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The present study was carried out during the period from August 2009 to July 2010. The
purpose of this study was to identify the genotype of donkeys’ echinococcosis in one of the
Egyptian governorates. On post-mortem inspection taking place at the zoo of Beni-Suef,
Egypt, a total number of 145 donkeys were examined for the presence of hydatid cysts.
Ten of these donkeys were found to be infected by hydatid cysts; and location, number and
fertility of cysts found were determined. The liver was the predominant site of infection.
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Cy}s,:;/c echinococcosis Molecular identification of these cystic echinococcosis isolates, based on PCR amplifica-
Donkeys tion and the sequence of both mitochondrial ND1 and CO1, revealed that they belonged

Molecular characterization to Echinococcus equinus (G4 genotype). An alignment of ND1 and CO1 partial nucleotide
co1 sequences with G4 partial nucleotide sequences revealed replacement of G at position 105
NADH with A and replacement of A at position 276 with G respectively. It can be concluded that
Egypt the donkeys involved in this study were harboring E. equinus. For the first time in Egypt, the
present work allowed us to record the presence of the E. equinus with the molecular tools,

and to report new information on the epidemiological status of this parasite in Egypt.
© 2012 Published by Elsevier B.V.

1. Introduction and McManus, 2002). Based on the genetic characteriza-
tion which is mostly dependent on the homology of the
sequence of the two mitochondrial genes; cytochrome C
oxidase subunit 1 (CO1) and reduced nicotinamide ade-
nine dinucleotide subunit 1 (ND1), ten different genotypes,

among which G4 (horse strain) have been formerly char-

Hydatid disease is a zoonotic disease known to spread
worldwide. It is caused by larval stages (metacestodes) of
tape worm parasite of genus Echinococcus that infect differ-
ent animal species (Rausch, 1995). These domestic animals

include sheep, goats, cattle, swines, buffalos, horses, and
camels (Bryan and Schantz, 1989). Human beings may also
serve as dead-end hosts (Binhazim et al., 1992). E. granu-
losus sensu lato shows intraspecific variation in relation
to host, specificity, epidemiology, morphology, develop-
mental biology, biochemistry and genetics (Thompson
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acterized (McManus, 2002; Lavikainen et al., 2003; Snabel
et al, 2009). Recent taxonomic classification suggested
the presence of five valid species within the E. granulo-
sus species complex. These are named E. granulosus s.s.
(G1-G3 genotypes), E. equinus (G4 genotype), E. ortleppi
(G5 genotype) and E. canadensis (G6-G10 genotypes)and E.
felidis (Thompson and McManus, 2002; Nakao et al., 2010;
Hiittner et al., 2008).

Equine hydatidosis, especially that of donkeys, has been
studied in some countries of The Middle East; Lebanon
and Jordan (Thompson and McManus, 2002). E. equinus
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has been reported from the United Kingdom, Switzerland,
Belgium, Italy, Syria and South Africa (Thompson and
Lymbery, 1990; Varcasia et al., 2008).

E. equinus (formerly E. granulosus G4 or horse strain)
appears to be a specific parasite of equids (Jenkins et al.,
2005; Nakao et al., 2007; Romig et al., 2006; Thompson,
2008; Saarma et al., 2009; Blutke et al.,2010). Varcasia et al.
(2008) identified two species of genus Echinococcus infect-
ing horses in Italy; E. granulosus s.s. (old G1, sheep strain)
and E. equinus (old G4 or horse strain). Scant information
about this parasite in donkeys is available (Thompson and
McManus, 2002). A study in Giza, Egypt, showed the pres-
ence of unspecified Echinococcus sp. in donkeys (Haridy
et al., 2008). However, one of the most recent studies on
RFLP patterns of CE isolates from donkeys in Egypt failed to
allocate the isolates to any described strain or species (Taha,
2012). Our present work aimed to identify the genotypes
of hydatid cysts isolated from Egyptian donkeys, and this
was planned to be done by sequencing their PCR-amplified
two mitochondrial genes; cytochrome C oxidase subunit 1
(€O1) and NADH dehydrogenase subunit 1 (ND1).

2. Materials and methods
2.1. Parasite samples

This study included 145 donkeys (over five years of
age) of local origin. They were raised in different cities of
Beni-Suef governorate. Beni-Suef, an Egyptian governorate,
located 120 km south of Cairo. The donkeys were brought
to Beni-Suef zoo for feeding lions. They were examined
for the presence of hydatid cysts on post-mortem inspec-
tion at the zoo during the period from August 2009 to July
2010. Examination of all internal organs was also done by
using palpation and incision for the detection of hydatid
cysts. Intact hydatid cysts, isolated from the infected ani-
mals, were put separately in the polythene bags containing
ice and brought to Beni-Suef Veterinary College for further
processing.

Hydatid fluid was aspirated after washing the cyst with
distilled water twice. It was further subjected to centrifuga-
tion at 5000 rpm for 5 min, and the sediment was examined
under the low power objective of a compound microscope
to observe the protoscoleces. Germinal layer (sterile cysts)
and protoscoleces (fertile cysts) were randomly collected
from the infected animals, and only one cyst from each
infected animal was subjected to molecular characteriza-
tion to assign the status of a single isolate. The material was
frozen at —20°C until further use.

2.2. DNA extraction

DNA was extracted from the germinal layers and/or
protoscoleces using the GeneiUltrapure™ Mammalian
Genomic DNA Purification Tissue Kit (Bangalore Genei);
and according to manufacturer’s instructions, the eluted
DNA samples were subjected to dryness by putting them
inoven at 55 °Cfor 3 h. The eluted DNA samples were trans-
ferred to Japan by air to perform the PCR amplification and
DNA sequencing.

2.3. PCR amplification

Two target sequences of the mitochondrial DNA coding
for CO1 and ND1 were PCR-amplified by using Takara Ex
Taq kit (Takara Biomedicals, Otsu, Japan).

Two conserved primers, JB3 (forward): 5-TTT TIT GGG
CAT CCT GAG GTT TAT-3' and JB4.5 (reverse): 5'-TAA AGA
AAG AAC ATA ATG AAA ATG-3' (Busi et al., 2007), were used
to amplify the mtDNA region corresponding to the part of
the CO1 gene.

Two conserved primers, JB11 (forward): 5-AGA TTC
GTA AGG GGC CTA ATA-3' and JB12 (reverse) 5'-ACC ACT
AAC TAA TTC ACT TTC-3 (Bowles and McManus, 1993;
Bowles etal., 1994), were used to amplify the mtDNA region
corresponding to the ND1 gene.

The amplification reactions were carried out in a PCR
thermal cycler Dice (Takara, Japan); and it was stained with
ethidium bromide and photographed. The corresponding
amplicons were checked on 1% agarose gel in a Mupid-2x
(Advance, Japan).

2.4. DNA sequences analysis

The amplified PCR-products were cut from agarose
gels and purified by using GeneiPure™ Quick PCR
Purification Kit (Bangalore Genei) according to manu-
facturer’s instructions. The purified PCR products were
subjected to automatic DNA sequencing using Rikakan
DNA sequencer (Rikakan, Japan). The DNA sequencing
was done in both directions by using the forward and
the reverse primers for both CO1 and ND1 mitochon-
drial genes. Nucleotide sequences were first analyzed
and edited to check the electropherograms quality by
using the software program Finch TV v 1.4.0 (Geospira
Inc.©). Using the Basic Local Alignment Search Tool “BLAST”
search blast.ncbi.nlm.nih.gov, the obtained DNA sequences
were subsequently aligned and compared with verified
sequences of E. granulosus strains available in the Genbank
(Table 1). The phylogenetic tree was constructed by using
software program “Mega 4”. Taenia saginata (NC 009938)
was used as an outgroup. Bootstrap analyses were con-
ducted using 1000 replicates. Sequences analyzed in the
present study were finally deposited in the Genbank and
their accession numbers are listed in Table 1.

3. Results

Out of one hundred and forty-five donkeys slaughtered
at Beni-Suef zoo for feeding lions, ten animals were found
to be infected with hydatid cysts. The infection rate was
6.89%. The hydatid cysts were present only in the livers
of the infected animals or in both livers and lungs. Livers
showed cysts in all infected cases, while only three of them
harbored cysts in their lungs. In the livers, the number of
cysts was ten or more in six cases, 8 in two cases, 5 in one
case and 4 cysts in the last one. In the lungs, the number of
cysts was sharply lower than in livers; as they showed 1 or
2 cysts in each of the infected lungs. The cysts found in the
livers and lungs were divided into three types; fertile, ster-
ile and caseous. The fertility of the cysts was determined
by the presence of protoscoleces. In the livers, eight cases

~ 215 -



S.M. Aboelhadid et al. / Veterinary Parasitology xxx (2012) xxx-xxx 3

Table 1

Codes and Genbank accession numbers of specimens and reference sequences used for phylogenetic analysis.

Codes and accession numbers of specimens

Genbank accession number

co1 ND1 Genotype co1 ND1

BSU-1 JN191313 JN191320 G1 M84661 AJ237632.1
BSU-2 JN191314 JN191321 G2 M84662 AJ237633.1
BSU-3 JN191315 JN191322 G3 M84663 AJ237634.1
BSU-4 JN191316 JN191323 G4 M84664 AJ237635.1
BSU-5 JN191317 JN191324 G5 M84665 AJ237636.1
BSU-6 JN191318 JN191325 G6 M84666 AJ237637.1
BSU-7 JN191319 JN191326 G7 M84667 AJ237638.1

G8 DQ144021 AB235848.1

possessed fertile cysts, one case was sterile and the last
one was caseous, while the lungs of three-infected cases
possessed fertile cysts.

When the purified genomic DNA of the ten isolates
of donkeys’ echinococcosis was used as template for PCR
amplification of both mitochondrial genes, we obtained
cytochrome C oxidase 1, and reduced nicotinamide adenine
dinucleotide 1, and very intense amplification signals of the
expected length (450 bp and 500 bp respectively) from all
the analyzed isolates (Fig. 1).

The partial nucleotide sequences (476bp) of NDland
CO1 (369bp) of the ten isolates obtained from donkeys
were aligned with the reference sequences of the geno-
types; G1-G8 using BLAST search. All the examined ten
isolates produced sequences having 100% homology to
the reference partial nucleotide sequence of the E. equinus
(old G4, horse strain “AJ237635.1” and “M84664” respec-
tively). Seven of these donkeys cystic echinococcosis ND1
and CO1 gene sequences with the reference sequences of
genotypes; G1-G8 of ND1 and CO1 genes (Table 1) were
used in designing the phylogenetic trees (Fig. 2) that con-
firmed the preliminary results obtained by BLAST search;
and they also revealed that all isolates belonged to the E.
equinus. An alignment of ND1 and CO1 partial nucleotide
sequences with E. equinus partial nucleotide sequences
revealed replacement of G at position 105 with A and
replacement of A at position 276 with G respectively.

4. Discussion

This work presents the first record of E. equinus (old
G4 or horse strain) as a cause of cystic echinococcosis in
donkeys in Egypt. Necropsy of one hundred and forty-
five donkeys revealed that ten of them were found to
be infected. The majority of infected donkeys (70%) har-
bored hydatid cysts in their livers only while the minority
(30%) harbored hydatid cysts in both livers and lungs. Some
authors obtained a similar pattern of hydatid cysts distri-
bution in donkeys in Jordan (Abo-Shehada, 1988; Mukbel
et al., 2000). Varcasia et al. (2008) and Acosta-Jamett et al.
(2010) also recorded that equines infected with E. granu-
losus, in Italy and north-central Chile, had the majority of
hydatid cysts in their livers. On the contrary, Haridy et al.
(2008) found that donkeys infected with cystic echinococ-
cosis in Giza, Egypt had hydatid cysts in their livers only,
while Blutke et al. (2010) reported that an infected mare
with cystic echinococcosis in Germany had hydatid cysts
in its lung only. In the present study, most of the livers’
hydatid cysts (85%) were fertile while all lungs’ hydatid
cysts (100%) were fertile. It is reported that equine cystic
echinococcosis can be caused by various Echinococcus taxa,
but only E. equinus is known to develop into fertile cysts
(Varcasia et al., 2008; Blutke et al., 2010).

It is well established that the use of PCR amplification
and sequencing of both mitochondrial genes; cytochrome

Fig. 1. (A) PCRresults of E. granulosus template DNA using mitochondrial cytochrome C oxidase subunit 1 gene. Lanes (1-8), lane (10) denote template DNA
isolated from protoscoleces of fertile cysts. Lane (9) shows template DNA isolated from germinal layer of sterile cysts. Lane (M), DNA size marker (100-bp
DNA ladder). (B) PCR results of E. granulosus template DNA using mitochondrial NADH dehydrogenase 1 gene. Lanes (1-8), lane (10) denote template DNA
isolated from protoscoleces of fertile cysts. Lane (9) shows template DNA isolated from germinal layer of sterile cysts. Lane (M), DNA size marker (100-bp

DNA ladder).
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Fig. 2. Genetic relationships between Echinococcus isolates from donkeys obtained from Beni-Suef zoo, Egypt and the reference sequences of genotypes
G1-G8 as well as Taenia saginata as outgroup. The relationships were based on the phylogenetic analysis of concatenated ND1 (a) and CO1 (b) nucleotide

sequences of BSU1 to BSU7 using software program “Mega 4".

C oxidase 1 (CO1) and reduced nicotinamide adenine
dinucleotide 1 (ND1) is the most common method for
genotyping Echinococcus isolates (Santivafiez et al., 2008;
Varcasia et al., 2008; Vural et al., 2008; Sanchez et al., 2010;
Beyhan and Umur, 2011; Sharbatkhori et al,, 2011). PCR
amplification of these two genes in the studied ten iso-
lates produced two bands of the expected length (450bp
and 500 bp respectively). This result is compatible with the
results of the previous studies (Beyhan and Umur, 2011;
Sharbatkhori et al., 2011).

It is reported that the equids (horses, donkeys and
zebras) exclusively act as intermediate hosts for E. equinus
(Jenkins et al., 2005). For the first time in Egypt, the present
study identified that the genotype of the cystic echinococ-
cosis isolates obtained from donkeys in one of the Egyptian
governorates as E. equinus by partially sequencing of their
mitochondrial ND1 (476 bp) and CO1 (369 bp) genes exist.
Our results coincided with the findings of Bowles et al.
(1992) who found that E. granulosus G4 was the causative
agent of cystic echinococcosis in horses by sequencing
CO1 (366 nucleotides) and ND1 (471 nucleotides) genes.
A recent similar study in southern Germany has identified
the genotype of hydatid cysts isolates from lungs of mare
to be E. equinus (Blutke et al., 2010). On the other hand,
Varcasia et al. (2008) identified both E. equinus (G4 geno-
type or horse strain) and E. granulosus s.s. (old G1, sheep
strain) in horses, although cysts of the latter showed aber-
rant morphological characters and were never fertile.

Donkeys and other equines are infected when graz-
ing pastures are contaminated by feces of dogs and foxes
containing the parasite eggs. The donkey and horse act
as an intermediate host, in whose livers or lungs fer-
tile hydatid cysts containing protoscoleces are developed
(McGorum et al., 1994). This makes the carcasses of these
infected equines especially donkeys a major source of
infection to the definitive hosts of E. equinus, dogs and foxes
(Thompson and McManus, 2002). Donkeys infected with
cystic echinococcosis may constitute a source of transmit-
ting o infection to dogs and foxes in Egypt. This is because
of the unhygienic manners of disposal of the carcasses
of perished donkeys. This is usually done by throwing

their carcasses near the water canals or cultivable land;
the matter that makes them easy to be accessed by stray
dogs or foxes. Feeding of donkeys to susceptible carnivores
in zoos may also contribute to the transmission of this
parasite. Both ways play an important role in the main-
tenance of Echinococcus species life cycle. The hazardous
of donkeys’ cystic echinococcosis on public health is neg-
ligible because it is caused by E. equinus which is non
pathogenic for human in Egypt. This was reported pre-
viously by Thompson (1995), Thompson and McManus
(2002) and Romig et al. (2006).

Our genetic characterization of donkeys’ echinococco-
sis strain in Egypt as E. equinus will be quite useful in
controlling this disease, especially when there is a lack of
information about the identity of these parasites, that affect
this kind of animals. Finally we recommend post-mortem
examination of these donkeys before their introducing
as food for wild animals, and we seriously recommend
hygienic disposal of the carcasses of these animals and
proper condemnation of their affected offal. These precau-
tionary steps will be quite useful in cutting the life cycle of
Echinococcus species and controlling the disease.
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B#ZERCY. MeKTlIE, VR UVIEERREEDSDD, EFRREREO—DE L T—HRICERA
TNTWVS. UL UbDETE, BRAEREEOAET 4 ELMHERERE UTHRESNDH
(&, FICHBI~0PERETFEAENBHEMNTH D, BEREEFFERBETRLEANZL, K
RTE QEADOEIEZEL, QEBOES, BIKER, 20, AE FHICOVWTERN, SEBROBEERE

LCVA B BEI R LEBLE MR WY, SCV ik
FRMEEZRL, 2, W EHES I
DDEBFTRMMZETHS. D20,
BBy o lORy ¥ —% 0B E L

v, F7e, ARRGRRIE ISR 2R S
L, THBEBIUCIMHEE XidhTwa, ITH

B C ARG ) RS M (LPS) %47
AL, THBI TR RHMINS sl 2
F o TN LI RAL L 72T LPS 2424
L, o DHES X0 IHES, miish

TENZTNEERE SO ERLE 2
5.

5
KEIZHRRTEZ S OB RELTH

D, BREBWOR, &, iR SICHRES R,
BEAZHYRT D, & POBRRREBDICRE
REREVWOIREW TH Y, ThoiFERSh
TRBRORESZ TRV ERA UEYT
B, TR VR Y VORBHOFLEN - &
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&1 ERVTvFTHEREEERS

DorwF7E - UryF 7R | Rickettsia prowazekii | BEF T A 5 & 5
BB F 7 AT
R. typhi HIBEL RS /3
(KIBEEAEE) R. japonica HAKIREEL ISP x4z
R. rickettsii Oy - — AT BIE, it - & - Epk THZ
R. conorii REE (MApBRIIEY | HhiERR 77U | w4z
h-AVRK
R. akari Uiy F 78 ek 77UHR - Oy | NEOAZ
7 - BE
R. afrikae, R. helvetica, | African tick bite fever RS TAZ
R. honei etc etc
Orientia tsutsugamushi | DD RES BA (UBEERL) - | YYHLY
TITEM
Uiy FFH - 7FTZ AR | Enrlichia chaffeensis | T—1) F74E deepmEesk - BRI - FT | A
Uh - 8B i
Anaplasma phagocyto- | 7775 A deeREgk - BRI - BBE | v 4=
phitum
Neorikcettsia sennetsu | IGER i =F:N AR
UVETE - /N NZ TR | Bartonella quintana HREL THREH 23
B. henselae XOAVO>DER HREH -
LOFXTHE - 20 IIR | Coxiella burnetii Q# SRR H (¥HZ)

T DTFEMZERD S, {EROV Ty FTEDP ST ENTVD.
T ATB TR B, TR 4 SRRREMAE

WAL rBELBRT 22 bhs (B). & [ N
B NI AN BEME G C, B I EEIR T A A8, :
HRLTCWE Y vy VBRI 5 &, ik
TIRFEICHE LERRELRCTI LD
. ZO7D, BWEREBICETHEREKPR
W& Rofot bOEFIEEDFHENETE  #§id
SNTWE. iz, X M2 OIS S R
ENTBY, 9—av /TR aDHERTEN
BEEHBECHEEL EORER, AFTHLEF
LTWwieAh 2 L DA TRIESNABIDDH 5.
22 CTERE TP ERGE L Bbh s, 7272
U, FEBRRA 2T, S8R, TR
W EOERPFBHRL-EOWMED I RTW
5. BIHIATOWEICEBR L TN B, EF BIEBD Coxiella burnetii DBAEN
DDA S D MEMRIZ A SN TnDE, —

HT, BIhhde bAOEYIE, BEENILD

7 e
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M Z2BnCcENTH B,

EMICHIT D EE

a. SETOER

ALAE, PH KA Y C5H91 B 3,200 DY V&
WHEIC L TIFbh 2 BEERNEICL S L, ELL-
SA T 13.4%, WikE&RE (CF) T8.4%
BEEEEZRL, 33.3%DREVEETH72 &
LTwa, & EBBEBEORELZ OV Vi
84.4~94.9% &, ME DO w2 ¥ 9% 5.3~
15.4% DB TH o 72D 1z%t LI ITEHE T,
Lo b Bl E2 o7 YO8 80% 45 C. bur-
netii ®PEW LT W72 vwHY, FEEIIBWT
BALRERERTHY, POAREELOMMET
bdH 5.

b. HAEEATOEE

bOEIZBWTIE, 1954246 0w v
983 B 11 BHIZ CF B S5 0 S iz & Ot
ERAOND. DBIIIEE A TR 250
FIE XN TV do2h%, 1990 ELIBRIC, &R
&, WADY, ZEOPERIRENT bR,
ERICHE R IEET A AW LN o TE
72978 7721, IS O oYKk
MHBEESERE IF %) CTI6/HEEEL, i
HARA DR DOBYE BIRT 500, BYIRE
REWT SO0, 3R RYURE R
LCWBO0RAREZRINTWe,
EHOIE, FEOL PO R 7 DEBIFY
D728, RERLEZILEWH» S D C. burnetii il
EEOIEFATEBEN P LT TS, R
FiIoWw T, BRSOV TE IS T
7odbiEE O S MG THE SN TWAE Y ¥ 431 #
BB LIF EE T PCR 14T L 72.
R E LTI 10.5% 2% C. burnetii YLk &
HgENT, LELEDD, 1 208EBIZE
1%, Btk As 28.4% & L OMWIBG IR TEWE
wR L7z, MBES RV 4BBICBIT S
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OB EF4.4% ThH oz, T VAL SHH
L 72 DNA &} 322 #K122 T real-time PCR
B THEBEFHIBE R L7223, &fRE T
Holz. PBRARDBED» o 2SO YT
DNA ZDWTIEMHTERh o/, BM
R CORGDH I TH 525, HWEITHK
T80 - 2RI B ETEX T, BRick-
TR —EDRY) A 7 ZEAET 5 W gk 2RI
STz, EHIERFOHFAE L LT 2009~2012
FICRRAH S N22E Oy ¥ 525 B b C
burnetii BIETFIBH ST, HEHT ORI
v 87 WA 5% C. burnetii BIZFIEWMME R
A A

Aoy BT, MY Y TV B o DNA B
EAEARTHAE L. 4 X Tk 28 #RE T
JRLCERI & 72 1,008 B 1,098 Mk &,
3 25 FRERE DI A S DM DNA ¥~
TN 986 itk B vz, 2, AT T3040
EIFE GRS N7z 582 LD ILE S » 7 vico
WCHARTE 21T 5 72, 4 X T& C. burnelis
DNA il & 7o mikiZ e h o7z, £ 1F
BT BB ERELT L E, 41 XTE
2.1%DPMBERLRL, H3 T 6.2%DH
WRERER L. LA LEEOR T 1,762 T
DEMD 5% C. burnetii BIZF MM S iz
ol FEORETIVTRY ZhE TOH
HLVEWIEREREZR L2220, 4 X,
ATBITE QBOBEIIRRENE S DD,
DB OMHE T BB L, BBy b2
B bAOBES) X7 bHRTEHEVEL R
WE EAIRENT. TR EBEEhAEYS S
WKOWTHIDE TR N7z 802 12513 C.
burnetii Bz FRMH I N dh o/ By
5, EWIZBYT 5 C burnetis RO A 7
BEl awdotELbhi.
2. EMCBITBEZ

a. NETOER

C. burnetii FHCRIZB W TR £ O %
BEZEOL BRI ZEREE LT JREMS
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AN

NTWBY, REBOENIZEBIY 2 ERBLWHE
WL TIEEN T — I BRR LTS,

WRGIIEZ L omERALNE. +—R b
5 7 CRAEMICEER, EETIE 1 EMIC
1,656 B, >KECIE 28 FEMIC 1,164 61, 24 X
TIZAER 30~90 B, F 4 Y TiXsEM 150~200
BIT 100 FAYD 0.1~3.18), 79 VAT
AL 10 HFAH20 0.58 Bl Q BB A5
HELTWBEOHRENRD S.

F 72 Q BDEFFEE I WEE DL APPSO
IEAREMI, LRI 2 ECHESI T
Wh, by VICHERT AR AT 1983 Fi
A4 ATCTHERDH Y, KTl oe Yy Y
ZHRICBE L 3EBIE, EloftR 415 Al
BHENRALNBRD BY. F 7B TH,
2000 WA TG VI TYF R ERBRYHRET 2
Q B DEMIELDH Y, 2,300 AHIEH L D7
CEB AL TS, F 5 v FBHF IR
REBOYXFORUS R EDONKE L, + 5
¥ ¥ OFLHYFIE 23 HILT, 600 OB T
BFEINRTWALEY, F—ADOFEDOWRIZHE
TEORMP 4B A, FAEBEIELL kol
C L TREREPLENY, BREYXOREFO C
burnetii DJATHRIZEN, FBOWNH CHRE
DWELFELRLEINTWA,

ARy MTIE, A ICHR T 2RISR <
WEINTBY, »FFVOFIFHFHABIHFYE
N7 KA LTI 16 Ao BR#FIEAEICD
hS o ZaplRe, 1T R 2 DR ENRR CHE
DR 33 NCHBEIS A% AP, F-HFH
DA APFER TN —F 1 ICHFE L EHE 14
ANDFEPRE SR TN B2,

b. BRTOEZE

HHETIE, 1952 4 WHO DRIEZE 2 T
WERMEICHEHT 2 W H & WA S
N, IFBECLAHEREICLY, 901 AOER
RN HE DS B 22 N (2.4%) HFET
HolbMBELTWD, NFUX, BREEW 275 A
H62 A (22.5%), FTPIALBESEHE 107 A 12 A

76
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(12.2%), MWL 25 9% BB & 184 AW 28 A
(15.2%) ThH o7, LaL, BELHEMRIHE
HENT, Z20OBHLIES L Q BT HARILHTE
LiwnweEz ohTwi I FFcey JET
) WEGRICHET L, 1988 SEIR [EI B I8HE L 72
FEDWE D HREORMOENTHHY. =
DHOEN TS L 2 BH T, TRy b
YRR O RS H 5 & LTIHEB Shds, §
ENE B E AL v, Hitwe S iF, 1978~
1991 4RI E PN CHEM L7 626 Aol <, IF
BT C burnetii [0 B PR AERZ T T
WBDS, B LT SRR O W EREEN O 1
ZoWnTIE, 275 AR 22 5% EETH Y, it
HWHE 60 NTD 1.6% Il THRG M E %
PoltBELTVWAE,

—HEH 5, 2007 SEITHEEDIERD %
e (B BErtss) ORIEITE 163 M1,
Y 68 Mk, Zotk 95 MR, S 10~70 fRico
W, A7 Y —= 7 LTCTELISA EIZTQ
BIgGHikZMEL, WERBLBETH 72
DDIZOWTIFETCHUEL2E A, TC
BlECHo7. BRHNEORENRRLL LD
O, PEOY A7 E LTEME X ) VDb O
EEZHNBY,

WA RIS BIT 5 C. burnetii © B 5
ZownTi, THii%D 2~6%0 Q# LT 5
EEREOBE S OMENALRTREY, —
TEZLOTS 4= Y7 TEICBY AW HMi%
DOWMATIE, 168 I 3B (1.8%) 2°IF T
MHEFNICEYETCH - 7205, WS West-
ern blotting TIFEPIAE L Bbni-bDiZ 14
0.6%) DATHo72. SO QEIX, H
KIZBUIBHFEPT LI, TH LN, % ITR%E
ENTWAIEMENE ., —F CREEIEE
SNTORWVERRLZ NI &R, FHELLOR
W AR EhCws, BICHAFLHY, &
HoE, A=A T T OREBREBIATo2E
FERIRE 3 AV L2 a0 Q B o
NIEBI R E N IIE DIF AR Z R L T3,
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ARt PR J@gﬁ/f S ?ﬁﬁﬁ'ﬂ
DB - BRI £ DFEEADBE .
PCR i%1- & B READREF ORI !
RBBEMOEBUESEIC K BIAOME (BT IgM 300k 60 LS U< I 1gG HIAk 256 fBLLE, |
$ AT MBI L HFAEES U  SHEMOEED LS) "

N 4%
41

b B DR & IR OWESLE NG,
A
LY BERIEAICK DD R }

Q Bk, 1999 FEifT O KGIEE CH 4 L

Bom M EESEICIR 2 S, 2003 FOYIER I8
4 E LTHESNIEBTH Y, NEZ B
U72BERIE, 72725 1085 ) OREEHCE T M
B Lo TWA, 1999~2011 4E & CTH4E
ZNENEADPS 40 NBEEPHREINTYS,
B (FEEp) 12owTid, 2003 40 )E ki
DRELICL>TUTOI ) IKUFTER T
L. [EME, HBRNEREZETLIHEZZEL
TSR, IR RS Q Bbsibh, 20,
ROBOEMIBTHMEFEICLY, QHE
ZLBWUBEIE, EE 124548 1 HOB
BIZL M EEBITbRITINER SR,
ZOBABNT, REMEN, RECET s
BEFFEOR ST &I, ZheEnmMEOLMI
EBDDBLDDOWERPEHCLEI L. | SO
AL RHEEEORE L ORKE, AR
fili (IgM16~32 1%, 1gG16~128 1%) DIEHID %
ST SN TW2b DD, HEEFN SRS
22 EICE o T, HEBROBMITORI S T
AbDLEZLNA.

gy TREE, FEIR )

2

R RE AR BRI oG,
BB ORI — KA 2~3 HRT, &
PRENPSWERL 2D, GRS, IUE, 5
W, SRR WEESHEREET, 1 v 7

77

VI VHEETH B, FRERIMIL, Wk H5b
VG FEB TR, TIEJEBY ) [IT450 | TN 3,
B D300y —rPAhbN, FOMHRESRIE
ZRTHY, PHEEELL L, ZLA LS
Badbodrnwe vz s, ERkeE LTREA
ShaZlidEhchsdb. BWENRTIE CRP,
¥ (AST, ALT) @ Lb&., m/hBaRsd, &
Mt &ErnAhbhs, 7, BERD2~10%i%
DR EE EME T H5BERMICRITT S b
NTBY, M REERE L EMREE 2 5.
WA ci, A QBBHIHEELESLL
THRBE, NIR, BfELE2H2, Br»H~
MED MBS L, 2tk Q BIBIEHEAE L B
ENBEHIDME SN TWED, FREERBIIR
B 72 BAY 0,

Q D P W I3 BRI i & L Buik
WEEYH2 (FR2).
. REASHNE
BRI IR, S B RE 28 & PLIFUR I IE,
BEFHRHESH L. 4B, HEAREY=- 2
7N (BESLEASEMGERT - W5 i AR SErT i)
WS TSR I N D Q B o 31 % SRk
LTWaADTERENwv, B RYENZEF
DHP THHEEIETH L.

a. PHEHEEL

AMMor AR (g, i, WE2 T 7
) PR TAIEND o EHERENE
WS, EBU/NE R R E BN, Bk & e
3720, HEHECRBREETS. BYWroo

T
B
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ME-CE, i, L M RE, Fhd
JEF R EBH NS, FBERIIE W5

Bad, IR ERIC L > THZ I S & 5.
AR 2E ¢k BGM (buffalo green monkey @ 7
7V A FIFVER) MlsE2Hlvws, o
noDOREITTRD P3 LAV O BYIEER
T BE 2 i 2 B9 A 7O AT W RE A SRR 1L R &
na,

b. PiEMHIE

Baat & Bbh s HERBRMAEZ EE Gime-
nez Jeta R0 F A Ht, B BH VI RERILIUER
BTGt 52 LI TIED A, EEOB
M&Lfif%%f%b%%k@iﬁﬁbh&

LREOSHERERBEORE & LCOMEHICIE
mméﬁb

c. EEFREE

PCRIFECZ L HZBEBIETFOREND oL D
@Ek%ﬁﬁﬁ@ﬂf%@ﬁﬁ&ﬁ&f&%
BEZTS- & ORE - FREICENT com] B
ﬁ%ﬁimﬂméhfméaﬁﬁwiikﬂm
DINT 4 —a— bR SBRMEIT-THEY, A
PRI I P S DB D TR TH B,
2. MiEFARER
a. BEESHEE (FE)

L5 B S VR e R & LTI TF 0%
B"ahbd, AL, FTIMEICHTIH
A AL, 2ok THEICH T 2Pk LA
5. — RIS AT X Y DRI 5 B
VEL b2, BRNOMEEZHICIE THE
2ERICHY, BECLoTENFZHNT, B
HUAOIIE S & mER O X 7 g T 0 1gG
PR O 4 LA EZRD L &R IgM O FEE
(64 LA L) % IgG EfH (256 1) DFEHHIC L -
THbLRBET. WARMIZRD DB 8D
A ~BERR T 5720, BN ¢ o3 2 i
LWwZEdgw, FaXR7ECOEER LA
BHONEE TP Y RIIMEET 2505
D, QEEImLEE)PITIHRBZ B THMAZ
MWETHZ LT LW, —% BHAo

78

ez cl, ITHEBICIHEEICHT 25
WHRMIIAS A S, — AR THE OP A2 I
MBEOWMMIL VBN ErbHEShs, £
72, A Q BRIERE O BB T EMRIICH
HAEAMED TH B L Vb T’

SaEE T )
Fa &

Al Q# % Ik 2 AMBEE CHRIREL,
WTHNITNTH A0S, PRI L BiRHEF
FED 5 3 HEARIZAT S & A B M o i o8k
LDOFHCHED L. B QEDE 1 BRI
E7F b4 20 CREHEE (0942
Ve RFVHA YY) T, B2EIREL LT
=754 FRVBBVENED, TEREGTIEE
MOWELDH S, -5 7 5 2FZFITITER T
HoH, MWTIFV T EY Y, FIuVELR
MEeEND., T4 7)) reF/ariT
BT EERROEA LN T WS, HokHLz
T 2703 WD 2 BRI S 2 Ht
HILBERBH L, RICERLLES, 3 IKEEL
T2 LPEETHA.

ZNE T C burnetii W 5 BAFEFHIE
WE (MIC) DEREIZZ Ld o 7225 Rolain &
&, FEY¥A4ryvioa—FurEE (€
FrudRtyy, FyuFyTy, XyaF
B3 V) ORI C burnetii B3 5
MIC Z kL C, BIBZFRESORE I thHozk
L, $722%5615) 204 ¥ oMbz
JAURL Y VEDBEBATWAEHRELTY
59 Gikas 5b, RULL FF I H4 2y v
Za—=FuvE (FvuFyry, XyuFy
Fyv, boAvuFHI YY), vrug4 P
(Zz5y2a<A4 YY) O C burnetii \2x§ 5
MIC Z L TWa 2, Wihd FEopEh
ZRTEME L, &5 Gikas ik, 8% Q
BORBNIK U CHBE BRI, a5 F
TOMBEZWE Lz 70 AT 7 4 T 2GR
WMERMELTCWEY, FXy¥94 20y, =Y
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IR

A=Ay, rgyauwf vy, udrA
U4 Ty, B9 7 5 NITHIEL KR, B-
5275 ABPITIZIZFEORRERLIZE L
“(‘/‘Z)ZO).

—75, 1B Q BI AR PR KB T,
FrIWHA ) vERI O VE Yy s EY
v, vaaFri o2 #7PHHET 3ED Lok
BAHERENTWS, LA LB QHDEE
BPHEPEL, HEEICD R 2REPITDOITH
TR BIE LN LN ELH B, AERL
ENBRIESLBEE R EALENTER
V. 2% Q B OFIE DB RIREE TV,
B Q BIBITE R NWI EPEETH S,

FRIZOWTI, 1/ CORGEH 25T D
HERICSESRELTWAI NG, HERD
Ty, BRZEOWVBAIFEEL, WERE
OB, HRBBEO S VY — VAT AR
5% MBI AKFEKTCOHEBTELIT). A=A+ T
V7T, BEHBREEONL ) A2 OftHE
WRAHBLIZL V7 F 0B R, s8R D
BHEENTWDEH, bPEZELDZOMDE
TRATENTE ST, BHTE WY,

(9

SHOMEE LT, © ZEB2E 2+ 0EES
T, @ BRI & BRARR R 2RI 72 41
B, @ WECTHEBIE L BREO® VBT
VAF AP ENTWRW., SHBRINSER
USRI LT W D H 5.
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