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Respiratory viral infection is a major cause of asthma exacerbations in both children and
adults. Among the respiratory viruses, influenza virus is a particularly important pathogen
due o its enormous morbidity and mortality in annual epidemics. The swine-origin influenza
Avirus, designated as AIHTNTIpdmO08, emerged in the spring of 2003 and caused the first
influenza pandemic in the 21st century. With the emergence of the nove] AHTNT)pdm0S
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vaccines and antivirals.

INTRODUCTION

Asthma is a chronic airway disease with the symptoms of repetitive
cough, wheezing and dyspnea, with reversible airway narrowing
accompanied by airway hyper-responsiveness {Ohta etal, 2011).
It is estimated that worldwide, approximately 300 million peo-
ple including both children and adults bave asthma (Masoli etal.,
2004). Inhaled irrvitants, inhaled allergens, and microorganism
infections of the respiratory tract are common causes of asthma
exacerbations. Respiratory 'viml infection is closLEy associated
with asthma {Jacoby, 2002; Papadopoudos etal, 2011}, Human
rhinovirus {HRV} is the most corumon virus in asthmatics of
all ages (Papadopoulos etal, 2011). Respiratory syncytial virus
and enterovirus are also ixcqnmd} detected in infants, whereas
influnenza virus seems 1o induce severe exacerbations, mostly in
adults (Papadopoulos etal., 2011).

Influenza virus causes influenza characterized by a sudden
onset of high fever and respiratory symptoms such as cough, sore
throat and coryza, as well as systemic symptoms such as headache,
muscle ache and fatigue. Tnfluenza epidemics occur yearly dur-
ing the autumn and winter in temperate regions, whereas the
discase patterns in tropical and subtropical regions are less well
established (World Health Organtzation, 2009). Annual epidemics
result in approximately three to five million cases of severe ill-
ness and approximately 250,000 to 500,000 deaths, which occur
mostly among people age 65 or older (World Health Organization,
2009).

INFLUENZA A(HTN1)pdmD8 VIRUS

Influenza A viruses can be subtyped according to their two major
surface glycoproteins, hemagglutinin (HA) and neuraminidase
{NA}. Currently, there are 16 subtypes of HA (H1-H16)} and nine
subtypes of NA (N1-N9}, and all have been found in wild aquatic
birds, which are the natural reservoir of influenza A viruses. Only
two subtypes of these viruses (HIN1 and H3N2) are currently
eirculating in humans, as seasonal influenza. Influenza A viruses

virus, numerous epidemiologic studies detected asthma as a frequent comorbid condition
in patients infected with this virus. Here we review recent reports regarding asthma in
patients infected with influenza AIHTN1)}pdm09 virus, and we discuss the utility of influenza

Keywords: asthma, pandemic influenza, influenza A{H1Nt}pdm08 virus, vaccine, antiviral drug

have negative-sense, single-stranded, and eight-segmented RNAs
as the genome {Lamb and Choppin, 1983} Itis known that stoml-
taneous infection of a single cell by two distinct influenza A viruses
can lead to gene reassortment (Hause ¢lal, 2012), which results
in the generation of a novel influenza virus strain. It is believed
that mest human pandemic influenza A viruses arose in this
manner.

In March and early April 2009, a novel swine-origin influenza
A{HIN1) virus, designated as AHINT }pdm09, emerged in Mex-
ico and the {*z};ted States (Centers for Disease Control and
Prevestion, 2009) and rapidly spread worldwide. Genetic and evo-
lutionary analyses revealed that this pandemic virus contains a2
combination of gene segments which had not been reported pre-
viously in swine or human influenza viruses in any part of the
world. In the late 1990s, reassortment among North American
avian {unknown subiype), human A{H3N2), and classical swine
A{H1N1)viruses resulied in triple reassortant swine A(H3NZ and
A{HIN2) viruses.

A triple reassortant swine A{FIN2) virus then reassorted
with a Burasian avian-like swine A{HINI} virus, resuiting in
AHINDpdm09 virus {(Garten ctal, 2009; Smith etal, 2009
Figure 1). The polymerase basic 2 (PB2) and polymerase acidic
{PA} gene segments were derived from the avian virus lineage,
whereas the polymerase basic 1 (PB1) gene segment was from
human A(H3NZ) viras. The HA, nudeoprotein {NP), and non-
structural protein (NS) gene segments were from classical swine
A(HIN1) virus. The NA and matrix {M} gene segments were from
the Burasian avian-like swine A(HINI) virus.

A{HIN1}pdm09 virus has none of the known hallmarks of vir-
ulent influenza viruses such as highly pathogenic avian A(HS) and
A{H7) viruses, except for an amino acid substitation of aspar-
tic acid by glycine at position 222 {(D222G) in the HA, which
was observed in severe and fatal cases with high frequency. The
222G substitution changes the receptor binding specificity of the
virus from u2-6 fmanumalian type) to ¢2-3 (avian type) sialylated
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Eurasian avian-like
swine HIN1

Classical swine \\

HIN1

North American avian
{unknown subtype}

Human M3N2 Swine triple

reassortant H3NZ

FIGURE 1 | AlHINTIpdmO8 virus and asthma. The reassortment of a triple
reassortant swine AH1N2} virus with a Eurasian avian-ike swine AIHIN1
vires resulted in the pandemic AIH1TNY} 2008 virus. The colored solid rods
represent the gene segrents as folfows. Classical swine AIHINY virus: red,

Swine triple
,«ix reassortant HIN2

Influenza ’Vé{?’:;irses
and NA inhibitors

infection
HiNIpdm0g

inflammatory cytokines
and substances

Asthma exacerbation

North American aviar virus: yellow. Human A[H3NZ) virus: green. Eurasian
aviar-fike swine AlH1N1} vitus: purple. Alrway inflammation induced by the
viral infection causes an exacerbation of asthma. Early trestment with antiviral
drugs and vaccination represents the mainstay of management.

glycans {(Puzelli eial, 2010; World Health Organization, 2010;
Belser etal, 2011). This amino acid substitution may result in
amore efficient infection of human alveolar type If pneumeocytes,
which express avian type receptors, reducing the availability of
progenitor cells for essential lung flnctions and thus leading to
severe pulmonary impairment.

We recently reported that A(IHINTIpdm09 viral isolates derived
from fatal cases manifested sporadic amino acid changes in the PB2
and PA proteins (which are subunits of viral RNA polymerase)
more frequently than those derived from mild cases {Obuchi etal,
2012). More recently, reassortant viruses generated by reverse
genetics have shown that lysine or isolencine at position 340 or
649 of the PB2, respectively, and threonine at position 667 of
the PB2 also coniribute to virulence in a mouse model (Urala
etal., 2013). Further studies are needed to elucidate the role of
the viral RNA polymerase of ACHINT pdm09 virus as a virulence
factor.

A{HINT)pdm03 VIRAL INFECTION AND ASTHMA

Widespread activity of pandemic A(HINI} 2009 occurred and
reached its peak a couple of months earlier than the usual sea-
sonal influenza in the northern hemisphere, from April 2009 ©
[anuary 2010 (Amato-Gaud etal, 20115 Thung etal, 20110 The
A(HINTIpdm09 viral infection was considered a mild disease,
similar to seasonal influenza. However, many severe and fatal cases
were observed not only in the high-risk groups, but also among
healthy children and young adulis during the pandemic waves
{Athanesiou elal, 2010 Reichert etal,, 2010}

Asthima was one of the most common underlying medical con-
ditions among patients hospitalized with A{HINDpdmd9 viral
infection in 2009 worldwide {Jain etal. 2009 Van Kerkhove etal,
2011). Kloepfer etal. €2012) reported that children with asthma
had increased susceptibility to A(HINTIpdm®9 viral infection.
They collected weekly nasal samples from 161 children (95 with
asthma and 66 without asthmaj between September 5 and Octo-
ber 24, 2009, and a total of 346 viral infections were detected.
The majority were HRV (62%), followed by enterovirus (12%],
A{(HINT)pdmi9 viros {10%3, adenovirus (29}, and others. Over-
all, 34% of the children were infected with ACHINT )pdm09 virus
daring the study period. The incidence of ACHINI Ipdm09 vival
infection was significantly higher in the children with ssthma
{419} than in the children without asthma (249), whereas the
incidences of HRV {95% each} and the other vival infections (47%
vs, 41%;} were similar

A Canadian group reporied that children admitted to a hospital
with A(HINT)pdm09 viral infection tended to have pre-existing
asthina to a greater extent compared to the children with sea-
sonal influenza A viral nfection {13% vs. 5%, although there
was no significant difference in the severity of pre-existing asthia
between the groups of children with these infections (Morrisetal,
2012}, Anage-matched control study in Hong Koeng demonstrated
that hospitalized children with A(HINI)pdm0Y viral infection
were more susceptible to asthma exacerbations compared to
seasonal ATHINTY (8.1 vs. 1.09%) or ACH3N2Y (8.1 vs. 1.0%)
viral infection {Chiu etal, 2011}, A Japanese group reported
similar findings (Hasegawa ¢zl 20110 It seems likely that
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A(HIND)pdm09 viral infection rather than A(HIN1) or A(H3N2)
viral infection may enhance the already elevated inflammatory
response and worsen the symptoms in asthma. The underly-
ing mechanisms of increased susceptibility to A(HINI)pdm09
viral infection and the asthma exacerbation remain to be
explored.

In contrast, it is not clear whether A(HIN1)pdm09 viral infec-
tion can frequently cause the development of asthma compared
o seasonal A(HIN1) or A(H3N3) viral infection. The study by
Hasegawa etal. (20111 mentioned above showed that 7 (31.8%
of 22 asthmatic children with A(HINI)pdm09 viral mfccucm
admitted to a hospital between October and December 2009 were
not previously diagnosed with asthma. The sample size of that
study is small, and thus a larger patient population must be
studied.

Influenza A viral infection induces the production of inter-
leukin 1 beta (IL-18), IL-6, IL-8, tumor necrosis factor-alpha
{TNFy-a, histamine, protease, interferon (JFNJ-o, and IFN-
gamma (IFN-y) from airway epithelial cells and other cells
including peripheral blood basophils (Yamaya, 2612}, These proin-
{lammatory cytokines, monokines, and inflamimatory substances
may contribute to the developmient of airway inflammation, dam-
aging the barrier function and leading to a subsequent asthma
att.u:i\ { F:gure 1).

Camp ctal (2013} examined the phﬂl@t}plu differences in vir-
ulence and immune response in A(HINT)pdm09 virus isolates
obtained from hospitalized patients with severe pneumonia. In
that study, all viral isolates showed high similarity in nudeic acid
sequences in viral gene and replication levels in nasal turbinates
and hung, but the isolates’ virulence and host respounses in mice
varied. Proinflammatory cytokines such as IL-18, TNF-o and
a keratinocyte-derived chemokine (KC) were expressed early in
ice infected with viralent isolates compared to avirnlent isolates,
including a vaccine strain of A(HIN1) virus in the 2008-2009
season, A/Brisbane/59/2007. In vitro experiments demonstrated
that a virulent isolate — but not an avirulent isolate — was able to
replicate productively in macrophages, suggesting that viral sus-
ceptibility to macrophages may be one of the key determinants of
their pathogenicity (Camyp etal, 2013},

UTILITY OF INFLUENZA VACCINES AND ANTIVIRAL DRUGS
-IN PATIENTS WITH ASTHMA
Many respiratory viruses are associated with asthma exacerbations,
among which the mfluenza virus is the only virus for which both
vaccines and antiviral drugs are available (Figure 1). Two types of
influenza vaecines are currently available; inactivated vaccine and
live, attennated vaccine. The live, attenuated nasal-spray influenza
vaccine has been approved for use in the United States since
2003. However, it has not been recommended in high-risk groups
including asthmatics because its safety is not fully demonstrated,
The widespread use of inactivated influenza vaccines contain
a trivalent mixture of strains of A(HIN1)pdm09, A(H3N2),
and type B viruses likely to circulate during the next influenza
season. Many studies indicated that no increase in asthma exac-
erbations was reported for both vaccinated children and adults
{American Lung Association Asthma Clindeal Research Centers,
200%; Kramarz etal., 2001 Hak etal., 2005},

,

A randomized, open-label study to investigate the safety and
immunogenicity of two administrations of an unadjnvanted, inac-
tivated ATHIN] }?dm{}‘} virus vaccine was conducted in the United
States {Busse etal, 208113 The results indicated that both the 15-
pg {standard dose} and 30-jug vaccine doses generally provided
excellent seroprotection against viral antigen 21 days afier a single
immunization in patients (12 10 79 vears of age) with mild-1o-
moderate asthuna. In patients with severe asthma, the response
1o the 15-p1g dose was lower than that to the 30-pg dose. The
authors of that study did not identify any safely concerns with
the A{HIN1}pdm09 vaccine. Collectively, the findings described
above indicate thatinactivated influenza vaccines are well tolerated
in patients with asthma.

Specific antiviral drugs against influenza virsses could be
used for the treatment and prophylaxis for influenza. Based on
their chemical properties and spectra of activity against influenza
viruses, the drugs can be classified into two categories: the M2 ion
channel inhibitors, t.e., adamantanes (amantadine and rimania-
dine} and the NA inhibitors, i.e., zanamivir, oseltamivir, peramivir,
and laninamivir. Currendy, the NA ishibitors are exclusively used
for the treatment and prophylaxis of influenza because the ¢ir-
culating strains of A(HIND)pdm09 and A(H3N2} viruses have a
known amine acid substitution of serine by asparagines at position
31 in the M2 protein, which confers resistance to the adamantanes.

Few studies have examined the safety of NA inhibiters
in patients with asthia. A double-blind, placeho-controlled
crossover study indicated that zanamivir inhaled as a dry pow-
der did not significantly affect the pulmonary funciion and airway
responsiveness of subjects {19 to 49 years of age) with mild or
moderate asthima (Cass etal., 2000). However, a number of stud-
ies suggested that the use of NA inhibitors was benefiddal in
hospitalized patients with ACHINDpdmt9 viral infection, par-
ticzz%ariy when they are started within 48 b after the onset of

illness {Domingnez-C 2009 fain etal, 2009 Louke
aial, 2014, Ag,wrdmgh, WHOQ recomnwnaie& zhat for patients
at increased risk for severe or complicated illness, treatment with
oseltamivir or zananivir should be started as soon as possible
after the onset of illness (Wi ::g Commitiee of the WHO Con-
suftation on Clindcal Aspects of Pandemic (HIN L) 2008 influenza,

2018}, Although ACTHINI }9&3}2{)9 viras resistance o NA inhibitors
iras been detected at very low frequency among circulating viral
strains {World Health Organization, 2013h), there is concern
about the recent report that oseltamivir-resistant ACHINT) pdmb9
viral mulants were detected in zmimmed patients and from a few
clusters in some countries {Samson etal, 2013

_>§/@

CLOSING REMARKS

Epidemiological studies as described above demonstrated that
A{HINTIpdmO9 viral infection is closely associated with asthma
in both children and adulss. Although AMINI)pdm09 virus has
not shown a high mortality rate similar 1o that of the highly
pathogenic avian influenza viras of the HEN1 subtype, patients
with A(HINTpdm09 viral infection were more susceptible to
asthima exacerbation compared to A{HIN1T) or A{H3N2) viral
infection. Detailed analyses of virus-host interactions are needed
to clucidate the mechanism underlying A(HINI)pdm09 viral
infection-induced asthma.
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Since March 31, 2013 when the public health authorities of
China reported three cases of human infection with an avian
influenza A(H7N9} virus, a total of 135 human cases includ-
ing 44 fatal cases have been reported in China and Taiwan as of
Aungust 12, 2013 (World Health Organization, 2013a). The current
avian influenza viral infections in humans present considerable
pathogenic potential with high mortality rates, suggesting that the
pandemic viruses, if they emerge in human beings, could also
present high pathogenicity and result in an excessive number of
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Evaluation of the Vitek 2 AST-N269 Card for Detection of
Meropenem Resistance in Imipenem-Susceptible Meropenem-Resistant

Enterobacteriaceae

Akira Koizumi,® Kei Kasahara, Yuko Komatsu, Koji Ui, Fumike Mizuno,© Akifumi Nakayama,® Ketichi Mikasa®

s Diseases,” and Departma

§n & recent article, Harino et al. evaluated the ability of several
commercial automated susceptibility testing systems to detect
the meropenen resistance of imipenem-susceptible meropenem-
resistant (1ISMR) Klebsiella priewmoniae isolates due to the produc-
tion of both CTX-M-2 and IMP-6 {1}. They reported that the
Vitek 2 AST-N124 card was unreliable for the detection of ISMR
Klebsiella pnetrnoniae because of falsely low meropenem MICs.

In 2812 in Japan, bioMéricux introduced a new Vitek 2 card,
AST-N269,as a replacement for AST-N124. AST-N124 will not be
available after December 2013, We therefore evaluated the ability
of AST-N269 1o detect ISMR Enterobacteriaceas (ISMRE). The
tested isolates incJuded 3 ISMR Kiebsiella pnewmonige and 6 ISMR
Escherichia coli isolates, all of which were confirmied to have both
CTX-M-2 and IMP-6 by PCR and sequencing {2). The suscepti-
bility testing systems were Vitek 2 with the advanced expert system
{AES), version 5.04, using the AST-N124 and AST-N269 antibi-
otic panels and the dry plate Eiken test (Eiken Chemical Co., To-
kyo, Japan). The dry plate Eiken is a broth microdilution test.
Prrug MICs for the test bacteria were determined according to the
respective manufacturer’s recommendations.

As shown in Table 1, the meropenem MICs of all the ISMRE
strains measured by AST-N124 were incorrectly reported as 1 pg/
ml. In contrast, use of the replacement card, AST-N269, gave the
correct carbapenem MICs of all the ISMRE isolates tested (0,25
and 216 pg/ml for imiprnem and meropenem, respectivelyl.
With use of the AST-N269 card, the AES inferred a carbapen-
enase resistance mechanism (either metallo-beta-lactamase or
KPCY in 6 of 9 (67%) of ISMRE isolates tested. Inference by the
AES of the presence of ESBLs in the ISMRE isolates was not perfect
with the AST-N269 card {6 of 9 [67%] correct). The AES inferred
that all of the ISMRE isolates had decreased membrane permea-
bility, causing resistance to carbapenems.

Our study shows that the new Vitek 2 AST-N269 card correctly

detects meropenern resistance in ISMRE and s a major improve-
ment over the AST-N124 card, which had a 108% very major error
rate for the detection of ISMRE. Performance of the AFS with the
new card for carbapenemase inference was excellent. However,
the 67% sensitivity for the inference of ESBL production suggests
the need for further studies of ESBL inference by the AES when
AST-N269 is used.
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Health Crisis Management and Natural Language
Processing -

TAKASHI OKUMURAT and YASUHIRO KANATANT!T

Disasters may cause a variety of health problems in the vietim population, and pub-
lic health authorities are forced to assess such situations rapidly in order to take
appropriate countermeasures. This process may involve the processing of numerous
unstructired texts, and hence, natural language processing (NLP) has significant ap-
plication potential in the field of crisis response. This report classifies the information
related to public health in a crisis situation into three categories—victims, victim
groups, and care providers—and summarizes the characteristics of these categories to
clarify the tasks suitable for NLP. This analysis is followed by three case studies of the
Great East Japan Earthquake response. These case studies illustrate the contribu-
tion of NLP in an actual health crisis and suggest that the authorities do not possess
appropriate means to process the texts that may accumulate in such a situation. The
archive of the earthquake would be the best source for the analysis to prepare for
future disasters.

Key Words: health crisis management, public health, natural language processing
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1 FUBIC

KEZ, FEPERS CICT AWERE TR, BEMASNOERICE T HER~ND
HELRIZLI A, 22T, HROBXICBITIEBEEOEZEZZEAL, BEICBITAEHE
EHEVHPAPEZLOOH B, 0 [REREEE] i, bOrEOTRICBNT, K&, B
4oE, BEmke, BRRE, NMESRse, EERERe, FETHOERERE vl 1258
WEBIANTREY, BEEHHELPRLLLT, ZREFNODTFICBWTEL) 2EEMEL 7
DIIEEICE T AMBOBREIED SN T WD (B, BN, KB, &4 2012).

2 L7REARICBVTE, BUL2ERREDL-DICTELRYFFENICEBO&MSEE
BT ALEEEH S, LL, 2000 FICELULHEA VI NVZ I X B8 7Y v 7T,
P DEEEE R G ER D BB A BEMCx L, IRIITBICEE#AE U T 7z (B4 2009). 2011
AR UZEAARREICBW T, BEMOTBIREENEDN, BEA V77 DHEDE
&0 T, BWRMOER ZIRITES O RERIREIE Uz (BIGHEE Y F—FETEES
2012). & Y hiF, KEMHORIPC BV, BREOSMHEERFILETA2LENH Y,
EROBRBEEL D TR0 ERERLIEEBEE SN B (B 2012). 0 [k
FEAMEROGFEE] L, /2, [FROBFHEL Y SAEEIMBELEINS] L) L, B
RETENHEIEEERERICRE CEMRL ) ATMRELERLTYWS.

ZFTTARBTIE, BERBICBT2EREEATELHE LOBERICOVTERL, BASHE
MBS IR L) AREIOVWTHRET A, 9, RETIE, BERRICIBITS
B E ZDOEMICOVWTEET S, 3BT, £F00Mbs ZRAKXKENICTT HRMREE
BOBOBHRELEBREHELELOBLY 2T LD, 4 BEBWTRELRT.

o (REEANEIEIC 5 ) BB & 7 DI

BRLN YT 2y 710 GBI SN BEREAEE B WTIE, HWIEICHET 5 REENE
HAEHEEEOBEEER, XRYEICHTIERL S, RALRRIFELS LIRS, K,
HHAKBEOBICE, KELRIIBITHERONIIIRA RRESEL, ORI
TE L DIEHR Y AT LFEE S 7z (Utani, Mizumoto, and Okumura 2011). LT T, fMEERE
BIEE O AL, BHREeHREICHEL, TORYLERTL. :

2.1 WHEFICET 215

¥, B4 OBSECHT AREERSETONE, KB L ABERE COSBERICHET
AIEROM, FRPHRIEICET AER, KERBCET BRI, SU2EFHERIIRD
Fhv, —FT, BEBICBLTE, AATEARECEERICORIVDY, Tk, BEOD
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RN, 28 RS - BN EENE

BRSOV TY, EEBLERER o MR ARDLNE I LItk D, BEORELRES
BL)aETs (M7= 7] i3, BRBHRIERTI THELLZDOT, SEREN
5T A4HIZS VA TN ABEEEMOERICELR TR, TRIZERREITIES B 2T,
 RERCBVTIR, KERINT ORI R LS R PNBEESIC D KIBRZ AN S
NAHIEEY D 5.
I LEREERL, BELsATwALr—2bsnid, BET AR BOERESE CLE
CBARORSEEBRTZOICRICERS ATV, -2, 8512k, BAORHT S HEA R
FTERHICENAED LICRNEDOREBAR L IBROAEZERT ABE LB, TTH
HAREEAHEDM G L LTHELALBREERZEZ 2. LALLM, 9 L@EAOREEIC
BT AESEERE, BUCAETAILICL VR RERESTETHS. T, ) SHROBE
BHROBD» S, BB RENLERT — A% Y, FHCREGo-EAELMEBET2BEIELD
B, EL, BAROBVEZIOVTE, EERRICHIEMICL ) EIMTONS I
TB, $7, EEDENEOERE I VRN L) BET O LA R 55 5
ORI, i) SROBEBEFOEN, S, ERPEACETI-EOERNEFANY, KB
EpT ) BRPEZ ORA, 7k 2iE, BIEOEFREPIPREESED FA % L5TE
TENE, DEAFHEBELZ LWL, bV FETE, EFICE 2358500 EEH
RD SN BOICIERRFICIT ) I ERESTE D 25, SRBELEICL NEBES AL SNET
CBMEDHB. BRI, i) ERANTERECE I LT, TREZOEARESITOIS I —
BB, L, BEEAOREE LT, ERNAERSEEE, BRRLCBRE IR, o
DT —ARBWTHASELESES L) 2RBIERAKTH 5.

2.2 HKEBEMICET 3EHR :
 BREOREOBMAGRCELTE, RRO L) CEANBOEREESROLND, Uk
LA, RICIEIRY, ME AN & LR b 4 \OESERE ERICIE, &
CETRILEFERTERG. 2T, L) bIRKERDBESICE T, BEFEOKE >
 RAEPER, R, kil SRS, KEHCHTHERONEL REVELERD I LR,
| RREEEOBANLE, ThOICIAT, BHAREIRD S NAERORe, LEPEBHE L
Y OKEFEYR, HERE, BEFOMBOFESSROLNDG. X5, TRICELTE, &
BURIEHZAT T {, BIMBD = — X 0BT T DR TV B TRENTFREH L LTI
SN B, | -

I35 LRSS S, B4 B EROME LSNPS TETH S, Z0RTS, REERR
® domain expert DY L 72w & L2 EHRIE, BB T A KT BIEE %17 - LR EBL O
T4 (HE 2012) TOERESWMT AL, R4 BEICHESINAL, 37, 1) BEFfEFs
7RO [EH] BBITFORE. & )b, BRERSETRE L OXEFITMAHIC L ) iTh
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B, BEF— APTERIBVTRENTWAFRHOBMERCE TORELERRE M-
V) 2= A% v, Lo T, BT — L 0MEPNRMICENTHEFICLD,
HETHHET— 4, BELZTLIERTF -2 OWNFOAMELBER T ATRESH L. F1,
i) HELEIE, RAVTI 7 F 4 AR ZREFEH R EOBHTRB S NIAREL RMEH

BEhD. BELEOWTICEL T, 25 LABREENICI LD LT, SROEHY
4RI 4 v OFBCET I 2 BE R BIT O NG, KEBOS T KT RTEI AR
A RGA e LTI, 222, RMEBARKBICRESN BRI EL L5155
(FIBBRT 1999) . & BT, iil) KERZOFBIE BV CELLER LG EBLEST 5 14
PrBEELREE] ~NOZ—XHhFBOONE. TOESTEDT — 44 TicownTid, EE
SHERE (B ESMER 2012) REIKE GLLAZEK ERE BRI 2012) 20 & L
L DRAFD B, REERZITIIEROLZMYEAF RSN TBLT, FHRMEEIC X
HEBVIEENTVS, BRI, iv) BROBREAR ST A 2 LT, WRILBOHEDL - &
AL - BN 72 [REFROWE] KET-wEWI BENFE L. Rz XD
FEARICIEIBT A -0 ISV TS L, MEBFOBESELTLES. LarLl, EHEL
THE LBHRY, HRBORNPLASBORKESINEP SN TNE, BEZFOLRERD
ZEDPHEETHS, FIT, BEZBRARPFELDODIOEBEOBERICETEREL TR LVE
WHBEPELLZ KRS, INLEBORLEE, RELCRST, E{RRERROLE
THENC YT E A —REEETHLELOLNS.

2.3 TEEFICEET 2158

Kbz, ZBEAOBHRIZITO NS, REBROBEREERE LT, BRECHEROR
HRICEELEF B, EETRIE, B RHER, B, AR, RS, hmEoE
X DO THIEET S, Lo T, BULZEEELT) 20, TEEAOBEHRESD
WEINET B LI, HEBo—XETRELOT Y F RS L TR RITRIZR S
v, F7z, TRICBITBBIZERERTEEENIRD b 2012, HEHRE T ETICX
£, BETLIILRERTHREOERE T 5.

29 L72EsiE, RERICNES NS BEERE, TRiEL T o HkREICIE S A TEENE
MICHESI NG, §EE, REF-LOEK, REE, ArTPa—NVEDIYF UV IIIRILT
5b0DT, SHEEEFESTARMND v, —F, BERX, FBEHEOEMEICES {HMD
RERESNEL ) HWEESD 5, XTRICEFOLAZBOBRRBEZFME, WELT
WS 72 DEBEERE B D D B, EE, RAAKERIIBWTE, HABTSAZRETHE
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Hix, ZL OBEREBE I CEBBRICETLEIETA N AFELSTETH Y, REELHE
CTXBEUDORX VI VAV EBEICERT AR DR ORI D 5.
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