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Bacteriological study on the group A Streptococcus strains derived
from a food—borne outbreak occurring in Ehime in 2012

Keiko HAYASHI, Junko MATSUMOTO, Yasutaka YAMASHITA,
Masashi HATTORI, Toshihiro OHKURA, Hiroto SHINOMIYA, Juri ITOH,
Kazusa OUCHI, Hiromi YAMAUCHI, Rie ONISHI, Chitoshi TOYOSHIMA,

Masashi YAMAMOTO, Satoshi INOUYE, Yukie OCHI, Satomi YOSHIE,
Tetsuya OKAMOTO, Yuko UEMITSU, Hiroko ITOH, Naomi KAWAMURA,
Noriko AOKI, Hiroko SAIKI, Hiroko KUWABARA, Tetsuji NIITYAMA

In August 2012, we were notified of cases suggestive of a food-borne outbreak of Group A Streptococcus
(GAS) pharyngitis occurring among attendees of a summer festival in the Ehime prefecture.
Epidemiological investigation revealed that among 89 persons who consumed foods served at the
summer festival, 46 primary illnesses occurred. Major symptoms in patients were fever (93%), sore
throat (83%), and chills (46%). Rice balls were the only food item that was significantly associated with
illness and must have been the vehicle of infection although no rice balls were left for cultivation. GAS
colonies were isolated from an eating-house where rice balls were prepared (1 strain), hands of a food
worker (1 strain), and pharyngeal swabs of patients (3 strains) and the food worker (1 strain). These 6
strains exhibited the same serotype (TB3264) and emm genotype (emm 89) and indistinguishable
pulsed-field gel electrophoresis patterns, and it was also found that they had the same set of
streptococcal pyrogenic exotoxin genes(speB, speC and speF), indicating that all the strains were
derived from the same strain, the causative agent of the outbreak. We further examined the growth of
the GAS strain in cooked rice, and found that the bacteria grew well at 20 to 30°C but not at 10°C.
Taking the above into consideration, it has been concluded that in this food-borne outbreak of GAS
illness, rice balls that were prepared by a GAS carrier and left in a temperature-uncontrolled room were

implicated as the vehicle.

Keywords : Group A Streptococcus, food-borne outbreak, pharyngitis
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Target gene Primer Sequence Amplicon size (bp)
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SPE-B2 5-AGGTTTGATGCCTACAACAGC-3’
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7 iE1%Seakem Gold Agaroses AV =, Sma 1 %/
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LCTEY, 13610 H561T, Fb 2\ . TB3264%I2L5
FHINZVEHIIRATHLA, 2010FELIRIE
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—77, emmBIHNEHL CODHBITIL, 1997454
&1L emm1047C, 2003429 H THE IRt emm687!
THY, SEIOFEF| LTI 2> TT19.

speBinT- DA RISV T, JRIKE 2 TB3264
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Detection of echovirus 9 in patients with skin rash in Ehime in 2012

Satomi AOKI, Rika KAWAGUCHI, Miki KAN, Yasutaka YAMASHITA
Masashi HATTORI, Toshihiro OHKURA, Hiroto SHINOMIYA

Echoviruses can cause a variety of clinical syndromes such as aseptic meningitis, respiratory

infections, skin rash ,and diarrhea. Among many serotypes of echovirus, echovirus 9 (E9),as well as

E30, is most often detected in Japan. E9 was detected in patients with viral or mysterious rashes that

were prevalent in Ehime in 2012. The ages of the patients were 6 month to 10 (the average,2.0),and

the infants aged 1-3 years accounted for 83.3% of the entire patients. The homology of the nucleotide

sequences in VP4-VP2 region among the detected E9 strains was 99.1-100%, while the homology was
not so high when compared to those of E9 strains detected in 1995, 2002 and 2005 in Ehime,
suggesting that the E9 strains detected in 2012 were different from those detected in the past.
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Development of a method for the determination of fishy odour substances in water by Trap—

headspace gas chromatography/mass spectrometry

Masayuki FUKUDA, Shiori MIYAMOTO, Noriko KAGAWA, Kimi YOSHIDA,
Toshihiro OHKURA, Hiroto SHINOMIYA

Fishy odours through the production of unsaturated fatty acid derivatives in Uroglena americanalead
to problems for drinking water. Two such products, unsaturated aldehydes 2,4-heptadienal and 2,4
decadienal, are known to cause fishy odours. In the present study, we have developed and tested a
rapid and simple method for the determination of the two substances in water using trap-headspace
gas chromatography/mass spectrometry (Trap-HS/GC/MS). Gas composition that was generated by
heating samples in HS and collected in a trap tube was measured. The calibration curves for 2,4-
heptadienal and 2,4-decadienal were linear within a range of concentrations tested (20~100 ng/L);
sample detection limits of both substances were 20 ng/L. Spike-and-recovery analyses revealed that
the recovery rates of the substances from dam-water and tap-water samples were more than 80%,
and that the coefficients of variations were all less than 10%. These results suggested that the method

described in this study is useful for the brief and quick measurement of these substances causing fishy

odours.
Keywords : Fishy odour, Trap-headspace gas chromatography, 2,4-Heptadienal, 2,4-Decadienal
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7o ZEMmb, NV T T a7 RN VAT 7—IREIZO0N
TiX, 130CITRREL-.
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T
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6 AHEWED TIC 7OTRFS5L(100 ng/L)

WIZ, K2OPNESMDH G, MHEEIZSWT, 3,
AR R OBENCERELIZSCHIEL, EWEDE &AL
YOG EREA R LT FWEICBNTC, KR
LEWIREZ1E LR E A X5IR T, ZOREE,
WY S 5E Tieh @O IRE 2 R LT- 2 e, fillH[E%L
(ZOWTIE, BENZERELT-.

REAER A F, R2IRT R THEEITo72L 25,
AR OR2ENT O — b L, BAFR 5B
NFHT (126) .

2 EE FIRME N Ot

FurtulabiZ kb &, HD A UO'DDODIZ B W EEIEZE
Z11000 ng/L} 140 ng/LTHHEDMENRHDH. =
DT, IZBWEEEL TIRE THHDDD1/2THh 520
ng/L%E & FIRMEELT-. £ZC, 20~100 ng/LO#iH
CIRATEMERR 2 VE R AR AR O EAMEIZ DUV TRETL
7o &2 A, FHBFR$£0.9998LL D AT/ B A R LTZ
(3, X7).

F7o, REROBBMZ MR T 5729, 20 ng/LIZHBV
CHERERR EEIT o722 25, BEMEREA VT NH2%
K CTHY, KEE R B AR EHE B O I 35S
B O EENRED B % (20%LL F) & Fla15 B 4F7eks
RThoT-.

3 USNEIGERER

LTI OH LK O FTCE L QOB KEKIZ,
PEAER 250 ng/LE7eDIHWNL, [EGEREREZ1T>7- (n
=5). ZORERERAUTTT .

HAKIZEBWTE, [BIRENSHD T81.2%, DD T
92.2%, ZEEEHNAHD T8.18%, DDT3.02% THY, /K
ERERE T ED ST AR T A DRI
H 22 ([FIERT0~120%, ZHERE10%AH) OHiPHNE
725 TEY, WTNOWEIZEBWTH B FER S

T
18:00

®3 TETRIEF

1
20: 00

R IR B "
R SEMERSR RS
fors s
(s (Ei i giﬂ @E A
WE S e K
HD 20 0.256 1.20 20-100 0.9998
DD 20 0.399 1.86 20-100 0.9999
0.6
——HD
0.5 —&-DD
0.4
1
™
E 0.3
0.2
0.1
0 1 1 1 1 ]
20 40 60 80 100
EE(g/L)
X7 =4
x4 FHNEYELER
VAN JKIEZK
wEs e EDREK IR EBRK
(%) (%) (%) (%)
HD 81.2 8.18 102.4 1.41
DD 92.2 3.02 80.2 3.29
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F7, KEKIZEBW TS, RN HDT102.4%, DD
T80.2%, ZENEE/NSHD CT1.41%, DDT3.29% T,
Z LIKREFIER, W ILOWEIZB TS BAFRRE R TH
27z,

INBDTEND, RIEL, BIRORTLEIZ R 22
RN ER D20 ng/LETOEENAIFETHLIEND,
Lot, IKIEKRD BRINEMERE DDA EONGED
HERATEEL TEHTHHEE 2 5.

FLoH
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Studies on Daily Intake of chemical substance such as

Agricultural Chemical Residues from Foods and Drinks in Ehime Prefecture

Sekiko UKAWA, Yuka ITO, Hiroyuki IDO, Shinji TACHINO
Kimi YOSHIDA, Toshihiro OHKURA

To ensure the security and safety of food, we measured agricultural chemical residues, food

additives, and radioactive cesium in a variety of food (13 types of food products) and drinking water
distributed in Ehime Prefecture, and the daily intakes of them were estimated based on the market
basket method. Although 16 agricultural chemicals and 5 food additives were detected from the
samples, their estimated daily intakes were much less than the corresponding acceptable daily
intakes (ADIs) except for a pesticide EPN. The estimated daily intake of EPN, which was detected
from deeply colored vegetables, was 24.3% of the ADI, indicating that ingestions of these vegetables

are not harmful to health. In addition, radioactive forms of cesium, Cs-134 and Cs-137, were not

detected any of food or drinking water samples tested. The above results suggest that there are no

evidences that raise safety concerns about foods and drinking water distributing in Ehime

Prefecture.

Keywords: pesticide residue, food additive, radioactive cesium, market basket method, acceptable

daily intake
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®1 MRHAMBRET

AR )
A SHR - - - A B/ A B
; TR PR2AETE g

1 b S [T 3 3 363.8

2 B, . EFEM 22 22 163.4

3 WRE. 9 9 32.3

4 R 4 - 9.0

5 T 8 8 67.7

6 R3H 16 14 144.2

T RREAERE 12 12 103.7

8 REBH 18 18 211.9

9 MELTEREL 17 16 669.0

10 firH 27 26 90.6

11 P9, I 15 14 111.8

12 FLA, LAY 8 8 110.5

13 ek 14 11 87.4

14 fRBlK (1] (1) 600.0

& 173 161
s PR 94 E R - SR AR R, DU E
=2 GC/MS/MS AlERNREE—E % 3 LC/MS/MS BlENREE—E

A b - 4928 H AR 291 H B i - 407E H A b A : 2918 H AR 22T H B ] 272 H
BHC AV TaF AT Tehra—v THFAFHRA TR TS AT L TYT =D
y -BHC (V> 7)) TFAT 2 UTRA TrIVv TIUIRAATF IV TV E AR Y 7 =akA
EPN AR T AN TINATF AT YHNT AVFXHIT V=)L
AT T X)X Tz TI7a—)v TIRFLHNT A~HFUL AH )T
AT AR TRA F M TASuhNT AU RFHHLT TRFaFY — FXHTrn AR
TFF ILYHTBATF I LT NG AL FXANRF FUHFI
ThEHY — NI 2 TINT FXHPTTV Vel ZaVN% VP A=VANN Xk 7 I
TRT =T HY I A DZA=v4 FX T NANT 2 raFr = STV T IR ey 2=
TURALT 7 VT = VT JaNH—)L AT <7z )UR SINT = FIR yarray 7
TIARPTRA FT Al — Vi=V%ra= b N I NN R DrA=S =Y VD2 o7
FFILRA N TP AR STFTv AL PR T AAFY— )L Va=1=0/ 3=
JHLE YRR N7y — VraRy T AFV FT7ra7IR VAFYE—IL Drd=4
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VAPT—h PEN =l B—\ L T )TINT TTANE IV TR
BTV ) THIAR FARINT PENA=E N A= A=A i
TRIVRY TEYA—h T=ra—)L TITFAINT RABYR VA ES v
TT Tz ETR TNFat S — TIVT R TINT x )y AR e
FINN TNRF= M7L—h S o A N= ZDfh: 3T H AR R RFT Ry
ML7 = E5R TryIRY Nz ANFFTY IR ach E/Y=any
INTFF Fuarafy— PazA=2a NN B AFTINT raXy My MAF L AN ES
INGFF ATV ~FHafy—u BTN T 2 mF )L AL VAR ATF J=aoy
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T bk AT BN ST AT YRR ZRE
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TATIVEY A T YIE R
TN Rk ArTra—L R
TuaFARA A7 xF vk 7 ER AR
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®5 FERVAESEM
GC/MS/MS ()

A E : Agilent 7890A - Waters Quattro micro GC

VRN : DB-5MS UI (0.25mmx30m, 0.25pum)

W7h4=7"v 2 50°C (4 min)-25°C /min-150°C ( Omin)-5°C /min
-250°C (0 min)-10°C/min-300°C (10 min)

EAD : 250°C

1tAkE=b : EI

WEE— K : MBRM

try-7=0iE : 280°C

AFVIRIEE - 280°C

A& : 1yl

GC-FPD _(F& 58 i

B E : Clarus600
T A : DB-5 (0.53mmx30m, 1.5pm)
#354-7"7  : 100°C (3 min)-10°C /min-230°C (0 min)-20°C/min-260°C (5.5 min)
EADRE : 200C
M SRR L - 300°C
EA R : 2L
LC/MS/MS (FRERfEE)  (Fk234E )
B E : Waters 2695 Alliance - Waters Micromass Quattro micro API
BT A : Waters Atlantis T3 (2.1x150 mm, 3 pm)
B 7 KIRE  40C
B AR K, B TeEbR=HMYLV

Citt  0.1%ERR & 47 100mmol/1EFR 7Y £ =) AR ik
77V k : (Bif)15% (0min) —40%(1min)—40% (3.5min)

—50% (6min) —55% (8min) —95% (17.5min)

(Cit?) 5%
it R : 0.2 mL/min
EAR :5ul
{i/4kE=}" : ESI
AAPEIRE  120°C
s v 350°C

LC/MS/MS (FR#HSE3E)  CEl244E )

A E : Waters ACQUITY UPLC H-Class - Waters Xevo TQD
VN : Waters ACQUITY UPLC HSS C18 (2.1x100 mm, 1.8 pm)
717 KR 50°C
B A : AiR 5mMEERE 7V = U A IRIR

Bitk SmMPERET > &= DAR ) — VIR
77vxrh : (Bi)15% (0min) —40% (0.5min)—40% (1.5min)

—50% (2.5min) —55% (3.5min) —95% (9min)

e i : 0.4 mL/min
EAR ;3 pL
ftvfkE=}" : ESI
AIARIREE 2 150°C
s i 400°C

HPLC (&b iRIn%))

2 : Waters 2695 Alliance

/RN : COSMOSIL 5C18-MS-1I (3.0x150 mm, 5 pm)

7 MR - 40°C

BEiH CAWE v e TER=MY - B mM JrvEREEME K (p H4.0) (1:2:7)
Bix  Ap)-v - 7Eb=M)y - 5 mM /BRI (p H4.0) (5:4: 11)

75V x s (BiR)0% (0min) ) —0% (10 min) —100% (15 min) —100% (37 min)

it : 0.4 mL/min

HEA R : 10 uL

T HH 25 74 PEAF—RT LA BER

I E W : 230 nm, 255.6 nm

SR (B EIN)

i DR AERT UV-1650PC

WEPRE 580 nm

2 JIEXI G E

BT SRR T 2 T DAV BT R T A7 v~k
777 (GCIMS/MS) {51218 H, > F WG By it
FHEE A7 v~ 727 (LC/MS/MS) #5811 H O
2021 H L L7 (%2, £3). BLESINDIIRFE8TE H
K OEAAINEH O H Attt Lz (3R4) . it
PEMVE T2 T B34 K% O e T M13TE G E LT,

A,

3 L& e O RE ST
R HTICIZGOIMSIMS, eI gt 4

5
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S 100 g

FTEr=KYJ 10 mL
RESHA X (1 min)

BiEFbYUDIL 1 g

Y T UEENa2kinH 1 g

4 T UBKFENaL 5K 0.5 g

EAKBBII ST IL 4
&ES 1 min

iilb%‘%’it 3,000 rpm 5 min
FEEZFULE 4 nlpEY

Sep-pak Vac C18

TFEb=FULTHS
WERWE (40C), ERIJRT CTRERE
FLZ-7EF=FUL (1:3) 2L

ENVI-Carb/LG-NH2

FLTY-7Eb=bFYL (1:3) THHE
ImLL T ISR E =M (40°C)

T ry 10l

ImLLFISRE =M (40°C)

FEbrr 5n

HWERNE (40°C). ZRAMRTTHERE
FEEY—AZxHY (1:1) *202 nlice R

HER B R
%1 LC/MS/MSFHIE2 mL4>ER
2 LC/MS/MSHIEA %/ —ILTESR

1 EBBRRORRAE(1~13 B)

# 500 mL

——— 7AWV EVEEFERUDL 0.01 g
—EDTAA% 10 mL
——— Tk (1+10) TpH3. 5IZFA &L

Sep-pak PS-2

.
2

N E
ISl AN
- §iE O

K15 pL GAH)
). ERQART CTHRERE
S N*2El allcER

HERBR

%1 LC/MS/MSRIZ7 & b=k L TEH
%2 LC/MS/MSRIEA% / —ILTER
2 AMERORRITE(14 F)

2r7u~<h777 (GC-FPD) &k O)LC/MS/MS% v, &
s ERER X m iRk 7 n~ 87 Z 7 (HPLC) KT
IHIEER A W, B O 2 E J ONAIE St %
RBIT . B ERIEIZITT L~ = S5 R
HEs (B Afa— A=V =T RFV— GEM40) % 7=

4 FEBRERE
(1) A3

JRPEM IR T DR O—F R BRIEVZ FLIZ LT fh
H R OV (1X01) 2 F O TR S BES SIS BRI 2 7



HIL, GC/MS/MS K ILC/MS/MSIZ L5554 51T -7

TAFEDOHEIKIEK 20~ BRI K0 R BRIE R 2 R R,
GC/MS/MS K O'LC/MS/MSIZ L 55 Hr 24T~ 7=, it
ENT AR REIEDOFEZRIZ OV TIE, GC-FPDZf
AL,

(2) B S IIY)

TRAFBHI AT A ¥ 2 BEM = AT VO B EHh
E GEEE) IZ LRIl HPLCIZ KA &1 T~ 7-.
F7o, EAANT LA K ORI
JERE T

(3) ettt A

BEHED LT b LTl 2 U-8 5 2 R <Gh D,
SCHRMFE O RS ER E Y — A No. TIZHEL T, 7L~
= DR R C KD AT M AR — & T
o7z, JERFIE80,00080E L.

BRRUER

(1) 7REFEIK

PR EIROIERE AR 6 (ORT. BRI mHEhZ
DIE, Ak 23 FEFEREFCIX 6 B CRISH), 7 BE(hkag
B 3), 8 BE(REIFE) KON 13 BEGAREL , Sk 24
EEERURICIT 3 BE(ONE, 3508, 5 HE (W), 6 B

(R, 7 (R, 8 AR KW
14 B (CEHK) THoT-. ZoHh, ok 24 4EEREID 7
B DMHENZ EPN ZBrE, AARANOVHAES
50 kg LU= A OK KO — B EREL, ADI 2 kX
<FlESTHEY G6f ADI e 0.003%~0.84%) 22412
RIEEIZZ W EE 2 BT,

VRl 24 RN 7 B DI EPN 28 0.164 ppm
RS AL, FHACE U7 B PE W 2 oD 7% B8 A5V (0.01
ppm) &L TR CTho 7228, 20— HE Iz
5L 17.0 pg/ NHTHY, D%t ADI Hid 24.83%
LR EE TRI-TRY, ZeMICHBERNES 2T,
AEIOREITERNFEE LTOOHTH LD, EDE
PEMIC EPN 25788 L COENEIARTH - 7228, B
RSB ~IEMIR T 5 & & big, RMREERIGERKT
2 FRPERHNE L 720 K9 B ORMETT & O 2[4 %
ZEMMETHDLEBZ B,

(2) BN

TRfEEE 8 THH R OVEAA 1 HBIZOWTHHTE T
ToAERAE R TIRT. Ak 28 FEEREID 8 B (LB
) KON 10 BEBENED) DS VE BN, 12 BE (P,
FLELG) 2D BRI ST. Fopk 24 AR}

* 6 RUERERUV—BERE

. s BRI RREEE PBORE S| KADDE
= (ppm) (g/n) (png/ A/R) (%)
(ng/ N/H)
6  A~¥FUL 0.0072 144.2 1.04 1500 0.07
7T AL 0.0043 103.7 0.45 1400 0.03
TR AR 0.0013 211.9 0.28 9000 0.003
23 g AVEE¥IALT 0.0018 211.9 0.38 260 0.15
~AXTFTYIYA 0.0018 211.9 0.38 1400 0.03
RAHYR 0.0018 211.9 0.38 2200 0.02
13 TARIFU 0.0029 87.4 0.25 30 0.84
5 A=HUL 0.0044 32.3 0.14 1500 0.01
FT R — )L 0.0042 32.3 0.14 5000 0.003
5 7oy IRy 0.0053 67.7 0.36 1750 0.02
g T7EATI 0.0051 144.2 0.74 - —
F7a)— )L 0.0068 144.2 0.98 1450 0.07
EPN 0.164 103.7 17.0 70 24.3
24 EYH R 0.0085 103.7 0.88 250 0.35
T TnEs A (2) 0.0015 103.7 0.16 485** 0.03
RAHYR 0.0053 103.7 0.55 2200 0.03
AL 0.0016 108.7 0.17 1400 0.01
8 SOl IR 0.0104 211.9 2.20 1750 0.13
u IRFTEvY 0.0015 600.0 0.90 4850 0.02
F7AFH L 0.0022 600.0 1.32 900 0.15
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TiE, 8 7, 10 BELON 11 BE (A, JRED oV e 1L, YAVE VIR OVZEERETIL ADI # K& FEI-T
25, 3 REWOME, B7HE), 7 REGRREEAEF3E), 12 BEA Y BV, (& ADI Eb 0.51%~1.80%) 24P I 72
13 BEGHRED 32 BF/MED, 13 HEOD/STAX V%L WeB b, RIFXF U REFB= AT VETIT
BEBA T TV, NIAXVZEFHBAY 7oV KDY ADL [ Z=F VATV AT VAT IV O A FHEID
RIFX R EEFT T VBREE N

AARANDFHREE 50 kg LLIZGEAO—BERE  BIOMERZZO ADI LT HEFEF IR MEE 72D (6f
=7 REBSHANMYRUV—BERE

%% Group ADI(10 mg/kg/H) AR ESNTEY, 45

— ARG R R
- \ ; mHEE fRERE  —HERE *1) StADIE:
QEE ﬁlﬁlﬁ ﬁt‘?ﬂ#}ibﬂ#@ (ppm)x (g/day) (mg/EI) (ADI (%)
(mg/ A\/H)
8 VAL UE 29.9 211.9 6.33
93 10  JAE LR 63.3 90.6 5.74
IV UIEAE 12.07 1250 0.97
12 #ZEREE 11.6 110.5 1.28 250 0.51
8 VLB UEE 29.4 211.9 6.23
10 VAR U 49.2 90.6 4.45
11  YVLEVEE 106 111.8 11.86
Ve R EF 292.54 1250 1.80
3  REEmM 3.6 32.3 0.12
7 EEER 5.01 103.7 0.52
24 12 ZEFE 14.0 110.5 1.54
13 #ZEFE 1.14 87.4 0.10
ZREREE 2.28 250 0.91
13 RIARCREFMAVT TV 5.60 87.4 0.49
13 INTGFX VR RBEAY 7oL 8‘15 87.4 0‘71
13 ATARVEAEMTFNL 5.65 87.4 0.49
TR R BE AT 19.4 87.4 1.70 500 0.34
*1 ADIIZ H AR N OB R EA50kgk L CHEH
*Q INTHAX VL RBBFBRDOTT NTAT )V DPATF VTR T LDGroup ADI
"8 MEMEEL I LKER
R34 k24
e 1134 B A137 2134 v A137
]}
o T PR SE o T HH BR S UE o T HH BRSUE o T HH BR S UE
wOR T (Bofkg) W& (Byfkg) W OR T (Bofkg) wOR T (Bylke)
1 N.D. 1.25 N.D. 0.93 N.D. 1.11 N.D. 0.99
2 N.D. 1.09 N.D. 0.83 N.D. 0.93 N.D. 0.86
3 N.D. 0.97 N.D. 0.84 N.D. 0.73 N.D. 0.83
4 N.D. 1.69 N.D. 1.47 — — — —
5 N.D. 1.18 N.D. 1.02 N.D. 1.03 N.D. 0.96
6 N.D. 1.11 N.D. 0.86 N.D. 1.06 N.D. 0.97
7 N.D. 1.23 N.D. 0.98 N.D. 1.02 N.D. 0.99
8 N.D. 1.14 N.D. 0.98 N.D. 1.07 N.D. 1.02
9 N.D. 1.17 N.D. 0.99 N.D. 1.01 N.D. 0.95
10 N.D. 1.08 N.D. 0.92 N.D. 0.95 N.D. 0.93
11 N.D. 1.13 N.D. 1.32 N.D. 1.04 N.D. 0.98
12 N.D. 1.19 N.D. 1.00 N.D. 1.01 N.D. 0.93
13 N.D. 1.08 N.D. 0.90 N.D. 0.9 N.D. 0.83
14 N.D. 0.94 N.D. 0.98 N.D. 0.57 N.D. 0.38

N.D. A HH RSB AR i
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ADI £t 0.34%) + 3 0L THLHESZ 2B,

¥, YNVE UK OVNT A X U B AR AT VIR
X FAERD S TODIN TR (8 BE: &Y, 10 BE: £
SrELELE, A0S, O<EE, 13 BE: LE)ImE) 23
GEENTWAED, TOMTAENEEREEZ SN, £,
L RBFMIIFRRIGETHIEN MO TNDT) 7,
RIRHRD AIREMEDE 2 BTz,
(3) B M

# 8 OB, TRTORMPEZBWTEY YA 134
ROy L 137 (IHHRFYEAG CTHY, BN E
AT ARSI BN B LT Y SRS e o
7-.

FLH
FIZRNCHGET AR MEAL, ~—47 v b2y
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Investigation of Ambient Behavior and Contribution of Emission Sources
for Fine Particulate Matter (PM, ) in Ehime Prefecture

Masanobu YAMAUCHI, Kazuyo SHIBA, Daisuke HYOUDOU,
Yuki SHINOZAKI, Shuji WADA

Particulate matters (PM) are tiny pieces of solid or liquid matter associated with the Earth’s
atmosphere and can be composed of many types of materials and chemicals. Of particular concern is a
class of particles known as fine particulate matter (PMz5) that gets deep into the lung. Continuous
mass measurement of PMas and analysis of chemical components in PMeas are important to
characterize the regional pollution. In Ehime Prefecture, PMz5 mass concentrations have been
continuously measured at 7 monitoring sites since October 2011, and it has been revealed that the
annual averages at the 7 sites (16.7~21.2 pg/m?) all exceeded the long-term standard value (15 pg/ms3),
and that the daily 98t percentile values (37.7~49.8 png/m?) also exceeded the short-term standard
value (35 pg/m?). Based on the Positive Matrix Factorization (PMF) method, we estimated that the
major contributions to PMs5 mass concentrations in the region of Nithama city (industrial area) were
secondary sulfate (23% of total), incineration/vehicle exhaust (17%), and secondary nitrate (13%). It is
of note that significant seasonal variations were observed for secondary nitrate, the highest in winter
(28% of total) and the lowest in summer (1.0%). In contrast, in the region of Uwajima city (non-
industrial area), the major contributions to PM:s mass were secondary sulfate (36%) and
incineration/vehicle exhaust (20%) while the contribution of secondary nitrate was not significant
(1.1%). These results suggest that a variety of chemical components derived from emission sources
differentially contribute to PM25s mass.

Keywords : PMas, Chemical speciation data, Source apportionment, Positive Matrix Factorization
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B ERE (pg/m”) 27.1 14.7 15.8 21.7 19.8 18.2 9.4 12.0 14.4 13.5
cl 0.17 0.065 0.024 0.19 0.11 0.10 0.040 0.010 0.032 0.046

NO,~ 2.2 0.12 0.35 2.5 1.3 0.10 0.014 0.088 0.33 0.13
(8.1%) (0.82%) (2.2%) (12%) (6.6%) (0.55%) (0.15%) (0.73%) (2.3%) (1.0%)

S0 8.2 4.6 4.1 6.6 5.9 5.5 3.3 4.1 5.2 4.5
(30%) (31%) (26%) (30%) (30%) (30%) (35%) (34%) (36%) (33%)
Na’ 0.076 0.11 0.063 0.15 0.099 0.037 0.091 0.058 0.12 0.076

AFL R} ' 3.8 1.8 1.8 3.5 2.7 2.2 1.2 1.6 2.1 1.8
(ng/m*) NH, (14%) (12%) (11%) (16%) (14%) (12%) (13%) (13%) (15%) (13%)
K" 0.14 0.050 0.061 0.15 0.10 0.061 0.024 0.050 0.17 0.077
Mg?" 0.013 0.011 0.0031 0.032 0.015 0.0082 - 0.0028 0.014 0.0087
Ca? 0.066 0.022 0.017 0.014 0.030 0.028 0.0092 0.0091 0.092 0.035

A 15 6.8 6.4 13 10 8.0 4.7 5.9 8.1 6.7
a3 (54%) (46%) (41%) (61%) (52%) (44%) (50%) (49%) (56%) (49%)

oc 4.2 2.4 2.8 2.5 3.0 2.9 1.7 2.1 2.1 2.2
(15%) (16%) (18%) (12%) (15%) (16%) (18%) (18%) (15%) (16%)
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TC 5.8 3.3 3.9 3.8 4.2 3.8 2.1 3.0 3.0 3.0
(OC+EC) (21%) (22%) (25%) (18%) (21%) (21%) (22%) (25%) (20%) (22%)

Na 87 72 74 110 85 47 81 45 75 62

Al 63 20 41 45 42 41 7.1 19 29 24

K 160 78 110 170 130 75 32 75 150 83

Ca 45 34 32 45 39 29 12 16 45 26

Sc - - - - - - - - - -

Ti 4.6 2.1 3.2 4.3 3.5 1.7 0.76 1.1 2.2 1.5

\% 8.7 5.3 2.1 3.8 5.0 3.5 1.6 1.3 1.9 2.1

Cr 1.5 0.53 1.1 1.3 1.1 0.58 0.31 0.51 0.76 0.54

Mn 14 3.8 6.9 12 9.2 4.0 0.59 2.0 4.5 2.8

Fe 170 46 94 140 110 70 14 29 51 41
Co 0.033 0.040 0.073 0.086 0.058 - - 0.023 0.039 0.029

Ni 4.9 1.8 2.0 2.2 2.7 1.4 0.40 0.68 0.81 0.82

Cu 13 3.3 4.5 5.9 6.7 0.62 0.40 0.71 1.6 0.84

Zn 49 15 25 42 33 16 4.6 13 18 13

SE T 35 As 12 5.1 4.9 4.9 6.7 1.1 0.51 0.87 1.5 0.98
D% Se 1.9 0.71 1.1 1.2 1.2 0.45 0.14 0.29 0.52 0.35
(ng/m®) Rb 0.51 0.13 0.35 0.66 0.41 0.35 0.058 0.21 0.47 0.27
Mo 1.1 0.90 0.72 1.1 0.95 0.29 0.086 0.17 0.26 0.20

Sb 1.7 0.39 0.67 1.1 0.95 0.64 0.23 0.51 0.54 0.48

Cs 0.12 0.048 0.10 0.14 0.10 0.052 - 0.030 0.063 0.042

Ba 3.8 3.2 4.6 4.5 4.0 1.8 1.3 3.0 5.4 2.9

La 0.14 0.026 0.066 0.070 0.075 0.058 - 0.020 0.037 0.035

Ce 0.30 0.040 0.11 0.13 0.14 0.076 - - 0.050 0.041

Sm - - - - - 0.029 - - - 0.023

Hf - - - - - - - - - -

W 0.52 0.33 0.22 0.21 0.32 0.049 - 0.066 0.088 0.057

Ta - - - - - - - - - -

Th 0.014 - - - 0.014 0.016 - - - 0.015

Pb 17 4.9 9.1 17 12 6.5 0.92 4.1 9.8 5.3

TR 660 300 420 610 490 300 160 210 400 270
aEk (2.4%) (2.0%) (2.6%) (2.8%) (2.5%) (1.7%) (1.7%) (1.8%) (2.8%) (2.0%)
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R4 HERIBHFRUBRBIEN FOFELE)

WA pg/m’
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HrE FH0 BE FH0 HrE FH0E BRI FHE
NH,NOs 2.9 0.13 0.16 0.018 0.47 0.11 3.3 0.42

(11%) (0.7%) (1.1%) (0.19%) (2.9%) (0.95%) (15%) (2.9%)
(NFi)2504 avo | | ww | am | e | am | oam | e
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A Study on Phosphorous Elution from Incineration Ash of Night Soil Sludge by Bacterial Leaching

Yousuke NAKAMURA, Masanari OTSUKA, Shinsuke HARUTA, Daisuke OMORI,
Akiko TERASAKA, Naoki KADOYA

It is concerned that the world’s supply of phosphorus rock will be exhausted in the near future.
Nevertheless, incineration ash of sludge such as sewage sludge and night soil sludge containing
high levels of phosphate has been discarded. In the present study, we have developed and tested a
novel method by which phosphate was eluted by bacterial leaching from incineration ash of night soil
sludge and septic tank sludge in Ehime Prefecture. It was found that these incineration ash contained
phosphate as much as phosphorous orea did (average : 10.3wt% ,max:13.7wt% ). However, phosphate
contained in incineration ash has been discarded without being effectively utilized. By the bacterial
leaching with sulfur-oxidizing bacteria(NBRC13701 strain), we found that eluted phosphate reached a
maximum amount of 5700 mg-P/L. Furthermore, we have brought about a reduction in costs by
employing the culture media dissolved in wastewater from night soil treatment plants, desulfurization
sulfur from oil refineries, and sulfur-oxidizing bacteria derived from sewage plants, which seems to

enhance practicability of this method.
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®3 TKERBEIKE & DLLE

®4 BLIZK D) VBHIRE - BHE

(BN wt %)
oy e P Si Al Ca Fe Mg K il kL4, FORHR N £ pH VA Vo
UGS BERIIR 31 103 | 68 | 138 | 58 | 93 | 2.1 1.3 | 49.4 (wt/vol%) | g\ |BLIS A (mg/L) ®)
TFAKIGIEBERIR 32 8.2 149 | 8.5 1.9 | 4.3 2.3 1.5 51.6 A 12.0 1.97 1.70 3700 42
BN T AKLERIGRERIIK %3 | 12.0 | 10.0 | 8.9 11.0 | 5.6 3.5 1.1 52.1 B 2.0 2.07 1.21 1100 68
VA 2 143 | 15 | 01 [398 | 01 | 02 | 01 |561 c 4.0 2.20 1.19 3300 79
L R LARERR O TR (3F549) | K62 R0 (BESRM IR BR 238" ) | 3663 1 P22 B Y WP JE AT A 5 SR D 2.0 2.37 1.23 1500 77
E 4.0 2.61 1.33 3300 67
N e N ~ F 2.0 1.52 0.84 1400 60
i T D8RR (B 0 FREEEM 2 FROITT VIR D S m ’ ;7 " 00 m
v N fec) ST U, YE R N~ : : -
EHERTN 14 fEskrh 9 sk CERRDEHER DS 5 fiigk H 1.0 1.68 0.94 1800 35
ThH-oT-. I 6.0 2.04 0.81 1500 27
. _ . o A, J 4.0 2.64 2.33 2100 50
BERG T, EHET — 2008 14 sk 7 Mgt < - m T = 00 m
y S Fa WD) i) - L 6.0 2.41 1.91 5700 69
WNTHRENAZD 8 JifigkE7a> T
) LJ;T&%E?)E’%%J@E%HWEPODU‘/%@/ETﬁ%G:Ob T M 6.0 2.56 1.93 4700 64
- N 10.0 1.98 1.92 3000 27
o~ ¢ - = N
14 JLBEfEER D HTRERAZ R 2 (TRT . FKIED MT %[ 40 1.80 1.22 3900 83

1.OWt%LL ETh 7[5y 12 THH OfERZ R L.

BbUCEAEOE VDL, LO 13.7wt-P% T, 3
7 14 Jig% TV 10.3 wt-P% CTdh-o7-.

KL T, 7VIROEEMZE L TOD UL
Miz% (B, C, D, E, F, G, J, L, M)1%, Al O&HZEN
B, $ROBEA (A, H, 1, K, N)I% Fe O&4a%N
7o T, IR P O EFMINIRE 2
BB IO I T, LAZHOWTH P 23 12~
13% & ZZEL TV,

INHDOFERARE O FAKBEIGIZ OV THAEL
ToAER 9, BRNO FARBIESERIK D& OV FiAT 910
L AR 3 Dl o,

AREDOUSRBIRZEFERAIR O P 1%, £EO TG
JEBERIRIZ LB TR D C, BEEM HIREZE 2D
N5 Al X° Fe OGHFLE-T-. Ca X, FAKMLH
THIRBERIIR N E< 72> CTOBDY, ZAUTHEY AALFE I
ZRIMEHESNDHAIKECHETILEDOEEZ BN
5.

BNOURTGIREREANKIL, Vo fifa Ll 354D
VERRNESIEL Al R Fe OGHENEVN, 5
LD ENY LA REPR DN EEL <725 Z LSRR DY
VETRRERE B 2 TR, i EIRICR0ESb DL
EzZ5ND.

—0—1-1(4.0%) —M—L-2(6.0%) L-3(8.0%) =><=L-4 (10.0%)

6000

5000 A /./.
= O ®
‘éo 4000 A /
% 3000 A
H
#2000 -
a

1000 A X’/N

0 T T T T T T T
0 50 100 150 200 250 300 350 400

2B (hr)

P HH B BE (mg/L)

3 BL XD hcils A Ossns &
1) FEREHIREE
BN 14 e DB LT BERNR S DU TEA HR
FENTR LR T-Fe B RN T
AEHNINEAZZ THTFE 6 [l BL #1777
ZORER, WHIRE DR @ >7-DlX, 3k L
(5700 mg-P/L), R NCTrUEIK (5400 mg-P/L), 0k}
M (4700 mg-P/L) DIET&H 7. 786 E 1% 3300 mg-
P/L THo7~.
2) ULPEHRIL
AL & E 2o, iEhsInEZ%£ % C BL &
[Tl i S 11T
ABILCIE, BL BAfA#K 10 B CIEHETL,
AEETIE 1 HRRIIZFEHNTZE TLTODIRILT
HoT-.

4 FEHEBLIZOWT
Lt, 32 BL ZfEtd 2124720, 14 figk i
HUAEHIRE D @D > 750k L EBERIKHEH &0
H LTSRS ATREZFEE E 2Dz
1T-o7-.
—0—E-1(4.0%) —m—E-2(6.0%) E-3(8.0%) —>—E-4(10.0%)
6000

5000 A
4000 A
3000 H

2000 A

1000 A
o L , —

0 50 100 150 200 250 300 350 400
f2iBER(hr)
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1) KEHis Sy (i) LA BERROBEFILIRI OO HfieAs st

TSIV T DR S AR S D, ikt
FERODIE N L HIFIRIA X 2 12T

pH, WitleA A4 LS Hilihi s T NBRC13701
BRSNSy BRIl A 7R COB A, W &MHcE
WTHIRIZRCHEFRRILEE 2 Hive. -OFY, pH bl
B A A R EB W T IO RIS Th e A Fm ]
\ZIUT DIHFEE L K OV A& BB 2D DT RS
DD, WTIUBIZFRICHGERILE S 2 55,

BREIZHOWTIE, dilbt sk 2272 i s oo i
H, BFRRIZOWTIEERRR THAE O ATREMED S8
L.

78, BIEKICOWTUIYa—r AT ) — i D
i SRR I 20TV Y Acerdithiobacillus thiooxidans C
HHZEMGyoT.

—— R ST -m SEEHE . SBB ——NBRC. STE -o—NBRC. SHifE
8000

g
(=)

RES A (mg/L)
8
(=]

g
o

0

0 50 100 150 200 250 300
BE8EE(hr)

E2 RS (RE) &ERAEROREHER
2) U 92K & I ERR D BL O Ml

B L & E 2o, 2 ORI, SiHEiidic
% 3 DK (BRI, AEK, B LR

BAPHIK) T BL 2477 a2 3 1R 72721,

BeHupk ORI IROBDITHE— LT,

5 AL IR R

B L, E 12OV T T AL RRHEORE BA S 5
(R

‘fu:JrL 1%, BLIZKAAEHIREEDS 5700 mg-P/L T
HoT-DITHL, 6000 mg-P/L L4845 BL OS5 AME
Wi ThH -7z, 3B E T, BL ICKDIR RN
3300 mg-P/L THHDOIZxL 2800 mg-P/L & BL ®
TSRV R T 7.

6 BL 2LV ARHIARAM AR E 2O T

TR 5 O AR A R Z L 1112
ZEMBEE L & B CHOWT, lgIEc ks v
HUTARD TR A LA AR D TR B Lot e L
T 6ITRT.

£5 (LFBHRBRER

SRIRIN% PIRE | PIRHHE e fpH P | PR

L SR FCifBLAE R

Bk

(mg-P/D)| (%) (mg-P/L)| (%) fofépH

FBHL
6 0% 5990 73 1.98 5700 69 1.99
PUHE 2800 58 1.37 3300 67 1.27
4.0%

1 REHK, LOWRINE6.0%I2331F 5100 % Py i : 8190mg-P/L
FRFEDTINEE4.0% 123315 5100 % P HiE L : 4850mg-P/L

R 6 LIRGRFHANIMASBLIZKY
)21k g ZBHSES-OITRBELEFIEE
(B4 M/kg—P)

sti HRGE B [A=ah
/N =K =/ =K (L)
L 126 215 55 73 73
E 219 374 96 128 153
NS5 173 295 76 101 —

I — iy TEMRRERO AR 15 /ke

F& 7 i1 m  ORGEBE (S t*10 i )

R Z D OEIITHDL OO, HHIFHR o P | RERER | WRRRER
DIKDIENN, i HERROE NI DAY R D AT 10 1,000 500 200 100
N WEE T E=7 A 0.2 12 12 12 12
WEZ2WEE 2 Hins. T~ R A 0.5 33 30 33 30
U R2AKEAY E
uimm FRRTRR RO EAERR DB, LIRALER if;t,jjjw 0 110019198
B ORIAO FTREESREBINE LIS, Sk ﬁjfx(?;f}; = 1 212 712 41§ 312
i m ,
%Hﬂ e, BREMHAE B 25 L CHIRREE Z TD.
——E(4.0%)NBRC ~ ——E(4.0%)5FEH  —=—L(6.0%)NBRC  —0— L(6.0%)5EFEH
6000 6000
¥ 6000 1 g
- QQ jm g
H ¥ 4000 4000 - /./—“
= 4000 - < od
Ej g -
o000 | 8 2000 3 2000
H a m
b £ LRLERBAEK & Kk Bk
0 T T T 0 T T T 0 T T T
0 100 200 300 400 0 100 200 300 400 0 100 200 300 400
#:BEF M (hr) #ZiBEF R (hr) #EiBEFFA (hr)
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IRHIREO R EN T3 B L T, U 1kg 4

720 55~73 ML LR ED i 7o, 2,
2010 4ERRAEIEEE 19 5EH Mk S DRk L7 ALY
HECEENDY 1 kg OHATE 550 AL T
LAlEreoTz. 5%, VA O EEEE I KORER D HEL
BT lwmBE2Dl, URIGIREREARIZERERE
JRCHY BRI A OIS OICEEILRDEE X
s,

ES.)

LIRIGIREERERIK P OV A D EH BE AL,
ENOBEAIR D OISR LA A N2 70T
V—=F 70280, VARHIRE N R ETRDEAMD
MR L OV, BREEOB S DRRE T T
FERIRDZENAS T2,

1 BATRAETOURGIEERRIKDIZEAETX
BRRIAESNDZ LRSI SN TS, BHR
FIRALEACEEL7=b O Tldeno7-.

2 WBNOURIGIREREHIKOV 8 &I, ik
13.7wt-P% T4 10.6 wt-P% Tdro7=.

3 WA IC LA NI T T —F o 72y,
URIBIEZERERNK D DK 5700 mg-P/L DY
DR RS L.

4 FREAVE LD AT TV —F o 712D
CHERME, BAEOBLRDRET LIS,

1) URIEESEED DO PR TR HFIRIATRETH H.
2) B EER Y TH ORI, BHETO BT
FEBEIA T DB O A ATRE TH 5.

3) TEHERRIE, AL SER L7~ iRk
NBRC 7 SO#F kS R f F RTRE T 5.

5 NIFUTN—F L P I AV AR AR D HEHR
X, RS2 O s A 528

\ZEAKBH T 2 e 70 5.

LA, IHIFRE TR IR DU CRIFRIE A e

39

IS EME DM FIZ IV L M2 /MR T 5
ZEEL TV, EBIT, WERIN TREZ 872 Rl
fiskE L O, RHliZITOZEEL TN,

728, SROHENEIL, ok 24 FFERBHITER
AHAEE B S ZEFELL TfToT2b DD —E T
AT EEFTELCGHEA T .

SR
D BB, UR - S5 50 U i - Rl
MOF51E (CFri24 43 H)

2) AHAKERBEZ S « HAKRE S5, Vol.a4,
No1(2011)

A m M E M . HALEFMH, 2331, Vo34,
No127(2010/3)

4) MEESCREIED « TR, 413-424, Vol63,

No.4(2007)

S)FfEARIMED - FAEWRRE, 181-192, Vol3s,

No468(2001/1)

6) A= « T 4 — « =R {HROLE L U
A 7\ p223-237
7 FRTTERGED IR RN AT BRBEAI U 12
(2009)
8) NBRC:##EU A k
9) FHRMNI)  FEEEWE NIRRT U 53766,
Vol20, No.3 (2009)
10)  EHHEIR : JLEEM O & B, MEE SR
PEIENAZS, 451-487
11) IZET, BEEIRS D U Al & BRFEIZ- OV T
1 EY YA TN IR Y T DERIREE
£ (2009)
12) BREEA, UIR - BHEEGIEN DD U ENY - F
EHOFSE (CERk 2343 H)
18) fEFHE N EBAMF RS « A7 > MEEEE
(2010)
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TR 24 ERBEEBRAEREHARESE

TR VAR A B ) A S S 0 (PR 1345 1 A
1 HREAT) IZHSE, — 380D TSRS K OB 7
IV APERYLIE, BEEUED 103 KR (EEAR R x5
TT IR, ARG 28 FRE) 1T OV TR A B FE A
ZFERLTND. ZOOHE R SR EIZ OV T,
86 EFHTE RO DLBEFITHRANEL, 20 FHFIAE RO D
JAFURIE A IEEL CD.

YPTIRTEg R T Y E S e 2 — 1 L LT,
IR Z B D T2 RN IR O & 5 A EYE I B 3 A1
DULEE + S3HTEATY, O Rl LT Bl VR GURE T &
O BRI YYEE L Z —R— 22— (http//

www.pref.ehime.jp/h25115/kanjyo/index.html) | 5§
&0, WRIZETC - AL TS,

1 BFFARDL

(1) SHAEERI SRR
RS HIIE, BRIRIZ DN T, HEESH D IHEE
L TmHEICE SN DE R T

- —SEIRYE
7T RBOBERE T )T

- ZHURYYE

SEABDIL 1A, FEk% 220 ADJaHNH-7=. ikl
I, BE 197 A, BERIEIRIARAE 23 A Tholz.
PERIZHEME 121 A, ZoftE 99 AT, 4Efi 10 mEA 3
A, 105 A, 20 %% 13 A, 30 %48 13 A, 40 it
8 A, 50 mft 16 A, 60 mft 31 A, 70 At 44 A, 80
LA b 87T N Thoiz. 72 Batilc ST, DR Edk
FHIEW AT D) OFT —H%&HIz, BITEICEE L= ((3)
Tz ).

- = HURRYE

S5IREDIL 2E, 9 NDRHINH-T-.

IR MEARANL 8 61 3 N (W T Ib ) Ofatinid
S72(F 1), 20 LetE, 40 5% 2etE, 5O HBIET,
W (T4UE L, Iys~—, bLa) TORYGLTH-T-.

PG HH AP KR B ISE 6 51 6 A D Jm a3 -T2
(£ 2). WU, BF 4 A\, BRERIEFIAREE 2 AT
bolo, ERNEZHEMES N, 2otk 1 AT, Flinid 20 mift 1
A, 30554 3 A, 50 {2 A ThH-o7z. MmiERIE 0157
254 N, 026 531 A, 0113 31 A CTH 7. G
ETHRNT, BRI OEG 2 A, R 6 A Tho
7o, TR IR S R (HUS) eSS, EIEfO®s
13787z,

- USRI YGSE
42 DI L, 6 B 18 ADJatHindH -7 (5% 3).
ERIFARIT 60 A B 1% 1 ADJa &Y, etk x

®1 HEMETRAEHEM

wpiEs  mman LR o e -
1 4H 3H AR TLX TRV 4 (7 1UE) A
2 8H 9H [ZES TLH TR E4h (Rye~—) % kG
3 9H 12H AR VU [E 5k (v 7% 1R
&2 158 i KRS B R R R A SR
I 5 A A e I S 2 BRI
1 6H 28H SR 0157 VT1-VT2 1
2 7TH 2H iR 026 VTl 1
3 TH 4H SRiE 0157 VT1-VT2 1
4 8H 8H [EES 0157 VT1-VT2 1
5 9H 24H [EES 0113 VT2 1
6 12/ 14H iy 0157 VT1-VT2 1
& & 6
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WAN, BRYSRRIKITA T IS L DR DG e E S
7-.

ATIFSIE 50 s 1 ADJEHAHY, e i
IRES, RIS IR D e T T,

OONHIFIE 2 ADJRHNHY, TORHEME 1 A, 60
&Mt 1 N Tholz, Y IV R_RNT, 1
NIV T LAZL DRI A DSz,

AASHECENE 7 ADJRHHY, HERNT B 2 A, &
P 5 AT, AT 50 At 1A, 60 it 4 A, 70 m%fk
1A, 80 i%f 1 A CTh-or=. g ZIRm 6 A, R4b
1 AT, 7TAH 5 ANMZ~F =X DML O D3RSz,

VU RTRE 5 ADJEHHY, EIIMRAN 4
N, BERERS 1 N Thoto, MERNESBME 1A, otk 4 A
T, FHRIT 40 %A 1A, 60 51 1A, 80 Rt 2 A, 90
W% 1 N Thor-. BLHURITIRN 4 A, 14 1 AT,
TR IAGRIBGA 1A, R 4 A CTH -7,

V7 RAETIEIT 2 ADJHDHY, HERlIZWT s 5
PET, Flini 40 mEfRE 60 i Th o7z, G T IR
T, YL IEIXEMD DO IR E ST,

- FARRRYLE

16 FHEDID, 11 %A 38 ADJmttindh-7= (3 4).

T A= IR 3 ADJEHAHY, I THE T A
—ETHoTz. RN T THMET, i 30t 1
A, 405%K 1A, 50718 1 A Th-o7o. Byt 34T
ENT, G RREILIEREEL 1 A, R 2 A CThoTz.

TANVAYERTFR (B BAFR KON A BIRFRABRS) 1% 20
e ATE 1 AOREAHY, HiE B M Th o7, Byt
BUTIRNT, BELRRIR IR T o7z,

a7 vk aziEid 3 AOJgHn B -7, ik
TR THVEIET, ZWOMEEIITTHEEN 2 A,
BIA 1 NThoTo. MRANEEME 1 A, 2otk 2 A, Fini
60 i1t 2 A, 70 %% 1 A CTho7z.

BAERR MAEL L ERBYYENX 6 ADJEHRHD,
PERINEFME 8 A, 2t 8 A, Fllinl% 40 it 1 A, 50 ik
1A, 601 A, 7012 A, 80t 1 ATho

Tz G T TR T, RYSREEI ARG 3 A,

DM, RN 3 N ThHo7e.

B RVESIERRERRNT 10 ADJRHD®Y, AL
AIDS 5 A, SEEMEX YT 5 N Tho7-. MRS
9 A, otk 1 AT, EEhT 20 Rt 2 A EEREfEMF Y
7), 30 kAt 4 A(AIDS 2 A, SEFEMESFYIT 2 N),
40 w1 AN (AIDS), 50 i%fk 2 A (AIDS 1 A, HEJEfE
XU T7 1 N), 60 it 1 A (AIDS) Thovz. Y
BOXEN 9 A, [EAN 1 AT, YRR TRk

41

(AR 5 N, FAPERET 4 N, [RIPER - B TR EEfh 1
N) ThoT-.

CTNTTIRER 2 AOEHBAHY, WRNE BN,
1% 30 e 50 AN Th o7, Bl I s [E4b
T, BRI R LR G Th o T

MEFRIT 3 ADJRHAHY, FAUIEERE 1 A, FHIH
JE2 AN(THI 1A, T 1 N) Tho7e. MRNTaThRME
T, T 20 mAR, 40 AR, 70 AR TH o7, YL
WITETEN (BN 1 A) T, BYSRBE IR 2
N, TN 1 AN Tho7e.

SR 3 ADJEHAHY, HERITEME 1 A, £k 2
AT, AT 20 miAt, 30 m%fX, 90 kit CTh-o7z. Jikige
X2 CIRINC, YRR RIS 1A, RET2 A
Th-oT=.

N~ AT MEGERERGYEIL 3 ADE B,
PERINT M 3 AT, Filinid 70 st 1 A, 80 2 AT
ol YL TR T, IRYSRRIR TR 1A,

®3 EEERLIEES]

OB 4 Jea 5
ERIJITF ¢ 1
AT 1
DO IR 2
H ASHLBE A 7
LA R TE 5
LN AETIE 2

& @t 18

x4 ERICERERRESS]

% B & i

T A— R ;
A VAR ;
7aAY7 Uk a sy ;
PAE RIS I L o BR T R

TRR MR RE R 10
DTN TE ;
i 3
fise A5 ) 3
I\ AL i R ER B 3
LA )
JFRLA )
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A2 N ThHoT-.

JELANE 2 ADEHEAHY, 10 5% ABYE 1A, 50 1%
M1 N Tdho7z. BYHIXE N (RN 1 A) T, il
TR L TREVK  FRUAAZ B L B il YL Tl o 7.

FRLAIE 2 ADJaHRSY, RELIHRLA (REZ
B 1N, IEEHRRLA (BRAZWHE]) 1 N CToho7z. 10 7%1%
BYET A, 305tk 1 AT, g =N 2 AT,
JERYRIR IR I ITRIR - FRIRBZE 1 A, R 1 ATt

BBIA L7 VW ERRYYE 2 RO B H S 13780
o7z,

(2) ERHIERI IR R

W E D 18 FEHRIZHOUWNT, EANSO BB
AR 5 IR,

AT NP OREENT 18872 N (FE #4720 309.4
N)T, % 5 O (LLT, BlELT2) D 1.2 5Th
oz, 1 HHRIZERL -~ 28 A, 1 H TaICidTor
—JICELE. 3 A TR TEHL~LhkeEL, 5 A
TANZHEELT.

RS VANV AEYEDOHEEIT 1742 N (GER4T20
47.1 N) THHFED 2.2 {5 ThoT-. JitE 8 H THINHD
AT 3 HRETH V=, 8 A FNLEOHINL,
2003 FEOFHAE BB LR b REZRIA TR~

WHEEFE IREADOHEH0T 369 A (E 424720 10.0 A) T
BIFED 0.6 5T oT=. BT TE — I MR F A
a0 TERL ~L CHERR L T-.

AREE ML Y EREIHEAR O EEU T 3863 A (E
M7= 104.4 N) THED 1.4 (5 ThHoT=. 5~T HD
ME L 12 AT TAREFT TR L.

YL R DA EIE 19950 A (B A47-0 539.2
N) THIEED 0.8 (5 CThoT-. BIHFEATENLRERFITH
IRNER 4 AITRRBINLTZ. 10 A LIBAZEOB N b
ED, 12 HIZRERIATE — 7 &2 TER L.

ARIEDOHRERIT 2717 N (BA47-D 73.4 N) THIF
D 0.8 5 Thol. FINOHIEITINT TOE =73 HbH1
T, HE 10 T 2 FHITDRWIRERTH-T-.

FROAFOMESRTL 367 NGERHTZD 9.9 N) THI
FD 0.1 15 Tho7z. 8~9 AICHBRBREDRENH T
DIHT, 1999 FELUERS DI RESThH Tz,

RYMERIBEOHRESUT 778 N (BAH720 209 N) T
BIED 1.4 (5 TH-72. 82 10 45T 3 F H OFA I
THY, 2011~2012 FE2oNF THRATHICH T2 E 25
.

ZERMEFB ORI 1401 A GEA 4720 37.9 A)
THIED 0.8 (5 Th-7-. FERIHELIL 2005 2" —7

44

(BB AN CTHY, 1999 4 LUK e/ D F A HAR
Th-ol-.

B HEO#ERIL 18 N (ERHE7-D 0.5 N) THIFED
0.4 fEChoTz. FATHIRITZRD ST, RN HITIL
DI DORAEI R E T2

AN —FOHEEIT 1168 AN (ERN7Y 31.6
N) THIHED 0.6 (5 THo72. 6~T FIZoNT THHICHE
IILTEA3, % 10 4 Cheb /NS s BRI T o 7.

FATVER AR OMAEENT 1178 A (4720 31.8
N) THIEED 0.7 5 TH-o7=. 2010 FEbihE-7=4 A
DATIE, 2011 F2E— 7 I IAERPETRELZES
L.

MR PRSI R DME T 6 N (GE %720 0.8 )
THIED 0.7 {5 THY, RitERRDEORE Th o7z

TATHEAREIR R OWMAE ST 666 A (EA47-V 83.3
N) THHED 1.0 (5 Tho7. BIE 8 Az bELi-EZ
(ZHIIME A 2R 9703, ARGRE 1~3 ALz,

HIEEPEBERE A DA HNT 1N (E 24720 0.2 ) TH
FD 0.3 Tho7-.

M VERER A O EE 6 A (E 4720 1.0 A) TH
D 0.6 5 Th o7z, WRIRIILL TRATANA 2 N, ~
AAFFTA~ 3N, A TN HFIAL LA AT 1 N TH
27z,

~AATFZA R OWERHIT 220 A GERHTZY
36.7 N\) THIFED 1.0 5 ThHo7=. 2007 £ LA
DIMGEVNTUNEDS, AR I L7z

IIIVT R OWEIL 1N GER Y20 0.2 N) Tho
7-.

- At G R

H SR D 8 FRHICHOWT, TESNHD A Bl EE s
a6 1R,

PEERZ FIV T EYYE DA EIE 103 A (BA4720
9.4 N\) THHED 0.7 {5 ThH-7=. PERITEM 62 A, %«
P 41 N Tho7z.

PEERAIVARAY AV AEYUE DI 66 A (E A
B720 6.0 N) THIHFED 1.1 fFThorz. MERNIH M 47
N, It 19 N Th-o7z.

REaVon—<OREHL3L A (ERYV2.8 N)
THIED 0.8 (5 CThoT-. HRNIHME 2T A, &4 AT
Ho7-.

RERYYE O EHIT 69 N (EHR%7-0 6.3 N) T
D 0.8 5 Tho7=. MR BIE66 A, &3 N ThHo
7-.

AF VUMM A7 R ERERYYEO®EHIT 171



AN (ERHTD 285 N) THIFD 1.0 {5 ThH-o7.
ARV YU R ER R EYYE O WS 6 A (ER
B720 1.0 N) THIFED 2.3 5 Th-oT-.
FEANMPET > b7 2 —EY9E (2011 42 2 A 1 A2»
DXIGYR ) OWEIT e oT.
SEANHERIR A YE O EN T 10 A GEARS720
1.7 N) THIED 3.1 5 CTh-o7-.

Q) k%

[rm SRR E W AT A 1T m%mmﬂ
¥,

FERZ BB R AR BB g8 ) &R 7 (TRLTZ.
B 24 FOREHTEERBEE ST 189 AT, AiFED 218
A 29 N LTz, R (NA 10 =) 13 134
T, BIFED 15.30°5 1.9 L. FrEeEFHE DD, Pk

LT 0 B L K D FE B3 1o W &8 S R G M A % R
FET 7T NT, BIEED 88 Anb 11 AJ Uiz, Wk
ERESMEffEAZ R RIL 5.4 T, BIED 6.2 15 0.8 I
U7z, stk iliwl B2 83 105 0 2K R G M 1
54.2% (RIIAE 54.83%) ThoT-. FsdkBE DS 70 7%
Ll ko s T 121 A (RiFE 9 A8) C, 2K
D 64.0% (RIAEH 4.4 RAVNE) 2 5T, —J7, bk
FANOREEBEIL, 70 AU RBME R A TS
73, 60 mfle 80 ML HIFHULWNThH o7, PREEFTHID
TRBRA T 58, mOIRS, FFERETT 23.2 (7
R 6.2 150, PUE LR 15.7 (1R 0.1 #9) , J\ikik
TrReEFT 13.8([F 5.0 380, TPty 12.7 (17 2.9 780,
PESRGEET 12,5 ([F] 2.2 3#9), A 16 ET 12.3 (A 5.9
B9, AN LA ERERT 11.4 (JR] 4.7 1) THo7=. RiFEL g
T5&, FASMREDTT, STEMRMERTCHIML, F 1L ifR A
AT, T ARAET, \IEIRPRAERT, TR B RO H - rE
THIX 3R LTz

R HEREEKREFEHEESE)

TEEHPEAL R LR
it RS B4 (A
o g SRR E
7 R Z ot v

IIESBEEAY 14 6 5 3
4 W% 29 1 5 4 9 1
e SR 21 7 8 1 5 2
AT 59 24 9 8 18 8
BT S 17 7 3 2 5 1
) I\ I 21 7 7 4 3 4
50 28 15 5 4 4 7
TR G5 189 77 42 23 47 23
0-4 3

5-9

P 10-14 1
15-19 1 1 3
i 20-29 10 2 1 4 3 3
30-39 11 1 1 7 2 1
40-49 5 1 1 3 3
Al 50-59 13 2 5 3 3 4
60-69 28 15 6 1 6 3
70- 121 56 28 7 30 2

s WEAEMERAZ R GUIE | FEZ O BRI ISR A B DI EREMEL T HHD
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2 Al RAERDL
TERIEDIR IR BT DI MA IR 35720, ZhE IR

TEGIETE LB AR A 3R AR A IO E, R
JR AR 2 SR LT

(1) EHAEE T SURIE

B PR

PN T tH D& > T il RS 3 Doy
TR, 7% 1L 2a, 7LF T FIL 3a, //z\
FEC, invE, ipaH BT ORADHETRI AL, FEHI
MRBROFER, 7LF 3L 2a 13 ABPC, CP, SM,
TC, SXTD 5%, 7L*% %/ 3alLCP, SM, TE, SXT,
CPFX, NA @ 6 #l, ¥> xiZ ABPC, SM, CTX @ 3 #l|
Pz R UTZ (38 8). &z, Yo xS X

V7 — Bk e — BTV

JE T HE i A K T S i

2012 T IRNT 6 581, 6 L DBENFEAEL, 73T
D BEHRERICOW T 21T 272 (3R 9) . ZrBERkD
O IMERLBIE 026 23 14, 0113 28 1 £k, 0157 23 4 £
Toholz. H BAKL O VT BRI fF 720 T,
O157:H7 VT1&2 7% 3 #, O157:H- VT2 7 1 X,
026:H11 VT1, 0113:H21 VT2 2345 18k T -7=. il
1, 3(0157:H7 VT1&2)1%, 6 A 28 H~7 A 4 HDO#
BN R — PR E N CTRA LT F5 T o723, IS =
—F, PRGE BULH|Z 5 A>T, AR PR BR D
&%, ABPC, SM, TC @ 3 HIMHEA 1 ¥kb-o7223,
ESBL FEAERIIERI NI o7,

ML 7T =2 TRY, RETHESN-8 HL=
=8 FHEDBREK
A B PRIERT4 TR Y A B R (i v ) invE ipaH TR A4 5 )
1 4H4H A iR T4 Shigella flexneri 2a + + ABPC:CP-SM-TC-SXT
~ . . CP-SM-TE-SXT-
2 8H10H FoT RIESA Shigella flexneri 3a + + CPFX~NA
3 9H12H /Nt = Shigella sonnei 1 F8 + +  ABPC-SM-:CTX
9 T H MM K7 B R AE 5 B
=R L - B BBRER i PFGEAL " , 4y e
(=] - o £ VT;;IFQ M s s )
8 AR PRAERT 5257 1 (EEREEE) O W bl e Tt 14 3 A1) o157 o ISz — R X
1 628 Lk 5% 1 157 7 1,2 eaeA ABPCSM,TC  hlI75 717557-611657 1
2 12 L35 5% 1 26 11 1 cacA — h65 1
3 7/4 L35 5% 1 () 157 7 1,2 eacA — h181 115045-343447 1
4 8/8 i 4% 5% 1 () 157 1,2 eacA — h323 211057-310047 1
5 925 i 4% 5% 1 13 21 2 — 1
6 1214 iy 5% 1 157 7 1,2 eacA — h645 305557-211757 1
2 6 (2) 6
D) ENEYUEEINC Ko TR SN T 2 A T4, N2 RPIRTHRBRNL, Bl T4 A4 TH &R D,

= TR /a%r{’ ézhfﬁF EoTT AT 7Ry FTHFE (2005:2; 2006:b; 2007:c; 2008:d; 2009:¢; 2010:£; 2011:g, 2012:h)
2)IS (Insertion sequence : K~/ ADOPNEE BB T HE4) L4ROWEK OfFEE, ~VF 7Ly 7 APCRTRINT % 2 1 B2 Fik,

R10 BIERLAMMEL o BRE R RIE 5 B

~ - THH M =
ittt AR (REEPT4A il P P PRy S
Streptococcus pyogenes
1A5H Sl CABEVE L B ) T1 M1 emm1.0
Streptococcus pyogenes
|
LA13E YEF R CABEVE M bEL 3 BR ) T1 M1 emm1.0
Streptococcus pyogenes
AN
5H17H Gty CABEVE M bEL 3 BR ) T1 M1 emm1.0
Streptococcus pyogenes
2
6H 11H [EES (ABEVAMAEL S BRE) Tl Ml emml .0
64 14H ety GEEVA ML PEL S ER B 5tG2078.0
8519 th Streptococcus pyogenes T12 M2 omml2.7

(AREI I PEL > Y BRE)
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 EERER MM EL o BR e

2012 T 6 Bl JaH D72, 5 Bl A BEfE f ik
UYERECTHY, 1 HliE G Ei?@m‘fél//%ﬁkf‘%of:
(£ 10). A BERMAEL Y ERE DO MIERLE emm 5
BE, TIM1, emm1.0 7% 4 i, T12 M12, emm12.7 73 1
B THoT-. G FERIMEL VY ERE D emm B&fm T

TWDEPERYESE A BRIV HIGYE 707 Floos,
emm1.0 | ZEDRERFIE 353 5l H DAL THY, emm1212X
DIEFNE 50 Bl H O Tiho7z. G BEAMEL Bk
L, ENZEYYEF T CHUEL CWOLBIERY/ EIE G
FERL  BEIRYE 136 510025, emm TUHS stG2078 124:
HREFIE 12 Bl B oS Th o7z,

stG2078.0 Th-o7=. 728, ENLKYLERFZE

FTCHEREL

=11 BREEICBT5FERBMmMEL Y ERE S BIK R

iRyl 20084F 20094F 20104F 20114F 20124F
AfE T1 11 (40.7) 3 (20.0) 1 (33.3)
T2 0.0) (0.0)
T4 8 (29.6) 6 (40.0) 1 (33.3)
T6 0.0) (0.0)
T8 (0.0) (0.0) (0.0)
T9 1 (33.3)
T11 1 6.7
T12 5 (18.5) 4 (26.7) 1 (100)
T13 1 @37
T RI|  Be 1 3.7 1 6.7
JNEF 26 (96.3) 15 (100) 3 (100 1 (100)
G 1 @7
Gl 27 (100) 15 (100) 3 (100) 1 (100)
M KA % (%) 27/86 (31.4)  15/34 (44.1) 0/3  (0.0) 3/6 (50.0) 1/5 (20.0)
F12 BEMEBREENISOREHAFREKNR
e 14 24 3H 4H bHH 6H TH 8H 94 10H 114 124 2
55 7 3 S G our 2 2
JNEF 2 2
063 1 1
086a 1 1
0103 1 1
&% 9P IR KB B o1 ! !
0145 1 1 2
0153 1 1
oUT 1 1 1 1 6
JNEF 1 1 2 1 1 1 1 2 13
0111 1 1
0126 1 2 1 1 1 6
AR A SR | 0127a 1 1 1 1
ouUT 1 1
JNEF 2 2 2 2 1 2 1 1 13
I 1 1
Campylobacter jejuni UT 1 1
JNEF 1 1 2
Salmonella Thompson (O7) 1 1
Salmonella Manhattan (O8) 1 1
Salmonella Enteritidis (09) 2 2
= 3 2 1 6 3 6 3 3 2 5 34
s R RS (%) 6.0) (4.8) (1.4 14.3) (7.3) (13.00 (10.0) 9.4) (3.3 109 | 6.9
AR A 50 47 42 72 42 41 46 30 22 32 61 46 | 531
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(2) JEFHERI BUEYSE
- A BEERMAEL BRI EBE 2%

T LU T PRAEERITE N DI A 4R CERIRS A L7 MHEE ¥
W 5 1 1 (20.0%) D HIEL DB
FERFREBROAER A BETHY, TR, T12 Tho7- (&
11).

SR Rk

ANJRAHUNT 531 BIRDFEELZ OWTRR MR R A

1T7eoTz. ZORER, TRIFR KNG 284K, 1o vm/\r2—

28K, VIVEXRTIRE 4ROF B4 -RD rBES 2 (R 12).

FEM O FHIE R HER1T 6.4% (34/531) T, MEAEIZ LA
LEERWBRHRTH o7, ARCADE, 5 HAY 14.3%L
b mE<EFITHEINT M2 RHND03, 1ZITFEMH %
W THRHShZ.

J e T H— 3T ~T Campylobacter jejuni T

7-. Penner DOIEWEHURIZ A MIEFREIL, THEDS 1 KX,

TURIAREDY 1 R Th o7z,

KIGHEIZHOWTIE, PCR DGR, I8 s MR
(ETEC) @ 2 #k2S elr B, Wo/E 9 i1 KI5 &
(EPEC) ® 12 ¥E7S eaed B, 1 BEDS eaed, astA Filhk,
15 RS A5 MR I (EAggEC) @ 9 K2 aggR,
CVD432 [k, 4 ¥k28 astd, aggR, CVD432 [5G Cdho
7.

P ERTBEIX 4 P D BES L, Salmonella
Enteritidis 75 2 #£, S. Thompson 7% 1 ¥k, S. Manhattan 75 1
R Th-o7.

ZOMh, BLU AR, ARFHE, JRIRE 7 VA TR
gtz
SERELA

JRRARTE DI A S I 52 10D EIHEHR A KD
RAEZEFRELT-. EORER, 12 06 H B KLEEE 753
RHSH, 114235 Mycoplasma pneumoniae &i5~1-735
HE72 (£ 13). B HZE D Sz 12 #:00 MLST
AL, ST1 2728 5 44, ST2 A 3 14, BUBIAEE 4 T
72(F 14).

x13 BABKREENOOREMERH KR

95 JE A A 14 2 3H 4K 5H 6H 7H 8H 94 10H 114 124 i
B A% 1 9 2 12
Mycoplasma pneumoniae 1 1
7t 1 10 2 13
B (%) | (60.0) (30.3) (18.2) (25.0)
AR A2 2 2 1 33 11 1 2| 52
®14 BEAZEEGFRERER
975 S 1H 21 31 4K 5H 64 7H 8H 9H 10H 11H 124 i
17 4 1 5
B HX% 27 3 3
R RE 1 2 1 4
& 1 9 2 12
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3 UAVARRAIRIL

A I VSRR YR 6 A B ) R A T 2E S EER L E D B AL
ToFaE R R DY S, TR E RE O EREBIIC I
T, UAVARRA XSGR BB R OV B S TR RO %6
BIETR EMBERIS VIR IRIZ DN T ALV AR R A
R UA VAL FL, RD-18s, Vero filis
WHL, A7 TN MDCK Hifla & OV 7
VA A PCR EZGEHA L. Y IGRER AL A
MSRIL, B BEMEEE (EM), RT-PCR EL VT LA
AL PCRIETHEMLT.

MEL SRR EREE 612 B D, MfEEsRIC KR tEnT-
TAVAIL 188 fil (= 80.7%) , JEYut:E G2 B
421 FH 5%, EM KOV PCR T 208 1] (i H R 49.4%)
DIANVARFRHE T, FlfEE R I2 LD A BIY A VAR
HIR AR 1512, UM E RO DT A )V AR R
Z# 16 [TRLT-.

ALTNEAATANVAE, 1TH~6 ALY 11 H~12
AickHEn=. WiRlx, /o7 AH3 A28 1 A
~4 7,6 H, 11~12 HIiZ 46 £k, BN 1 A~5 AIZ
12 ¥R CTH o7,

AEEDFATL — A2 (2011/2012 > — A2 ) T, BT
AH3 BID - Th o723, %43 B MEIRIEL TRATL T
W5,

RS TA/VAIL, B4R, A2 7P — X AR
BUTHBESITERY, A4FH 1 H~3 HIZ5 K, ALY
Ho 8 H~12 HIZ 20 Bkassrdftsirz.

LT ATANVALE, 3~4 F-OJEMICHATHRD S
TR, SHEITIERATHI Ch 72800 5 B
T=DHTh-oTz.

Ty VAEV)IL, 6 H~7 Hlzoa—oA /LA
(Echo) 97473 26 Bk ArBfES AL, AT, Echo9 A iis
THFATNEZ 7=, Do EV Tik, 4 A~7 Ak
RUER, RHBABE L) DA% — (LA A(CA) 4
AN TRE, 6 AICF 2 OpEEDD CA16 A% 3 Bk
S, PRI B ) 51X, Echo7 Y, Echo9 !
MRSz,

TTIUANAAD) IE, 1R 118K, 2803 THE, 4 Y
DELEE, 5 48K, 6 UM 2k S, Ad2 8IS,
5 A~6 Ao, OBIFHREHIT RS TVLA.
AdiE, BELCTIRUGER, RIHBE-LOMHAZ%L, MG

= 15 IEEMRICESARD AL RREIKR

oA )L AR 1A 2H 3H 4H 5H 6 H 7H 8 H 9H 10A 11H 128 | &%

T T 68 M 1 1

71 7 1 1

a7y ¥ —ARE 4 1 1 4 1 7
9 7l 1 5 6

12 7Y 1 1

16 7 3 1 1 1 6

a7 ¥ —BHE 3 A 3 1 4
5 7l 2 1 3

To— 7 Hi 1 3 1 1 6
9 7l 18 8 26

47 1 2 2 1 2 8
A TN T AH3 25 10 3 4 1 1 2 46
B 2 1 4 2 12

RS 2 3 1 1 3 5 5 5 25
DT A 2 1 1 1 5
7T Tl 1 3 3 1 11
2 7 4 7

4 7 1 1

5 T 2 1 1 4

6 7 1 1 2

NT 1 1

Biffi L~ 174 1 1 1 1 4
AT 1 1
& G 32 20 11 13 12 34 17 4 8 10 17 10 | 188
I 89 69 43 42 50 61 42 17 50 55 54 40 | 612
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BIH 2k Ch ol

JEYNE B BB B D A L AR R, /e AL A
(NV) 251086511 (G T : 451, GII : 104 f51]) LA HEIA 23
HZFRHE 51.9%), IRWTHRTA/LA(SV) D 52
$11(25.0%), A B2 12 (Rota) D 44 $1(21.2%), 7

F A NA(AD) D 3], T AT ALAD 1HTIH-7-.

2011/2012 > — X%, FIFEE D 10 A0S BIBR O
I RED, 1 A2 NV ity —r&7e -7, SV,
Rota, Ad IZIZITHIFERA D Th-72. 2012 4
13,10 A D BIGer: E B 0O 1 U4 720 D B EH S HEN

LITIU®, 12 A BACE =2 o7, Feb 27722006
RS BE A ThH-7-. ZOBHIcHR sy
ANAINVGI B cb Znot-. 3 —7 L ZFEHTIZ LD
Sz NV I8 s 71 GIL4 C, i EIcREng-
GIL4 LIX R B Ch o7,

HIGARNHD H B AV AR 5L B R0 BT,
Y IR BE B OB E I — B L TRY, tEh
TeZNBDOTANVAN, & Z5 kT DG E 2R
FRAEDERN 72T LDVRENT-.

= 16 BIEMREMBHBRBENOD VA ILAREIKR

H Bl 17 280 30 4R 5A  6A TH  8H 98 104 11H 128 | i
JayA)VA Gl 1 1 1 1 4

S A LA Gl 25 16 10 9 3 1 1 20 19 | 104
PARTA LA 6 8 4 6 5 10 1 2 5 5 52
AR AT A LA 1 9 28 5 1 44
T T IIAIA 1 1 1 3
T ARayA LA 1 1

i anb e 32 26 23 38 15 8 11 1 1 3 25 25 | 208

MRAT L 50 43 44 56 34 34 29 19 15 24 34 39 | 421
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TRk 24 FERBERT T RARERE

AR, BETBENODZE
D—EREL TRERK TITON TV O FETHD. FhL

24 AFREI B AN GRS (1K) , AR A G A
(FFESRIEFTE W), B AMMI RS MG (TP or

MALRE PN, A7 R T (P TN
YA RE A (P TR M), B 7 L
ETEAAE TR PRUERE (R 0 6 TEAMHLE. e, 7L

T PEMFE AR O AL R F L THRETHEML

7.
#1 FR24FE BARKUABERAE (EHFBEOBXRRKKRVCILR HHIERERKR)

_ H T $t & i o 4 Btk | 2ME &S MEHUA

LA A RER <10 10 20 40 80 160 320 640=| (%) BoitE (%) s
7/10 10 10 0 HRACHT
7/17 10 10 0 I\ T
7/30 10 10 0 KN
8/ 7 10 10 0 KN
8/14 10 10 0 T
8/28 10 10 100 4/10 40 [EESi
9/10 10 6 1 3 40 4/4 100 AR
9/14 10 9 1 10 0/1 0 DY [ rp e

2 k24 F£EF RUFBERAE (VML RASEERE)
5 LS
T | oy TR worps | a | o —— 2 s |
wMoo2m 3 1% 2m 3

0 4 0 0 0 0 4 3 0 0 0 1 CB5 4
1 4 0 0 0 3 Ad5,CA9, CB5 7 4 0 0 0 1 CA4 5

2 9 0 0 0 3 CA9 12 5 0 0 0 2 CA9 7
3 3 0 0 0 3 CA9 6 5 0 0 0 4  CA9 9
4 12 0 0 0 0 12 5 0 0 0 0 5
5 7 0 0 0 0 7 5 0 0 0 0 5
6 0 0 0 0 0 0 0 0 0 0 0 0
&t 39 0 0 0 9 48 27 0 0 0 8 35

Ads @ 7T JUANASTRL CA4

a7 HoF— A/ A A4

CA9 : a7H%yF—UALAA9R CB5 : /¥y — (/LA B5 B

3 FR2UEE 1IN I TFEARESHRELLR (2012/2013 —XV)

o - - et 0 A VA B 5

a4 EECRIERT | MREREUEA A e T S
J\ W% e ST PR N B HE R I\ Ik 1H15H 4 1 A FHp
AR WK T N R SR 1A 15H 7 2 A F A
el = VAR S | eI S [EES 1 H15H 6 5 A FHHA
AL T ST M R AT 1 H17 H 10 0 Fext
BR B OBT OS2 ORR AR N R Ty 1H21H 4 2 A FHu
Gl AES UL S S I S LA 21H 10 3 A BT
LY ES I R O SRR VAR | AV =2 58 UAESEERRPS 1H23H 8 4 A AR
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1 AARMMSEGRR A (1K)

Rk 24 4 7 AWYAIND 9 AFRAIE T, £AZ8I2 10
P SEF 80D LS LR MG ZH-E L, H AR A
JLA HI Ui MizRlE Lz, 813 6 » H R0 E
KT, UANVAFURIT B AR A VA JaGAr#O1 £ (7
AR 2, HI HUREADS 40 f2LL EORRIZS
WTC2ME MBRAATV N, HUAMNAS 1/8 LA FITAK FL72b D
% 2ME JESMEHUARRGE CHTREREGLA)) &8 LT, Bl
133 1 ITRLIZERY, 8 A ML, ASI kT~
THAHIPURAM 640 (52182 703, D%, R 2L

= B PEPUAIT 8 A T, 9 H EAICEROBIZ. D
ZEh, BARNR YAV AREGLE 8 A MY, 9 A
A ETRE V-2 EDHELES DM FRIC 8 A TN, 1
IMLCTHDABNET AT H D KEFAZEHEDHLDT
bl ek, AERE, BNTO B AR EBE OEH
ARy

2 RYA G A (R

Rk 24 4F 9 H BANZ, FFn S X OGN ER
7= #48 83 {4:12>W T, FLAM, RD18s Al M O
Vero fifldz HWCUANVAGBREZIT-7-. fERIT
# 2 \RLIZERY, RFEEARVA DA VAT SR
otz RIALSNDOTANAELT, a7 vF—TA /LA
A9 13 B, a7 Py —UA VA B R 24, 77 /A
VA5, arPyd—TA VA A4 1 IV HES
iz, 728, AKX COFRMORIAT 7 F o Db,
R4 5 A E S,

3 A7 N WEEMFE A RO A
AT NE A DOFA TR AR T 5720, /7™

YRR BRI AR B D I 1R 1A MD CK i A H]
W, A7 P AL A B A 2 i LT~

2012//2018 2 —R0%, BRINOLEMFEA b s 583
123 fitigk (5 A 28 HEBLE) T, £DHH T fggklzou T
ANVARRAZFERELT-. FEFIEFR 3 \TRLIZ@Y, 6 sk
WDHAL TNV IANN ARSI, 2T A FHAT
bolz. 53— DA TN FOFRAITIZAEER:
HMEIFIZEERT, k24 412 ADS L2545 A
ES TRV

4 AR MERA (EF)

PR N CERIR SIS 256 12DV T,
AT FUH =B H AUV A H —E (PAP) A
74— A AGHAEE T B ARG D A 7 AD H LA 2 )
ELT-. fERITIER 4 (ORLIZERY, 10 fELL Lo B AN
RUANVAFURRA I, 55 205503 T6~97%&
i<, 0~4 7%, 30 mAVLLETIE 831~59% CTh-7=. i
EHFEMOBRETIE, 4 L TOHURRA F D3R T
Btz ZOFRRELT, 2005 4 5 HiZ, HAMRMAEY
7T HERRORERBII BN LE D 75 P 2 8 H DS A 7 B
OHEN, PIHEREAYEZ 2720 LHEERS N DA ],
PUAME D LB HRENTZZEND, TRz 134 E
Iz HEB Z BT,

5. AL 7R A (BR)

Rk 24 4 7 H~8 A ORIZERIRS -1 280 {44
RAWT, A7 V2 BFHRATRIOE R (P IRIEFTAEPN)
DA 72 HE Gz HEL, fEREE 5 IR
7= WIEATANAFUREL T, A/HINT AU A7
Jb =7 [7/2009pdm , A/H3N2 X A/e 7 RU 7T
/361/2011, B % B/7' U A~160/2008 }2 ) B/ A 2=

K4 FH2AEE FHESHBERRRD/ILZAPHRERERR

" HRI AT BoE(10 £ L4 )

vANA R | BB 00 20 40 80 160 320= %K (%)
0~4 44 29 4 1 4 1 4 1 15 34.1

5~9 38 9 1 5 4 19 29 76.3

10~14 39 1 2 1 9 26 38 97.4

15~19 25 3 5 2 4 3 8 22 88.0

HARE 70 | 20~29 22 1 1 2 3 3 4 8 21 95.5
A(Beijing=1 #K) 30~39 22 9 2 7 3 1 13 59.1
40~49 22 11 2 1 4 2 2 11 50.0

50~59 22 11 1 8 2 11 50.0

60 LAk 22 15 2 3 1 1 7 31.8

&t 256 89 12 28 21 17 27 62 167 65.2
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R5 FH 24 EE FHESHNAUILIUY HRERFRKR

TANAHE | IS | Rk HL LD 10fFLE [ 40Dk

<10 10 20 40 80 160 320 640 | #F (%) | HE (%)

0~4 44 |2 5 4 5 1 1 2 18 409] 9 20.5

5~9 39 6 3 5 9 6 4 5 | 33 84.6| 25  64.1

10~14 39 6 2 4 4 11 3 9 33 846| 27  69.2

15~19 25 1 2 2 4 4 6 5 1 24 96.0| 20  80.0

A/IVTAV=T | 20~29 44 5 3 8 12 6 6 3 1 39  88.6| 28 63.6
/7/2009pdm

(HIND 30~39 29 9 3 4 2 2 2 13 59.1| 6 97.3

40~49 23 8 3 6 4 1 1 15 652 6 26.1

50~59 22 |14 4 1 8 36.4 13.6

60LLE | 22 |13 4 3 1 1 9 409 9.1

3 280 | 88 29 37 47 25 30 17 7 | 192 686 126 450

0~4 44 |33 2 3 5 1 11 250| 6 13.6

5~9 39 8 10 0 3 1 1 31 795| 15 385

10~14 39 | 15 11 4 24 615| 4 10.3

Aoy | 15~19 25 72 13 3 18 720 3 12.0

361/2011 | 20~29 a4 |21 10 11 2 23 523| 2 4.5

(H3N2) 30~39 2 |13 3 4 2 09| 2 9.1

40~49 23 |18 4 1 5 2171 0 0.0

50~59 2 |18 3 1 182 0 0.0

60LLE | 22 | 19 2 1 3 13.6 | 1 45

3t 280 | 152 45 50 27 4 1 1 0 | 128 457 33 11.8

0~4 44 |8 18 17 1 36 81.8| 1 2.3

5~9 39 2 9 12 9 5 1 1 37 949| 16 410

10~14 39 4 11 16 7 35 89.7| 8 20.5

‘ 15~19 25 1 7 7 6 4 24 96.0| 10  40.0

B/ZYASNL | 99~29 44 724 11 1 44 100.0 | 36 81.8

/6072008 | 30~g39 | 22 11 1 22 1000| 14 636

(ETRTHRED | 4o~a9 23 9 11 3 23 100.0| 14  60.9

50~59 29 13 9 22 100.0| 9 40.9

60LLE | 22 8 12 2 22 100.0| 14  63.6

3 280 | 15 46 97 90 28 3 1 0 | 265 946 122  43.6

0~4 44 | 42 P 9 45] 0 0.0

5~9 39 |16 5 6 8 3 1 23 59.0| 12 30.8

10~14 39 8§ 12 11 4 3 1 31 795| 8 20.5

B/ aayyy | 15~19 25 3 7 4 7 3 1 22 88.0] 11 44.0

11/2010 20~29 44 3 4 19 9 6 3 41 932 18 409

(LTG0 30~39 29 6 8 3 5 6 727 5 9297

40~49 23 4 8 8 3 19 826 3 13.0

50~59 2 |12 4 4 2 10 455 2 9.1

60LLE | 22 |10 8 3 1 12 545 1 45

3t 280 | 104 56 60 38 16 6 0 0 | 176 629] 60 214
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R6 THL24 FE FHESBIRIA VMNP HRHERFRR

ol | Ry | Rk R BLR Al o 5 AR f%ui 61\1/1%BLL
<4 4 8 16 32 64 128 256 5I12= | fE (%) | Fi¥ (%)

0~1 22 8 1 5 8 14 636 | 14 636

2~3 22 2 1 5 13 21 955 | 21 955

4~9 38 1 8 11 7 10 38 100.0| 36  94.7

10~14 39 2 6 11 9 8 39  100.0| 34 87.2

S 15~19 25 5 10 3 2 25 100.0| 20  80.0
20~24 22 1 10 5 2 4 22 100.0| 21  95.5

25~29 22 1 6 2 6 4 3 22 100.0| 15 68.2

30~39 22 1 11 3 3 4 4 5 21 955 | 16 727

40 LL 22 2 1 74 2 4 20 909 | 17 773

& 234 12 1 3 4 20 44 57 36 57 222 949 | 194 829

0~1 22 9 1 1 3 8 13 59.1 | 12 545

2~3 22 1 4 3 1 13 21 955 | 21 955

4~9 38 1 1 2 3 4 5 8 14 37 974 | 31 816

10~14 39 1 1 2 2 7 6 2 18 39  100.0| 33 84.6

- 15~19 25 1 5 6 5 2 6 25  100.0| 19  76.0
20~24 22 2 2 6 2 2 8 22 100.0 | 18 81.8

25~29 22 1 1 1 3 2 6 4 4 21 955 | 16 727

30~39 22 4 3 4 3 2 3 3 18 81.8 | 11  50.0

40 LUk 22 2 2 5 5 1 2 3 2 20 90.9 7 318

3 234 18 3 9 15 21 35 35 22 76 216 923 | 168 71.8

0~1 22 14 1 1 1 4 1 8 36.4 | 5 227

2~3 22 0w 2 2 3 1 3 1 12 545 | 4 182

4~9 38 10 5 4 4 6 5 3 1 28  73.7 9 237

10~14 39 5 7 5 7 3 1 1 24 615 2 5.1

— 15~19 25 5 5 6 5 2 1 1 20 80.0 | 2 8.0
20~24 22 6 6 1 5 1 2 1 16 727 3 13.6

25~29 22 7 6 5 31 15 682 1 4.5

30~39 22 8 4 2 5 2 1 14 636 1 4.5

40 LIk 22 6 5 3 5 2 1 16 727 1 4.5

3 234 81 40 29 35 21 18 7 3 0 153 65.4 | 28 120

»211/2010 Z Ve, PP HIXIZE TS 40 f5LL B0
HIJUARARIT, A/H3N2IZ5 L TiE5~9 %25 38.5%,
0~4 7%, 10 528 10.3~13.6% CThH-7-2%, 20 % LA E
Tl 0~9.1%&ENVR0EL, &R TIE 11.8% THAET
ROIEWHUARA R TH T, BIZVAAEZN T R)
(ZRPTDHURRA I, IR TIZ48.6% Th-o72. 2075%
RC 81% &b EL, 5~9 %, 15~19 1%, 30 il k
Tl 40~63% T 72, 0~4 1Kl 2.3%EH7a0EL,

10~14 7% 20% Tih-o7=. BI7A 2= (LITERIC
RTAPURMEE RITEIL T 21.4% T, FHEKT 2 &
HIZAED o7, 5 505 30 ik s 20~44%, 40 wfts
13% TH 727438, 50 sl 1T 4~9% LKL, 0~4 %
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TOFURREAZ LA LN >T2., ATHINL IS 550
RAE R, 15~19180° 80% L& mi<, 5~9 %,
10~14 5% & O 20 1% A0S 63~69% CTH o7, 0~4 i,
30 i k~50 i RIE 18~27% &00EL, 6075 1K1E 9%
Thole. BIKTITHURRA D 45% THAEMK T Hb
mNoTo. PRF OHUARA FIE, AHIN1 &, B/vA
Az (RN E O 20 %48, BI7VAAE
JRIT N, 20 Lk EO R AZRRZ EMEH RS
7.

6 RUA RS LR (BN
P AR N DA L 7 L= R PR AT A 3%




DIYHLELLT DR GAFMR X o ORRR 234 {EIZOWT,
RUAHFRIFURZRIELTZ. 7A/VAIX Sabin ££% W,
=7 AWV g Sk LLCMK2 s ko~A27afn
ETEMUZ. fEEIEE#R 6 IRLIZEBYRYA T M 11
BT BT 4 (500 EORHURRA L, ZhEh,
94.9%, 92.3%, 65.4%C, I, TT A Z b~ TIT A 3R Vi
NS, £, T BB TIE 0~1 mOHUAMS
HHRIIMUOFEEREIZ I ~MEL, 36.4% ThHoT-.
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iAo FOHBER A BEL, BNERK
(BRI 12T A BAL T Ve PO VAREA
WA FRA LT, BRI, PRk 24 4 10 A6 Rk 25
2 HETO 5 1AM, & H 20 887 OFF 100 8476
BRELT=. ALV 2558213 MDCK Mzt L, WidT
TRFERERRICE SV THHEAIT -T2, BREDH
B, A BTN A VAT 1 Flb RS-
7.



Tk 24 FERGOBHEHBFREERERE
(RITHRE)

W E

AL, HYRMOPERRE, BT EIEDOARRYI I
wHD70, B RO R P EE G YRR 52
LR BN, BATEE OFRFEHEELL THEML TN,
ARETIE, B3, B R ORRE 120 Hhodidz I2hL,
YATITERA 56 FOMEEZMHYLI=DT, ZORERER
KR

SRR 24 AR FE B L 0D £ e T Y SRR A S i B
FOX, Wk 24 F 8~12 AIZ, AR, LR OI\iEk
TRIEFTE N TEN U ES R 56 2% 5
2, KRG, YVExRT R, e it KR 0157,
026, 0111 KO v a s — PV a= /a2l (K

SO R—D F) DIFEEATSTC.

KRG IEr—2 e —=7, INEAGHEL IR A LA o PO %
34 11(60.7%) oSNz, VILEXRTEEIL T 14
(12.5%) O EI, BATIE 7 7 6 1£(85.7%) &
ERITHRIENTZIED, L 3= VRSN, 4y
SNV EXRT BE O MBI, AN S, Infantis
(4 1F) S.Schwarzengrund (3 ) 233 B4, F 00
S. Typhimurium 237yBESHu7-. 15 il tE KGR 0157,
026 KT 0111 1% 56 Tt Th o7z, e rny
A — IR T 2 1£(28.6%), 4L 3—14 {3 1
(21.4%) O S, BREIIHRA, Fr—nt
Cjejunii(4 1), 4FL3—=0 C.coli(1 1) D37 BES 7.
PILEXRTBE KR O 075 — I ZHADNS DR
HED @S, R—AENAOmE S R NS fas 2 fFd

27z,

FRAUFERGORPERFRXREHABTRER

T R (R HH =R %)
4 ik Rk p | VERT EHEC RN g
R 0157 026 o1y T
T () 3 1 0 0 0 0 -
LS — (INZGHEELH) 14 10 1 0 0 0 3
* H—ARE—7 2 0 0 0 0 0 -
INEGREE A 23 9 0 0 0 0 -
T (K 3 3 0 0 0 0 -
KRE T (FRIEA 3 4 0 0 0 0 -
TNEGHBEH (K) 1 0 0 0 0 0 -
T 5 5 5 0 0 0 2
o NNENG 2 2 2 1 0 0 0 0
it 56 34 7 0 0 0 5




TR 24 AR MRS SRBEAM

ERRIRER

S RMEAE B E O FRE A - R AL BNEL
T, BEFD 52 AEEE LSRR EIE 4 B (T ==
I RNARIE, A= Va7 IRIE, IREVATF VPR
fiE, 777 M—AMAE) DRRAZ AL, RO LY
SERMERIEIEIZAE, Rk 4 4B 120 26 KM R IR
BRI TIED 2 BAZBINL, BIFE 6 JREBD~ A A7)
— =7 R R ST RV CERML TS,

AL, FHrAN 10055 ATt U2 3200, 54
B ISAT) — = T G (BRE R AY) L7p o7, T DR
BRINGRIE, A= NVay T IRAE 2 44, HT7h—A
MAE 84, Se RVERIBRAIE 6 4, Jo RMEH IR
REMK TE 38 4 ThH-7=(F 1).

FTo, WERAORER, FeRMEF IR TE 9
£ 0 B HERES I, TR K OB B3 T T
W5 (3 2).

72k, BATIC BT D RIEREH R FIESE ORI,
BT I ARAIEE AN DT80 RE 25 451 H 24 HER
5y KN Z L2 oTe.

®1 ARMERHBEEFRERRARR

47 | 5H | 6A | 7TH | 8H | 9A | 108 |11H | 12A | 183 | 28 | 34 §
] [H] R % 910| 1081| 933| 1117| 1099| 948| 1135| 1028| 983} 821 0 0| 10055
i T 7= 77 63 62 47 68 66 72 71 83 71 10 0 690
I T i Eg 987| 1144| 995| 1164| 1167| 1014| 1207| 1099| 1066| 892 10 0| 10745
% iE w 941| 1084| 955| 1120| 1113| 966| 1148| 1026/ 987| 839 10 0| 10189
| Bt % e 34 47 32 34 45 37 46 56 61 43 0 0 435
g H & 2D fie 5 8 5 7 5 6 10 10 8 3 0 0 67
K5 s 7 5 3 3 4 5 3 7 10 7 0 0 54
7z =V kv RE 0 0 0 0 0 0 0 0 0 0 0 0 0
{féx—j’/%‘/nyi‘ﬁéﬁ 0 0 0 0 0 0 0 1 0 1 0 0 2
mp s ® > 2 F > R E ol o o o o o o o o o o o 0
Fi H 5y b — 2 0 1 0 0 3 1 0 1 2 0 0 0 8
H|Pe R VE BB @B K OE 1 1 0 1 0 0 0 1 2 0 0 0 6
5 R BRI BB 1K T E 6 3 3 2 1 4 3 4 6 6 0 0 38
=2 BERBEZZROGHE—E
Wlal kA PR AT e .
J | ez g i
i R T T T Bl AR RERERR
FERMEH R IR BE IR T E
M 24.3.21 24.3.26 TSH 18.88 n U/ml| 24.4.5 TSH 46.02 ¢ U/ml fEMEEL 3938 HVERE 2740g
SERMEHCR IR BE IR T E
M | 24.3.22 | 24.3.27 | TSH 14.89 p U/ml| 24.4.5 | TSH 24.75 1 U/ml CRE SO I 3210g
SERMEFCR I BE IR T E
M | 24.4.4 | 24.4.8 | TSH 13.37 uU/ml| 24.4.16 | TSH 14.37 w U/ml CRE SO VLT 3316g
Se KM FLIR RS RE R T E
F | 24.4.27 | 24.5.2 | TSH 53.48 1 U/ml S ST VEGSE 2521g
SERMEHCR I BE IR T E
F | 24.5.21 | 24.5.26 | TSH 12.00 U/ml| 24.6.5 | TSH 32.70 x U/ml CRE S8 T 2211
Se KM FLIR RS RE R T E
M | 24.7.10 | 24.7.17 | TSH 37.98 1 U/ml SRR 38 HVEEE 1841
Se KM FUIR AR RE AR T E
F 24.8.14 | 24.8.19 TSH 14.69 1 U/ml| 24.8.28 TSH 76.84 1 U/ml (ERGEE 385 HVEKE 2875¢
Se R IR RS RE IR T E
F 24.9.12 | 24.10.16 TSH 15.84 1 U/ml| 24.10.30 TSH 20.76 1 U/ml (ERGEE 3038 HVERTE 1260g
SFERMEH R IR BE IR T E
F 24.12.4 | 24.12.9 TSH 20.09 p U/ml| 12.12.19 TSH 17.76 1 U/ml fEMEEL 3938 HAEKTE 2460g
. . . FERMEH R IR BE IR T E
F | 25.1.17 | 25.1.21 | TSH 13.25 4 U/ml| 13.1.28 | TSH 22.61 ¢ U/ml GRS VRN 33564
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&K1 WADAZDOIEITHHNUFIDHERKER

(HAf7 @ g/kg)

AP ) FTRUE) =) FANTz= ATz )—) ey
FlLoy 0.0009 0.0007 Rt Rt
A 0.0021 0.0011 BT BT
F—T VALY 0.0013 0.0007 Ry BT
AR R R R R
F—T VALY 0.0015 0.0004 Ry BT
JL—FT = 0.0006 R R i {aARcach
JL—FTN— Ry [ {aRRcach Ry iaaeach
Ty 0.0011 frE R e
Ty 0.0009 0.0006 Ry R
Ty 0.0007 0.0002 BT R
E R 0.0003 0.0001 0.0001 0.0003
A 0.0050 0.010 0.010 0.070
R2 EEDICBIARHEE Y
EPEMA JEHEA f H & (ppm) FEEEFEME (ppm)
WA IR 272 E D Y e QO VEVES ) 0.01 0.2
PN S S U AL =)L 0.03 2
TavyaAf Y A=V Sy 0.05 0.01
KR () AN 0.02 10
WE A AFHF A 0.12 5
|7 7S AT 0.01 10
ANV AFHFH 0.02 5
7RI (FE) AT AT A 0.11 5
=3 ANETOERAI LEVRUBIYAEERARBRER
TBT{L& 4 (ppm) TPT{t &4 (ppm) 72V % (ppm)
»A 0.003 0.004 R
FHH a4 0.003 0.003 B
A A 0.004 0.002 i
ARt 0.004 0.012 —
aF 0.004 0.019 —
S xx‘:ﬁe 0.016 0.003 —
ARF 0.006 0.002 —
INTE 0.004 0.016 —
A7 0.002 0.008 —
&R A 0.001 0.001 0.01

XA RE TBTLE%:1.617ppm, TPTILE4:0.174ppm  ((KES0ke D& HALEL T)
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BREE S —FrisAmo I ELISAR L2 DES —preasomn ELISAS |2
1 R g fR g 11 R R g
2 R i danncac 12 g R
3 120 89 13 R R H
4 R [T danucac 14 g i fanncac
5 0.31 R 15 R R H
6 R Iy danncac 16 g R
7 i R 17 (i diincncn R H
8 R Iy danncac 18 g R
9 e R 19 R g
10 R FRr 4 20 FR 7 e
B PR A: 0.31pg/g (23 k)
=5 WAL YLOBREHEH(ITHREE)
X453 FRA 2L
G2V 50
43 65
FLIE & 51
— B 6
At 172
Z DAt (£ 5 LIS 2
=6 BROREEEFORBREOZ LM MO INR (FR4FEEET)
£ O FEAE AR L 72 £ R E H it A IE H 3K
Rz vy K 168
ENWLEET LT DS B EnLx freH 154
B LK 3 162
Tk ZHED -2 158
i=4%) JK By i 1 3R 2
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hEEFR KR/ (ATE D First Author)

BRBIZETATILERSBREEDREHES LV
PNEERERD D FEFHIEENT EEFIMEIC DT

TR ST AR BRI U (L - E bR R 2 —,
2 PGSR, 3 K IW IR E )
EE B, B ik, B Rl
s, R flire, RS B e A
PR TBEIL, b NOMENE FHIEDFEE e
FINETH D, VTR T BYYEE, BYYEssER)
MFAA IR DIEE R IBRICE $h, FER
YuiE & U CIENRRERE N S OB SHE DD, YT
X T EYYED BEFH L L OIEF STy
Fx X, 2008 4F 4 Ao 2009 45 6 HIZ, EgRFO
3 EFHEBI L O 2 e v 2 — L U E T
FEDBRE AL L=, BEHK 51 ¥k, £HH
K 9BE, KHIK 48 BROGEF 108 kD L EXR TR
HRAIEE L, Migml, SRS MR KOV
VAT 4 —)v NESVKE) (PFGE) fi#t 2 ki L 7-.
TG H IR AN R DI D BB D DR S 7z T
JFHERE D S B, PAERTREDN 10%% HD7-.
STBEERR D IMIERBIDORER, & b b EEEIC
LSEEES A MERNT S. Infantis (831.4%) THY, &
12D S. Enteritidis (23.5%) Tdh-o7-. BRH
FKTRHEZVDIT S, Infantis TH Y, KAEKTIES.
Typhimurium & S. Infantis T o 7. R7HEHED
44. 4% DM S OFFNZEE R L, D9 HEE
HRTIE 51 #kH 14 £k (27.5%), BRHBRTIL 9
FRETH, IKHSETIT 48 BE 25 8% (52.1%) 230>
T DA Z R L2, S Infantis 32 £RIZD
T PFGE fi##r %47\, UPGMA T2 7 AKX —
fEMT AT o T, 79 2% —A (KB X OHEH
tk) &7 T AL —B (AR I OEEBERE) O 2
ODRIND T T AZ—ITRB ST, BEHEEKE
A SRR D THLIZIB W C PFGE /82 — v —E L,
S. Infantis (FFHEAZM L TE F OV LT R T RYE
DIFK E725 Z MRS
DU E AR A 2P MRS 58 No.1 94-102 (2011)

IO—"94)LR 9 B KBRBIE

SR AT A BRI TERT
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JIa FRE, FA B, ® EH, IF BF
RS BiS, KXE #e, UE A

2012 F 6 HIZE R IR T HIX D[] — 8 sl = i B
MO A SN ARARIBIE BB RIAND, =a—7 A /LA
9 B (Echo9) 23 i H S 7= D THE S Z DU TS 975,

20124E6 A 18 H)> 5 29 H ORI ARAFIBIE A D
MHEEAS K 20 KM A SV, IS RERE 2D 5
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AN A5 EECIE FL, RD18s, Vero #lifuz T 2
PRI E 21T o7, MR 0 R (CPE) 2O f i
[ZOWTIE, VP4-VP2 fElZ 8R4 57T ~—Z
C RT-PCR {EZATVGIEFEY) O S FERL S A R E L,
BLAST B3z L0IREL-.

A [A] 20 AR 18 #fAH 5 Echo9 2L, TDHH
17 B, BEEARMAL THO1D 3-4 HT RD1SsHIEIZD
Z CPE 23R LNT-DC, fuinifz v iz hFnakikic
JYREIEL. 1 X RT-PCRIEICIVRIE L. =, 7
T IIA VA 1 IO EREGEN 2 Bl o7z,

AR THRHZBIHEN TS Echo9iE, 6 H A0
7 AICE THIX CARBRBIERE SRS Q0
—F, FP#XTIE, CA4 PWRBABGG IO EXUER R
FHRRIEIOBHEN TR, 7 HICASTHHIE, A
FIBIE, T NHBLIOARHEETKRIA S Echod 73
BHENTWS. AT Echo9 B RO MED & 57
D A5 HOBAICER LI THD.

JRIES AR T 33, No.10 10 (2012)

BRBICBITAHMAERTR - RYY—=
~35 4ERf], 552, 223 ADHAIE~

SR ST EBR BT TR
ArS TET, A T, A RS
TE AT, ORA B, WEOEA

SRV RSO ER~ R - 27 ) —=>
7%, XGPREORMIER, BHNARIC X FRkE
EEOLEEEOREZ VT 52 L 2B, 1
52410 A D RAB R FAREEFED—ERE LT
EETEHEA SN

FIRECIX, [ 11 AND TERRIR IR
PR IR (CHo X, RNTHAELETR
TOFAERZRIGIT, YWFFET s FEh L T
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First Author
Identification and characterization of
D-hydroxyproline dehydrogenase And

Deltal-pyrroline—4—hydroxy—2—carboxylate deaminase

involved in novel L-hydroxyproline metabolism of

bacteria: metabolic convergent evolution

Watanabe S, Morimoto D, Fukumori F,
Shinomiya H, Nishiwaki H, Kawano-Kawada
M, Sasa1 Y, Tozawa Y, Watanabe Y.

mainly

L-hydroxyproline  (4-hydroxyproline)

exists In collagen, and most bacteria cannot
metabolize this hydroxyamino acid. Pseudomonas
convert

putida and Pseudomonas aeruginosa
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L-hydroxyproline to a-ketoglutarate via four
hypothetical enzymatic steps different from known
mammalian pathways, but the molecular

background is rather unclear. Here, we identified
and characterized for the first time two novel
enzymes, D-hydroxyproline dehydrogenase and
A(1)-pyrroline-4-hydroxy-2-carboxylate (Pyr4H2C)
deaminase, involved in this hypothetical pathway.
These genes were clustered together with genes
encoding other catalytic enzymes on the bacterial
genomes. D-hydroxyproline dehydrogenases from P.
putida and P. aeruginosa were completely different
from known bacterial proline dehydrogenases and
showed similar high specificity for substrate
(D-hydroxyproline) and some artificial electron
acceptor(s). On the other hand, the former is a
homomeric enzyme only containing FAD as a
prosthetic group, whereas the latter is a novel
heterododecameric structure consisting of three
different subunits (a(4)8(4)y(4)), and two FADs,
FMN, [2Fe-28]
contained in aBy of the heterotrimeric unit. These
the

pathway clearly evolved convergently in P. putida

and iron-sulfur cluster were

results suggested that L-hydroxyproline

and P. aeruginosa. Pyr4H2C deaminase is a unique
of the

synthase/N-acetylneuraminate

member dihydrodipicolinate

lyase protein
family, and its activity was competitively inhibited
by pyruvate, a common substrate for other
dihydrodipicolinate synthase/N-acetylneuraminate
of

Pyr4H2C deaminase genes led to loss of growth on

lyase proteins. Furthermore, disruption
L-hydroxyproline (as well as D-hydroxyproline) but
not L- and D-proline, indicating that this pathway
1s related only to L-hydroxyproline degradation,
which is not linked to proline metabolism.

J Biol Chem. 287(39):32674-88, 2012

Different Ca?" sensitivities between the EF—hands of

T- and L—plastins.

Miyakawa T, Shinomiya H, Yumoto F,
Miyauchi Y, Tanaka H, Ojima T, Kato YS,
Tanokura M.



Plastins are Ca2+regulated actin-bundling
proteins, and essential for developing and
stabilizing actin cytoskeletons. T-plastin is

expressed in epithelial and mesenchymal cells of
solid tissues, whereas L-plastin is expressed in
mobile cells such as hemopoietic cell lineages and
cancer cells.

various methods,

Using spectroscopic

gel-filtration chromatography, and isothermal
titration calorimetry, we here demonstrate that the
EF-hand motifs of both T- and L-plastin change
their structures in response to Ca2*, but the
sensitivity to Ca2* is lower in T-plastin than in
L-plastin. These results suggest that T-plastin is
suitable for static

maintaining cytoskeletons,

whereas L-plastin is suitable for dynamic
rearrangement of cytoskeletons.
Biochem Biophys Res Commun. 429(3-4)137-41

(2012)

Evaluation of Influenza Virus A/H3N2 and B vaccines
on the Basis of Cross—Reactivity of Postvaccination
Hhuman Serum Antibodies against Influenza Viruses
A/H3N2 and B MDCK Cells
Embryonated

isolated in and

Kishida N, Fujisaki S, Yokoyama M, Sato H,
Saito R, Ikematsu H, Xu H, Takashita E,
Tashiro M, Takao S, Yano T, Suga T,
Kawakami C, Yamamoto M, Kajiyama K, Saito
H, Shimada S, Watanabe S, Aoki S, Taira K,
Kon M, Lin JH, Odagiri T. Hen Eggs.

The vaccine strains against influenza virus
A/H3N2 for the 2010-2011 season and influenza
virus B for the 2009-2010 and 2010-2011 seasons

in Japan are a high-growth reassortant
A/Victoria/210/2009 (X-187) strain and an
egg-adapted B/Brisbane/60/2008 (Victoria

lineage) strain, respectively. Hemagglutination
inhibition (HI) tests with postinfection ferret
indicated that the antisera raised
the X-187

B/Brisbane/60/2008 vaccine production strains

antisera

against and egg-adapted

71

poorly inhibited recent epidemic isolates of
MDCK-grown A/H3N2 and B/Victoria lineage
viruses, respectively. The low reactivity of the
ferret antisera may be attributable to changes in
the hemagglutinin (HA) protein of production
strains during egg adaptation. To evaluate the
efficacy of A/H3N2 and B vaccines, the
cross-reactivities of postvaccination human
serum antibodies against A/H3N2 and B/Victoria
lineage epidemic isolates were assessed by a
comparison of the geometric mean titers (GMTs)
of HI and neutralization (NT) tests. Serum
antibodies elicited by the X-187 vaccine had low
cross-reactivity to both MDCK- and egg-grown
A/H3N2 by
cross-reactivity by NT test in all age groups. On
the other hand, the GMTs to B viruses detected

by HI test were below the marginal level, so the

1solates HI test and narrow

cross-reactivity was assessed by NT test. The
serum neutralizing antibodies elicited by the
B/Brisbane/60/2008 vaccine reacted well with
egg-grown B viruses but exhibited remarkably
low reactivity to MDCK-grown B viruses. The
results of these human serological studies
suggest that the influenza A/H3N2 vaccine for
the 2010-2011 season and B vaccine for the
2009-2010 and 2010-2011 seasons may possess
insufficient efficacy and low efficacy, respectively.

Clin Vaccine Immunol. Jun;19(6):897-908( 2012)



AREER FVEADKRREN D BESN-RIREE
DFEREFRE EEFIMEI DT

SRR E BRI TERT Ol A
R RFELTERRAR A O

BRI FERERFIEE2— K TR
[ B VERIE R (Pseudomonas aeruginosa) 137K BB
HERL, B IEYuE EITITE BT, &b HEE R BN R
Ye NGO IRIKE D 1 D ThD. KRERENED
YR THDITEN DO T, ZOERBITITARAREN %
V. Frex bk, B ERE DSBS AV ER IR R 3 L OVE
DKREREED Do ST BRI A O TR RGBT
TRARDLA TR, SOICA TG I3 DR A
AT

[ FE)ZRIEN O, I, IR RGBS
7o, BEIRFE 80 KK, TAT)11EK 88 HE, IRk 35 BRODEF 153
BRI, BERERRE LT PAOL KRE W=, SRR
f % % % 7 . DNA @ Pulse-Field Gel
Electrophoresis (PFGE)ZL-> THRELT-. FHIERE DR
FER B L RS# 9% Quorum Sensing (QS)iEfx 1
(lasI, lasR, rhll, rhIR)& X " Type III Secretion
System (TTSS) i = 1 (popB, popD, perV, exoS,
exoT, exoU, exoY)DIRAIRILAE, K EHKDS /2 DNA
LT PCR IETHlIAT-. Eo, MIRE ISR DS
% 12 O HHA] (PIPC, CPZ, CAZ, CPFX, PUFX,
BIPM, IPM, MEPM, PAPM, AMK, GM, ABK)? /%
A% VN T, BRI & B BEAR D HRAN T MR Dl 2§~
7z.

[t L5 42 ]PFGE IC k> CIRIES & BEE O S 1
RNIZART, RS, BRIRER, IR - Tk Cli ek
Ttz —J7, WL EGER, 7 AR, 1n R TIL, FrE
DBARFRDFNEEDEZ Th o7, ZNHER D
FHERIPEMARAT A4 FEhE L R O Urix BR A B BN LTz,
EEA T (QS s 1, TTSS s I, BERED A
RO P ETORFMRICOIFIELTZN, BEGETITIRTFL
TIFEENBE IR DL OG- T2, KA EREC
1%, BRIRERIZ B BEMERR S 270 o7y, Bk HZ 11T,
IR E BRER TR I E E S580 biLTe. A Elf
ARG RIS, — BRI 1T ARkREER OMERZ-S
NI D ETHEETHY, KREFEDOEIEI A7 24z
YR DR N DR T D.
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571 [H A ARNRG LA RS
(2012.10 [1111)

RIS GRS Bk SIR R 7 B R DB R B R — Rk
ERRAEBRICRITT

SR BT OmE A
SRRSO L

EIERFIRFRER A e 2 — dak T

Pseudomonas aeruginosa can thrive in various aquatic
environments such as rivers and coastal marine habitats. In
addition to the environmental adaptability, P. aeruginosa
can cause severe infections in hospitalized patients.
Although water is a natural reservoir of P. aeruginosa, it is
not clear how the organisms are transmitted from the
environment to humans. Since P. aeruginosa has known to
be have a non-clonal population structure, phylogenetic
analyses of clinical and environmental isolates may offer a
clue to this point. In the present study, we employed
multilocus sequencing typing (MLST) methods that
amplify and sequence defined regions of seven conserved
housekeeping genes (acsA, aroE, guaA, mutL, nuoD, ppsA
and trpE). A total of 58 P. aeruginosa isolates obtained in
Ehime prefecture, 16 clinical isolates, 32 river isolates and
10 coastal isolates, were typed, and 39 STs were identified
among 58 isolates. The number of alleles at each locus is
acsA (18), aroE (12), guaA (13), mutL (12), nuoD (9), ppsA
(16), and #rpE (17). These results confirmed that P.
aeruginosa has a non-clonal population structure even in a
certain small area, and suggest that genetic recombination
contributes to diversity of P. aeruginosa clones. The MLST
analysis revealed interesting clonal relationship among
isolates. Most of the river and coastal isolates form distinct
clusters in a dendrogram. Moreover, clinical isolates form
two major clusters; each of them clustered together with
coastal isolates or with river middele- and downstream
isolates, suggesting that patients were infected with P.
aeruginosa strains derived from these regions.
%5 86 [a] H Al At
(2013.3 TH#if)

BIEFEAICKYSESRERT stx, MRFEESH
e XGRS A REEEF S RERDOTEIRIZD
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A wEEk, WP e OME A

A total of 12 enterohemorrhagic Escherichia coli strains
were isolated during a recent outbreak in a nursery school in
Matsuyama city, Ehime prefecture, Japan. All of the
isolates were confirmed as E. coli O157:H7 and were
supposed to be derived from a common strain when
analyzed using an IS-printing method and pulse-field gel
electrophoresis. Multiplex polymerase chain reaction (PCR)
tests revealed that all the isolates harbor eaed, hlyA, stxl
and szx2. However, when we assessed the production of Stx
toxins using a reverse passive latex agglutination kit, it was
observed that these isolates produced Stx1 but not Stx2. We
examined their stx2 gene variants by PCR and found that 11
strains exhibited positive bands only when stx2c¢-specific
primer sets were used while one strain was untypable.
Although the PCR product showed a single band, its size
(~1.7 kbp) was much larger than the expected size.
Sequencing of the DNA fragment covering the whole stx2
gene revealed that a 1310 bp fragment was inserted into the
coding region of the A subunit of Stx2, and that the
sequences of the insert were identical to those of IS7203v.
According to the DNA sequences around the insertion site,
additional amino acid residues are supposed to be attached
at the carboxyl end of the A subunit, which may hamper the
Stx2 complex formation. Finally, this study also suggests
that such an insertion may lead to the misinterpretation of
results when screening outbreak isolates for virulence genes
by PCR. (Non-member participants: Yukiko Asano)
%5 86 [1] H A P fb
(2013.3 THiH)

IS—printing ;ZZAWVBEHMMEXBRE 0157 O5
FREFRIFEMTIZONT

IR RN A AR BRI SR T

OmAR fiv, sk B, B mk, Ny HA

BRI QR 24— HE ikt
JG T HH L A B PR SR E D 5 “A R AT L Z B T,
HUEZR KRB N EETHY, BIEHIRERICLD
DNA YW & — DI LD VAT 4— VRV
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KUKENE (PFGE 1£) BSASHWSLILTNDAS, #EAMA
HECHVINTIZITR R AZ T 5. 22°C, BER S
THEKRMICHERZHEONS, 18629 (IS : insertion
sequence) DA FI|HLIz~/VTFT 7L v/ A PCR £
(IS-printing 1£) NBIFEII, F7-IEA LTI 7
%\ C IS-printing O#E FAfRT L=
2009 £E35 2011 ARICERER CRESIUZBE i
PERIGH O157 44 BRZFAWAE R, Fhi-owfiha /el
DI I—THHi| (6 Fh 23 £K) TIXETIS ~"FZ—2 73—
L, IS-printing system & PFGE OfEHTIXIEIE L
TNz, 2011 4 7~8 AIZ IS N —UWFA—ThDd 3
HHIDEESIL, PFGE Ot —EL7223, Y9I
R T Tz, EOHRDFIAT, 19 FFRO KA 555 B
SNTERTHHZENHBAL, YR MHOIEIZLD
diffuse outbreak T -7=L#E x HiL7z. IS-printing
system |% PFGE (FT2RF[# 2~3 H) T, FHRFH
(FTEERFREIR 3 BEH) CHAE L 7 HATHOZENATHET, il
B IR A TO LI LY, B A D ATREME AR
AN EFREZ T2 BT, IEFITHEHTHS.
iz, NUROAEZFRTINZ LRSS PFGE &5720,
M7 BB C LB CEDZED D, HTHEEE S 72 DA
I CORGYER AERF DO FRAEIZ BV TH AL TH L.
%5650 AAME Y HE- UESCE R
(2012. 10. /5 )

BHREHX A FAMEL Y BRE OHMEFHIREC
201\ T

SR ST EBR BT TR
OfA v, A EF, IkE BE&
KA #e, W A

A BER ML VBRI (LR A BRAL CH) 1L, EXGE
RRACNRNE B JERRGE/2 E DIFIKI BT, Ak % 2R RAER
ZRIERIT. I, ADDASORBYET T, &
s ST U CONHIER OERRE A D M S T0a a3, A
FOBITHIZEDD Th7.

Rk 24 - 8 HIZ N HCHRAELE A BRAL VHEICED
EMHAEPEFEFICRBOT, BECHTHEEFE OIHEHERS
VN, B RR OB R 72 DD, BRO B, [FE
ZEMETHEEBIZ, BEEEOME R EIT T

OyBfE FTEREORE R, MEMNSR 13 h0oh, BHEOD
MHERMS VR 8 1, FHERAESEH ORI WK - FHEOD
PRI 10F, JHERhERR - SREREs RO BRI 1 1



D, A FHRV VD BESIVZ. BT A BRAL
6 BRI, ARt T iERY, MiEshy- spe i
TR R THY, Smal BX N SHAT @ PFGE /<%
—URNENEN—HLUIZZEnD, BYRITE—#ERTH
HZENBZZLNT. RS- BT OV T2
TP T, A TSR CTE7eh 7203, (EFE ONHIAN
UV, FHROBBWRIED S A FEAL » EH N BESiLT
WAZEND, B EREE ICIDERENT-RE N ERE LT
ZENRIR EHEER ST
WHEH 7¢ DEERIFE AERFITI T & B O FTREME A R EFIZ A
U, BATHA ORI EE OIHIAREDL BB T DL EN
bHEEZOND. T2, ZOIHEHEE L, HEMESE
FIIFNIT AT EN T LI 8T 52N EE
ThHD.
55 10 [ 3R RAEAIBN = R
(2013. 2. f&1Lif)

ZIRFRTRESIN G4 LSO/O9/ILADSF
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SR SR L BREEAIT ZE AT
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OWT &% A& BE, HK k11
SAE R, e RIHE, e
RS B, KA R, UE A
SAVAESE S T R B B fi

[H
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VAT 5ol GILA VAN O BIE TR O 7 A VA H 8% <
RSN TWAHZ Lnh, i ® NoV OiifTiEiEE
HOMNCT 5728,GIL4 LA NoV & HZ o145
FHIRENT 21T o 72

BB H SR &7 NoVGIT Ois1-741% 7 fis
T, GIL4 2 87 #:(39%), % DOBER TN 134 1%
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GIL.3 D#kIZ+~T Pol 28 GIL.12 T, GIL.13 & GIL7
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OERIEE &b Pol 289 ~T GIL6 DF AT U A /LA
TohoTz. Cap 2 GIL6 DFRIIF AT VA VATl
<, & 58 FOARFETHE LR EHR TH-T-.
%72, Pol/Cap 7% GII.12/GII.3 % (X GIL.6/GIL.13 D3
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vix2 IBIZFAD 1S1203v DIEAIZELY VT2 DHEIFH
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BERR D ARAT
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DSR2 1S1203v &L 7=, 128k PFGE /3% —>
1% 5 FEUZ )20, Wb 2 N RELNODEN T
HY, IS-printing ZT—RIZE TR —ThH-o7=2ZEN0, 5
610D S5 1 X [ — FR SRR Z LD SR HR G F 5 T D St
7=, mFEEAMEE PCR RN EVEISAITIL,
VT @ A, B 7 2=y {f%Ea— R T 56 7l
WIR T 57 74~ —% W, R A X a BT 520
WELEZ BT,
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F72, AKEKRDJFAKZFE L THE T K K O] 1K THR
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$0.8~3.8% &R RAFIRfE R Th o7

55 49 IR Ef A LR R s e
(2012. 11. @Efam)
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SR ST EBR BTN T AT
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FI &+, EH ALk, KA B
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~ =2y FRICED GCMS/MS O
LC/MS/MS ZHW-BdH O 23K (202 HE),
HPLC KOVt Est2 AWl (9 THE) &
O~ =0 MBI R E WG E S T A0
— A ERERAE T 7.
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THERZ T2, 1 ~X IO MEES L) —IZR
BT H D K& UV T O 7K 8 7K 2 f0BF A & LT
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