMAE 200 AHFE VB THZETHEH
DEELZD, TEECERBEEIFBE LT —NV
ZALT2RBERLEE TV,

VT IARY) I AEIZMABRIEL LTLE
RBTH5b, WIHMHIBWT, HEREOEES
DHIEHT, ZLOBEVFEELTVLEEED H
b0 TN/, WHRITHIZRYEL, KiTHFH2 0
BIRERICRIET AP0 H 5D, EETIEZ Y TR
R U AERBEDEIT 3,000 ~ 6,000 B2 KUY,
BEORACEIHRELRELISKIIIATTDO200
=0 3hH2, Z0)BBREPSKOY -2 I3ESF
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KIRZ BT LN CTRELZZEICLSD DL
WENTWE, ZORBOBEZE,POSEESINSEHR
e MEREZ VYD L, —F, BOY-2 3R
AR T A REEHEOBNT T YOS WIS 7
D, B IPF— VA MIEMTIBEIERL L
HWENTWE, 2070, Oy VEPMEE
b,
DRETIEZ Y T FARY) U2 MEITERLEEED
R 15 EDOYIEIT & 1 5 HERGYE (&5%EE8) 2
BESNTEY, BELBELLIERBEEEIERER
~NOBEDVHRBH T ONT VB, BEIEEOMFT I
B $ReEHIE, 1999 413 4 B (1999 4E 4 A LLRE),
2000 4E iF 3 B, 2001 4F i 11 %0, 2002 4E & 109 41,
2003 4E 13 8 B, 2004 4E\X 91 BITH Y, LFHTHIE
2354 L 72 2002 4E & 2004 4E % B\ CELE 10 BURT
BOBBEIPHEESNTWLIZEETF TS, L
Lads, ZOEEKEI DI EOE LR % 1k
WRBELTWALTADIE, WEEHEFHZEXS
DOTE W EEZONS, HMET L TEERBL %
WERIZIIRZEREZER 2 E0OE  ORFEEEICZ )
T INARY TV AEOTREMAE L L TRk
M5B EHERINL,

77 bAKRY Ty AJEIF HIV/AIDS BEICE -
TIEFIBRZBYED 12 TH Y, BIEFEHIC
BiloBELZ Ledhdeolwv, £/, 72U 7 b
AR ML B TR A AU BT
WIZFAED BRI, AIDS FBIEDIBIERED 10L&
ENTVv%,CDC Tk HIV/AIDS Bk LT, 7
Y7 PARY Dy AREOFHAEELT () F
2, (2 FEIZEETL L) RETE LTS,
(3) RBICN 2y, (4) Ry POELERL LI
iz, (5) &Mk ) MINAGRET %, (6) K
KR ABERICKR BRI RVWEIICEET S, (7) &
EhREHL, (8) WATH (FICHZREEE) 34
NOEEBELI) L VIFEBEBTF A, = XA
B ERRPKIIH LT AEREL ) LERD 75
SHIZSESFOEWICHETZ 2T NAKRY Y
v ARG T AR D B 720, B & OB D
HEETRINELR LRV, Ry P LTHEINS
Y OREFITTETIEIA IR FTH LV ZFOMBD
AL L FE ST, HE (ORRELMAEH, A
Fr AFTHILDPMREICE>TVD, Ry PRK
FLLTHABTINTWABIELTCIEL L, £h
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1) Tyzzer, E. E. : A sporozoon found in the peptic glands of
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