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INTRODUCTION 

Hepatitis E is an emerging disease with globaIly high incidence， caused by the Hepatitis 

E Virus that is classified in the genus Hepevirus and is the only member of the Hepeviridae 

family. Hepatitis E virus is a polyadenylated， single-stranded RNA genome， approximately 7.2 

kb long with short タ and少 untranslatedregions， and仕rreeopen reading frames (ORFs). 

Genomic s叫uenceanalysis has classified HEV isolates from humans and other mammals into 

four genotypes with at leぉt24 subgenotypes (la・le，2a・2b，3a.・3j，and 4a-4g). Regions with low 

S旬ndardsof sanitation， which promotes viral transmission， have the highest rates of HEV 

infection. HEV epidemics predominantly occur in regions where faecal contamination of 

drinking water is common. Generally， these outbreaks and sporadic water-bome infections are 

ωused by genotypes 1 and 2. However， sporadic cases of hepatitis E in patients without history 

of traveling to endemic countries have also been repo巾 dand particularly to be genotype 3 and 

4. These autochthonous infections are believed to be caused by zoonotic HEV or foodbome 

infections related to swine， and that swine handlersぽeat higher risk of infection. 

This study represents an investigation on the prevalence of HEV in食氾tionin swine and 

humans合'ommultiple areas in Java and Bali， Indonesia， which are two geologically dlstinct 

communities with di能rentcustoms and swine br.ωding condition and focus on the molecular 

aspects of the p副 iallyconserved nuclωtide sequences of HEV s回 insamong Indonesian 

isolates. 
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Hepatitis E virus infection in two different regions of Indonesia with identification 
of swine HEV genotype 3 

INTRODUCTION 

Hepatitis E is an emerging disease with globally high incidence, caused by the Hepatitis 

E Virus that is classified in the genus Hepevirus and is the only member of the Hepeviridae 

family. Hepatitis E virus is a polyadenylated, single-stranded RNA genome, approximately 7.2 

kb long with short 5' and 3' untranslated regions, and three open reading frames (ORFs). 

Genomic sequence analysis has classified HEV isolates from humans and other mammals into 

four genotypes with at least 24 subgenotypes (la-Ie, 2a-2b, 3a-3j, and 4a-4g). Regions with low 

standards of sanitation, which promotes viral transmission, have the highest rates of HEV 

infection. HEV epidemics predominantly occur in regions where faecal contamination of 

drinking water is common. Generally, these outbreaks and sporadic water-borne infections are 

caused by genotypes I and 2. However, sporadic cases of hepatitis E in patients without history 

of traveling to endemic countries have also been reported and particularly to be genotype 3 and 

4. These autochthonous infections are believed to be caused by zoonotic HEV or foodbome 

infections related to swine, and that swine handlers are at higher risk of infection. 

This study represents an investigation on the prevalence of HEV infection in swine and 

humans from multiple areas in Java and Bali, Indonesia, which are two geologically distinct 

communities with different customs and swine breeding condition and focus on the molecular 

aspects of the partially conserved nucleotide sequences of HEV strains among Indonesian 

isolates. 



MA1ERIAL AND METHOD 

Sample Collection 

In the Java region， swine farms are loca旬:dfar企omhousing with relatively better hygiene 

sysおmand the loca1 residents do not have close relation or contact with swine， whereas in Ba1i 

swine伽msare located near houses and usua1ly bredぉ domesticanimals in the back yard and 

loca1 residents have close relation and contact with swine. Serum鈎mples企om137 swine farm 

workers， 100 blood donors and 100 swine (including 27 faecal) in Yogyakar包 (Cen紅'alof Java)， 

a10ng wi也 12and 64 swine farm worke眠 42組 d135 local residents also 89 and 119 swine 

serum samples in Tulungagung (East Java) and Mengwi (Bali)， respectively from our previous 

study， were collec凶.

Serological Marlar Testing 

Serologica1 test of anti-HEV釦 .tibodieswere done by using a species-independent， double-

antigen， sandwich en勾me-linkedimmunosorbent assay (ELISA) (MPD HEV ELISA 4.Ov; MP 

Biomedicals Asia Pacific Pte.， Ltd.， Singapore). 

Detection ofViral RNA 

HEV -RNA was detected by reverse回 nscriptase(Rη--polymer.鎚 echain reactionσCR). V凶I

RNAwasex回 ctedfrom 140μ1 of serum using a QlAamp Viral RNA Kit (QlAGEN白nbH，

Hilden， Germany). The extrac匂dRNA was reverse-'回nscribed旬 cDNAusing SuperScript™ III 

RT (Invi仕ogen，Carlsbad， CA) wi血aspecific primer for the HEV 0町'2region.百le仕組scribed

cDNAwas凶吋toamplify HEV・RNAby nested PCR. 

Determination ofGenotyping by Phylogenetic Analysis 

The amplified PCR products企omthe second round were sequenced directly by dideoxy 

sequencing using the Taq Dye Deoxy Terminator Cycle Sequencing Kit with a 3100-Avant 

genetic analyser (Applied Biosystems， Foster City， CA， USA). The designations and accession 

numbers of the full・lengthreferenωsequences representing the different genotypes for analysis 

ofHEV ORFl and ORF2 were re凶eved企omGenBank. Sequences were aligned using ClustalX 

so食ware.百leNeighbour-Joining method was used to cons回 ctthe phylogenetic trees. The 

ana1yses were伺町iedout using Molecular Evolutionary Genetics Ana1ysis so食ware.

Statお'ticalAnalysis 

Catego出alvariables were compared using t test or Fisher's exact tωt. Results with P va1t悶 of

<0.05 were ∞nsidered statistica1ly signifiωnt. SPSSIPASW Statistics So食wareversion 18.0 

(SPSS Inc.， Chicago， 1L) was us吋 forall組 alyses.

RESULTS 

Prevalence of Anti-HEV Antibody Serl中'ositivityamong伽 inefarm wor/ars and local residents 

in Java and Bali 

A to凶 of5.J:OIo of participants were anti-HEV antibody positive， consisting 10 of 149 (6.7%) 

swineぬrmworkers， and 5 of 142 (3.5%) local residents. The total prevalence of anti-HEV in 

MAlERIAL AND METHOD 

Sample Collection 

In the Java region, swine farms are located far from housing with relatively better hygiene 

system and the local residents do not have close relation or contact with swine, whereas in Bali 

swine farms are located near houses and usually bred as domestic animals in the back yard and 

local residents have close relation and contact with swine. Serum samples from 137 swine farm 

workers, 100 blood donors and 100 swine (including 27 faecal) in Yogyakarta (Central of Java), 

along with 12 and 64 swine farm workers, 42 and 135 local residents also 89 and 119 swine 

serum samples in Tulungagung (East Java) and Mengwi (Bali), respectively from our previous 

study, were collected. 

. Serological Marker Testing 

Serological test of anti-HEY antibodies were done by using a species-independent, double­

antigen, sandwich enzyme-linked immunosorbent assay (ELISA) (MPD HEV ELISA 4.Ov; MP 

Biomedicals Asia Pacific Pte., Ltd., Singapore). 

Detection of Viral RNA 

HEV -RNA was detected by reverse transcriptase (RT)--polymerase chain reaction (PCR). Viral 

RNA was extracted from 140 )!l of serum using a QIAamp Viral RNA Kit (QIAGEN GmbH, 

Hilden, Germany). The extracted RNA was reverse-transcribed to cDNA using SuperScript™ III 

RT (Invitrogen, Carlsbad, CA) with a specific primer for the HEV ORF2 region. The transcribed 

cDNA was used to amplify HEV -RNA by nested PCR. 

Determination ofGenotyping by Phylogenetic Analysis 

The amplified PCR products from the second round were sequenced directly by dideoxy 

sequencing using the Taq Dye Deoxy Terminator Cycle Sequencing Kit with a 3100-Avant 

genetic analyser (Applied Biosystems, Foster City, CA, USA). The designations and accession 

numbers of the full-length reference sequences representing the different genotypes for analysis 

ofHEV ORFI and ORF2 were retrieved from GenBank. Sequences were aligned using ClustalX 

software. The Neighbour-Joining method was used to construct the phylogenetic trees. The 

analyses were carried out using Molecular Evolutionary Genetics Analysis software. 

Statistical Analysis 

Categorical variables were compared using t test or Fisher's exact test. Results with P values of 

<0.05 were considered statistically significant. SPSSIPASW Statistics Software version 18.0 

(SPSS Inc., Chicago, 1L) was used for all analyses. 

RESULTS 

Prevalence of Anti-HEV Antibody Seropositivity among Swine farm workers and local residents 

in Java and Bali 

A total of 5.J:OIo of participants were anti-HEY antibody positive, consisting 10 of 149 (6.7%) 

swine farm workers, and 5 of 142 (3.5%) local residents. The total prevalence of anti-HEY in 



Bali was as high as 11.6%. In 64 workers and 135 local residents企omBali， 12 (18.8%)組 dll

(8.1%)， respectively， were anti-HEV antibody positive.百1eoverall prevalence of anti・.HEV

antibody seropositivity in Bali was significantly higher由組也atin Java (P = 0.015). 

Significantly more swine farm workers from Bali were anti-HEV antibody seropositive 

∞mp釘edwitI1 workers企omJava (P = 0.013). Al也ough廿1eprevaIence of HEV antibody 

seropositivity in local residents企'omBali was also higher也antI1at in Java， tI1is differenωwas 

not statistically significant.τ'he rate of anti-HEV antibody seropositivity was also not 

significantly different between local residents and swineおrmworkers in Java. 

Prevalence 01 Anti-HEV Antibody Seroposim骨 amongSwine in Java and Bali 

A tota1 of 281 swine sera were obtained from di飽:rentregions in Java and BaIi.百1eage of 

swine ranged合om1ω6mon血s.百eunifiωtion of tI1e Y ogy紘紅taand Tulungaguilg samples 

ぉ企omJava showed tI1e preValenωofanti-HEV組 tibodyseropositivity in 1組 d2 montI1 old 

swine were 5.2% (1 of 19) and 43.3% (13 of30)， respectively. Eleven of 16 (68.8%) 1 montI1 old 

swine witI1 18 of 20 (90%) 2 montI1 old swine in Bali were positive for anti-HEV antibodies. 

There were si伊 ificantdifferences in tI1e ra回 of飢，ti・.HEVantibody seropositivity between Java 

and Ba!i， where seropositivity in也e1組 d2 montI1 old swine was higher in Bali世1anin Java (P 

< 0.001組 dP = 0.01). The preValence rates in tI1e 3-6 montI1 old swine among Java and Bali 

were not significantly di能:rent，nor were tI1e overall prevalence rates of anti-HEV antibody 

seropositivity in swine企ombotI1 regions. 

Identification 01 HETl二RNAin Swine Sera 

hせlIs坑udy，2 new HEV RNA isolates were identified from 3 month old swine and 1 isolate 

was identified from a 5 month old pig from Yogyakarta. The Java (Yogyakarta) strains were 

reportedωGenBank， and were given tI1e a悶 ssionnumbers AB714131 for YKSB26， 

AB714132 for YKSB51 and AB714133 for YKSB52. Nucleotide sequences of tI1e two 

pre吋ouslydetected isolates企omTulungagung and Mengwi (Ba!i) strains had been reported 

under tI1e accession numbers AB541111 and AB541112. 

Identification and Confirmation 01 Sw初eHEfιRNAin Swine Faeces 

Twenty-seven falωal samples were collected in Java for tI1isはudy.HEV・RNAwasdet，ωted in4 

(14.8%) oftI1ese samples.百1eJavas回 ins企omswine faeces YKSF2， YKSF23， YKSF24， and 

YKSF25， were repo此edto GenBank and were given accession numbers AB714127， AB714128， 

AB714129， and AB714130， respectively. The YKSF23， YKSF24， and YKSF25紺 ainswere

isolated泊2montI1 old pigs， whereas廿1eYKSF2 isolate was企oma 4 montI1 old pig. All oftI1e 

faecal s回inswere identified as HEV genotype 3 based on ORF2， and tI1e genetic similarity wi血

serum samples was 96.2~←99.7%. This genotype was also ∞:nfirmed based on ORF1， and tI1e 

genetic similarity to tI1e closest nucleotide sequences was 88.5%-92.5%. Amino acid ∞mparison 

wi也othergenotype 3指 ainsshowed similarity of97.8%・100%.

DISCUSSION 

From our study， regions witI110cal customs involving close contact to swine showed ω 

have higher prevalence of anti-HEV seropositivity among'tI1e people. However， significant 

di偽renωsin偽eprevalence of anti-HEV釦 ltibodiesbetween swine farm workers and local 

residents in a population tI1at did not develop cIose relationships wi曲 swinecould not be 

Bali was as high as 11.6%. In 64 workers and 135 local residents from Bali, 12 (18.8%) and 11 

(8.1%), respectively, were anti-HEY antibody positive. The overall prevalence of anti-HEY 

antibody seropositivity in Bali was significantly higher than that in Java (P = 0.015). 

Significantly more swine farm workers from Bali were anti-HEY antibody seropositive 

compared with workers from Java (P = 0.013). Although the prevalence of HEV antibody 

seropositivity in local residents from Bali was also higher than that in Java, this difference was 

not statistically significant. The rate of anti-HEY antibody seropositivity was also not 

significantly different between local residents and swine farm workers in Java. 

Prevalence of Anti-HEV Antibody Seropositivity among Swine in Java and Bali 

A total of 281 swine sera were obtained from different regions in Java and BalL The age of 

swine ranged from 1 to 6 months. The unification of the Y ogyakarta and Tulungaguitg samples 

as from Java showed the prevalence of anti-HEY antibody seropositivity in 1 and 2 month old 

swine were 5.2% (1 of 19) and 43.3% (13 onO), respectively. Eleven of 16 (68.8%) 1 month old 

swine with 18 of 20 (90%) 2 month old swine in Bali were positive for anti-HEY antibodies. 

There were significant differences in the rates of anti-HEY antibody seropositivity between Java 

and Bali, where seropositivity in the 1 and 2 month old swine was higher in Bali than in Java (P 

< 0.001. and P = 0.01). The prevalence rates in the 3-6 month old swine among Java and Bali 

were not significantly different, nor were the overall prevalence rates of anti-HEY antibody 

seropositivity in swine from both regions. 

Identification of HEV-RNA in Swine Sera 

In this study, 2 new HEV RNA isolates were identified from 3 month old swine and 1 isolate 

was identified from a 5 month old pig from Yogyakarta. The Java (Yogyakarta) strains were 

reported to GenBank, and were given the accession numbers AB714131 for YKSB26, 

AB714132 for YKSB51 and AB714133 for YKSB52. Nucleotide sequences of the two 

previously detected isolates from Tulungagung and Mengwi (Bali) strains had been reported 

under the accession numbers AB541111 and AB541112. 

Identification and Confirmation of Swine HEV-RNA in Swine Faeces 

Twenty-seven faecal samples were collected in Java for this study. HEV -RNA was detected in 4 

(14.8%) of these samples. The Java strains from swine faeces YKSF2, YKSF23, YKSF24, and 

YKSF25, were reported to GenBank and were given accession numbers AB714127, AB714128, 

AB714129, and AB714130, respectively. The YKSF23, YKSF24, and YKSF25 strains were 

isolated in 2 month old pigs, whereas the YKSF.2 isolate was from a 4 month old pig. All of the 

faecal strains were identified as HEV genotype 3 based on ORF2, and the genetic similarity with 

serum samples was 96.2%-99.7%. This genotype was also confirmed based on ORF1, and the 

genetic similarity to the closest nucleotide sequences was 88.5%-92.5%. Amino acid comparison 

with other genotype 3 strains showed similarity of 97.8% - 100%. 

DISCUSSION 

From our study, regions with local customs involving close contact to swine showed to 

have higher prevalence of anti-HEY seropositivity among·the people. However, significant 

differences in the prevalence of anti-HEY antibodies between swine farm workers and local 

residents in a population that did not develop close relationships with swine could not be 



revl鎚 led.A previ'Ous study has identified HEV in色cti'On企'Omraぉ inInd'Onesia， but further 

studies are needed t'O pr'O'Ofthe z'Oon'Osis risk as a way 'Of仕留lsmissi'On.

Based 'On a gl'Obal genotyping study 'Of HEV is'Olates， m凶lU叫I応叫cleω側⑪悦ti耐d“ed必if能r島耐e釘r悶ren町en邸附cω附eωsam'Ong 
is'Olates bel'Onging t'O sub gen'Otype 3a were t'O be O.7~写←6

study sh'Owed all '0ばf白e Y'Ogya紘ka紅rt匂ais'Olates fおorm巴叫da cluster divergent 企伽'Om枇也leb耐rar飢lCぬh'Oぱfthe

US， K'Oreart， aIld JapaIlese is'Olates with nuc1e'Otide di能:rencesas higll as 8.6~←9.7%. 百is

sugges包白紙theY'Ogyakarta s回 inis likely t'O be independent企'Om'O出erstrains in sub gen'Otype 

3a.百leBali cluster aIld the TP42 is'Olate fr'Om Tulungagung (East Java) sh'Owed a divergent 

braIlch企'OmswDQ aIld swGX40 'Of sub gen'Otype 4b企'OmChina， t'O which they sh'Owed the 

cl'Osest nuc1eotide similarity 'Of 86.2 t'O 91.5%. Theref'Ore it is a p'Ossibility 'Of that these is'Olates 

are indigen'Ous t'O Ind'Onesia. 

In conclusi'On we suggest the imp'OrtaIlce ωidentiかways'Of traIlsmissi'On企''Omfact'Ors 

'Other thaIl cl'Ose aIld direct c'Ontact with swine that may c'Ontribute t'O HEV traIlsmissi'On. Swine 

is'Olates企'OmInd'Onesia bel'Onging t'O gen'Otypes 3 aIld 4 were phyl'Ogen巴ticallydifferent企'Om

previ'Ously rep'Orted HEV s回 ins.T'O the best 'Of 'Our kn'Owledge， this is the first rep'Ort 'Of swine 

HEV bel'Onging t'O gen'Otype 3 in Ind'Onesia. 

revealed. A previous study has identified HEV infection from rats in Indonesia, but further 

studies are needed to proof the zoonosis risk as a way of transmission. 

Based on a global genotyping study of HEV isolates, nucleotide differences among 

isolates belonging to sub genotype 3a were to be 0.7%-6.0%. Phylogenetic tree analysis in this 

study showed all of the Y ogyakarta isolates formed a cluster divergent from the branch of the 

US, Korean, and Japanese isolates with nucleotide differences as high as 8.6%-9.7%. This 

suggests that the Y ogyakarta strain is likely to be independent from other strains in sub genotype 

3a. The Bali cluster and the TP42 isolate from Tulungagung (East Java) showed a divergent 

branch from swDQ and swGX40 of sub genotype 4b from China, to which they showed the 

closest nucleotide similarity of 86.2 to 91.5%. Therefore it is a possibility of that these isolates 

are indigenous to Indonesia. 

In conclusion we suggest the importance to identify ways of transmission from factors 

other than close and direct contact with swine that may contribute to HEV transmission. Swine 

isolates from Indonesia belonging to genotypes 3 and 4 were phylogenetically different from 

previously reported HEV strains. To the best of our knowledge, this is the first report of swine 

HEV belonging to genotype 3 in Indonesia. 
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萱呈主旦血
E型肝炎ウイルスは、非A非B肝炎として流行したインドにおいて1983年にヒトから同定されたウ

イルスで、ある。E型肝炎ウイルスはへペウイルス科に属する直径約33ナノメートルのウイルスで、長

さ約7，300塩基の1本鎖RNAを内包している。遺伝子配列の解析から少なくとも4種類の遺伝子型

と24種類の遺伝子亜型に分類され、地域によりその分布が異なっている。遺伝子型1，2は水や食

料の汚染により媒介され、遺伝子型3.4は散発的に発生することが多い。またE型肝炎ウイルスは、

ブタやシカなどにも感染する人獣共通感染症として知られている。

インドネシアではこれまでE型肝炎ウイルスの流行が3回報告されているが、パリ島におけるE型

肝炎ウイルスに関する報告はほとんどない。今回の検討では、生活習慣やブタの飼育環境の異な

るインドネシアの各地域における現地住人およびブタ飼育職員のE型肝炎ウイルス抗体陽性率

と、ブタにおけるE型肝炎ウイルスの保有率、またその分子遺伝学的な解析を行うこととした。

盆塞主左塗

2011年にジャワ島中心部のジョクジャカルタからブタ飼育職員 137名、現地住人 100名から血

液を採取するとともに、ブタ 100頭(血液73検体、便27検体)からも検体を採取した。これについ

て、以前に東ジャワのツルナグンで、採取された検体(飼育職員12名、現地住人42名、ブタ89頭)

とパリ島のメンギで、採取された検体(飼育職員64名、現地住人135名、ブタ 119頭)と比較検討を

行った。ELISA法により血清学的に抗HEV抗体を測定した。HEV・RNAについてはRT・PCR法

により検出し、系統樹解析法にて遺伝子型を決定した。

益基

地域住民におけるHEV抗体は、ジャワ島では142名中5名(3.5%)で陽性、パリ島では135名

中11名(8.1%)に陽性であり、両群に有意差は見られなかった。ブタ飼育職員については、ジャワ

島 149名中 10名(6.7%)陽性に対して、パリ島 64名中 12名(18.8%)で陽性であり、有意にパリ

の職員に高かった。ヒトにおけるHEV抗体陽性率は、パリ島 11.6%であったのに対して、ジャワ島

5.1%であり、有意にパリ島に高かった。これに対して、ブタにおける抗体陽性率は、ジャワ島 162

頭中 114頭(70.3%)、パリ島 119頭中97頭(81.5%)と有意な差は認めなかった。しかし、生後 1，2

か月のブタにおけるHEV抗体については、パリ島68.8%，90.0%に対してジャワ島5.2%，43.3%と

有意にパリ島で高頻度で、あった。ブタ血清からHEV・RNAが陽性であったのはジャワ島 162例中

4例(2.4%)、パリ島 119例中 1例(0.8%)であった。また、遺伝子系統樹解析によると、ジャワ島ツ

ルナグンおよびパリ島メンギより分離された HEVについては、遺伝子型4bで、あったのに対し、ジ

ャワ島ジョクジャカノレタより分離された検体については、すべて遺伝子型3aであった。

~X_~C7:::>~*C7:::>~'I§' 

~ 1t * % Ej3 ~2397% I a;; ~ I Dewiyani Indah Widasari 

Hepatitis E virus infection in two different region of Indonesia 

with identification of swine HEV genotype 3 

~Jtm § 
l' / ~*~YQ)~t~.Q!t!ll.ijtI::s~t.Q ElrJJff~tJ1' )VA~!if.1:C: 

Title of 
Dissertation 

:17E1Hltil~-TlrJ 3 Q)fiiJ~ 

:± ~ 

~~~~ 
Chief Examiner *m~:::tN~ 

Examiner 
jill ~ 

Vice-examiner JII~iitA 

jill ~ 

Vice-examiner W~R* 

(~\§' IJ: 1, 0 0 0 *~ 2 , 0 0 0 *~lt) 

'ijjl:~§i¥J 

E~}ff~t/-1IVAl'i, ~MFB}ff~~L-"(i5fErrL-t;::-1~FI:::tov'"(1983fFl::l:::l-i»~Fiil:Q::~nt;::t/ 

-1lvx(:';hQo E~}ff~t/-1IVAIJ:"".r-::t/-1IVAf--IK~TQ~:f!:fft>J33T /}-j-IVO)1)-1IVXC\:llt 

~fft>J7 ,300:!tHi\iO) VIS::~RNA:a-J7<J§ L-"(v '.00 it~-T~~IjO)fWtJT;6>~0'f~< ~M;ftE~O)it~-T~ 

~24;ftE~0)1I~-T!Il!~I::?t~~n, ±I!!~I::J::1?:t:-0)?t;{fJ;6~J1J~-?"(v'Qo ll~-T~1,21J:7.l<~-jt 

*'I-O)~~I::J::I?m;1l'~n, ii~-T~3,41J:~~i¥J 1::~~TQ,::,~;6~~v '0 *t;::E~}ff*t/ -1 IVAIJ:, 

f7'~~:7Jf~~'I::t!2li~TQAJ!!::*$!2Ii~1lE~L-"(~~n"(v '.00 
-1~F*~TZ"IJ:.::.n*,"(:,E~}ff~t/-1 IVAO)i5fE1T;6~3@J~1!r~tt,"(v 'Q;6~, /'(!J 1fih1:::toltQE~ 

}ff~t/ -1 IVAI::OOTQ~1!rlJ:ll~Iv~'f~v '0 4'@J0)~~,"(:,1J:, ~f,fWltl~f7'O)iPJ1f1Jlt~O),jV~ 

Q-1~ F*~7 O)'fr ±I!!~I:::to It Q~±I!!f±A:toJ::Vf 7'iPJ1flll~ 0) E~}ff~ t/ -1 IV Am f*11~i'I'!E* 
~, -f7'I:::JiltQE~}ff~t/-1IVAO)*1f*, *t;:::t:-O)?t-Tll~~i¥Jf~fWtJTHT?.::.~~L-t;::o 

%t~~:;ol* 

2011 fFl::-;>-\,!71fih q:r IL,msO)-;>37-;>-\':7J Iv7';6>~ f 7'iPJ1flll~ 137 ~, ~!(gf±A 1 00 ~ ;6>~lfiL 

~:a-:tlU&TQ~~tl::, f7' 100 liji (lfiL~ 73 ~f*, {]I! 27 ~f*) ;6>~t~f*:a-1*l&L-t;::o .::.nl::--::> v ' 

"(, fJ.i~fH::*-;>-\'17o)Y IVT:7"~'"(:'1*l&~nt;::~f*(iiiJ1flll~ 12~, ~±I!!f±A42~, :1'7' 89liji) 

~/'(!J 1fih00}~:¥'"(:'1*l&~nt;::~f* (iiiJ1flll~ 64 ~, ~!(gf±A 135 ~, f 7' ll9 ~) ~Jt~~~:a­

rr-?t;::o ELISA l*1::J::l?lfiLm~i¥JI::m HEV mf*:a-?!lU:Q::L-t;::o HEV-RNA 1::--::> v '--C"IJ: RT-PCR l* 

I::J:: I?~ tl:l L-, * if9EWfWtJTl* I:: "(Ji~-T~ H~::Q::L-t.:o 

*ilf* 
!(g~f±~I:::toltQ HEV mf*IJ:, -;>-\'17Ifih,"(:,IJ: 142 ~ q:r 5 ~ (3,5%) '"(:'~11:, /'(!J 1fih,"(:,1J: 135 ~ 

q:r 11 ~ (8,1%H::~11:'"(:';hI?, jjfij~I::1f;f:~I'iJt~nf~;6>-?t;::o f 7'iiiJ1fIll~I::--::>v'"(IJ:, -;>-\'17 

Ifih 149 ~ q:r 10 ~ (6,7%) ~11:I::%tL-"(, /'(!Jeh 64 ~ q:r 12 ~ (I8.8%)-e~11:'"(:';h1?, 1f;f:IU'(!J 

0).~1::f.ij;6>-?t;::0 l:::H:::toltQ HEV mf*m11:*IJ:, /'(!J Ifih 11.6%'"(:';h-?t;::0)1::%t-L-"(, -;>-\'171fih 

5.1 %'"(:';hl?, 1f;f:IU'(!J 1fih1::f.ij;6>-?t;::o .::.nl::%tL-i:, :f7'I:::toltQmf*~11:*IJ:, -;>-\'171fih 162 

~q:r 114liji (70.3%), /'(!J Ifih 119lijiq:r 97 ~ (81.5%) ~1f;f:f~~IJ:~30f~;6>-?t;::o L-;6>L-, ~~ 1,2 

;6>JJ O)f7'I:::toltQ HEV mf*I::--::>v'"(I'i, /'(!J IW 68.8%, 90.0%1::%tL-"(-;>-\'17 IW 5.2%, 43.3%~ 

1f;f:IU'(!J IW'"(:'f.ij~J3('"(:';h-?t;::o f 7'lfiLm;6>~ HEV-RNA ;6~~11:'"(:';h-?t;::o)lJ:-;>-\'17 IW 162 (;Hq:r 

4 f1H2.4%), /'(!J IW 119 -W~!fJ 1 -W~ (0.8%) '"(:';h-?t;::o *t;::, Ji~-T*if9EWfWtJTl::J::Q~, -;>-\'17 IWY 

IVT:~t'~:toJ::V/'(!J IW}~:¥J::I??tIiit~nt;:: HEV 1::--::>v'"(IJ:, Ji~-T~ 4b '"(:';h-?t;::0)1::%tL-, -;> 

-\'17 IW-;>37-;>-\':7JIV7'J::I??tIiit~ft,t;::~f*I::--::>v'"(IJ:, T.r-::"(it~-T~ 3a '"(:';h-?t;::o 




