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Bull, Natl. Inst. Health Sci., 129, 1-26 (2011) Special Report

RBUBGRIVERIRE B, 7 — & N — A DFFHTIC B9 2 W%
AN B

Analysis of Drug Safety Information Using Large-scale
Adverse Drug Reactions Database

Kaoru Morikawa

The worldwide situations of drug safety have changed dramatically. Drugs are used based on the
evaluation of safety data collected in clinical practice worldwide. US Food Drug Administration collects
spontaneous reports and requires manufacturers to report adverse drug reactions (ADRs) of US market-
ed drugs occurring worldwide. These worldwide data are available through the Adverse Event Reporting
System (AERS) (about 4.1 million reports on about 3,073,340 patients, for 13 years; 1997.4th qr.~2010.4th
qr.). The current issues are how to analyze and utilize such large-scale safety data. Potential biases should
always be kept in mind, because AERS is based on spontaneous reports. However, its huge volumes and
exhaustiveness allow for sufficient scientific evaluation with the aid of current IT technology. Therefore,
analysis of large-scale ADR database becomes a new research area not only from the medical science but
also from the statistical viewpoint. In this report, I introduce some case studies in which we analyzed the
AERS data on psychotropics including antipsychotics, antiepileptics, and antidepressants. Antipsychotics
caused ADRs specific to each drug, and, in combination therapy, increased the incidences of diabetes
mellitus, pancreatitis, and neuroleptic malignant syndrome ; antiepileptics caused AEs (adverse events)
including serious skin reactions such as Stevens-Johnson syndrome (SJS), congenital anomaly, and closed-
angle glaucoma; and antidepressants caused AEs including serotonin syndrome, suicidal events, and
congenital anomaly, and AEs occurring at a higher incidence for other indications, drugs often used in the
elderly and AEs in combination therapy.

We have analyzed ADRs associated with concomitant drug therapies using Bayesian approach. In the
analysis we faced difficulties of overdispersion and we have to estimate a number of parameters, given a
large number of target drugs as well as ADRs. In addition, ADR reports are not collected from uniform
populations, we also have to consider the variations in the target populations. So, we use Bayesian
statistics. Bayesian analysis has become feasible with advances in computer technologies and the Markov
chain Monte Carlo (MCMC) methods. It allows us to analyze ADRs associated with concomitant drug
therapies and estimate the ADR signals for each drug.

Therefore, the analysis and evaluation of large-scale ADR database can provide important safety
information in clinical practice and the studies on ADR database are the most important issues in ensuring

the postmark safety of pharmaceutical products.

Keywords : drug safety information, large-scale adverse drug reactions database, Adverse Event Report

ing System, antipsychotics, diabetes mellitus, Bayesian statistics
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[ 7 6 38 T B S AR AR ZE T (I T) CRESE N, AU,
LB 2 LA TEROAFICI0E B ) HLA T E
A%, AR TIREFICESRNOREN, AT sH
AE DR & E T - T & 72 KBUEEIE R30S 7
— F R— ZDFNTIZBT TR DO W THIA L 72\,

20024F, EAEGEE (B54E) OW B IS,
] N7 23 el A Bt (B PR A BE R RL 27 Bt ) oD iy 2R 38 27 5
5 E AT - LS S AR ISR L Ok 7., E# T
&, [ A2 R AR BE T 4% A 72 EBM (evidence based
medicine) DMfFe % LI L2 & 2 BAE L 2. B4
20034E, MEEH, ra4 v 7 b - YITHEIELD
TEREREE, ZHERIRINE 72 SR R AR o Ic M
DLREDPHRNIZZ LA S, BN ZEHE R
EEN, EES, £, LEWEORISEN DR EEHR
BT 2B EMRICHETT 5 Lilh o7,

MR, FEHES, &, tPWEoReMmIcH
b LIS E, WFREOYh SRR S o
WU - B L, oY) e B A A O
MRS 2 2 L & HWICRkE S 7z, vk o
DEEREZEFRET TET VAL LDV TwHE Y
G5 2 EBMEHETH Y, FHEFICH Eowsiha
WAV ENTEDL LB L TE Belliix
RS 9IS BH, THFE T [EIEN 2V
(FRZEAT, fEM26%, H700—7), [E%4Ae N
(R 54T, 4267, #1300 — ) ZF 47 L, JE5
A, BREMERRIROERE, ERnRERTERFITHHR
IR 23T Web ETIES —RICAB L CT& /2.
£, IhooREERIIEFHEE, Kiig, $/240%
—% v PETHIELFHENRTV S, EOWEREE DS
BYaEHTHLIEND, TEFVRAIZH EDOVF
FHNETHL I LEROEELEZ, B ORITICY
720, F—F OFLH, HETEHLSE % N TR
AL, BEEOEVIEROBEICEDTE .

1. BEEROZLM, FHMCHTIRE-—EXRDE
EFEAERBIY NRAS D IS EDREART—

BN, BAEMRTHEE STV EEHD 220
FELHEE DT TBEV. 1 DEREER O O
HTHY, )23 B Y FRA VM EDOH
HAROMETH 5. ROOEEMBHIZE S 2 HEE
LT, SCTRVBMREOBAIZOVTRRS., Jifh
AR, FEE T ORTHE A CEERO M D
LEEAKE CHY FIFSRTEZIC b OT, K
BT ORI DT Y EF (20084) 12 38 W THURS i 3
3, IR, Ta b R THEERRE 1AL

S TWa"., PUFMREOMHIZE L Tk, #F+FTo
KHBE TR — ML D, SEE COPUBMRED
FRICE OB I OEELEERRDY A7 H
SN, FDA 23 LHEKEOHHEE,»HINFET
REEHRMAHENTE 2, JUBMHEEOMIPFICO VT
X, FEE CTOBSIMER AL W2 L, FoE, ke
BABDTHRMHEICLZECOY X7 HENT LS
RENTWE. F72, MOFMEHROERERTH 5L
TADPAREIZBWTHINT THR, LRERE, A7
4 =T YR T ary MR (S]S) 5 o 72 5 B
EIZOWTLREHRS M ENTVEY. 29 LEER
ODFEHOH Y Hix, HHRMICIRELRME L > T
b. B, TNHIRMRE, PLTA»AEEL ETakHh
KOHFEHRZGIIOWTIE, Ko [REERIVEHEFI#HR
BT = R=ZADFNT | DL ZHTHLLLAERS.

D) —DODOHEEREERMICHE D BB, BN
KAV MCH EDCRHAKBOMBETH 5. HH KT
BEHZEERZWHREZSACRITSZZLZHW
WA ThbNb X )2 o 7278, BEARE O KRR T4
A OERE R EEOL Y FREA ¥ F THIMEAVR S
Nani EORFAPHFE SR TS, MEFERF I
T 5E /70 —F VPR TDH % bevacizumab (%, pacli
taxel & OPFIC & 2 FLIEN DB B\ TAEAEAF I H
THRIBEI L CTHERMED R ST, RE T #Ie 255 B
SNTWS., LALZOEIEOHIEROEFIZIE, beva
cizumab (A T C" R HIR AR ZERREY, £ 72 i, 28
L DL OREREIPRESN TV I ERID 5.
FDOFEF & LT, HIMHHEEA~OBHREZEHE L
THEARE I N/2PLCD33E / 7 a — F IVHi4K gem
tuzumab 233 5. Gemtuzumab &, T P& LR D
IV FRA VP CEAHBOEESZED SN, 2
gemtuzumab B TR TN S o 72720, REIZHE
Wk S N2010%E 6 H IS SMEBE L CTw 3Y.
199245 o 31 3 AR G2 1] BE Bl 463 2> 5 20084F F TZ90FEHH
PEHE S AR KL S T B 2%, WIS IZHE HIV o
HRBICAIHFH SN 7225, 20004E LLREIZ LA A K O 8
HARAN L o T A, KEMIBHESITHE LR
(Government Accountability Office) b 4= » FHR A4
VM2 E D GRHKEOME ALY EF FDA 23 L
BT o T30, T, LEFEFRTRE M
RE & 7% o 72 B IR 96 3 rosiglitazone d AT~ KR A ~
b THREE N TV 5 (rosiglitazone 13 HHE KL TIE %)
ZEVHED, REBLY FRA VB X OHEKEOLE
DHEEOREEPHRAERELMEL > T3, &
B, bevacizumab 123 5 KB RIE F REF i 7 —
7 N— R % O TR A O W T ARG O R 8 12 B
L7.
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2. JO-NIVICEDS W KBRERHERRET -4 0

BirOEEM

AT, MR EPAR TOEERROH % B
F7e8, RESOREWE, At Rey, EEEY
TOREMBEHORKLRZEMNT— 5 235 > THDTH
MM 5. EEBOFERGL, FAM
FEAMEL, FAMHMERBLTELIAFERERLH L
B, REEPORMICNESI N 2T — 7 P UBII% 5.
7z, WIREOEBEOEIRBIY TORELE MO8
THY, PEH, B EOMEL L. 72, B
WO b HRRBRO X ) g0 BEEN TIE R
{, HEhE, mm, T, IR EERoORERY
R TN—TThbEHEFATOREN S NELEID
5. L7=doT, BEOFREY, HHE WHELE
L 72T & 4T 9 72D IS RIAICIUE S 72 KB 22 H
VERF— 2 LB h b, TOE) BRI S, KB
BIVE S 7 — % O EEE 7 5.

SR OEENHOREMEMRIIE, KE#TF—5 & LT
Fa—NVIZED LN T — 5 O REET— 7 & O
VO —=UNLHETHY, HLOWEELNEHETDH
5. —), EBORWERRE T —7121E, Ro 2=
B 2 DN TABNIELTWALZ LI T4k
HEPLETH L. T, 9 LRSS — ¥ 205
T 5121, HEROMEIFE TN TE R VWEL Ol %
RRT BUHEND L. DT, AFETIE, I TRBM
BIVE FAE IS 7 — & X — 2 ORNT T S W72 W 584
J9 L IERL Y HLA TV B NA TREET GRNFE T L /%
TA=F IR EZ D) T PEHIEREN, T —
75 OHEHZOMRHIZONVTHRRS.

3. KBREEHERERIHRE T — 2 N— XD

DT, ARTiE, KHEBEIERER SRS 7 — 7 X— 2
DIFFTEFIE LT, TNETIT-> TELEHO S HEIC
DR E QDY AT o 7

3.1 HA®F&E

AWFZETIE, KE FDA 2328 L CTw 2 KHBEIVEH
57— ¥ X— X Adverse Event Reporting System
(AERS : 134 4 i %5 08041005 14, 19974F 4 thQTR~
20104F 4 thQTR ; 3,073, 340JEH)) 2 H W C, EE K D
HEFRGEMF Lz, BITCH720, RAIC199744 4
PURHA & O P IC AR S N TWE 7= 7 2 A L,
WM % F 7205 7 HAVER & I ER~E &2 5, F
TeRIT =& BFOEB DT — 5 7 ) — = v 7% T
T5. UWFCIR, TOXHCLTCF—%2)—=v T %
ToleTF =72 HOTHNEITo72. T— 7 X—=2ADf#
MTIZ12 FE 12 Oracle 10g % v 7z, 112 AERS &7 — %

4,101,986 ¢
(97Q4~10Q4)

oruG )

14,925,000 ISR
(97Q4~1004) | “ DRUG_SEQ
U C#&QR

reac_

15223932 f¢
(97Q4~1004)
SR ~—

ouTC

3,997,660 #
(97Q4~10Q4)
\_/

RPSR

3,240,275
(97Q4~10Q4)
N~

a

HEEROMBT

5303460 #
(02Q2~10Q4)

ERAIRRE

5,542,097 £
(97Q4~10Q4)

F45HIIR % DEMO
3,073,340 fEH)

o
o
3
FS|

1. AERS D7 7 1 ILig&E

R—=Z2D7 74 ViEZR L. AERS 7 — % X— X
X, 72®» 7 7 £ V(DEMO, DRUG, INDI, THER,
REAC, OUTC, RPSR) »bHish, ZhZFho7 7
AV ISREREFZ)ICLD Y L= arEhTni,
%7 7 ANVONEEBHIIHANT 5L, DEMO 7 7 4
WA, AERE, BIER OB E, #iEH, siha¥
%, BWERZSAEEZ EORARERAEETN TS, T
DRUG 213, E3einsh, 50— b, $eha, itk s L
TOWHEME 2 L OfE#, REAC I21% Medical Dictionary
for Regulatory Activities(MedDRA) 2 & % BIfEH 4,
OUTC \ZIHER izl FE1C, ABiZe &), RPSR IZIZE
VeI, INDI 1213 MedDRA 12 X % 5@t d%E, THER
WIIPEG-BIIAH LT 0B L OHBI 2 & oEHhEe
WEINTwp, 72720, FEHHICEREROBS S
W, F=F RNTT 5B 7o TUE, BTl H I
F=5Dr) ==y 7 IBNEESEEEZEL, ER
WL LD EBHT =5 LT HUERDHL. TNODOMEE
T OHEEFHO L ETEERSTHY, FTH
DD EETLD 5.

AERS F— 7 ICEENLT = BOBMEZRX 1 1R L
7z. DEMO 7 7 4 VO134E5r O #8134, 101, 98614
THY, 7+0—=7 v T LBMNMREFOER L BT
— Z T & #2720 ol RE B 8013, 073, 3401 & 7
5. T ORMEREBIEAI307H I LT S 7z &
L OREUL DRUG 7 7 4 VORI, 4935tk TH Y, F
Tl SN EIEH OB EIE REAC 7 7 4 Vo1, 522
Ttk Th b, 1t-T, VEBOEIERHRE Y4720 PRHISE
A5 HI, T LTV BEIEHZ 5 o ShT
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Wb ENGNL IO HH AERS T — 4 & H
WO IR B PR SR S O BIVE R & AT S 5021, BMLCEHA
LT MIAEFIEHI3005 1, PR EESEH30075 0 5 £,
FIVEHIB00 D 55D K7 7— 5 & xt B & L T
EEIGT HUENDH D EDGN5.

3.2 AERSICHESIh/-EFNOHEHREEERFE
1EREFIE
KEPCHGE SN 5 ESRME, BERBERHIZOWT
VOREIPIC IR & 371 i s & YRR S 5 2 B b 2 IR
% FDA ICHET5 2 & E BT 5N TEB Y, AERS
KEROBIEHRE & 2 S 0 S o2 INE
L2bDTHb. —F, TOF—FX—2ZBWVT, H
RS OWMEBAIKENKRNT2HEHIZWI LIZH T
DHIEN TRV, REEPIAREINE LI ho7
20054F 55 3 U2 & 20104E 55 4 WU 1] F CoRMERE K
2,476,827 ® 95 B, KE S, 613, 7961, H 4150, 045
ff, RWTHEE, 79 VA, FAVEhoTWw5H(FE
1), TOF—FXR=RZHEWETH Y, »OLURERE
EMOWRRTH LA EMS Z LATE R VERAL
DOFGEEFFON, 14267 (20104F) DR 2 S0
BNTKe T — 5 ZEEMOZENEEZ D L TEE
ZEMTH 5.

# 1. AERS EjI#RE%(2005Q3~2010Q4 ; FREH)

il % DEFHE IO WT AERS ICHAEE L S5V o]
R F— ¥ BERBEN TV B2 2RTHE LT, Ak
FIZOWTHRE SNRWEREN M EZ R 2 1R L. 1
A e LT, PUBHRaE s fll, Bi) 0% 8 A, HiFka

hESE 4 M, ADHD (G4 3 fifl &

%y

2 3E @ lithium,

BIXUHITADAI6HIZOWT, 19974E4 4 WY1
520104E 45 4 DU £ TO134EM AERS ICH EFH R &
L CHS SNERI 2R L7z, ksmsEofcid, $i
)O3, PR, HTAPARICHET 2HENS
{, FEEHTEITGOERSZNE TICHRESLTY
LT ENGND. UTTIE, BUE, EBEMICHZH0EH
Ry, FEEBENDY) A7 R EDHEE LTHE
I N TV L PRMIRIE, PO D3, PTALAKEZH
&L CRBBRIER S 7 — 7 O 6l 2 5 %,

3.3

BMERY 7 F LDk

PUE X NZEERES 77— 7 0 b EFHRO Y 7V
PHIETAIEEE LT, TITIERLODD T VEE
# It PRR (Proportional Reporting Ratio) & Fi\v» % J5

ZOWTHYT 5.

7 31% AERS (2 #tih & 7z J 52 B HURS 1% 38 risperi
done MDA EHRHEIL, 23SEH & EH GBI HEH
) DEWIEIZE L D720 DTH B, BRI (2, 240
), RERIN (1, 4871F) 7 & OBERIE M OA4 EHR,
ot CHEVEE R (82014), SEMARALERREE (5981F), %
HEDAF A Y — (682F) % L HEARI R E IS 2 4

s E % % EHREDOWED L RENTWAS, T2, SEHLIRGE,
1|UNITED STATES 1613,796] _65.16 B, BOEPE C OB L E 2 SRR HE
2|JAPAN 150,045 6.06 e - o
3|UNITED KINGDOM 124,233 5.02 FRELTHE SN TR 2 L0005,
4|FRANCE 08,284| 3.97 K, PEESNRERHEE T — 2 5FEHE LT
5|GERMANY 84,605 3.42 S~ e < ~ 4
AECTE 49,688 201 EEMEBN G ERTRO T 7 Vv eikibhd 4. AE
7|CANADA 49,335]  1.99 FROVITFNVEHRET S7:0, PRREUTOXH I
SIBRAZIL 2803 100 AT 2. ETRIDPOHEFRILIWE SNIAE
9|AUSTRALIA 27,337 1.10 N . N o

10[ITALY 23,042]  0.93 FEIEBIHERAD L2 X 2 D5EHERICEHT S,
& &t 2,476,827
R 2. AERS ICHRE S W -FIBHEDRIEA
1997Q4 ~ 2010Q4

nEnrE s Bo5-o% | we% | mRsEE | #6% | AoHDasE | mek [fozeE mas] RcaraE | E=E%
Haloperidol 14,818 (|Clomipramine| 3,526 ||Donepezi| 10,091 ([Methylphenidate| 12,533 (|Lithium |16,610 Valproate 41,863
Chlorpromazine| 4,716 [[Mirtazapine | 16,120 |[Galantamine | 2,948 [[Amphetamine 6,067 Carbamazepine| 23,499
Risperidone | 31,238 |[Fluoxetine | 37,984 |[Rivastigmine| 4,738 [|Atomoxetine | 14,661 Phenytoin 21,603
Olanzapine 33,864 ||Paroxetine 60,606 ||[Memantine 6,632 ||Topiramar1 15,766
Quetiapine 40,929 (|Sertraline 56,903 Lamotrigine 28,958
Clozapine 23,952 |Venlafaxine | 37,956 Gabapentin 46,664

Aripiprazole 17,755 |[Duloxetine 23,773

Ziprasidone 10,999 ||Bupropion 45,121

i
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% 3. Risperidone (¥ 2 BEERMKE EEIE)

SREIE Reac BEERA ni1 niz n21 n22 PRR x?
1|diabetes mellitus FERIR 2,240 | 28,998 | 20,750 | 3,021,352 | 10.51(17,534.32
2|weight increased {AEEm 1,487 | 29,751 | 43,520 | 2,998,582 | 3.33| 2,375.63
3|type 2 diabetes mellitus 2 BIFER IR 1,412 | 29,826 | 4,773 | 3,037,329 | 28.81|29,309.60
4|drug interaction EWMEER 1,201 30,037 | 40,253 | 3,001,849 2.91| 1,477.40
5|somnolence {ERR 977 | 30,261 | 32,752 | 3,009,350 2.91| 1,198.31
6|tremor HRER 936 | 30,302 | 39,360 | 3,002,742 2.32| 692.64
7|confusional state SEELIKARE 929 | 30,309 | 40,530 | 3,001,572 2.23| 626.17
8|agitation i 917 | 30,321 | 23,349 | 3,018,753 3.82| 1,855.32
9|suicide attempt BiEE 861 | 30,377 | 15,808 | 3,026,294 53| 2,867.43

10|neuroleptic malignant syndrome EEAEIREE 820 | 30,418 | 3,453 | 3,038,649 | 23.13|14,047.37
11|aggression WEM 775| 30,463 | 15,372 | 3,026,730 4.91| 2,309.25
12|overdose BERS 747 | 30,491 | 33,176 | 3,008,926 2.19| 479.26
13|psychotic disorder AHREES 727 | 30511 | 8,591 | 3,033,511 8.24| 4,277.53
14|sedation fEES 725 30,513 | 14,967 | 3,027,135 4.72| 2,036.01
15|suicidal ideation BESE 698 | 30,540 | 21,599 | 3,020,503 3.15| 997.71
16|pancreatitis fEE % 668 | 30,570 | 16,018 | 3,026,084 4.06| 1,487.76
17 |extrapyramidal disorder AN BRIES 598 | 30,640 | 4,141 | 3,037,961 | 14.06| 6,350.50
18|tardive dyskinesia BEEORAFRO— 582 30,656 3,398 | 3,038,704 | 16.68| 7,333.57
19|tachycardia SRR 581 30,657 | 27,137 | 3,014,965 2.08| 324.09
20|blood creatine phosphokinase increased |fi#% L7 F R A RFF—E#Em 560 30,678 | 16,599 | 3,025,503 3.29 866.09

R4, DT FTIAEHD 7= D2X 23 EIFK (n REEHIE)

# 5. Risperidone IZ¥ |+ 3 2 BUFERF D H EIFR

FEEEER | TOMEBEEER | &5t

JE B EH Ny N1z Ny
ZDHhEH N Ny Nos
&&t Naq Nip Nis

RIZ, FEROKMEEZH T, LFOXHIZPRR %

PRR — nll/n1+
Mot/ Mo+
COftE, ak— MFETOY A7 ICHYT 5. &
7z, SEIRICBY M EoOMERER S LT M E
Rl 5.

2_n++( | NNz — N12Nay ‘ —n++/2)2

N1+N2+N+1N+2

CCTRAERSKL LTOYZFLoHEICIE, FHE
MHRA o 3 # (DPRR=2, @y’=4, G®n,=3) % H
Wiz,

RIZ, BARBITPRR OFHHE k&R T. Lo
I 3 risperidone (31, 238JEH)) D F EHR Z# SHIENEIC F
7K 35 2 BIBERH & 112, PRR 255 L 7245
REEKSITRL .

_ 1412/31238 0042
4,773/3,042,102 0.00157

S L72PRROMEIZLT O X 9 IR T & 5. Risperi
done 1A EHR I3, 238ER D 5 B 2 BURE R I A3

PERE  [TOMOREER &t

Risperidone 1,412 29,826 31,238

ZDMhDE 4,773 3,037,329 | 3,042,102
&t

1, 4120 (4.52%) {5 &N THB Y, —J, risperidone %
B ZDMIRTCORFEMTORAEFRMESE
3,042, 102FEBI D 9 B, 2 BUBE R I A4, 77314 (0. 157%)
EINTHWEZ D, YVAZID28.85TH 5 LG
HTE 5. FIERHRE CE %~ o RSSO =I5 )
572 W23, risperidone Tl DRI & I_THEH L
TV B A EFG (2 BRI OMEFHEH T &2 b
3% U A EHR D risperidone (I TH 5 W HEH DS
WEEZLZENRTESL, ZOXHITHEEOEK I DF
— 5 %&b LA OHEFERDOPRR 255 L, PRRIE
WO R 72 DEFK 6 TR L7z, K6 TIE, risperidone
BN EZEZ DN AERERTHLH TR T 7 F Ui
it (PRR=124.8), FLIRILHE (30.0), 2 EUHEIRYFE (28.8),
TEVESE B (23.1) 72 A EAZ AL L risperidone (2 £
IHEFROFHL CHIHEINTWE Z LW 5h 5.

CDEINZLTHEAEFERIIOVWTPRR 25T 5
B, EBEOFERROMII T, HFEFRMEH, PRR
fill, BISEBOIEIR, MFELE G OEHAF WS EE
BICANTHE 21729, /2, 22T 7 Ui
DOFIEL LTPRR ZH W25, v XZHWTHE
WOBBRELREIR V. KROBPTIE, MHRILE L
THHFMIZEREINDLF Yy A2 W20 T A7 1 v 7
S W 2 D723 247 5 T B A%, JiE T PF L%
F W PRR (FRE=) & w7z,



6 JE VAN VS ST S I e SO 1 T 451297 (2011)
%< 6. Risperidone ICH |} 2 FEERME (PRR IE (4%=10))
PRRIIB 5 IE Reac HEBRA PRR ni N1z n21 n22 X2
1| 144 |exposure to contaminated device WE 1,029.50 74 31,164 7 (3,042,095 | 6,571.07
2|  33|hyperprolactinaemia & 7039 F UImE 124.76 | 401 (30,837 | 313 (3,041,789 [21,586.99
3| 373|somatoform disorder pregnancy B AR EITIR 61.51 12 (31,226 19 (3,042,083 437.78
4| 416|meige's syndrome A—DREIR B 57.29 10 [31,228 17 3,042,085 | 348.20
5| 123|schizoaffective disorder HEXARBRESE 35.72| 95(31,143| 259 (3,041,843 | 2,345.96
6 49|blood prolactin increased mep 7R3 49 Fo8Em 35.63 | 292 |30,946 798 3,041,304 | 7,198.80
7| 206|insulin-requiring type 2 diabetes mellitus| 4 > R 1) > A E 2 B EFR iR 35.02 41 (31,197 114 (3,041,988 | 996.75
8| 338|alcoholic pancreatitis TILa— LR 34.08 14 131,224 40 |3,042,062 333.04
9| 195|pleurothotonus x5 33.97 45131,193 129 3,041,973 | 1,067.67
10 41|galactorrhoea it iREE 30.04 | 339 (30,899 | 1,099 |3,041,003 | 7,276.58
1 3|type 2 diabetes mellitus 2 BIYEFRIR 28.81 (1,412 129,826 | 4,773 |3,037,329 |29,309.60
12| 416|waxy flexibility A5 BRI 28.64 10 31,228 34 (3,042,068 206.15
13| 185|schizophrenia, paranoid type MAKAE. =B 28.24 49 131,189 169 3,041,933 998.02
14| 302|diabetic eye disease HERIRTERRRE 27.39 18 31,220 64 3,042,038 | 357.21
15| 416|intermittent explosive disorder IR IR EE 24.97 10 (31,228 39 (3,042,063 183.15
16 52|schizophrenia e RRE 23.69 | 288 (30,950 | 1,184 |3,040,918 | 5,036.30
17 46 |diabetic neuropathy WERBEE =1 —0O/NNF— 23.28 | 317 30,921 | 1,326 |3,040,776 | 5,458.46
18 10{neuroleptic malignant syndrome EMEEREE 23.13 | 820 (30,418 | 3,453 3,038,649 |14,047.37
19| 247|diabetic gastroparesis HERFEETEMRE 22.47 27 131,211 117 |3,041,985 | 450.13
20| 150|metabolic syndrome KBRS 21.68 67 [31,171 301 3,041,801 | 1,080.99

3.4 FREERRICET2RLFEHROBT

KIZ, AERS ¥— % Z T E YU BT 5
HERG AN LR R AR L7z, BET L7 Dok se
D) B 2O EMPUREMIFEIE B L OJEIZ/R L 7z risperi
done % B < FE@ BUBURG I HE 4 7 2 S EEN & PRR EIZ
FLORREET~FI2IR L7 (AR TIZ PRR 0
RRed X 2E2, SEPI0EFL LoFERRZ DR
72). ERIPURS M3 o chlorpromazine (4, 716%E 5 © %
7)TEW PRR Z25R L72 % O30 R E 3 4 & Bk

f6 # (35.5) T & b, haloperidol (14, 818JE Bl : £ 8) T
&, EVERERERE (46.7) & SEARIMRREE (41.2) TH D, &
RIPURARIE O E L (R L Tw, 7, IEEiib
K& 195 3K @ risperidone (31, 2384E 1) (£ 3, % 6) Tl

FWR LA EDICETa S5 7 F Vi (124.8), 2 Kip
PR (28.8), MEVEKEBEEE(23.1), F 72l Ik E R HUR
AIFE T B olanzapine (33, 8645EH] © £ 9) TIZ, BiR
9 VI (52. 7) 70 & D HE R 95 B 3 S 52 & TR R i A
(23.5), quetiapine (40, 929%EHI : F10) TIX, 7 b7 ¥

7. Chlorpromazine IC& 1} 2 B EFERHBE GEEH L U PRRIE)

8 OE IE PRRIE (% 2 10)

58 BPRRIBE BEERE #%; | PRR | |PRRIESEEIE BEERA PRR | ##
1| 121 |#ER¥% 439 | 12.67 1| 237|4 VR 1) VIhE 2 RIERE 54.60 12
2| 18| 2 BUMEFRE 333 | 37.03 2| 153 |#FE RIRE 53.59 21
3| 636|F 276 | 2.11 3| 273|#FH4IR{ER 50.44 10
4| 23| BMEAEIEERE 221 | 35.49 4| 179|KkhE 46.67 17
5| 428|BEkS5 186 | 3.59 5 2| 2 BV ¥EFR IR 37.03 | 333
6| 615K 173 | 2.26 6| 166|MELXFKRIGEES 36.90 19
7| 222|@E% 166 | 6.54 7| 273|FHAERGRIRITHE 35.56 10
8| 562|FEMIEEER 165 | 2.60 8 4| EAEIRE 3549 | 221
9| 242|fwhH L7 FURARFF—HEM 157 | 6.01 9| 4|ERBEE=1—R/NF— 33.30 80

10| 224|ZHLANILOET 156 | 6.49 10| 54 |¥EFRRML EE 29.84 68
11| 517 [{EER 153 | 2.97 11|  25|fE& 28.82 | 114
12| 374 |3#s 151 | 4.07 12| 212|874 Y iR 28.29 14
13| 600 |#RE; 147 | 2.38 13| 44| 1 BERR 28.24 80
14| 255|8%+H 145 | 5.71 14| 250 [#ERIEMHERRE 25.56 11
15| 645 |{KE#EMN 141 | 2.04 15| 212 |#8FR 25.03 14
16| 629 |$EIRAE 136 | 2.14 16| 153 |EER 24.80 21
17| 196|M# o LR T O— LM 132 | 7.62 17| 100 |37 4 2 it B e A B 23.14 35
18| 459|75=v-73/ r5v R TS5—EHEM 131 | 3.37 18| 142 |#H4ERFFERRIET 22.81 23
18| 364 |5 131 | 4.17 19| 82| AKLFE 22.41 49
20| 445|7RASEUEBETI/ FSURTz5—HHEmM| 130 | 3.46 20| 170|#ERFEHEBAE 20.48 18
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#< 8. Haloperidol (C$5 11 2 BEERRE GEEH LU PRRIE)

B E B PRRIE (5% = 10)

SEFEEPRRIE FEERA %% | PRR | |PRRIBSEEIE BEBRA PRR | f#
1| 304 |[{AEENN 1,078 | 5.07 1| 408|EEEREEE 86.00 10
2| 158|¥ERA 913 | 8.54 2| 326|/\UF b UERR 65.87 15
3| 13|#ASNRIEE 789 |41.23 3 3| BMAEIREE 46.74 | 789
8 7| B R 789 | 46.74 4| 201 |IRB 46.51 32
5| 501|EMBEER 675 | 3.42 5| 173|MiAKRFE. TEE 44.97 39
6| 268|# 641 | 5.60 6| 130|#iakAMIGES 42.97 61
7| 32| 2 BKERE 631 | 23.45 7| 261|EFZBEDOME 42.77 23
8| 573|#EELIKEE 600 | 3.03 8 3| SRS ERIES 4123 | 789
9| 653|iEE; 513 | 2.66 9| 66|H4% k=— 29.84 | 133

10| 629 |[{ERE 444 | 275 10| 296|4 VR ) VB 2 BIMERSE 27.12 18
11| 354 |56 442 | 4.53 11| 225|kths 24.55 27
12| 641BEHS5 439 | 2.71 12| 164|EE%E 24.46 41
13| 289y L7 FURARF+—C#Mm| 431| 5.32 13 7|2 BU¥EFR R 23.45| 631
14| 616 |4EAR 377 | 2.85 14| 363 |IEENHERF 23.13 13
15| 316|EHMLANILDET 372 | 4.98 15| 148|REREI$EF/E 22.73 50
16| 349|mEH 352 | 4.60 16| 58 |#ERIE M S 2112 | 144
17| 171 | EmmRiEESE 349 | 8.03 17| G4A|MEAKLTE 20.67 | 134
18| 619[iM=1E 348 | 2.83 18| 213|374 Y &R 20.24 30
19| 358 |$EE% 335 | 4.50 19| 261|fna') UEENEIEIRRE 20.03 23
20| 395|BA{/ERX 329 | 4.16 20| 235|tgEikEHE 19.30 26
#F 9. Olanzapine (CH T 2 FEERHE SREH LU PRRIE)
B OE B PRRIE (% 2 10)

SEEEPRRII HFEER4E #4% | PRR | |PRRIESEEIE BEERA PRR | ##
1| 54 |¥EFR¥% 4,175 | 19.92 1| 250|844 VR VIE 108.33 35
2| 261|{KE#m 2,662 | 5.64 2| 225|7+4 kmfiE 92.00 41
3| 268|@EHRE 1,992 | 5.60 3| 122\ ARFVEIRES 79.28 | 106
4| 23| 2 BUEERRR 1,877 | 39.11 4| 147 | mlEEREEMES ~ U HAEIER| 75.28 78
5| 142|fEx 1,587 | 9.43 5| 47\fihaLRTO—LEE 7431 | 332
6| 137|=miE 1,263 | 9.63 6| 466|HEEERE 59.84 10
7| 730|ZMmE 1,224 | 2.45 7| 29 |MEREMEESE 52.73 | 574
8| 376|BiRELZE 1,029 | 4.35 8| 97|#ER 48.72 | 133
9| 28|¥EREMEYT TV RF—VR 1,010 | 32.62 9| 22|KkHBiEE 4825 | 616

10| 791 |EWMHEEER 993 | 2.20 10| 148|4 FURR 43.15 75
11| 485 |3 954 | 3.67 11| 466|E2BEZ & 3735 HERA 42.74 10
12| 42|EMEREE 886 | 23.48 12| 115 |#iERRARBES 42.08 | 113
13| 190|MAh o LR T O—)LiEm 874 | 7.45 13| 12| BtEERE 4132 | 116
14| 749 |{ER 862 | 2.35 14 4| 2 BIBEFR 5 39.11 | 1,877
15| 104|145 1) &1 REEM 820 | 11.80 15| 169 |#iaKLiE. TEE 36.48 63
16| 159 |FEMHRIERES 802 | 8.45 16| 215|4 >R inE 2 BIERR 35.58 44
17| 370|B&%LE 776 | 4.38 17|  18|BEE 34.35 | 744
18| 26|iR# 744 | 34.35 18 9|MERBEIES 7Y F—Y R 32.62 | 1,010
19| 372|EE% 729 | 4.37 19| 405|7/La—) Uik 31.41 14
20| 617|BAR=E 695 | 2.89 20| 446|BS:E%=E 28.21 11

F—22(102.1), 2 BUBEIRIG (77.6), BERMME= 2 — 1
I8F—(66.2) 72 & ORERKE B ISR, clozapine (23, 952
FEBI - F11) T, FRERIRAME (171. 6) 7 & O &A% RE
Bidz, 4 (31.8) e EOLBANDHEERRTH - 7-.
¥ 72, aripiprazole (17, 7555 %) : #12) Tid, 74 ¥ ¥
7 (43.3), BEREVEY ZF AV —(38.1) & EOHEHRILE R
REE OB R & 2 BUBIR (27.9) 7 & OB B
BTSNz, 2D aripiprazole 12 B 1) 5 R IE I Y

LTiE, o [EHELFEHIIBT 2ZEBROMH]| ©
HTHET L., HHIREEENRAEERFSRE LTS,
chlorpromazine Ti, #HERIIV R VAE WV PRR & 78
L7-BRE A L2 A RIS T 2 B EFHE B HIT SNz
(7). ZZTRLZKHERIZ, aripiprazole (2B 5% b
W7 EOHEBI 2R E, KEFEGTORNWEHOREEZ B
CERLTWREEZ BN,
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#10. Quetiapine ICH I 2 FEERME FRE S LU PRRIE)

B OE B PRRIE (% 2 10)

SEEIEPRRII FEER% #% | PRR PRRIE$EEE BEERA PRR | ##
1| 27|¥R%E 7,251 | 34.13 1| 364 |HERFEHEERES 111.13 12
2 9| 2 RUHEFR IR 3,163 | 77.55 2| 227|7ILa—)LERER 107.77 32
3| 64|ER 3,005 | 16.27 3 9|7 k7Y K=Y R 102.11 | 1,210
4| 420|{KEH#ENN 1,954 | 3.36 4| 125|4 VR ) UhE 2 RIFEFR IR 87.66 84
5| 601|RERSE 1,666 | 2.33 5 2| 2 BI¥ERR i 77.55 | 3,163
6| 455|{ER 1,369 | 3.13 6| 140|¥EFRIEE B T EME 76.18 73
7| 262|BFRELE 1,358 | 4.81 7| 203 |#ERFERRE 70.56 40
8| 484|BEHRE 1,295 | 2.94 8| 346|RIGBMEEES /A=y VEE | 69.15 14
9 6|7 F7LR—UR 1,210 | 102.11 9| 21|EREHE=—1—O/NF— 66.15 | 775

10| 26(#RBEET FT7 F—2 R 1,204 | 34.51 10| 346|mRBE%E & 745 HERBE 61.01 14
11| 163|Z M4 1,161 | 7.25 11| 25|HEFRA S SE 55.61 | 665
12| 137|Msa LR FAa—/)LEmM 1,106 | 7.96 12| 321|Z=EHMmMA T FOHERR 45.59 16
13| 702 |EMIEEER 1,102 | 2.02 13| 23| 1 BERE 4118 | 687
14| 372|BREE 1,095| 3.83 14| 353|FEMHMEHKETS 40.13 13
15| 283|HFEER 977 | 4.61 15|  18|BEE 37.92 | 910
16| 77|23y FA—ILFBOERE 924 | 13.39 16| 321|EFEIAELEM 37.04 16
17| 489 |##s 922 | 2.93 17| 105|#i& KARIEES 36.58 | 117
18|  21|BE# 910 | 37.92 18| 321 |MIRMBEREEE 35.92 16
19| 98| RE 869 | 11.12 19| 10[MERBEET b7V F—SR 34.51 | 1,204
20| 55| BREMECRAEZRI— 844 | 19.94 20 1| #ERA 34.13 | 7,251
#F11. Clozapine (LB I3 FEERMBE BEE S LU PRRIE)
B OE B PRRIE (4% 2 10)

SEEIEPRRII FEER% #% | PRR PRRIBSEE BFEERA PRR | ##
1| 640|%E 1,317 2.36 1| 97|%ITES 393.87 99
2| 529|fh#% 1,083 3.10 2|  38|AEMREREEEM 191.69 | 265
3| 142| B MmEE D AE 1,066 9.24 3 4| BRI A AE 171.60 | 961
4 6 | FEHIBR B E 961 | 171.60 4| 245 |¥EHEZAETE 147 .41 22
5| 376|580k 906 4.30 5| 359|fiAKEAAE. fRAR 73.71 11
6| 591|EWMMWEIER 859 2.69 6| 153|MEMREREARELL 67.31 46
7| 678|&%: 841 2.18 7| 178|MEHREREARELT 60.22 35
8| 337|#ERAE 810 4.65 8| 375|ReEATI—ILT I UM 41.07 10
9| 357|WFhEKEIAAE 806 4.48 9| 214|FBHHIBEERETS 38.05 26

10| 170 |@ mEkERiEm 734 8.27 10| 266(RT 1 YR A4 UT vy M| 37.80 19
11| 46 |#ERRIBRAE 730 | 21.80 11| 137 [SFEAER R 33.03 55
12| 289 |@ mBREE A 711 5.50 12| 34|iE%k 31.77 | 290
13| 122|FEHRMEES 709 | 10.48 13|  25|sFrpEREEEM 30.98 | 382
14| 688 |{EE 560 2.15 14| 214 | REFEEX 29.55 26
15| 704|:BEHRE 539 2.06 15| 266 |xfEF1E 27.80 19
16| 353 |$E%% 538 4.52 16| 24|REA%E 23.02 | 396
17| 135|@ MERENE 468 9.66 17| 214|813 22.37 26
18| 96 |sFehEREE A 465 | 12.32 18| 11 |EFFHIRE 21.80 | 730
19| 461|MF 5 L7 FURARFF+—E#EMm| 461 3.51 19|  48|#AKLFE 21.78 | 215
20| 650|iM=LE 458 2.30 20| 208|FE 21.60 28




RBUERIVERFE BRI 7 — & N — 2 OIFNTIZ B S 2% 9

F12. Aripiprazole (& (1 2 BEFERKE BEE S LU PRRIE)

B OE B PRRIE (% 210)
$EEEPRRIE BEERE #4% | PRR | |PRRIBSEEIE BEERA PRR | #%
1| 204 |{AZEh0 1,169 | 4.59 1| 161 |4FRAEREH 5 i 60.23 14
2| 93|¥EFRIE 1,133 | 8.92 2| 161\ —F 2V URR IR 51.26 14
3| 15| 2 BERSE 864 | 27.94 3 N7HhIPF 43.29 | 486
4| 360|FERE 728 | 2.33 4 5[ BRMECAFRI— 38.07 | 721
5 6 BHEMECRAERAS— 721 | 38.07 5| 70|mEHERE 37.17 54
6| 298|iEHE; 707 | 3.07 6| 189|BECRFRI— 35.12 10
7 5| 7hS o7 486 | 43.29 7| 127|414 DR ) UhE 2 RIEERR IR 33.10 25
8| 364|{ER 446 | 2.31 8 3| 2 BUHEFR IR 27.94 | 864
9] 9QCRFRU— 432 | 8.73 9| T78|MERARERES 27.65 49
10| 22|PR b=— 429 | 22.21 10|  78|fCBNEER 26.43 49
11| 300 [ 425 | 3.07 11| 19(BEE 2350 | 323
12| 109 |¥EramitESE 417 | 8.06 12| 10[CR h=— 2221 | 429
13| 295|BFR=E 394 | 3.10 13| M |BEKRAE 2128 | 162
14| 164 |1FiR 385 | 5.72 14| 177 |[FEHOBERETS 20.45 12
15| 159|MH 3 LR T O—/LiEm 375| 5.85 15| 137 |[#iEKAE. =EE 20.30 23
16| 245|fE% 369 | 3.89 16| 37|[HERFEME=1—0/NF— 20.12 | 172
17| 361|%BR 356 | 2.32 17| 177 |15 HR 17.65 12
18|  62|#fASNIRES 327 [ 12.76 18| 35| 1 ZU¥ERIA 17.23 | 175
19|  21(BEE 323 | 23.50 19|  46|&kFh 17.06 | 127
20| 55|BMEERE 319 | 13.88 20| 109|%EmR 15.92 32

3.5 HIOEICHTIRLBEHROBER Wt SN TV ERBEEOHERROPE R Z K14 T

i oI, WE Lz o R T, BUB R EE,
PLCTADPAEE L EOHERR OB S L H >
72(F2)., TZTRRF LIS 23D 9H B paroxe
tine DA EHRME % HEN & PRR UIZEF L 728 R
% FK13127/R L7z, Paroxetine Tid, $HEENE T3 3EH B DL
REMRE, ARBLEHRAE , PRRIATI, (LEICH
L7205 KA D PRR 2570 o 72, MBISHEH D38 7
(clomipramine, mirtazapine, fluoxetine, sertraline,
venlafaxine, duloxetine, bupropion) % # &} L 7225, ¥t
) OFAERTIE, tu b= VERER, BRMEOHRE D
%<, PRRAEDP>7. TRODOHEERZIIMAT,
ZBRAPL) O TH 5 clomipramine TIX, LEX QT
MERe, AHEENRSED PRR A3Eh o 72, @Rt b= >
I Y A & BH2 3 (SSRI) T 5 fluoxetine, paroxetine
BIOERMLE F=2 - VT FLF Y CERD AKR
FH 2 3% (SNRI) T & % venlafaxine, duloxetine T, 3
I e BE R, SEELOME L h o720 £ 72, clomi
pramine TIXFRERIIZL K WA, FrAERICHT L HE
HLEO PRR VMo 72, S 2 TIRPL) DHCTHIEIC &
5TV A ABEEHRIZOWTEIL ) D3 T AERS 12

L7,

KRIZ, BL) DEOHERROPTRITHEDE 5 72
o b= CREMGRE, EHIBEDGEGEE, $5ELIC O W TRE
%4T-72(315). tu b= VERBEOREICE LTI,
clomipramine @ PRR 74%29.2& & <, SEWy sk iiE e c
B L CTix, SSRIT & % paroxetine®PRR%%31.5, SNRI
Td % venlafaxine #%14. 1& W\ EZ /R L7225, #ED
ZVEEELIZ DO W T, P19 D3 T PRR IZIZIZE UE
Tholz. M212iE, WY AZHENMLE L TOEKERT
DHERZZBE L261E LT, #HEoL EWEEAE
Bt & SEELOF RIS B IR L R e R L7z, 2
2T, SEWEEBUE AR & SEELOBE AN IZIZE U A
& L T duloxetine, PRROE2NIFIZFFR UL A & LT
fluoxetine {24313 % LWy BIRER AR & S5l O 4F i 51 o Hi
EBOS M E R L7z, T 2 Tld duloxetine & fluoxetine
DB %R L7z AMERINC R % & T XTOH ) 2FEIZHB W
T, $EELS SRR \C LR CRSERETE T (3t
HEINTHBY, SETOP) DEMAIERILET
HDHIENGND.
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$<13. Paroxetine (CH T2 HEEERME (BEEH LU PRRIE)
B0 OE B PRRIE (4% 2 10)
58 BEPRRIBE BEERA #4% | PRR | |PRRIB#EEIE BEERA PRR | ##
1] 40| ZERIBERFEIRRE 8,848 | 31.54 1| 583 |#RE 248.55 10
2| 862|FBEHEL 5,399 | 2.66 2| 480|AXHIRS 186.41 15
3| 566|F% 4154 | 3.83 3| 380|EKUEARBIRFAFIEFE 170.43 24
4| 7105 D% 3,538 | 3.16 4| 464 |%XRTEXBINRER 159.07 16
5| 1048 |5 3,348 | 2.01 5| 253|%&KMEKXEIRIEE 149.13 54
6| 391|TIREFDEMIRE 3,248 | 5.31 5| 533|LEKMEIEFIRE 149.13 12
7| 727|FERE 3,192 | 3.09 7| 235|7 U T4 RN— 3 UIERE 126.35 61
8| 205|B®/=E 3,173 | 8.25 8| 175|%RMMEIARIEEIE 88.83 | 109
9| 546|iRE; 3,001 | 4.00 9| 137|BE 84.67 | 155
10| 508 |gEEEE 2,850 | 4.24 10| 512|A=FRHKBEE 80.78 13
11| 669 |#8ELIKRE 2,625 | 3.36 1| 451 | BB REIREE 70.42 17
12| 542|%FiE 2,503 | 4.03 12| 155 |BhIR{EIRET% 54.99 | 125
13| 780 |{AE &M 2,501 | 2.92 13| 583 | KBRS BEMTAE 49.71 10
14| 369 |#is 2,391 | 543 14| 249 | KEIAR = K5 44.90 56
15| 222 |mEit 2,207 | 7.87 15| 560|BEWA 42.06 1
16| 828|EEK 1,896 | 2.77 16| 149 |FHEHARFFIEEE 4113 | 139
17| 356|HFELEX 1,678 | 5.56 17| 533|%&XIEEBNRE 37.28 12
18| 283 |l 1,598 | 6.75 18| 512 |{aEhAResETE 35.90 13
19| 906 [{EMR 1,587 | 2.45 19| 216 |EIMERRIEIRRE 32.99 75
20| 601|B&KEEZ 1,522 | 3.65 20| 181|KER#ER 32.82| 101
F=14. 15 DEICH T 2 BFEEEREE
BRAE HRER B R SRRl el gl
HH PRR B PRR ik PRR | ## | PRR | #% | PRR | #% | PRR
Clomipramine 66 2.58 131 6.90 67 2.63 81 5.39 20 6.82 2 1.51
Mirtazapine 454 3.94 496 5.82 608 533| 230] 337 97| 743 29| 4.88
Fluoxetine 1,200 455 850 429 1,134 429 523 330 113] 367 69| 5.07
Paroxetine 3,173 825| 1,678 556 | 1,522 365| 743| 297| 106| 214| 112] 533
Sertraline 1,419 3.60 884 2.97 910 2.26 584 | 2.46 89| 1.90 48 | 2.29
Venlafaxine 1,590 6.14 | 1,088 558 | 1,048 395| 875| 569| 168| 5.59 53| 3.84
Duloxetine 826 4.93 440 3.48 437 2.57 122 | 1.20 50 | 2.54 31| 3.53
Bupropion 1,238 3.95 679 2.85| 1,271 407| 542] 2.88 84| 226 35| 2.09
F15. MO DEICH I I IEEETERREHN
A b= UREREE | EFIBERREIREE FEELIKAE
i PRR B3 PRR i PRR
Clomipramine 120| 29.23 60 2.30 172 3.63
Mirtazapine 260 | 14.36 271 2.28 607 2.82
Fluoxetine 408 9.92 642 2.32| 1,095 217
Paroxetine 709 | 11.81| 8848] 3154 2,625 3.36
Sertraline 530 8.88| 1,001 2.44| 1566 2.08
Venlafaxine 539 | 1366| 3410| 14.07| 1,253 2.49
Duloxetine 239 8.87 745 4.33 599 1.88
Bupropion 152 2.88 584 1.76 971 1.61
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2. #12 DE duloxetin, fluoxetine |C & |7 2 BEERFIF#E D T (EHIBBAERR, SHIALIKE

3.6 HTADPAEICETZREIEWOEIR

ME L7z 6 MO TAPAFED S B, valproate, car
bamazepine, lamotrigine, topiramate O T F % £
16~%191Z7/R L7z, Valproate (316) T PRR D&\ A &
FRIZLERHBBICHEME L 2 Td o 72. Carbama
zepine (¥17), phenytoin, lamotrigine (£18) Ti&,
SISD & 9 e HEE L BN T 2 MEFHSEL <, §F
IZ lamotrigine Tid, #ER SIS L &R HICHHE L - F
EHENL L ME SN TV, Z O, valproate (3
16) Ti&, IM/MIRA R FIMERIK A 7 & o i i B2, W
%, BT VEZTISE, carbamazepine (£17) Tix, It
FIRAB IV E Y AEE WP TH S L E 2 HNBE)
MU AlE, FFREREMRAE M O H, topiramate (£19)
TUE, EETE, ZIHEZR EOITEE, R MAkAkE
% EOIRBEE O F EF G, gabapentin Tl H &
DHEFRIEMI A SNz, BEELBEHTH 5 SIS
2DV T20104F £ TIZ AERS (2t S 7z AL o3k
M OBIEH M EREGIE 2 B 312" L7z, SJS & LTHE
N EIEHRE B D #850139, 8961 TH b, PLTA D
A3 lamotrigine TO#HE1X992M4:H 1), SIS HMEOHT
2EHICZVERNTH 72, T2, MO TA»AZE
phenytoin 380714 (4 & 3¢ & " 4 fif), carbamazepine
A34681F (R 5 47) TH ), HEE 2B H IS DA HEFRIX
PCTADPAREIBITAERTREELELAEHATH S Z
LGB,

RIZ, TAPAFEIZBT 8IS Of EFR % MG
L7z, LTADLARIZHE L 2EHEMIE, TANART
T BUBRME R R0 B BE 70 & O RS e U D E IS

Bdhb. £ T, AERSIZHE SN ITADPAIED
HERRZHEDHIICHEF L72X4). Valproate, car
bamazepine, phenytoin Tl&, TAPANDEILH S
o 72738, topiramate TlE, HEMHOBERICBWTH
TAPALIZIFAREOAERRIHE ST, —
7, lamotrigine TIZ AU PE S, gabapentin TIZ/E
209 % e T—FS RIER B S Tz,
Fl—DESRMARL > 2BV S W2 GE IR %
LEWERZSEE 2 BBEAE Z 5N S, PLTAD»ASIL
IR LZEDICR LWL THYLNRTWA Z &
5, MTAMPARIIBI 2B O EFLR %2 MRE L
72. T Z T, topiramate (BT % @ISR O FH EF 5
JERIEZ L OB ER S IR L, 8, KRFSER
BMOMEITTAPABSTE L, —H, 92H, B,
FrEEdE, PAZERR AR, FHOME IR B O T
%oz, R, B SIEERRAICE) b LEZ
LNBA, HZEMARNERENZ EORMEBOR
HRUT, REWHEIE TORBINGZAERERTHLLE L
SNz, F72, #2012 gabapentin (2B 1T 5 IS5 0 H
BB E R Lz, BUBTEREE, 5 DW#in < B3 E
HMAEHROWREOFNGH R Lo Tz, THOHBEIE
MTRLRLZAEFEROME I, B4 2 HHEE FME L
S TORAICBWT, BFEEEHOFERHRIT 57T
HMELZEN T nR EOMBEEEETLIEEZLN
7o. DLk, KRBEERIVERHREG 7 — % O, 22 TR
L7 &9 KRB COREMOREMNOEE L LR T
LT ENTELI LD, MREZEEREMORZEEMRIC
SHREEEERI-TEEZONS.
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#16. Valproate ICH 1} 2 HEERME BEE H LU PRRIIE)
B0 OE B PRRIE (% 210)

58 BPRRIBE BEERA #4% | PRR | |PRRIB#EEIE BEERA PRR | ##
1| 537|fste 3,240 | 5.03 1 49 [ RIVESFIEIR R 849.80 | 399
2| 724\ EWMMEER 2,026 | 3.72 2| 345|%XMEEES 124.71 31
3| 1005 |#RES; 1,490 | 2.78 3| 528|%KMBHAE 98.75 15
4| 1133 |/AEHEM 1,455 | 2.42 4| 267 |ZRMEOESR 91.47 48
5| 1085|$EEL Ik HE 1,424 | 2.58 5| 280|%&KMEHRERATH 86.90 42
6| B896|IEE 1,387 | 3.11 6| 121|%XMEEFH 75.77 | 158
7| 623|¥EFRIE 1,304 | 4.35 7| 379|8HERE 69.73 26
8| 1016 |M/MRiHAE 1,147 | 2.75 8| 420|#HihiE 66.38 22
9| 1151 BERE 1,077 | 2.37 8| 632|kaRELEE 66.38 11

10| 1229 |4 YREE 0D E IR EE 971 | 2.15 10| 40|87 vE=7IME 63.06 | 472
11| 823 |EE 912 | 3.36 1| 379|887 V=7 MmEE 50.89 26
12| 1029 | 877 | 2.72 12| 669 |50 R EBH Nk iR HRAn E 48.28 10
13| 693 |fE# 853 | 3.90 13| 571|X& 42.79 13
14| 651|8EEs 848 | 4.14 14| 392|FE#RHIITE 39.36 25
15| 155|TADA 844 | 13.95 15| 62|EfiiE 39.09 | 339
16| 1073 [#F P ERHAME 827 | 2.61 16| 352|%XMEMES 37.50 29
17| 1070 B E4E 820 | 2.62 17| 475 |#mEENRIE 36.21 18
18| 752|mEtt 774 | 3.65 17| 571 |{RMEREE 36.21 13
19| 231|2 BUERE 768 | 10.27 17| 632|7 =/ BERBIEE 36.21 11
20| 802|HMmEkEAE 711 | 3.42 20| 253{EMIE A 35.19 52
F17. Carbamazepine ICH 1} 2 HEERIME BEE S LU PRRIE)
2 OE B PRRIE (% 210)

SEEIEPRRII BEERA #4% | PRR | |PRRIBH#EEIE BEERA PRR | ##
1| 336|k 2,569 | 7.05 1| 573|HL AR—H—RBREBH 216.31 10
2| 1085|%zh 1,588 | 2.46 2| 389|NIRAER 129.79 17
3| 557 |EMBEER 1,425 | 4.62 3| 530|INEFEHIIN AR MAEE 101.97 11
4| 1150 [{REEE 1L 976 | 2.30 4| 573|FRIEMHIZRE 86.52 10
5| 918|{EE 759 | 2.99 5| 177|E FALARR YA L RCILEZHBRERYE | 75.97 48
6| 967 |MEIRFFDEMREE 714 | 2.82 6| 573|fEEEER 61.80 10
7| 1200 |$EELIKEE 685 | 2.18 7| 229|8%% 61.29 34
8| 419+ kY LAMfE 676 | 6.07 8| 123|MESKIEEARELUL 59.33 80
9| 118|TANA 600 | 16.84 9| 69 |ERFIEEEM 50.01 | 163

10| 914|75=>- 73/ +5vRT7x5—E#mM | 573 | 3.00 10| 500(< %% 47.19 12

11| 713|EEH 566 | 3.70 11| 360|NEEE 39.77 19

12| 601|fRRICEET HBFRFEGEA] 552 | 4.33 12| 148|E FAILRZR™YAJLR 6 Bl 36.99 57

13| 332|KFfptst 510 | 7.14 13| 252 |mARIREHE 32.72 30

14| 992|7RINRSEUEETI/ FSURTS5—HH#mM | 509 | 2.75 14| 530 |#IELEY 32.45 11

15| 1224 |H17ME=E 506 | 2.13 15| 153|1) U/ ERLEERE 30.44 53

16| 389|r =¥ ILAIILFSURTTS—EHM 483 | 6.37 16| 286|MefkES 0T U MED 30.32 25

17| 883|EhE 477 | 3.08 17| 477|HBUVSA 27.66 13

18| 702|BHRER 471 | 3.77 18| 360 |#IEEE 27.10 19

19| 379|RTF4—T VR -Tary UEER 468 | 6.44 19| 317|m&ESI/ O T > ARD 26.94 22

20| 1244 |33 384 | 2.09 20| 24|WFEEEKIEME 2 BEREFESES 26.71| 348
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#18. Lamotrigine IC& |} 2 BEERHKE $EE S L U PRRIE)

B OE B PRRIE (% 210)

SEEEPRRIE BEERA %7 | PRR | |PRRIESEEIE BEERA PRR | 4%k
1| 150|%% 3,516 | 8.16 1| 347\ TADAIZEIT B EERFHANDIRIRIE | 60.07 12
2| 291|gEs 2,462 | 5.46 2| 395|kEErEER 50.06 10
3| 311 [iEIRFEEDEMEE 1,574 | 5.16 3| 189|HIEEAE 41.25 31
4| 606|EWIEE A 1,104 | 2.88 4| 304 |4FHREFEEIT S o 40.43 15
5| 822|% 5 1,003 | 2.03 5| 374|#IELEY 26.28 11
6| T73RTFA—TVR-TavyERE| 992 |11.71 6| 134|MERFEEARENUL 25.64 50
7| 733|{ER 747 | 2.38 7| 241 | BAEEES 23.00 21
8| 198|1) L/ \EiE 520 | 7.03 8| 329|MBUDA 22.40 13
9| 805|%&ER 517 | 2.07 9| 395|fZFH 21.03 10

10| 762 | 515 | 2.28 10| 168|451 20.67 35
11| 705|BFR=E 511 | 2.47 11| 395 RMEREER 19.84 10
12|  88|TAMA 495 | 11.00 12| 395|EHiER 19.47 10
13| 608|fRRICHET 2 BAZEGEH 455 | 2.87 13| 288 |HRERIE 19.11 16
14| 349|KF/ett 424 | 4.76 14| 196 |$5AT 18.89 30
15| 401 |BAFRE 393 | 4.19 15| 316|ERMEKEIE 18.63 14
16| 552|5Fl#it 387 | 3.13 16| 395 |fRHifE 16.69 10
17| 780\ 384 | 2.21 17| 142|F1%k 16.58 47
18| 718|H{RLEH 378 | 2.44 18| 103|4£% 16.26 73
19| 692 |HEtt 376 | 2.51 19| 395|FEE# B 15.69 10
20| 164|125 358 | 7.78 20| 81| FKiE 15.50 97
#19. Topiramate (CH 1} 2 BEERHBE SREH LU PRRIE)
B OE B PRRIE (% 210)

$EEEPRRIB BEERA %% | PRR PRRIE#EEE BEERA PRR | ##
1| 273 |fEst 1,325 | 5.29 1| 100 |#&TE 149.61 54
2| 526[{kEiFL 777 | 3.14 2| 205|RAGIEBH 137.63 22
3| 758|5DfF 652 | 2.16 3| 18|FAEMRAKRARE 102.11 | 248
4| 527 |3EIREFDEMBRE 535 | 3.13 4| 244|%RIRE 89.11 17
5| 692|FEMEEIER 510 | 2.42 5| 313|T 4 ¥ a—UEEE 72.73 12
6| 593|{EAR 484 | 2.82 6| 44|EE 64.79 | 147
7| 725|$EELIKEE 482 | 2.28 7| 129|RREAETHRA L 50.70 40
8| 781|{KEHm 478 | 2.08 8| 329|#MAMEEEY 48.48 11
9| 679|RRmE 455 | 2.46 9| 210|445ESE 45.76 21
10| 495|FWR 440 | 3.24 10| 219|ZF4E 44.58 20
11| 203|KEEss 403 | 6.75 11| 273 |BR#EIEFIBE 27.70 15
12| 468|BREE 383 | 3.39 12| 200 |pa'R 2 26.71 23
13| 551 |¥ERE 353 | 3.02 13| 186|OEO=EZ 21.26 25
14| 794 |RE SR 298| 2.03 14| 168|O/E3L 20.30 27
15| 404 |:EiEEE 287 | 3.73 15| 168 |Z5tiR 19.47 27
16| 73|HERBOME 280 | 13.78 16| 159 |k 17.80 29
17| 750 |BiEIE 263 | 2.20 17| 176 |#F9sE% 17.27 26
18 3| FAERAZARE 248 (102.11 18| 88|HEHE N FE 17.05 61
19| 594 |B3R 22284 2 BHAR 55X 245 | 2.82 19| 149|AfEiFE 14.37 32
20| 169|2 BU¥ERYE 237 | 7.73 20| 261|RHEMSEES 14.23 16




i #1295 (2011)

Carbamazepine | 468 (4.7%)

1,500

2,000

Valdecoxib | 1,488 (15.0%)

Lamotrigine | 992 (10.0%)

Phenytoin | 807 (8.2%)

3

B 3. AERSICEWIB T —T >R -3y  fERR

DEZERFREFL & Bl RRSEHIER9, 8967EHI)

Valproate 4 100 2000 3,000 4000 5000 6000

i
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WBHEE | 2,071

e RIRE @0
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I !
TAMA ‘2,393 ‘

(R)EESR ‘2,214 ‘

EwmE
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HEISTH
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Z 0t
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WiBIEEE

ThhA

IS8
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Z Dt
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3,000

4,000
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4,404

945

757

6,244

5,130

1,258
J

1,000 2,000 3,000 4,000 5,000 6,000 7,000

Phenytoin
0 1,000 2,000 3,000 4,000 5,000 6,000 7,000
i i i i f
5,962

EHGAREA

EREE ﬂ41

ThhA

(K)EET ’13

o6 B

Gabapentin -, 115 000 3.000 4,000 5000 6,000 7,000

f i i f
£ | 5,952

BEIETH 2,817

TADA (1111

WHBHEE ] 5

ZOth 5,512

4. MTADPARICE I ZEICHEETERHREHN
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HEE%E T
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FIERAZKNE
5 DfF
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218 Z 0t
B TR ESVSE N VN i
X 5. Topiramate (Z& | 2EISHIEEERMER
£220. Gabapentin |Z$ |+ 2 #I55 B X EEREH
B | B BB ERNER
Pl FEGIE | BEE | BEE | B B | B | B | tEg [REMSH 4581
E % SR | R | B | 74 |BERS | BERS L
______ SEPIH (46664 | 3241] 695] 1,198 | 098] 1147| 37| 334] 86| 218
EE 1,973 | 430| 21.79 115 154 223 3 36 8 75
BB HEES 495| 321 64.85 69 157 141 3 28 6 39
THELGEE 972 | 302 | 31.07 134 116 51 13 2 3
BICERAORRMER | 1,845 191 | 10.35 24 12 147 8 10
5% 279 160 | 57.35 48 90 47 2 17 7 20
M= 1 —0O/iF— | 1,643 132 | 8.03 50 49 58 1 13 1 24
iR 1,874 110 | 5.87 54 39 22 3 14 1 5
s 501 104 | 20.76 41 55 37 1 12 1 10
TREES L R REAE IR EE 206 74 | 35.92 30 42 33 1 5 8
EEE 206 71| 34.47 22 38 25 3 1 8
faig 575 70 | 12.17 20 22 27 12 3 8
WERBEE=—1—O/iF—| 488 57 | 11.68 18 26 24 3 10 9
R 221 57 | 25.79 21 23 23 5 3 9
BELL 31,711 | 1,145 | 3.61 506 242 319 23 164 42 19




16 (EIRRVARVSIE T ol

i

A OBF 7R AT R & #1295 (2011)

3.7 EERHRICET2RLFEHROBIT

AERS THi S o AIMEH 1%, EBROERBIYH
SORWERIRETH B720, 1FEALEOHETHHERE
WAMEH IR TWAE, LA oT, TR TOMK TR
L72& 912, Mg e LRSS TG Sh-FEH
KEREF L7220 TR, TOHEERRIBEHIEEROME
MAThHruwldEz oh, HFEFREIMIHRE L
EEBZEIDIDTHLEREZRVEGEENDL. 20D
X912, HRBEOERBELE» OGS b EEROLEE
PEREROMATIZ B VT, PRHEEROEEZI) R
TN BRI L 20 % b 2 WARE R METH
b, DTG & L7z TR &7 H B A
PEHHEICL B DTHDHEEZ ONLHBZRT.

3.7.1 IBHREGAICE T IRLBEROBEN
JEITR L7z IEE TEPURS iR 3 aripiprazole TOH &3
S ORISR % F21THIE L7z, Aripiprazole THifs X
N-AFEFHGUS, FEIECIARERNN, BERFEZZ &0
RIBGBEDHERZEHLNL L, ROTEREIAF ALY
=, THhYI T EOHMIMNEIIHE L -AEFLTH
572, —%, PRRIETIZ PRR V&L »OHEFEH WD
DELT, TH¥IT, BEUEIVAFATI-=DHY, X
WCHEIRIEO B ERL DI S N7z, FEHPEITE
aripiprazole I K—/83 Y O3 7 I = A b & LTOME
HA»REz 6N TEBY, o RPkEMHE (MARTA

& LT S N bolanzapine, quetiapine, risperidone)
DX BRRFHEOAERRID L VEEZZOND
ZEMD, TZTHLNHERIZ, aripiprazole @ 3ER
ZEMEEABFLEITFELCwLEEZLN. 22
T, FEEBPREMIFE TR ON-EFERERLTH
BHERRIE, Wek, SERMMERREE, BUSEFEREICOWT,
W S NHERTHH SN T2 RN 2 RE L 72,
Aripiprazole (X 6 ) T &, # JR #§ #h &1, 1334 #1
quetiapine, olanzapine ® #f H @ %] & 252 L 2 1181.8
%, 54.0% & EVILEE O TWiz, —J, HARs KR
ECldix D P o L E D E v quetiapine, risperidone
THENENIE. 9%, 11.0% LKL, EBMEREFECTHF
#%12 quetiapine, risperidone 23PFH SN Tw 5 HEFE D
#E1316.3%, 16.0% LK >7z. F/z, R TIIHR
5 & A U & 9 12 aripiprazole T #H3695E 61, quetia
pine, olanzapine, risperidone @t O L E 23 H 5 5
7z. —7H, quetiapine (X 7) Ti&, #IRW, WL, HEAk
ML, EREEFEOWTIIIBWTH i OEZ
% <, olanzapine (X1 8 ) T, quetiapine, risperidone
L OPEHILRI G E Do 7205, SRR E, ik
BERETIEZV TN D BEH DRI D o 720 DL RO RH
b, aripiprazole |2 81F % #§JR9% 13, olanzapine, quetia
pine, risperidone OPEMIC L 2 RekAsm <, —F, #
PRAVEE RS & EVEREGREICE L Tid, i S 7z ik
MEAFIZL2AEHRTHLTREENEZ b,

#21. Aripiprazole (ZH 11 2 BEERWME EE H LU PRRIE)
B OE B PRRIE (% 2 10)

$EEIEPRRIE BEERE #% | PRR | [PRRIBSEEI BFEERA PRR | %
1| 204 |(AEENN 1,169 | 4.59 1| 161 |0ERAFRET 5 o 60.23 14
2|  93|¥EFRE 1,133 | 8.92 2| 161|/8—F 2 Y UIRREEIRE 51.26 14
3| 15| 2 BUEERSE 864 | 27.94 3 Ut POws 4329 | 486
4| 360|FRERE 728 | 2.33 4 5[ BRMCAFRI— 38.07 | 721
5 B BRMCRFRT— 721 | 38.07 5|  70|dEHEE 37.17 54
6| 298|iREL 707 | 3.07 6| 189|BECAFRI— 35.12 10
7 5|7hL o7 486 | 43.29 7| 127|4 DR ) hE 2 RIFER IR 33.10 25
8| 364 |{EIR 446 | 2.31 8 3| 2 B EPRIR 27.94 | 864
9| 9Q9PRFRT— 432 | 8.73 9| T78|MAKFARBEE 27.65 49
10| 22|PR b=— 429 | 22.21 10| 78| EHEMREE 26.43 49
11| 300 [ 425 | 3.07 11| 19|BE# 23.50 | 323
12| 109 |FEHRIHERES 417 | 8.06 12| 10|CR b=— 2221 | 429
13| 295|BHEB=IE 394 | 3.10 13| 4 |[ALRE 21.28 | 162
14| 164 |1ER 385 | 5.72 14| 177 |[HEMAOERERETS 20.45 12
15| 159|MHa L AT O—/)LiEm 375 | 5.85 15| 137 |#iEaKE. TER 20.30 23
16| 245|fE#% 369 | 3.89 16| 37|[HERFEE=1—0/F— 2012 | 172
17| 361|%&% 356 | 2.32 17| 177 |1EEhEERR 17.65 12
18| 62 |8f{ASNIRIES 327 | 12.76 18| 35| 1 EUBERA 17.23 | 175
19|  21|BE# 323 | 23.50 19| 46|&kFh 17.06 | 127
20| 55|EiEiEERE 319 | 13.88 20| 109|#E5R 15.92 32
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Aripiprazole

Quetiapine

Olanzapine

Risperidone

Ziprasidone

Haloperidol

Aripiprazole

Quetiapine

Risperidone

Valproate

Lithium

Olanzapine

Quetiapine

Olanzapine

Risperidone

Avripiprazole

Valproate

Trazodone

Quetiapine

Risperidone

Avripiprazole

Olanzapine

Valproate

Haloperidol

WRF(1,1335EH) % B %36 9 fEA) %
0.0 20.0 40.0 60.0 80.0 100.0 0.0 20.0 40.0 60.0 80.0 100.0
100.0 Aripiprazole [100.0 | | | | |
81.8 Quetiapine 7 712.4
54.0 Olanzapine 7 51.5
48.5 Risperidone 7 41.2
29.8 Ziprasidone 7 27.6
26.2 Valproate - 22.8
SE kS BRI E (327 FEH) % EIEERE(3195EH) %
0.0 20.0 40.0 60.0 80.0 100.0 0.0 20.0 40.0 60.0 80.0 100.0
100.0 Avripiprazole [100.0
_ 15.9 Quetiapine — 16.8
| 11.0 Risperidone — 16.0
| 9.8 Olanzapine - 14.4
- 7.6 Valproate — 12.9
| 7.0 Haloperidol - 11.0
6. Aripiprazole DHEEERBEICH T3 HAFEDOEIS
R (7,251 5EHI) % FE 9£(3,005 4E4) %
0.0 20.0 40.0 60.0 80.0 100.0 0.0 20.0 40.0 60.0 80.0 100.0
100.0 Quetiapine |100.0
- 25.6 Olanzapine - 21.0
- 22.4 Risperidone 7 16.2
— 12.8 Valproate - 9.5
7 12.1 Aripiprazole | 8.9
7 1.1 Clonazepam 7 8.6
S (A 5 BRI (29 4 SE ) % B RR6 74 EH) %
0.0 20.0 40.0 60.0 80.0 100.0 0.0 20.0 40.0 60.0 80.0 100.0
100.0 Quetiapine |100.0
_ 21.8 Haloperidol — 18.4
| 17.7 Olanzapine — 18.2
| 14.6 Risperidone - 18.1
- 143 Valproate — 13.4
_13.6 Lithium -12.8

7. Quetiapine DEEERWEICH T2 HAZEDEE
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BERT(4,1755E4H))

0.0 20.0 40.0 60.0 80.0 100.0

Olanzapine |100.0

Quetiapine [44.4

Risperidone [28.8

Valproate |16.6

Aripiprazole |14.7

Haloperidol [13.3

S fh 41 BREEE (34 7 FEH)

0.0 20.0 40.0 60.0 80.0 100.0

Olanzapine |100.0

Risperidone [18.2

Valproate |[14.7

Haloperidol [13.8

Lithium |13.0

Lorazepam |[12.7

R (1,58 TEH) %

0.0 20.0 40.0 60.0 80.0 100.0

Olanzapine |100.0

Quetiapine [39.8

Risperidone |24.4

Valproate |16.3

Aripiprazole |12.0

Ziprasidone |11.6

EAERR(8865EN) %

0.0 20.0 40.0 60.0 80.0 100.0

Olanzapine |100.0

Haloperidol [17.7

Risperidone |16.4

Valproate |14.1

Quetiapine [13.9

Lithium |13.5

X 8. Olanzapine DEEERMHEICH IS HAENES

3.7.2 HAZHhTV3HBEHEREOES

S5 aripiprazole (2B} 5 FH EHROMNT 2> 5 B &
NTV LY DOREANER SN, PusmmREE
T LA R Sl A~ O A ERRIC S K & 2 E
2o TWwh, 22 THHOEEDOED > PR iESE
olanzapine, quetiapine, risperidone ® AERS IZ#i &
N7EB OIS %X 912 F & ®72. Olanzapine T3,
WA JIRIE OIS K 3 F, TSI BURIEREE, 9
O TH Y, quetiapine TIE, T 7 BI5 13 AR E,
IDWRTHY, MELRET2HTH-72. ZhHDH
FREE ORI TOMISIIHERTHED A TH HH5, i
AT ERFVEDADOBINIC DL (I N TS Z
LMo A. F 7z risperidone T, @ H AN HH o S H fi
WAL W2 k. 22T, ZThSHURAEOR
Ve il o 4R W 0 A % MR L 72, X11012 olanzapine,
quetiapine, risperidone ® EIVEHHE DR % 7R L
72. Risperidone @ Bl i H #t 5 @ 4 #5 5 4i 1X, olanza
pine, quetiapine & [IERTHEEEREICI 7ML THBD,
risperidone 2% ¥ i & 72 A1 i © BPSD (Behavioral and
Psychological Symptoms of Dementia) iV &1
T2 REEAE 2 H .

3.8 MCMC (Markov chain Monte Carlo) %% Fu /-

EELKFRAICE T 2REBHRONAS IHE

Pk, AERS @ X9 ZERRBIS 5 OB G ORIVEH
57— & OFHTICIE, B ZZE LTS LETH
5 BT AETIE, BEELOFHMTbhTw
57— DEERROMITE LT, N XHEEtE vz
T Ta—=FIZOWTHRS, DFTIE, fHHEz2z &L
— Y ZREREANA ZETNVICS EDL T T AT 4 v 7 [l
G EHCT, SHEMREOREFRE LT 7w
HEHY 7)) » 7 (MCMC : Markov chain Monte Carlo)
FEICE AR LR Lz, S THOZZHEDA A=Y
i, PR SN AERR T — 5 OB HEXZHNT,
FEREMOFERREZWET LI LEZEZ TS, 7272
L, 77— 3G oOHmE 7T — 5 Th ) LIRWITIES
DEWDHLDT, MG %EHZT2WDVHET A%
fift { (FESRMOF EFROMERICHEI M 2 IKET
L)L EEZD.

BANZ, &2 THOWENRSL XHatofa ko w» Tl
N5, XA ZFHEOLAHEIHEERED S SN TWz8s,
NA ZFEFTIINT A =S ICHER S 2 IR ET 5 720F
FOVHBEHEC RV INT A= PERICICE B 205,
BESMOROFADBTELL D2 EOWERD -
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Olanzapine 0 1,000 2,000 3000 Quetiapine 0 1000 2000 3000 4,000 5000
MEKFE 2,696 WBEEE | 4,634
WEHEE | 1,858 320 4,112
52 1,371 MAKFE | 2,468
RHREEE 1,166 HIEEE 1,727
HEISERHAORAER 868 TR 1,622
HELARFEEE 469 HEISERHOHMER | 1,205
MERFE. T | 460 TERE | 1,245
Risperidone 0 1,000 2000 3000 4,000 5000
BEIERAORAMER | 3,832
HEKPAE 2,700
FRHREEE 1,138
WBEEE | 753
30 579
MERRE. B 414
HERARBEES | 404
9. Olanzapine, quetiapine, risperidone D EEERIWEICH T 2 EiC
2. LaL, 3r¥a—% Mok MCMC # (il
2 Olanzapine B 7o iaati) S0 EICX ), HERET VI
Quetiapine NA ZEte VB e HRE L) ko7, Hifliz
20 Risperidone

~ 96

S
Gl ~9
Gz ~ 91
G ~ 92
Gy ~ 9¢
69 ~ 9§
GL ~ 99
68 ~ 9L
G6 ~ 98

H oo
S~

X10. Olanzapine, quetiapine, risreridone (3 |} % F i
AEEERBEN

F—=FRATIZOVTIE, I TOHMPBHERICDL &
DV R (T b LBEETFTNVTIERS M 2 IKE L T
RN THERD D) TH, N4 HEFTHZ KD
THRBRIF CITHR B (RS ZHETTIIRINT X —F O
ROoMERDDLZEBHEL)., LirL, AEDO L)
W Db OIER(Z Z TIRERELOH) BEFELEL,
MOINTG A — FIHEHGA % 2 TIRITS 2 BN D B
it RIS SR RO X 9 ¥ — % EH» 50
T—F TR, HREMBEOIESOEEEZET S
VBN D 5)I2E, EROBUEGICH & D MEHETIE
AR ETH Y, X XHEFZ2HCL DTN D 5 B
BER DN O RN E2 L CTREMZ KD 25
B, 8T A= Fh A LR 2 U2 1d MCMC #: %
v TR 2 EAHERT, FEMIC MCMC #:%
A2 R Z AT o TWAI EEFLIZRS).
KIZ, AERS ([Z#HtE SN0 7 — % &2 v THEEIC
EREMOHERZOMNE2EZEZ LI LT L. AEFER
DRBLERNTT 5121, TAHD L RKITH#1 2% % WA
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O v2YRAT 4 v JfEfTOET NV

1og(1pr =Syt LB 2y,

i<j

B FIFOMEE T, W CRIEHSEE p 2E
B OSERRE, SAIOMAIZ L BIER S RITR RS,
(HEF DT X7 overdispersion DJFIK &5 2 Hiv5)

O MCMC (Markov Chain Monte Carlo) T L7-~_A XEF /L

log (1 p; Jz Pt 2P+ 2T i X%

n i<j

B RAIOM A T LSRR D A EEGMERWER0) & RUE

B BIIZEBERSAAMGE L, BRI L LT Wishart 2347 % ]E

B OU)TIE Bolid, BRSO MR IR AL LIS CHE S L BIE A R I ) LT
TR E L CERR TR AL T o — sz lE LIIREET LV E vz,

1. OYXF7F1 v 7EBETILD SEEBNA XETILA

YU I T OBRF

RSA—SHEE

ATYTH

BRo%

0 ul

-2.00 -1.50 -1.00 -0.50 0.00 0.50 1.00 150 2.00

A ¥ 1

X12. MCMC = (EEEED D 5 DEBER) ICLB/INT X -2 DHEE

EFNVCHENITHIEDHARL R L, UL, AT7TY
HANTAET —F DEERT Y AT 4 v 7 BRI & <
E LI RSL. UL, AERS DX ) k& 2B
RO T — 5 OWf, HMIZERO AT T AV
TR A ERE LTEERBO Y AT 4 v 7 WIRGH &2 47
5> THBHEDOIBEDBRELET 2 ET IV TIETRTD
EEMPEHEL %> TL Z 9 overdispersion 242 Z 0,
F— I LT T 2B TN OIENTRE RN M A 2
W, ZZT, AERS ¥— ¥ ORI H 2 0 #KatE TV &
LT, BERBOHICBIT 2 HEHR %M % ORI

FRREEEGHMOKENEM % 2, Faiomis LTE
RRII L ERIEB G, RHAERNEIES 56 % 08
L7z, ¥ v 275 FE LTS ShD NG ESR
LCYMFHER MU ORK 2 B O RS THE ST A K
W (E OB B Y %) 12iE, FHHio s
L CHIHE & 1358 7% 2 BB 2 g L7z x4 €T
W ROTII 21T 72 (K1) . BT icdH 2o Tix, F
oA & L TR & WIS RFRT oA 2 IREL, 2
Z Tl Spiegelhalter, D. J. 512 & o THE E N 72MCMC
BEONRA XiiEtY 7 b Tdh B WinBUGS1. 4. 37 % FwC
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Aripiprazole Olanzapine
al chains 13 sample: 12000 a chains 13 sample: 12000
L 20
20 15k
N 10
1.0 05 -
0.0 'I : : : 00 -| T T T T T
10 00 10 05 10 15 20 25
Haloperidol Quetiapine
a2 chains 1:3 sample: 12000 a4 chains 1:3 sample: 12000
20 20
151 15[
1.0 10
05 05
00 00
I I I I I I I I
1.0 00 1.0 1.0 20 30
Risperidone
ab chains 1:3 sample: 12000
20
151
10
05
00
] ] ] ]
1.0 0.0 1.0

13. MCMC i&IC & 2 BB iR EDERRIRE DB A v THEOHME (REEAL L)

EoN5 A—F BHE LT,

Z ZTHWELEZE FHWTST 2 —F 248+ 5MCMC
HBOME % X121278 L 72, X127Tid, aripiprazole ® %}
By XWEREEHEEORVETF IV TROIRERE
RL72(Z TR > 7)) v Fakz b L FoR
L, B B E T 2RESMAIHEONTVDL I L%
BRed <R LA). BTl 7z X ) WS % AT
23R BI2IX L BREG OFTEDPLET R 555, MCMC
BETIE, RO72WEBRS (V3 7 #E O EF ) H
SELBZRAEZSELILICXY, BRI TH-TYH
HEIHPSEBOEMY IV ERTHIEICXY
NG A= F DGAHHEETE D (KEOFER) . K1312ht
FEAme 5 #NC X 2BRIBO A EFR O v At %
MCMC #ETH W TSRO 72/ R AR L7z (2 2 TR HAE
JH % ZRE L Tz w28 aripiprazole & haloperidol 12
BT EWHEEBEIHONTWD). KIZ, KREMEH
ZEZE LR EANA X270 (M14) % v T L 724
RERL7. HOREre 7 v ERE L 7230540 0%
B X OHAE 2 AT % 1418 L7z, R1440SR L7k

FHE TV & H W THR AR 5 R X 2 RN O F F
RN L7 R A RIS E K208 L7z, BEIC L %
PR HE I O HAEH % BT % & A DU AR SE ot
Bk v AW o ¥ il (b 95 [95%18 F X 1) 1 quetia
pine (3.47[2.59, 4.36]), olanzapine (2.96 [ 2. 10,

3.83]), risperidone (1.25[0.34, 2.12]) DAV EEE &
"), aripiprazole, haloperidol T & L7208 R ¥ 1, BF
H L CTwv 5Pk MiE3E quetiapine, olanzapine, risperi
done |2 X B EOW RN E 2 Sl (HHIT/R L7
Rhat (Z3RK & 7254 QPR 2 55 2 EH D, 1.1FK
WHTHNEWHEPRGFTHALZI LERT). ZOHE
&, 3. 7.1 TRLIEENZBIRERB IR
5 OPUEMIHIEOPEIRIFIZET 5 I h FTOMA L —3K
T5bDTH%. HHEZEELFROMBHICIY, b
R b7 ¥ F—2 A(X16) 1B L Tlx, olanzapine
(3.55[2.43, 4.72]), quetiapine(3.52[2.33, 4.62]),

JiE ¢ (K117) 1B L Tl quetiapine (2. 78[1.76, 3.77]) &
olanzapine (1. 99[0.99, 2.87]) A HE LR 2R L 7.

C T TRLZHRTE TV & N A X & V72411,
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O Huks#pi3E aripiprazole & quetiapine
DFERINE EFLME TR T DB
A RET V% T fiEdT (A7 T
Bl & LT 2 AP O Z R~
N : W&, R HERFEHRER

aripiprazole | quetiapine R N
0 0 12,423 2,935,635
1 0 7 12,817
0 1 4,333 30,905
1 1 190 1,248

IOg[l_plp] =By + Bix, + Boxy + By (i =1,2,3,4)

i

(CZ7T, 7y =x,%)

D Ly, x5 71
P> 1x,, %5 Y102
p= X= B=
P 1x5 %55 7103
y2 Lxyy X0 V104

O o, HFEATAR & IHHE

LB L logit(p)=XB

SMORE S HD TEHR) & TR e R oMM e Lz,

B~N(0,10%)

‘B’ =(B,, B)~MVN(p, X)

100 0
p~MVN(O0, Tau), Tau=

0 100

X~InverseWishart (Q, def’), def =2, Q :{

& X' ~Wishart (Q", def)

100
010

(MVN : %22 BIEBLAR)

0 0.01

}, SO :{O'Ol 0 }

s ek, ZHAEMEHOE/ISAMICIE T8 HEFRRICY v— RIS 2 RE L.

BiN(0, 1 0%)

¥ Tau - 53R WATHIOWATH

% InverseWishart : i Wishart 234 (AKX TOFHR TILQ O3tk 1 O%E%
W23, 2RI 1 TIEARWD T, ZZ TSN R9< 10 DEAEZRLTE. )

Xdef : /XT A —2%k

14, BEEANA X EAVW-AEEROHE

PEHZZR L 2 WIEIT L D 4 OREROFEFHL O
Bz I LTwa EEZ N T2, AHE
BITRLZZE DT, BIRRE LT — 5 OG0 5K
ELWBATYAEAICE, RESMGET VAR EBED
SR FEFR A & RS AN TR 2 B0 5.
Db, A RGN E O 22801, DERALIRNT AT
BECTH o 72 BB ORI O M 2 LRI O X ) #iE

RENEZELT— 5 O EERICL, EERLORENE
WO T D EEZ BN S HITRAL ZET OB
N7z LT, Wil - Biisha 77— 2 ERnL
TRA ZEHHHATEL L, TLZORETOHLWE
FHMREZ Y ANHEFEFT VR HWT, X 0#Ebs
HEBROMITIZBITF TN T EFHEKDLZENEZD
ns.
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Aripiprazole
(Rhat=1.001) 027

Haloperidol
(Rhat=1.001) 021

Olanzapine
(Rhat=1.004) 2055

Quetiapine
(Rhat=1.004) 3468

Risperidone
(Rhat=1.004) 4 248

X15. HERIRERE (C BT 2 HUERREDOME A v THED
HE (PR1E & 5K IEAXRE)

Aripiprazole
(Rhat=1.002) 0673

Haloperidol
(Rhat=1.002) ohe2

Olanzapine
(Rhat=1.001) 3552

Quetiapine
(Rhat=1.002) 3521

}

Risperidone
(Rhat=1.001) 1214

X16. ¥ERFIES FT7 Y K—2 ZEEICH T B HIEHR
FEDOMEA v THEOHE (hRfE & B5KERAXRE)

4. KREEEHERRE T — 2BITOERAMEES
3G o &M, AR BT %R E T bevacizu
mab OB L OB RICIIREEOMEN D S
& &R R72A%, AERS IZ#RiE & LT 5 bevacizumab
DAEFG % F2312F L7z, Hil S hTwb bevacizu
mab O A EFGHEIE B EUE17, 8081F & Ath o K 3 iy &
WARTH L (e, MEKEEEICHET 2 8|EZ ),
% 72 PRR WD EHT 5> 513 A O AL 22 LAV B T
H5HZEDSHAH. 4, bevacizumab I3 paclitaxel &
DOPEHIC X B A~ OBILHHIBR S 7225, W HESH
LREBCHINCF &5 LFEERRE, Mg, 2
WONTEZ W2 L3y s (M18). %7z, HI9IId#EIE
BIZ bevacizumab O HF 3 % /R L7z 888814 I B s
¥ T3 fluorouracil, FE/NHIAENIJE T id carboplatin, L
% T3 paclitaxel & DA% w2 &, T 72 bevacizu
mab IFIRF O HPLEVEDBRIE DTV 5B 2 L A%

22, MERRMEICH T IMBERREONEA v TLHLOHE

median 2.5% 97.5% mean SD
al(Aripiprazole) 0.270 | -0.709 1.131 0.253 0.458
a2(Haloperidol) 0.021 -1.002 0.929 0.009 0.481
a3(Olanzapine) 2.955 2.102 3.834 2.958 0.433
a4(Quetiapine) 3.468 2.592 4.360 3.469 0.442
a5(Risperidone) 1.248 0.335 2119 1.240 0.446
alxa2 0.281 | -0.981 1.420 0.265 0.605
al x a3 0.115 -0.968 1.294 0.123 0.567
al x a4 0.314 | -0.790 1.503 0.324 0.577
al xab -0.133 -1.274 0.977 -0.134 0.571
a2 x a3 -0.268 -1.344 0.860 -0.261 0.561
a2 x a4 0.476 -0.655 1.602 0.479 0.576
a2 x ab -0.043 -1.190 1.118 -0.046 0.579
a3 x a4 -1.737 -2.853 -0.679 -1.742 0.544
a3 x ab -0.425 -1.564 0.675 -0.428 0.571
a4 x a5 -0.273 | -1.368 0.801 -0.281 0.550
a0 -5.461 -5.478 -5.443 -5.461 0.009
3 2 1 0 1 2 3 4 5
Aripiprazole
(Rhat=1.001) 0.0t9
Haloperidol -
(Rhat=1.002) 0498
Olanzapine
(Rhat=1.006) 1.988
Quetiapine
(Rhat=1.004) 2774
Risperidone
(Rhat=1.007) 0.006

(17, BERIMEICH T BBHREON A v THDH
E (PR1EEBRIEAXME)

Mh. DX, KBERIEHGER S 7 — & RX— A
OfFNTIX, BEMOTZENZEZ S LIIBWTEFSTE
RfEMERLAIZL 5L TS,

Pll, ZZTHE L7 AERS IZHFEMEFICD £0(
BIEHF— 4 R—=ZATHH I 05, YFHERENOBE
BTHLIPHZHD Z EDTE LRV LD E %+
DN, REE410T5 1, 07THEF ORI HED Bz
WReT—451%, RELROREWEEZEZ S L TEELRN
WMTHbH., F/229 LAKRHET— 7 I3HMERISKEV
CEDNLBREN UK LD, ZOMITILEENICDH
FFFEMIC S LWATSEHEIR TH 5. RIEMOFHHIZ B W
T, THA ¥ ENTAANREED ADEE GO TId R
, BIEEDITERICEA P LRTNIEHED L Z EHT
XLBFEORET =IO DEIIED LD, BFNR
HEFIITTRETH Y, COMNI BEROTRERNZ &4 K
KEKRBBLT — 5 56 OF M 2 Ju i i HE G (&, B
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<23 Bevacizumab ICH I3 EEERHE BEE S LU PRRIE)

2 OE B PRRIE (4% 2 10)
$8EBEPRRIE BEERA #4% | PRR | |PRRIB#EEIE BEERA PRR | ##
1| 702| FHi 1,091 | 2.16 1| 273|BMMEEBE 133.45 14
2| 388|HitK 876 | 4.65 2| 121|EBEA 113.42 39
3| 202|&BEHET 717 | 8.80 3| 57|MEEFRLEERM 109.76 87
4| AB3|FHZEMEAE 526 | 3.87 4| 295|fEB T 96.98 13
5| 217 | B EMELT 515 | 8.45 5| 273|EBMALRGH 82.83 14
6| 704|A1Mn 467 | 2.15 6| 18HiLEZEA 82.30 | 224
7| 584|~NES OEUEAD 450 | 2.90 7| 255\ 4 hHA VA R—L 76.26 16
8| 240 |FEMERFRERE A 387 | 7.62 8| 111|MBEERLEERTA 74.24 45
9| 601|5FRERE DI 378 | 2.78 9| 105|FFA% 54.18 48
10| 448 |FEPEEARMAZAE 369 | 3.89 10| 104 |2hfREEEF 53.21 49
11| 649 |BRImiE 366 | 2.45 11| 38[ERAK 4320 | 144
12| 517 Mgk 308 | 3.38 12| 229|\MAAHHE 40.11 18
13| 469| 2B EBIKEET 282 | 3.75 13| 150|[ERZZETL 33.17 29
14| 195|¥EE D RIE 279 | 9.09 14| 295 |BEREERTL 31.87 13
15| 603 |H mEkERE 272 | 2.76 15| 189 |3 ERISE 31.32 23
16| 668|m/MREH L 265 | 2.34 16| 203 |RfE it InE 28.15 21
17| 533|&HMm 233 | 3.29 17| 237 |MAEIRH 26.52 17
18| 11[HEEZEA 224 | 82.30 18| 165|&MEENERSE 25.64 26
19| 717|BigHim 215 | 2.06 19| 165 |[EHIEE 25.35 26
20| 709|mkiz 214 | 2.12 20|  50|ml#itEik B 8 RN AEIR BE 25.12 | 106
0 500 1,000 1,500 2,000

ERMHEBERE 1,554
JENHRERGE | 1,413
5% 1,003 \

A% 085 \

#EAERE 908

BIGERHAOHRER 879
ERMIE 731
EBMHRERE 619

HBIEME 617

[X18. Bevacizumab DEEERMEICH VT 28T (LFE
% 17, 808HESHI)

DA DOEHEFH OLEWMHRICBNTEHETHL L L
BIZH LWIIES T TH L. ZhS5DHBEREICL 5]
VER 7 — & OEHT - M, RIS B E Lo
THY, WIEOHMEDHERD LN TV LHIRTH 5.
F 72, MEFEMICD 29 L KB 2 BIS T — & Ot
X, TMEDOSEKICT —Z D LD LR Gi %% 2N
A4 XE|FIVENTHENTT 0%, IEFICHZFRE @
OBFEEFERHORBB T -7 Il D L) T — 5 %
M, ZHARZ2MZEZ TS 20 % 87— 5 BT Ol
5 HERIIRE .

5. $HOL¥aSbU— YA I RITHTZEE

IhE CESREM, &, LEREORENEOLEE T
HPTHICEZLZ LR, LF2F M) — - H LU R
ELTINSOFZAT S 121X, FEaE, EEOMEIMm
2T, Bal, BH¥EOMEPLETHLIETHDH. L
FaFM)— AV RELT, TEFVRIZHED
MU 5121%, BHONRZTF— % ZREHEMICEE© &
%I, EHB, LN LEST— 7 BEHIATT
XHLZEDBULETHA.

L, MR TRRBEE L ES T — 5 % 72T X
D, E3EGoREN, HEOFENKELSEDLAL ) L
LT, 9FEFICZEFHRTZHD722 51E, EBM
BIRBEBO X 5 7)) ¥ A% EOERIEDTAMIZIR S
nNThBYy, BEHKHOZEM~DFERIZLTMALWVEEZ
SRTwiz. L L, BOETIRABIEZ 28— MR
KB LITR Ty DL a—FY) vy —J12k b, &
HMOREMWIIHT 2% T — & 25T S h, KE,
EU TIZ 215 DM AR % B2 3 i 0 47 Bkt 5 R B 12
AL, BEGORZEEEHRL LD LT 2RIk -
TWwb., IhhboEES, i, LEWEoREED
WFZEIiE, #eats:, Y, BEFEOARRIIVLETH Y, €
D7=HI21%, EEHOHTO L o2 Lz ED 5
BORXEVLETHY), SHREHINIZ) LSHTD
KELEHBZ LTI RnwEES,
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Egﬁﬁﬁﬁﬂ%ﬁo 200 400 600 800 1,000 3F11\ﬂﬂﬂmﬁr§ 0 200 400 600 800
(1,554%E 1) (1,4135EHI)
Fluorouracil | 820 Carboplatin | 614
Oxaliplatin | 817 Paclitaxel | 365
leucovorin calcium | 501 Erlotinib | 292
irinotecan hel | 279 Methotrexate | 217
capecitabine | 139 folicacid | 195
folinic acid | 122 Cisplatin | 187
ELE(QBSEWD 0 100 200 300 400 ﬁﬁiﬁﬁ 0 20 40 60 80
(6 17%EHI)
Paclitaxel | 315 lucentis | 62
Cyclophosphamide | 279 aspirin | 25
Docetaxel | 236 povidone iodine | 23
Doxorubicin | 133 Simvastatin | 18
Trastuzumab | 114 visudyne | 16
Carboplatin | 100 Furosemide | 11
[X19. Bevacizumab DEEZERMEICH 1T 2 #ICHIHAZE
#EhHi) 3) KHAF, RHERT, Kl B EFZOHOA,

TEMZBICHI0, EENCERR, &£, L%
BoOREWEEZDHT, £ DL E2EVLRIPLASH
MHFRZ EICEH L. BeEREVwIEWEEE
RLTIOHNZDOE, —FICELEBHRO®ESAOHE
X230 THAH, wEIC, REBHIROLS EFH S
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Regenerative medicine and characteristics of stem cells

Kazuhiro Suzuki

Recently, regenerative medicine has attracted much attention as a newly developed medical technology

capable of treating various previously untreatable diseases. Research in this field has been rapidly and

competitively conducted, and a large national budget has been disbursed. In particular, great expectations

exist for the establishment of iPS cells as a new method that should contribute to regenerative medicine.

A new regulatory framework for controlling this new technology is necessary to ensure the efficacy and

safety for all people involved, including patients, physicians, and biologic suppliers. An official meeting for
the establishment of such a framework was organized by the MHLW between 2009 and 2010. In this
article, the discussions held at the meeting and the conclusions that were made are explained. Further-

more, some interesting molecular features of stem cells for regenerative medicine will be introduced.

Keywords : regenerative medicine, regulatory framework, stem cells
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Special Report
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Current Topics on Inactivation of Norovirus

Mamoru Noda* and Masashi Uema

Human norovirus is the most important foodborne virus in Japan. According to the statistics of food
poisoning by the Ministry of Health, Labour, and Welfare (MHLW), the number of patients infected with
norovirus has accounted for half of all the patients with food poisoning in recent years. One of the most
important measures for the control of infectious diseases is establishing of techniques for inactivating
pathogens. For the prevention of food poisoning caused by norovirus, MHLW recommends that foods be
subjected to heat treatment at 85°C for 1 min or more; moreover, it recommends the use of sodium
hypochlorite to inactivate (disinfect) this virus. However, application of these treatments is not always
feasible because heat results in denaturation and sodium hypochlorite can be toxic to the human body and
can cause discoloration. Therefore, it is necessary to develop and improve the efficacy of disinfectants and
physiochemical treatments against the virus. Human norovirus cannot be propagated in cell culture or in a
small animal. This matter is the greatest hindrance for testing the stability of this virus in environments or
for evaluating the efficacy of disinfectants, heat treatment, pH treatment, ultraviolet or gamma irradiation,
high hydrostatic pressure treatment, and other methods for the inactivation of the virus. Hence, some
viruses such as human enterovirus, feline calicivirus, or mouse norovirus have been used as surrogates of
human norovirus. The data on inactivation and stability of surrogate viruses are exclusively used as the
data of human noroviruses. In recent years, some attempts to distinguish between infectious and non-
infectious virus particles by genetic methods such as polymerase chain reaction have been made. These
methods include pretreatments by RNase for digesting viral RNAs from non-intact or destroyed virus
particles, or addition of a reagent such as ethidium monoazide for inhibiting PCR amplification of viral
RNAs from them, before RNA extraction. Non-intact virus particles, which may represent virus particles
with some damage (s) in the structural protein(s), are not necessarily synonymous with non-infectious
virus particles. However, the results of methods using these treatments, compared to the results of
traditional methods without these treatments, seem to be more correlated to the amount of the infectious
virus particles. Although many disinfectants or physiochemical treatments have been reported, traditional
techniques such as removal of virus particles by washing in running water, heat treatment, or disinfection
by sodium hypochlorite are still important control measures. Establishment of control measures for

human norovirus and successful propagation of the virus in cell culture are strongly desired.

Keywords : norovirus, inactivation, disinfectant, food, environment
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ZADWETIE, KBEXOFIVZIZBWT, 63CHB I
R2CTOHRIEZEIEDE (A1 log KT % D24
SRR B X ORI 7 Gl O HER S B\ TIRIBR 72
I ZR L7z, —F, Jav A )VA%Z&D, RNA E&
fEZ IR L UCNEkic & 2RI ELE AL L, S0y
ANVAZTTA 7094 VAR AMFLEY L VA L]
RLCERMEIKTAID %L, FFIZ63THOKIZBVWTE
DERDBEETHo 72, TNSDFEED S, Hewitt 5
Fe b oaw LRI A0 4V A% A BT
ANV A L R L CEIIH L CIRBUE AR, B A
W2 EHOCTOFEICIZEESLETH L EEEL T
5.

3.2 %R, 88

SRAVRIRETE 7 3 O BLI O K O B R LB 12 H
ENTWE., ) UYBEEHRTORIA) VTIALA VA, A
BRI ANVA, RUFTIANVAIR, RKBET7 77—
MS2 B XOKIEHE 7 7 — ¥ 0X174% v 728844812 &
B ARTEACEERTIE, 1 logodR AT B 70 S /L I ) o
X, FhZh47.85, 36.50, 24.10, 23.04, 15.48mWs
ecm’T, FIAYTIALNADERSAHFLS NI H
o729, MOWMETIIFIHIIIIALNA, £ XHY Y
TANWVA, KBWH 77— MS20D 3 logii A (2 2 B 7

RAERERIE, FRFN120, 200, 650]/m*T, K
W7 7—=YMS2, £ XAV YIALNVA, 2B YT
ANV ADNEIERIVRICTETH D, TA VAN EEND
P OB EOWREIIIRFISEB L Z T o7z L
HINTWEY, 7o, BREEAR TR K KIZEM

LdaA)TIA4 VA, RUFTIALNVA, KIGHE 7 7
— U MS2B X ORI D 4 logif A 12 VB8 7 S 41 IR
BHE, #h#Nn19.04, 27.51, 62.50, 5.32mWs/cm?
T, AIHN T IANVADPKBRIZRNT, SRR
WKWK TH-72eT2HELH LY. TNHOFERD
BV IZBR N TEAHTSH 5.

YRBEHZE L TIX, AT AV TIAL VA, £ XHY
YIANVA, KIBH 7 7 — Y MS20 g9 8T 3 log,
WAL B 7 ¢ RS S, KIREORA G T T,
ZNZN500, 300, 100Gy THRIAH Y ¥ I A4 VAB L
AXHY T4 NVRIIKRER 7 7— Y MS2X D T
HbHTE, BIUEREROEMAET TIwIhoft
MBI EAL YT LS eh ozl LA G SN
TWwabY,

3.3 pH

EAERERI305 D pH REVERABRT, 41 X A1) ¥4V
AWEpHS L TB L pHIOML LT, £ a2Hh ) T4V
213 pH2 LT 3B X O pHI0LL ETHEERA (5logn) L
T, AT3HVTIANVAEPpHY, A XAV T4V
A% pH 6 T 4 logof2 EEGAIAMET L, fah) ¥y
ANVAEFAXA)TIANVAEREELT, TVAYHAIT
NE, BUENTEELTWAEAEH 7. 4 XHY
VIANABLIORTH Y T AV ADWIGA K H RS
(5lognw) DAFIC7% % 4fid pH2 LUF B £ O pH102L I
Tho72v.
SRYA/ATANAERTAR) T TAL VAR HWE
B (37C, 300 MoEE) TlX, 238 oLV A
pH2 VLT B £ OFpHI0T 4 logwlk I, pH 3 T 3logwlh
F, pH4 3B X O'pH7 ~pH 9 T 2log i EAIHAL X 1
7R L, ~7A /204 VAIZpH2 ~pHI9 T1
logPh T, pH10TI. 8lognfEEE L MR T ¥, ~7 R/
T A VAL pH 2 ~pHIODOHPH TAHRIEL S NI 2o
72",

3.4 HEHA

3.4.1 REEREFIIIL

KRAEFEF PY v 213 a4 VADORFEILICHR)
BERELTRIFHEINTVS, 22 H) TIL VR
ZHWZEERTIX, 5,000ppm Pl Lo XHEEFERF MY
7 AD 1 OEHTHRINBER (5logw) BLTFIIATEL
Eh7z". 100~1,000ppm D TIZMR L 22805 %
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WITHEICE Y EWHA SN, 1,000ppm 1 5O
HT2.5lognfEE L ATEHIL L v & T 5825, 200
ppm * 30 OVEH T 5 logulh EATEIL S B & 53
HhdHpme,

FAHNV T IANVABIOIALA XA VT4 VAW
7o EEBTIE, W A4 VAL D105 o T3, 000ppm
P ETIIBERAE (5logw) BATICAEILS N, 30ppm
YIF Tt 1logPA FOATH - 724%, 300ppm Tl
aH YT AN AIX105H 53055 DAEH T 2 logh T o
Wik EE oo L, £ XA T4 NVATIEL0
75T 3loglh E, 30T 4logol EIA L, Wi A LA
DORMIEFREEF MY 7 23T 2 I E N DTFED S
nTwa?,

ARIFRY 4V R % F AR EE o KR iR b
Uy A2 X BFEBTIX, 10mg/L - 305 DIEH T, Hill
A (R 5logw) BLFICATE LS TWBEY,

3.4.2 7Ha—-IEg

TN A= VDD LIEE - AR D —RIICSFHE S
NTwaxTy /) —)VTIE, 50% 3%, 70% + 34
80% * 543, 75% * 5 DOVEHTAIA) I A4 VAN
4logbh EARTEAL I N7z & F 2E""HH 5 —F, 10
~100%D ¥ B, 1, 3, 105 M oEH TxhHR % ik
L, §XTO5MT2. 3logn (99.49%) LUF A Lo
GirolbThMiEbALNLY. /2, 23AY T
ANWVABIPA XA VI NVAEHNTI0% LY ) —
VO % R IR E B TIE, 84T 2 lognll
T, 305 T 3logu, 605 T 5logulh EDEADA LN,
LY )= IVORRIIED ZHEEOEHARHPLEE TS
Wb dHoY.

1-7a8 ) —VTiEARah Y ¥4 VAL, 50% - 30
, 70% - 308, 80% - 34T 4logwll Lo WA, 2-7
TX /) — )V TIE, 50% - 349, 70% - 55 OIEH T4
logPh LA DA SN0, —TF, =¥ — ) &k
1210~100%DEET, 1, 3, 100MOEH TR E
WL, 3XTO5M T2 8log, (99.84%) LLT DA
Ld%hhofbdhHEDH LY.

FAB)TIANZIIH LTS =), 1-T a8
— VB IU2-Ta/8 ) — VDD AHILR RO E ViR E
i, FNEN6T%, 60%, 58% & SNTWBY, ZOKH
IR BENTIZL- TR N = >Ty ) — V>0
T8 — )VONEFEDS, eI ESE AT n ) oA
WA ERCIZGETIRT0% Y J — )V >70%1-7 1,8 )
— W >T70%2- 708 ) — VOIEE HE XN TWwBY,
10%I% J — I E70%1-7 078 ) — )V ORE &G,
B3I ATH) VI NVA TR L 225 o#HE
TH RO EIR SN TV D,

ULED X7V a— v ORNGELRIR I L TEE
WX OB DBEVTEDSLNTVWAEM, FLrOT7 IV a—
VEHNCEHLTOAMUEIRDOOND DL H T DD
LNV OHE SN TWw A", —J5 Di Martino
S2E, AT A T A IV RADOFE L2 O ERKS B % BV
T, 10%T% )=, 10%2-70a7a,X/)—)v, 710%=T
5 ) —=E30%2-7a8 ) — VoM FBLtruas I v
(2,500ug/ml) 1Zx3 B P2 PR, EHOME, 1F
B, 74 VARRIC L 5 THIESHTITEVED
HIEERLTNAD.

I7 )= NVIZTNVHIIEDO Iy )=V T Iy, U
IFI)—=NVT IV, BRI I)—=NVTIVEMZALER
aA) AN AT RO RSB S 1
TWw5",

3.4.3 ZOfOHEH%E

WKERAKFEF MY A (FEE) T, 10% (pH8.3) i
B 100DERICE D AT A Y 2y 4L AR
(4logw) DFEZRo>TWDEY, /1 %ERICL.3%T
WE =TT FEIIEMEY 7T VT FE2BEHET
HZEI2EY, 4logEEDORITALRIESEER SN TWY
5%,

IR T B AIE AT A Y T A VAR LA
WAL R IZA SN o727, HBIUHT ~ =7 2 HH
® Formulation R-821Z256 %5 A MW T, A2 AV o A4
v AT L1043 [ o fEH T 6 logofE BE IR A L, 1,000
ppm ORMEIEFEEEF 1) 7 A IZTEECT 5 ATEIERD R A
HoT?,

WEERE T, 0.05~0. 1% - S0 OfEHIC L Y,
A2 T ANV AF 4logolh LD A LI TW
57,

TALEFE I AT A Y 7 AV AR L TATERIERD R
WA BN, 15C - pH8 B ZDIEABELTE L, 4logwo
DN HE 72 120, 18mg/ L X 5 LT (I5H oM
T4. 15logulh LOWA) THY, 2a3Hh V7LV AT
TTF AN A40B X ) LIRS LIETH -
727,

I—FHNE AT H Y T A4V 20 LATHEALVE R A5
i, 0.8%MENE - 145 MOEHTHRIBIRA (5logo)
PUF™Z, 10%RYE 3 ¥ 3 — F T30 LINIC 3logwll 1
WAL,

TVE—=NVTIVTe Figrah) o4 VAR LA
TWALER 2 ¥ 5, 0.5%IREF - 1 45 O/EH TRITER
(5logw) DLFEZRDY, 3%7NVE 55—V T30 LLNIC
3loglh Lo E R L7,

F T F—v GBY 3%DBMILKELZED) 34D
BT ANAK LRI R d o 72 L T 20D



J a7 ANV ADATALIZE T A58 BLK 41

5—7, 1.5%BHBALKFEKD20~4075DIEH T4 ~5
logi A2 EE Bt ASIRA L 72 & T HHMED S A LN 5.

W MY 7 A (0.5%EE, 60FVTER) B X UKk
B by A (1%, 40BER) T4logollh Lok
IH ) T AN ADBYA O DFED BTV B,
FNFMBO AT A 74 )V ARRE L Tt %2R
THRLEDLNTWEY,

2TH) T ANVAIH L 2 ~ 3 logFEE O RGO
WA DBHE SN TV LHEBAIE L LTI, @ERYEER
K, 7 VI —IVARE, WXV a= A, ik
H72e Eh3 5000, 7 v U MERER (pH11. 7 L) %
T TER] (pH11.43) & &, 7 A VHEOHEHFNCH &
AN TTANVARIIKH LATE R RSB I Tw
57,

Poschetto 5%, HHEWHEAT TOAEE, 7TLVT
v &, oy U ALEY, @SBRI X A IZoWT
FRTz. EHEE G5~60%FME, 7% 7)) ¥ VIVEEE
H), TVFE F (22~25%27 V% — VT ILFeF,
12%4 ) I=x—EH), nNar AbEW (12%KHEHFE
% Na), BE#BILY (14~16%8EERE, 22~24% @R LK
F#, <I5%FEEE) 2L 24230 ¥ 4V ADAEL
X, TVTE FEBRE, GRS EINS EANHLRIR
FA L7,

Beekes 51, SDS, KEtF+VUw L, 1-70sx)
=V (-7 —)\V) B2ELRAEMOARTELHEE 7
Ay, RUF T4 VA, ABRFEIANVA, )Y
TANA (TR a4 VA EEL), MW (Entero-
coccus. faecium 3B X UF Mycobacterium. avium), EH (As-
pergillus niger) & MW TR 74 VR T 2%)
RehrdbE, 200 OEHTHEOL Y ) — V370
IR =V EFED T AV AT L CHE B R ARIEER) R A
AONGD o725, 20%n-T a8 ) —)lvdh 5 Wnid50% T
¥ ) =% SDS BLUKEILFT M) 7 20REME L
THEHLEEZA, D)4 VA, ABIFFRY AV
2 GBIMoOABEEMY & L TI0%FCS @), &Y+
TA VA GEMOA AR & L T10%FCS % &
F 203N L) 128 LT 4 lognlh EORIEALR) H AR
2a3Nl, NSRBI F VRHME T 5
R RB O KR, 0.2%SDS, 0.3%KEELF bV 7
A, 20%m-7 0% ) — VOREWMBENTH S EHF L
TWwab,

3.5 FKELRE, sEFEVFIE-T3>

i EMLEE (Hydrostatic Pressure Treatment) I,
AR T200~600MPa #EEEDE I 2 MR 5 2 & I2 XD
BRETHHETHY, HrOMERLY 4 VA LTE
DEREIHE SN TVWE., Kok E REFRIZ, &H

EUEIRI DI VI ETHY, EMPOMEYORE
R ML D ™7 A )V 2 DAL 7 EAOEH A
ENTVBEY., &9 —D2Df L LT, HiKERBITR
T HMPE I AN L GRBE L LT L B L Bnwa
EDRITONDEY. SO LIF—HRICOHEAI TR
7 A IV A Al MBS T A S5 L LR, L 223tk &
RIHEDVL NI L EREINTH D, SHRELEIZE L
TIFRBIA VA TORREILT LI D a4 )L
ZIZETEES VWIS D L 2 L 2 SHICB L LE
V5.

AAH)TIALNVA T H O EERTIE, 200MPa - 4
4 (0CLLF, 50C) F721%250Mpa - 24 (0 CTLLTF,
50C) @ 4 1F T4logobh B, 275MPa - 54 [ (§21
C) T 7logulh B O BEGAM DT HFED SN TV 5.
T/, A 8T 4V A& BERTIE, 350Mpa -
54 (5C) T5.56lognDERAN DK TARD SN, F
hFHoy A /094 NV AZBWTH400MPa - 5
45+ 5 COEM T4 05log DA DFRD L TW» 5B,
ARIFRY £ VA Ti&, 450Mpa -+ 54 (#21C) T7
logilh EORBIAB O T 25788 6™, A Fho A BT
%7 4 )V A TIE, 400MPa- 14> (20CLLF) T 3logw
P EDOBGEMOKT2BD SN TWEY, Hihodb )
AR T AR AV ADFHKERIEZITH &R
WAL ST K BB 2 N0, HKFOWEGHT A VA
OREEM 2R TZ EAERIN T DY, Dlota
HUYIANA, TR/ aT 4 VA, ARF%Y A
VA DOEREAH I3 5 EPulkiE, KUF T4 VAR
¥y F— AT A VA EEILRLT, FHWER
\ZH 5HY.

Buckow 5%, A2 AV IANVAEETIVELT
B AREALBIC X B2 AR LR RE L7z, 75C - 2 5ok
B L U450MPa - 155 O KIELHOKE R IO E (T
A—5%i#EL, 500MPa F CTOMADENB LS5 ~
75COWRMETORTALEEZHS 2L, BEMOFKE
LPRIZ & B ANTEAL O T Z it LT 5.

Shimazaki 5*1Z#7% % 4 D A BIFR I A VA %
W Thns s X OEKELBEIC X 2 AR bah 5% i~
72, MIBLEI{L L 72 KRM238 (37 %/ % 4 7 1IB),
KRMO003 (IIIB), KRMO031 (IA), TKMO005 (IB) @
HAV BeZ @A L, 60C TRE10EM O MBI L 724
F, 3~ 5loguBgedili2sii A L7z, KRM23838 & U8 TKM
0051t 2 ¥k & 0 A L S T < A5 72, 420MPa
(25~30CT1AMmEL, ELIZBRET L2314 700D
SHDRL) OEFHRKEMLETIE 3 ~5logwild L,
KRMO31AMLo#k & FLIR L TR S R 9o 72,

Grove 5%, 5% &Lt o A BFRY £ L
A DEFHKELIIC X 2N b7 — 8 2812, ETN
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fbERAT. RIEILDOF—F 23N Y FRARLRE
A, NEHEEFVERVLZ EI2X), HEomisk
fECHifASTRE T, ETFVAEIERCTE /2. 22T,
SRR 15g/L F721330g/ L ICHE Lo~ A 2LAIC A
BFRIANZZHEL T, ZOETFTN % FFli L 7.
375MPa Ll L0 EEKE B 04, < A FF BT
AP & LT, ABRIFRY AV AIIARELE N
5L, ZDi%, 375MPa Yl EoEEKERIIZE W
T, AETFTNVIIREUEVHRTEL Tz A V=7
(EBORFEAORE L VDR ARHELTH 2 & FllT
%) ORRETFRELE. o2 ehs, KEFLVRIL,
BEEOKEIIC X 2 5 ¥ OREWEZILIBT 272D 0F 4
HEFNVICR AR SH S EEZB LTS, ot

LClE, 30g/L ORELIEKL T, 15g/L DREEICB W
T AR ANV ADORFEARRIIEHNEHINIZSH D,
FFICRRERRE P CHE TH o 7.

Lou 3R K OB BEREW ISR L 7237 X/
O AV ADEEKERICE DA E R L
72. 400MPa, 2747, 4 COEEMNE T Y A/ 0y
AWV A Sloglh B4 L7z, 7 A4 V20 AEFEIZE
7, pHBLUOEROBEFITHEL, 20CX D 4ToY;
AR LS hR3 L, S5 pH4) X b ik
(pH7) OBBETAITLENR T o7z, EfICT ANV
A= TN L 7238 O RIEE o6 L DKL,
AEbOREIZEROME H) LY RE-722 L
N5, BMIIEEEKEAEIC X5 RERIC L CR#E
YERHH % LR RTW 5. EigKELEIC X 5 A0 Lo
JEHIEEIZ £ )V 2 RNA O 551 (degradation) Tid
B ATV FEAZOWE (disruption) 12X -7z, L
2L, EiEKELEIES 7Y FEAE D5 (degrada-
tion) Wz &9, PEMEIIHREEL-TETHo72. U
s EEYTRD Ty A IV A DATHEGIC K LR
WEHTHD EMEL TV,

HEREYFA X - a v, TEMBLBEL
HoO—FHET, BHKELEE IR Z2230THY,
TANVTRKREYFA ¥ —T 3 VICHET S, LT
RNAEVFA ¥ = 3 VIFFRWLEED 1 DT, Bk
Bz BEIcRCE (K 74 R) BT HETDH
5. 20MPaLTORIEFREY F 4 ¥—3 3 ~ix, 1900
4E 12 Auguste Gaulin 12 & > TEBH I TR, +FHo
Belisrie (2 »7) wbilkvA5HMT, AERT
RSN TE 72, 1900413 49150MPa 125
THREIFAF DRI, SHCBEOHEM TIX
400MPa DFE Y F A4 AEDBWHEEL 7o T B (BEEF
EIVFA¥—Ta V). BEFREYVFAE—T 3 VITh
J SRR IIE, EEOKE, SEWOGY), ELIE, ¥
YYF—3a vy, B2, RELVSEBOWEBS)S

1] — 3

AN

b 5. FEELE A R RE (<400MPa) Toji
BLALERL C o AL O R WIEHREH 2 229 5 8y F LT
HHDIHLT, BEREYF A ¥ — 3 VIIBRHERR
AP HAL & LT 5.

EEAIIC X B 4 NV ASEORNFIICE T 57— %
BELBOLNED, BEFREVFAE—VavI2L5
AFALOHEIZINFT TALN LD o 72. D'Souza 5
e NEER7ANVAORBIA VAL LTIYTA /B
TANVABLOMS2KERH 7 7 — V2 HOTEBIERE
VA=Y g VBT A BN, REV S
A= aYEH%0, 100, 200, 250, 3 X U°300MPa
(REVFAF—DRKRILES) L LTURHMEI T2 2
5, BEREIZZNZN24, 46, 63, 70, 15C %o
(RER 1L 2 B ki) . MS22%E:fdE = (¥ 6 log PFU) 205
# 3log PFU AN LI NzDIE, FEVFA¥—T 3~
JE300MPa * 75COGMH7Z2 3 TH o7z, $72, TR/
T 7 £ )V 2 13300MPa T#J0. 8log PFU R ik & 17z,
INSOHRZ MO BFFL LI X 2RO R L
W35 &, MS2/827 51 % 7 7 — Y 13600MPa - 2T
S5O MOMBLE REMU ETH 2D, v A/ av A
JVA1Z350PMa + 2C - 5 M CTORBERIA L Y AR
AL DRI D o 72, SHROMRITHEREWFES h
5.

3.6 wa4uaNTIL

<A zunNTNER, KPTHRETLEZIRD S HiAE
REOBEZEPI0YA 70 A= V~F+~ 27T 2— L
DT ol 22 538 % Wy, A B E O 55 1 B 258l 2 8%
BHEMOVEDE LTHEEINTWS, Juyf LRt
AARNTIANVABENENET ) F I NT UK (B
REA F v 2 EGbKh T YD~ 7 a7 %k
PICEBE L THERLZL 0T, VY ER% EoBL
1% BRI T RE IR IS L2 b @) LIRA LR,
<A ZUNTIWVIEB L WENT Y VI E DD
BIMERZAT) &, By AV 2w shd (xa
A1) 74 NVR), RT-PCREEIC L 2 EETHRH D B
L7 NIRRT A Y A4V A% A FIZHY A
TR, TV UF I NTIKPT 6 BT S L,
BNEIXFBLIOLEHEIFOHTDORAIHI) TTAL VR
DREGAMITH 2 log KT L, #FBEMKIZAEEZLT T T,
Hfft (RN OFKRPEE Y O 53 Br 212 & 5 )
Lzt shTna®,

3.7 BEH

Sub™ig, PBSEFHidA Ly Iy ya—RZHEmL7:
2BV TTANVAEWR, TR AT VA, NT
TUX T 7= MS2IZx§ 5 EH KIS X 2 ARELR) R
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#ME L 72, 10PFU/mL DL F & % W 1210°PFU/mL LA
TOIANAZELPBS Fldt Ly Va—2%1
B 7 O — 7 R OKE Y v T IVIZHRA L C20kHz
TR QORI EIcH Y, # 72 VAT HETHE
e, WR3057) 7 A VARNIE LRI R EMEEL 72, 7T —
7T v AN & BIEGARM I & 0 e LRER, A
bR AV 2 OFEHE R, HRE, AFBARICKT
L, 10'PFU/mL L F O J1fii Cid, PBS THML 72346
WAL & 2 R, A3 H Y7L IVADS
5 NTZTUF T 7 =T MS2A104, w7 A/ av A
WA THotz. ALY IV a—ATHRLE
B, AaH) A VRIS THRIBBRFLT & 2
S7205, TR Ty A IV AII00 ORBEWHEEHE TH
3 A21.55logw (97.24%) DAFHEALIZ L & F 5 720 10°
PFU/mL ® %7 4 )V A DY 471%, PBS THML 7246
TH0TDOBEWWHET, 22 AHY ¥ T4V ZAD2.67
logi (99.79%), /N2 57U & 7 7 — ¥ MS2%%. 62log
(99.998%), <™ A 14 )V AH0.07log, (0%) D
AR E 2oz, SO EDS, BEEEREZTT
7 ANV ZADORTFALR BRI TH Y, Mhohnzeem
JE, PUAEwHIE OMAEDEPLETH L, LML
T,

4 IRBE, BRPTOEEMEREL
4.1 KIREHICEIT2EEMEREEL

TARMIEIEIZ B 2 EFRHEE L HE L A TEL IR
T, WHLEFE T K —REHAKFICBII20ah) vy
4 W A1F30mg/L (ppm) + 5 FHOEHT, 4logubl It
BERAAME T L2 B SN Tw 5, RUFT 7 /IR
FFE CIREOREEREF M) 7 A 2300 EH LT
2.85logMETICE EFoT0AEIERNDL, 2T HY Y
TANZIERY) F AV AL CREIEERE S b
7 ATAELEINR T WE L TWnA,

Bae 571, #b /K (surface water) & #i T 7K (ground
wate) ICBI B AEGFENE~ YA /0L VA, 237
VYA NVA, RUFIALNVA, MS27 77—V = HWT
BTz el & PCREEIC K ABIEFEREIT o 728
F, 25CICBVTERIA) 74 )V ZFEGAG B X O
P ERMEOBPVEETH Y, o7 LIV R LKL
THEMEIMEL 7 a9 A VADRBEIA VAL LTHES
HTunk bz, vy R ay A4V AR  EE
RN TL /B A VA EFERENI P72 L0
5, i EARRLHTARICBI)AEFERBTIEIYY A /0
TANWVAP I BT AL VADREET A VAL LTHEBTH
HZEERLT.

R O XHEIERIE T DY T A X DA LRI
JUIANADRT V7 4 7RG TRRZHETIE, i

DIALNVA (R)FIALNVA, a¥ 74 IVA) H33.75~
6.25mg/L + 3057 DVEH THI RS (1 ~4logo) LT
AR LI DL, /a7 4 )V A Tid10mg/L
30 MOEHTH 8 & 1 AA5E PR LA130
%) L2 ehn, AEfFTEEIERELsShT,
A NVAREIFTIA VA, aFr 4 VAERELT
WHEICHMTH B ELTWBY., —7J, Shin 5%,
#FZR 7 1) — (chlorine demand-free) ®KB L 7 1
073 VA T 4V — TR L 72 4 OV AR
FEHWT, a4V ADEFIKT 5| %
WAz HCBIEEY (197~260bp) & K\ HiEE
¥ (494~1,033bp) %1% N % 2 » RT-PCR TH
LRI RZ R E LR, 1mg/LHAHWIiE5mg/L D
I DKERDATALIHH SN AIERIRET / av A
VAR E LR T4 VA, MS27 7 — ¥ & g

LT, MS2X DIZHEIETH AR A 7L VAL DI
EZETHY, ThETOWREIIE a7 AV RFHEHE
WZf Lk cidze <, @Y 2RO cHorko 2 oy
ANWZADTHLIIHETE 5 LABRT N5,

Kahler 513, £% 2 35&HF0EEKbPOE F 77
JIANVRE, asyF—o 4 NVABH, Ta—
ANWZIRL, <= 20y A )V ADEFMBIC X B A
LRI RICOWTHRE L7, HEEEL2E 21T 1mg
L, K5 F2F15CTENREFNRDO Y A NV RIZHT 54
WAL EEZMF L2 2A, 72074V AITK L
TROBATF LR RERL, a7y F—I (4 VAB
SENCH LT b 89 o 72, KiR15C (pH7) DIFH A
IO RELSHEDBIALN, FTRBERKROMWIRIZ X ) RhHRIC
BWAA SN, CT i =3HFMRE (mg/1) x WL F
(min) & LT 3logn®O G LICET A CT % Lk L 72
MR, WEFRREE0.2mg/L - KI5 T - pH7 O &M T~
7 A a4V A130.016~0.023, € v T T/ 74V
2#1130.035~0.99, T I —7 £ )b A1%1120.49~0. 84,
aAr% v F—T7 A4V BMIE3. 2~5.2L e Y, fl ek
BLTarzdyF—74 A BEIIFERKDIREEIC X
5> TR R200DMHIFHMEZE L. 202 ki,
USEPA O JFRKABIZE S 574 FF 4 >~ (Guidance
manual for compliance with the filteration and disinfec-
tion requirements for public water systems using sur-
face water sources) (Z/RENDH DX Y 4 fEE W CT E
ThHo7-.

Cromeans 5", #EKFOL M TTF /7L VA (2
B, 408, 418), YT UUANR (T THyF—1
A VA B3I, Bo#l, =a— 4 )L 218, 11#), <
Ay ANVRIIKNT B, K, £/ 70T 018D
ANTEALRD R % AL P 4 O &Gl 2 W 35 Z & THRET L
7o BEFWHEITH LT GREE0.2mg/L, Kiik5 Co 5
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), 3logn» AIEALEF O CT f (mg - min/L) &~
A7 a7 4 AH0. 02K Tl DIERIEZLETH Y, K
WTT 7T/ 74V (0.01~0.12), =2 —"7 4 )V A
(0.97~1.3), a7 ¥ v ¥ — 7 4 Vv ZA B3 (1.1~
1.4), 2 7% v F—27 4 ABH# (5.5~7.6) ®OIJE
T, A7% v F—2 A VABEIFRLTMETH - 7.
£/7mu53IY (1mg/L, 5C) WL TIE, Ta—
ANV AR D D B & T CT fE15~18, %7 A/
O A VA S EZEE N (70~78) DITHLT, 77
A NVARR T a—7 4 )V A1191% CT fii1, 00084 E
TSP D 572, T2, B2 27095 3 VALBIZON
T, EFEUHE D &7 AN A ORI K X 724208
HY, HEAKDY A7 EHRMI Y AT L OREHEIZOW
THHAZMAAZREL TV,

LEE 2 2OEWE TR TS HOBKIC BT B3R R LA
LT A VAR Ta sty F—7 £ VX B5
R PSRN EEZRLTWDE, 2OZTEND
HEARPOEREOREICH LTIzt y F—T 10
A2 BRI BRI & LCHIV D Z & TRIFRMIZ Y £ )V A 24
MRl rRB T 2RESD 5.

Kitajima 3k Ko b Jav L VA, <72
a4 VA, BYF oLV AIMOEFEIC X ARG
IZDWTHET L7z, KR CIRIL 72368 7 ) —ofik
BKIZ SO A VA HEML, 0.1F 721320.5mg/L
DWEORFREBRMLIAER, 79— T v 41285
BYetE 7 AV ABETIE, =7 A a4V A GEFR
J£0. 1mg/L - 1204 ¥ 72130.5mg/L - 0.5% D WL B T 4
logoDATEALZI R Z R L, R+ 74V AR Tl30.1
mg/L + 12043 C3. 84logw, 0.5mg/L * 2 %3 T4. 65log,®
LRI RER LA, —F, U7 V% 1 L RT-PCRT
HIETFRIB 2T o 2R TIE~s T 2 20y 4V X3
F i 0. Img/L * 1204 0. 04logw, 0.5mg/L+ 24T
1.15logn& 2 0, & 2 o £ b A (0.1logn, 0.8
logw) & REXLEIAON Lo, T, BT A
WADBBIET A VA RNA OBV LD DB KEDP-2Z
ED, UT7IVF A A RT-PCR THRHIENS 7 4 VA
BT LD R A VAZRBLTWS EIZERT,
EKIZBIT B 2 ER AT a7 A VAD) R
BRI DD B EHE LT 5.

Lim 5"E~v 20994 vk, KB 7 77—
MS21ZH 3 A¥EHB L O BIER 1T X 2 A bR RIS
OWTRGAHE (F9—2T7vkA) £¥a—bBX
*uryrr 7= o2 ED) 7V E 4 A RT-PCR
FHOTHERG L. 79 —27 v 412X 5Bl
HE TIE, WELBEIZL S 3log® AiGILE O CT 14
(mg'min/L)id~=7 A/ @7 4 )V A T0.245(5 C, i F
&F£0.193mg/L), 0.179(20C, 0.184mg/L), KW 7

7 —3 MS2Ti30.360(5C, 0.174mg/L), 0.142(20
T, 0.172mg/L) Th o 72. " MALEFE W IZ X 53
logo R IEALEE D CTEIZ <= 7 A/ B % 4 )L R0.147
(5T, 0.288mg/L), 0.055(20C, 0.255mg/L), KB H
7 7 — Y MS27T130.207(5 C, 0.174mg/L), 0.071(20
C, 0.178mg/]) & 7% - 72. USEPA Guidance manual for
virus disinfection Tlx 5 CO S T FEE Smg/L,
b #£33.4mg/L TCT A6 (), 17.1 (=
BALEFR) THY, SEOEBRTIFTA NI LD
THRERTTANADORNFLIFERETE LT Lh D,
EPADHTA F54 vid /a7 4 Vv AREICTH5ER)
BMBIBEARLTCWAEEZONSL, —~HTYTIVY
4 LA RT-PCRIZEAHETIE, ¥ T A /074X,
KBW 77— MS2& H12, HE, “BbEE0RIc
Lo THEHETHRBEMETRIZEAEALN -7,
T/, A0 A NV ARKER 77—V MS2X 0

HIMFER AR LIS EZETH 20T, =
) IREE LTMS2Z Wb 2 L3 WEETH 5,
EHEHLTWA.

Lim 5®1Z~ YA/ 074 VADF V2 X B
WCDOWTTS—7 T v 2k BEGMY A4V AKH
&, U7 V% 4 ART-PCRICE B#faFHRINC X DR
L 7R /2094 )V AOAERICIE, EBELD
b, pHASKE B, pH5.6L 0D pH7 OFEMTX
D ARG RERIB ARSI (Y ViEEITL
mg/L). AIEILEIZB1F % CT i (mg - min/L) %0.3
(2logw), 1.2 (3logw) T USEPA guidance {20.6 (2
logw), 0.9 (3logw) THY, 2logAiGILIZB VT,
USEPA 74 NS4 VI T HEMTH 525, 3loghilh
L2V TIL, SHOERHERLD, USEPA L) b &
WCTHE %5 &) ICRETLEIRB SN, #ED
WHITBNT, 3log A iEfbd CTEIX T 7/ 7 4 IV A
(0.04~0.10mg/L - min), K1 *+ 7 £ )b 2 (0.37mg
L, 10s), ABF%~7 4 VA (5logw, 1mg/L, 60s)
ThHY, FHEoO<Y A/ a4V A (1.18mg/L -
min) & WET 5 LEWETICHDL L, JaTA
WARMBOBERT A VALY L EIREDF L)
VL EZ O, A TS ZKOIRE (BRLW 7%
EORMPOEHEES) bZEEITRETHLLWELT
w5,

Park S EEKho~y 2/ ao 4 VA, 23k
VYA NVA, Za—9 4 VAR ERBRE 7 77—
MS2IZxF 3 % %45 (254nm) 12 X 2 AT LRD R % Wit
L7z, RMYTF 4 v 2294 VA AL, BRI
WRICEIE I AN AE TS =2 T v, THETSHZ
LI DA LRI R A L2, B EERFoY A VR
WZxt LCid, 4logoMGLRFICY o X/ a4 )b 229
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mJem?, T I—7 AV A12830mJem?, AT H ) Ty
A )V ZX25mJem?, KIGW 7 7 — ¥ MS22370mJcm D 3K
RIS ECH -2, T, MO —7 1L
A1280 3 EFHRICERT, B 228 ARICH LT
EHiEER L, e b av A VAORFZ E LTIEA
IAVIIANAINEI TR/ UTA VAR LTI—
ANALRZBMB L @) L E 2 oh, MLoAERLIBE L
FTHREBETANAOMWIRER F 272 ECHEKFo e b
J a4V ACHT BRI X 5 AT LIZDO W
T, ARG EEZERTRETH L LBRTND.

Love 573 N 77/ 7AWV A28, KU F 74 IVA
3, N7 F 77— (MS2, QBeta SP, Fi, M
13, PRD1, Phi-X174) & AV 7 # V=7 731 V& T
B L7-KBERE 7 7 =Y EHWT, KBty Iar—%
WX BAAEILRY R 2 M LAz, 7 A4V RIE PBS 7213
WARTHML, ERBNTRRI2GH, KBt Iab
— 7 THRETL, I AV AREZFH L2265, o
EDEPMEARL DT T/ 74 VA28 & MS2TH
D, KRt & 2 AL ERER 2 0 TR R & 7%
BIRKTOHYARIEE LT MS2AFHTH S Z & %2R
L7-.

De Gusseme 5%, Lactobacillus fermientum O &
KEOPRF P A VAP ERT &) IR
L, Y 7vibke=v 5> (PVDF) B & b L /28
W2 X BEEKHF DY AV ARTFLIZOWTRE L7z, N
770 & 77— Y UZUIHT B AR AR &, 2,500
mg/m®_F J ki % a3 — + L 7PVDF % fE H
L, 3. 1L/ m*h D E T A4 IV A2 B L 22354612
3. dog DAL HE R L7, T2, 74005 — M
W2, BEHEOEER271ng/L A S #opk o 3100
ng/L FCEMTE . SOV AT A% TERTSL
m’D it # T PVDF AL % 17 21X, 3log® 7 4 IV A
RFEACR RN r — VTR TE B E LTV 5.

Shirasaki 571, BEtLII vl ra 745
—MPEICE B a4 VADKRENRE, VarEF
F2uo A VAR ENT TIF T 7 — Y Qbeta,
MS2%& H v Cirat L7z, B&EHI L LT PACI %#1.08mg-
AVL THH L22%4E2, 4logollh b/ a4 L 2K
KT OBEEMEPERTE, USEPA ORD 5 4log®
B« R bz imiZz L7z, Q-beta & MS2IZBJ L CTid 2
lognT 721X 1logf2fE /B 4 WV AKERF X 0 W
B, BREFMREERLLIENS, B av 4 LRI
DVTIRE SR LRFDOLEND LN, Gt Iv s
<A a7 4 NVE —=F T AV AREDHEK DG
LICEHTH Y, MS2% /1™ 4 )V A DRI H
TELIEDWRBEINIZEHELTWAS.

Hu 5%, Ag-Agl/ALO:D el % FIH L 728k

BT DR E R EAEY ORTFECOWTHRE Lz, ¥
— A —NT, WHERBISH K Ag-Agl/ALO; (0.2g/L)
ZANT, 420nm<OWHEEMY L, Tu=—TkiE
ZEHT A 2 ETATEALRI R ZMET L7z & 2 A, Sdy-
senteriae (pH7.25, 1043), E.coli (pH7.25, 60%) & %12

S8logD ATEALE AR S 7z, F 72, Ag-Agl/ALO;
OARFELRI R AL, KHITHAET 5 HCO-SOH I X 0 3
WENSZZ S, FHEMEY LW AT, EREE
AF T I RNTHOBTFRENE, 7V—FT %
L, MEZ AT 5, EW) XA XLIZDONT
MELTWA.

ZRRALF & v (TiO.) &, AMRIZ X - TOH, O,
HO», HLOZED 7V =S5 I A NVERB L, Tl %
AL X D ERIEHZRTEEINT WS, Lee 5™
3, 25m]/cm’OESBEHIZL D=y 2 1 4 VR
X BB L F ¥ AEAE T T3, 6logw, FEFETE T T3. 3logi®
WOERL, RIVEBSB L OB F 5 v oftHOA
A% L7,

Katz 53 FTARIBIRD 7 VA VAL X 5 AHAIC
BOWTHERERY N2 T+ 77 —V2 (MS2) %, A
BIRFdes £ VA2 (HM-175/18f k%) AV idLF+ 7 A v
A (T1lang #k) DIREIZR B %27z, 4 TCBT
HLFATA WA, 28CIZBIFALFT T4 NVABIUA
RS 4V ADORNHLFRZ, $RTOFHIETICBY
TMS2OANHELFELIZIZF L TH -7, 4 TOHA0.1
BB & 02 IR M BTid MS213 A BUF &7 4 v R
I HELIAELSIN2AY, 1205 B X U245 [ o g
TIIZIZF U L ) WCRE LS Nz ZOR» S MS2
DES%T 7=V, BNIANVADCTIZBITET IV
B EEAVLBIEORANE T =) VT AIREE &
DI BLELZELTNS.

Charles 5™i%, W TFKICBIF AL bOGERY A L
A(TF/)IANVA, =ryr5yaI4 VA, Jas L)l
R) OFEGAEREL L CORBW 7 7 — ¥ OF H: % 5l
Th0, BEMBLOEY TV L LAPCREIICZE S
RNA ERfEZ K L7z, 12CoOMTRIZBWT, &Y
fliic3Eo L w4 Vv 2o, REEOEWIEIZKE
W77 =Y 0X174>T F /) A4 VAR >KIBH 7 7 —
VPRDI>EKRVF I A NVASES>a sy F—7 4 VA
B1# T& > 72. PCRIZ X % RNA#HIC X 2 HF I,
GII Ju A NWVAS>TT /) I9A4NWVA>SGL /a7 f)VA>
IYFaIANVATHo72. TNEDRRNS, HTK
D MEERTA NV AOHYAREE L LTI RO FH
KW 7 7 —=IVRT7 T/ TANVADEL T D EEEL
TWwab.



46 [ES VANV Ty

5 A BF 8 A #oE

#1295 (2011)

4.2 EBRHHBICEITIEFEMEREL

FAERRICRRCRICB W T HEE 2, &5 vidma L%
¥BmWcks a4 VAERBENHEE 2o TW
4. Butot 5T ABFRIA VA, Juvf)VA, 1
FIANABIORTHY) V74V A% TERBEE
RN BUT AR E AT LR R A L. T —R
V—, FAXY—, fFT, NV, Nt reHni-
20C, 2 HEOHFERFIZLY, A FTTBVTHRIA
)Y ANV ADHELEEDA (2. 7logw) L7z UAAY, &
Yefi (a4 VAIZYTNVE A LPCRIZE BEET
ERDAR) DA I 1log LA T T, SR 2138l
Bi3Nhho7, OHMOBETIX, ABFFEY AL
AL ay A NVRIIFFFEMKLREELRL, 0y
ATV —RY — LNV THKEH 2 H B LAEIZ 11logo
WA L72PAE & A ERRGE O ITBE SN R do
oo 7874 NVADGLE GII DTk GI o AEF
MEWEIIZH Y, GIIZT IV —XY —TIiZ90H T
2. 3loguD WA A BB SN2, TS DEREEND S
DT ANV ADBEFERMPEOBE TIL, wAkB L ORAEH
WA GL /By A VARREEALARNTH o722 &
X, Al SlognllNOEAT, ZLAEDT AL
ARBEIN G572, 200ppm DIEEFEKIC L G T
i, AIAV T TALNVATEHIZREDEIKE L,
GI, G /a4 VA, AR I A NVATH TN —
R —, AFT, NIONVTHRIZHD LA, 7AXNY
—, NkyYTIR// YA VA, ARFRY A VATHE
BRWVRBIER SN G o7, WERKIZLBEEHICEN
TAMFRIANVARZMDOT 4 VA EREELT, T
AR o 72, T AN =) O FLERICL S
PeETix, 5, 10, 25, 50ppm D 1 G HOIEHTITE
A ERPRNFIZ R L, 105DERTY 2logull T 0#A
WZEETY, vANVADBREOWEENER L.

Mattison 5™, 22 AV Y7 VAZFWT, L ¥
A, 4FT, N, BIXUATFT VL AIZBT B
PRIz 10%BFAAN O A\ TIER L7274 VAW %
75 - W, 4CE-3RKRTTHMBISL M
B, A CTTOEENEEANICHY, 1 FT2RE,
LA, NA, BLXOAF Y LVATIZ7 HE $ TGN
TANVADKH SN FRIZ, NATOEGENE L,
HRE L2 WD B VIINADRS DS 4V A DI #EVE
NI B EOBE D 5NN T A VA OGN 1258
L7-BRBETHALEELRLTVAD.

Hewitt ¥k, =2 —3Y—5 v FO#k A1 B (Green
shell mussel, Perna canaliculus) % M\ THibE X 0'%%
LEEEICX AARTLEMRET L2, 3 L7-6 v M50
RofkA HIZZMI XD, I GEH%1708 THUL IR EE
90C (=2—=Y—=F ¥ FTIZ90T - 90 meLss £ v

AZADAFALICHEIR ST WD) ITEL, 2108 THEAH
W2 RS, BEOHWIZRERTIEY AV ZORELIC
T TIEEWI EERBE L. /2, 180 OH s
& ClEHOIREIR63E T, A BIIFSEY £V A 1d1. Slog
DI, 1800 I D H KD R E TIE PO iR ERT
T, ABIFRTZ AV ZARBE S e o, ThHD
RIS, BMAKTO IHHOREL 7 A IV ADARHL
WCHESR LT B, NI X B F o NERRE O L%
NP O#EETIE, BRI L2 FoRHAKTTOHR
DIREEE 15 HT78C - 143308 T88TITE L 72 & ¥k
HBENTWE, T/, BHi104T THLREEAT80T % 8
Z D7D ERIEMIIEEL FT25, HHAIF T3
~ 4G5 THol2 e THHEDND LY.

Baert 521%, EHBEEOFEKNE > TWE T AN
—IZoWT, MBI ZBREMPEEZ~Y T A 70y 4
A, KIEH, B & 0°B.fragilis HSPAOIZ &35 7 7 — ¥
B40-8% JHWTHINRA, 59 ANY — ¥ 2 — LIZK AW
EIEGR YA, 65C - 30BNt Eh. 86,
2.77, 3.89logw, 75T * 158D M#ET2.81, 3.61, 3.44
log D EGAM O WA DRO LNz, EHlZwy A/ 0y
AWV A, BL0-8T7 7 — JIZOWTHNEFEE, 4T - 241
W L2 R, BRI TIRED S hh o7,

Baert 5%, ERQE, 13)NAFICBIT S PEFIC X
HBREB L UOEEEEICO VTR /a4 VAEH
WTHIAR, REHER ST ER EofkEk
(portable water) 12& % 1 M®OEH (100ml DKIZ L %
258 O#HE) T0.390gu® WA, 13INAKETIEI 1 HD
e (10g DIE ) NAE%350ml DK T 2 5 M) <
1.01logw, 3 [ @ i T1. 26log® WAL TdH - /2. —
¥, 4.98%0.21logPFU/ml # &Lk St ) ER &
12133.21%0.58logPFU, 139 MAE (10g) 12133.74
+0.28log PFUDY W A @ 4 VADBBIT L7, K
BIWIE ) NAFEREGAKICBU 2 EGME 2 TR,
FORKTIX 7 HHETIE & A EIRGIEA S, 1390
AFEPEHIKTIE 6 HH T TIEE A LRGA O WA % 2
57205, 6~ 7 HHBHIZHTTO.67lognDAPH3dh - 72.

F72, BERICK B2~T 2 07 AV ADOATEALR)H
Rk (pHS.18) & B W idfii 3 & 5 VK (demine-
ralized water, pH5.62) THM L 2 TH 72 & 2
%, 20ppm D#EEEERD 5 55 OVER THL I % 7 VK (pH
4.13) T 1¥2.88+0.25logPFU, fik ¥ & (pH7.70) T
132.41+0.18logPFU A b & 1, SR DAHEALIZ150
ppm DBEEEEEE &Ll I &2 T VK (pH3.58) Z Wiz
P& T, 4.29%0. 15logu®WATH - 72, 13)NAFHED
WAl (139 NAES0g 80T F 721390 C DFHKIZ 1 43
BRI, #HL22 145 4 CTTHH) TlIAHlie 2
o, TOREDIEINAEDNVE X5 —EiEH%E
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A% L80T TIE35.6%, 90CTII78.8%25KiEL TH
D, ZOWEEEBECHHETLIZENTELEMELT
W5, 7, EEA (shredded) EREBIUIERDL
Y Y (chopped) 139 NAFIZHE RIS /0y
ANVADO21TCIZBITBEFRIZ6 P AMTIILALE
Bl e o7z, BFFERIIBREHEE L LTS h, F
WZEEAR R OWE, KW, {HEEIZ0.2~0.3%DIRETH
WHNTWA, 1FEALETOME, B, ¥k, vq
WA L7V VT IV K ERSEPZERIEORS
ERTH, FVIVTLVFe FERLD, MR 5
FB DI, SRR IEERE, BERLKE T, B
{EKRFRISHAMNTK L BRI I N B 720, FEEMIC
ZITEETH L. 72, BEERITFIERICRESI NS HF
BZSHERITHY, FAVILVTLFE R, KIVAT VT
v &, REHEBRF MY 7L, BBILKEE EDICHR
PRAERERE (WHO) 2SBIEMOHHRE L THRET 5D
DOOEDELRSTNS,

Fino 5%, WH I, HAF, L ¥ A% T %A
BFRIANVA, TAFIANVA, 2THY T4 IVA
DEHBZ X B AELZ MG L7z, 240mWs/cm’ @ B4
T, L ¥ A Ti34.5~4.6logy, H & ¥ T 1¥2.5~5.6
logi, A4 F I Tid1.9~2.6logDWA T, L ¥ ADKM
PR LA E NPT L, 2 haxR) —DEREIRD A
WAL 2L o7z, 40, 120, H 5\ id240mWs/cm?
DGR T, A RIRICKE LBV L2 72,

Butot 571%, N —BIUON—TOEMIHELET S
TEeMEDH B EER T A NV ADORNEEALICHE T2 7Y —
ARTA4, ZU=AFIA +MEk, AF—LTF0FV
FOERNMEERHET B2 ODEFNVERZ T2, A
BRI ANZABITRTH) 74 IV 2DARTEEAL
i, TANVAREB L OEENRT-PCR CFHMEL, /
Ty £ )V A OAEFKRM I E =M RT-PCR @ & TRl L
720 799X —, TH—XR— FAXN —, [F
T, NV, ) W TRELSN LTI —
AR T AMBAEFT - 72458, L 72HRICBVWTA
BFFLE T A VA RNA OERMBIZIZEAERD L 2ho
72 (<1.3loguunits) 7%, HAV O gtk 131, 2~2. 4logi
BERV L. 7094 VATRAIVLVOES % BWv
T, ZEMICGI I B GO/ By 4 VA LTH
i (P<0.05) BE#CTHo/z. GII /BT A4V ADY
4, RORNEELOBRENKRE P >/2DIF 7)) —AFF
L DON=T NV, 2%k)) LTNV—RY—Th,
¥ C2. Tlogunit 84 L7z, U 7 v % 4 & RT-PCR
WEE RIS, Juv 4 VR EHERL T AR
7 AN AT ERMED WAL METICH - 7.

Th—=RV)—, FAX)—, T3y X)) =LA
FIEHNTT7) =X NI 4 WUH O, 80, 100, 120T

T2050 1, A =T 2k 2 LT OWEOREEZ TR
7oo ARIFRD A VA DREGEE, 80CHMELTIE 2
logRiMi DA, 100CTE TNV —XN) —THH &R
i, MHBRAELTEZRYD, 120C TR THRIEAR L
o7z, RNARZIREICT S L, 80CTid A BT 4
ANWVA, a7 4 VA LD 1logekiiDkd, 100CT
FARFRYIANVZAEGIL a2 £V Al S 7z
P, GIZ A VAEHRIB S Rdo7z 1200 TR
GL /a7 A NVAIMAAFIT2lE ABIFRY 4 VR
LRI ALIT & % - 7225, GII / 77 4 )V 23 KRR
.

NIV, Fx A7, T VEBIUNNEY ZHNTIST
HHVEIECT2LETHDAF =L TSV F U 7FI2E B
B WARIAER, BCTIHARFLEY A VA, /1
TANRE S E R THREIC (P<0.05) WAL,
NEYTOAMFLEIA VA, Fy 4T TDARIN)
VIOANWARERE, ABIREIANVABI A0
AV ZDJEGANE 3 log A EIA L. s av A
Z® RNA BEMEIEIN—TOMBEICL YRR, RIK
EL WA L0 I Y MNTH Y, 7 A4V ZTliE 3 logw
unit L LA L7z, 75COSEMETIZ ABFLY A VA
DOATEHALOREII» R D /NESL %Y, F3¥ 4 TORE
ZEDNTHEY T 2logoD b H o7 GI/ a7 A4 IVA
® RNA ORI, I ¥ ME2BRWTHToORALIRIT
FCTHo7.

Mormann 5, FHEOENORED 5 W IZHIERIC
A VA FEHLEEOFBO -0 0B, &5
DK - RAF D7D OWK, Wk, Mk, BLOH#E
FEOBMMIZX BI04 VADARIHELR %
RNase QL O Em PCRETHANZ. ARzl 5
TeDIWHBERIC L > THMICATbN S B (R—F ¥
F, 72X, A—=ATF4 7)) TR, 7L R
RNA EBMEDOHERBIHHR Z o 7285, — i, Bk
BIOREDODIATON DM (Bl © Gk, S8, B
PAt (zpH4.5) BLOHREOBME (22 1) £—
Yav)) TEY A4 )VARNA EEHOBVIZIZEAE
Bl hihh o,

Baert 571 & LAY Y 12 L7z Iceberg lettuce (H A
DEFEOLIZR) HEHE L2094 VAB LY
B.fragilis J&#: 7 7 — ¥ B40-8D XM FEwEF + ) v 4B
X RO AR RE TR, v R8T 4 VR
IR LT, AKREKIZEBHEEE LKL TS 5121 lognD
W% D 7259 7201212200ppm DO KHEIHFEREF U v
L dH A\ id250ppm D BEEFE AL E TH o 72, B40-8I
HLTIZEDMIIZE 5T 1loguD iR A SN D
o572, BA087 7—Vidv v A/ a4 VA ERELT
T PEATTR 7200, RHEEFRME S MY 7 & F 72 1 EEERR S
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LBARUCALD LY ADHERREOEEE LTHHLEL
TWw5b,

Casteel 5%, 4 57T, FxU— b~ b B LUK
LH AL ARTR YAV AB L OREY L L
ATHDHREH 77—V MS20OHFEIZ X 5 A iGLRh#
FRNRS. NS0 EEK10~20ppm DX E TIEM
T5E, ABRFRIANVABIORER7 7 — Y MS2
1390~99%RENRIEL S, 9% EOYELALNR
Too AFTITW 7 A NV R %A LK200ppm O UEREEF
B THENT2E, ABFFRY AV 215454, KB
7 7 — ¥ MS2IZ 3 43T 2 logiolh L o J& 4Ll @ 3%, A 7% A
SNz, MS2& A BUFS £ v 2 O ATE VB R 13 2 1B,
LTWZ ehd, EBMETRIIEROBEICBWTH
WOHRMEZ JET B0 S X O A )V A
ELTHHTEZWREMYN DD 2 L 2TV 5.

Shieh 5%, KRMEFETORL V) 7I2BIT 5 AR
g A Vv ADAELGEZRRRZZ. ALy iz AR
RIANVZAZHEML, 5 CTAEMEFELRHE, 1
logoBl B3Rk U, A& 06.75%035% 4% L7z, Dl
28.6H LEtH &Nz, —F, 2%IMEMPBS o> A #
g AN 2%, B URESEFTICBWT, 7HEIZh
oo CT—EDIRETERAE L. I)INAEILLDOT ANV
A DRI 2 %IEM PBS (=) AR TH - 72.

Casteel 5PVIIEEN—RAIZBITFT L4 F TEIIZAHH
L7274 VZAORNE LR HIWE LT, B/ VR &L
TRBW7 77— M2 R U724 F T%, RIIEFE
B b)Y AOWMA Y F 72138 U CRE) S B 72Kk
Z= v M X BRI R 2 TR 4 F TS L7
MS2i%, BEE KB OtEREEFRIEEL< 2, 20, 200ppm
DEMTENZENG6SY, 2%, 6%NATEAL SN, F
72, JEEEYE IR A< 2 ppm D PG KT MS2AH
EN7zA%, 20ppm T 7213200ppm D HEE FILE % &
KT SN h o7,

Sub™iX, LZ¥AB LSS5 Y (pepper) (2L
2AIHANVTVIANAFBINY T A 207 )V A
KT 2 VEESF M) T ADORTFEILR R AT T
Tbb, HRLAELVIZABIONTR=Zg (AF VO
ET) IZZ TlogwE2IEZ5longe® 2T H ) ¥ 4V
A, DR OIANVAEREML, 2%F7235%) ~
HE3F b A B \iZ200me/ L KRIEIEFERRF b 7 A
ZISH T 723300 S Bo Sl 2 ik L2, <
5loge®d 7 A VAEEFRLIGE, *3H Y74
ZATTRTHHBARUT E o728, 9270974V
A 2%) VEE3SF MU 7 A B \WIid200me/ L KT
BBF b)) ATIRS2~3logPIET, 5% g3
MUY ATERIBRUT E 2572, < 7log® 7 4
Amua LA, ATV TIANAZ2%Y) Vi

35 MU 7 AD> 5 logD iR TH - 72D IxF L200mg
L XHiEFEEEF M) 7 A TlE=1.4ogPETICE & F
D, xR0 7 A4 VAR, 2% VEE3F M) T LT
3= 2 ~3.4log® WA, 200mg/L REIFEHEEF Y ¥
ATIE<1. 3logu® WA, 5%V V3T N T ATIIKR
WAL T o7, UEOMEBI 5% V3T
MU AMBTL Y ABITHEWITEAS RN &2
5, 5% VEE3F bY Y A RIREHRFERF YLD
BRI D EHE L7,

4.3 IREHRICEITFBIAREE

Hudson 5 i3, A" F VOEWN, =R, HEHERE%0
K% e AT\ IRE CHAET 5 7 4 W A DA L B %
ELTCOFV Y HAOFERARERTI AN P TA VAR
WTHET L7z, AL, Y U REEBREEZHWTE Y
UHAmFAE I, BEN20~25ppm IZE L TH 520
S DR R MR L 28, IR % 5 o HEE S ¢
7o FO%, AV URAKELNNEREIED, 51210
SERE L7, A7 I5— (BRAAEE) %155 HE
WL, AV FRAEZRESES, AT VIIBVT, SR
V=2, Ry F, Lo LIZEIrNATH) T4 VA
(FIAF v 7 LT sEz7 4V A) 3. Tlogwl L
DL ER L. MEBOXY F, M, BHETLI N2V —
LSBT B ERR (F Y Y FELSG, M4, RE R
L, BAR15) TiE, BT AV A3t S i)
572 (5.37x10°LL Loigd). 79 AF v 7 DA, Fi
(Fabric), #ifk¥ (Cotton), H—Xv MI&EM L7z
ANAZRNT, Hlo R T, B, %, RICEREL
72 AV ADRFEAL BT o 72558, IR D ERICARE
s, VY HTACLHLENICHRIRECRET S/
Ty A VADRNELIZHEHTH S Z L ZR LT

Lee 5%, 7 XA/ 074 VA% HWTH 4 DBRYE
TOEGMNZRART. T—ERBLOOHTIZT 7212
30CTix 1 HT 3logwlh LA L7225, 4CTIX30HT
2logw (F—¥), 40H T2logwlh F (BLD) Db
WIEFE D, 20C T 2logokiii (X —E), 1logkiil
(BELD2) OWPTHo7z. BEFOAEGFEZ40H BB
BLAMER, 4T K E T 1 loguk il DA,
-20C £18C Tt 4 logw® WA T, 30T TII24K: [ T 5
logll EOBA B LNz, 0.5M B DWW 1M DI
ItF P T LAHERETT, 2EMEICERZNLS
logn, 2.5log® WA 2 iBdlz. —J, VT IVF A A
PCR T, BEMBOWBPIZIZLEALHBEBIN 2o
7.

Park 57?1k, A7 YV ABLOELSTIv I ¥ L0
HLHY) 2B LEFMEE MS27 7=V BI Y/ 0y
A WA T FHWTHNRZ, MS27 7 — TV OREEAliZ Y 1 v
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A MRS 3B O TR 21ogy (A7 ¥ L R2.5
%, £7Iv I FA4N1%) WAk, 25C - 2 HBET
E 5121 5logd® A L72A%, MS27 77— BN awy
A NVZADRTPCR O3 ¥—IIHM Y £ VA& L i

L C24BE 4 F TIZEILR T, 2 HHEIZ Llogn® A L
7-.

Park 5™ IXXHIEFEE (HOC) % ELAILFWITHA
SR LHE R L CAER L 72 KRR L 2 ARGk
Z, O A NV ZABIOREBEYA VR E LTMS2
Tr—Y, A/ O T4 NVARHWTHRE L. &5
Sy Z AWM AN (FLHY) L AT VLV AIHERESER
3 FEH D 7 4 )V 21320~200ppm D K i i FEER AR D10
S (BLF) OfEHT, BB LA V2 a3 ¥ —#
3% TH 3logui®A L7z (e b+ a4 VAL #EE
TR OARFENE) . KEBRT TIX208O/EH T, &4l
BIXUOBEETHHIE, 2% TH3logni b L7, F
72, BSHZEMNICERICHEE L2RA s HE LERE L
T, 1%FE2EL3HOTANVARBBEEBAL, i
BT Iy 7 A NVEKRERR, TEEHIANZRE
L, 180~200ppm D #EREIHF 4 1 R E S ¥ 72, £
DGR, YAl TIE3. Slogolh b, EIEFHE TIZHE
5logl LTSI SN, AHMENHER SN &
HLTWA.

Belliot 5™1%, =W A/ 074 VA% HwTERRBEY
THEH SN B HFR ST 2 |bitk 27z, v 20
a7 A4 NVAE, THhVI—=I, TIVI—=JUNY/ IR, T
)—F, REFra— NI CHEBRIEZEEZRL
7=.

Magulski 5™1%, E#GEEZORMICHFRET S/ 1
TANVADRNFALDEF IV E LTAT v L ALK
Lizxo 2 /089 4 VAZ VT, 8, Z7VvsLvy
VFEe R, franxy ) — ), EEEH IV A (300
ppm, pH7.0) OATGALRIR 27z, WEEH R EMT
T, HHEEOBREERD L VIE 7V VT VTR FEE
&7k H, #EERE TI1, 000ppm, 1,500ppm T,
FNVFIVT VT K Tid2,500ppm T 4 logoll b o &g
MWL BB LN, = F =, 17028 —
WV, 2270 —VIZDOnT, HEEMET (NGbaE
DM T0.03%DAMBET VT I v EEdL) TORGE
LR ICIZEED SN2, O AER R T IV a—Ividl-
T ) =T, 30%D1-7ax ) — )ik 5 5 oVER
T 4logofB g, 40%, 50%, 60%D1-7 0% —)Li36
log M2 D EHM DD DA SN2, T F ) — Vi,
50% T 4 logi 2%, 55%, 60% T 6 logfEE DK TH
oz, 227un ) — V3R L RERETH 560%T
3logfBEDIBAICE B F o7, AEWIEROMER L
BT 5720, HEHESEMELEANEEME RELRBRT

0.15%DHMET VT 3 ¥ £0.15% DR MEk % &) @
WhHT, 3HEOTIVI—VOREELR R % kL7
FEE, 40%PB X 60%D2-7T a8 ) — ), ¥ ) —),
1-702% ) — VORFEALRRIZENENIZIZFABETH -
7-.

Terpstra 513, &B/EFM TR IEZTAL NV ADAE
M EARTALHEARE L2, 2 oRa =T 4 VR
(e PRIBARETA NV, T3 74 VAETRAEY A IV
A, WHERFTIAVA), Bz rRXao—7F&#Hk
TV AIVA (£ XV ET AL VA, ABIF.Y 4L
R) %, b D B VIZImEE R T 4 B R K R
BOABFRIANA, £ XNV EIAL VADI YN
O — 7 %4570 4 )V ADBGAMIZITEE A LKT LA
Mol TOBRBEMTMETS L, 7HZFTIEH1logw
ORI FE 5724, 28H H T 4 ~ 5 logiofE B2 & Fe
WA L7z, — i zE#HA L LTER SR TW580%
I )= (o RI—=T I NVADAREBEEN TV
%), 0.INKERALF b U 7 4, 0.1%KEHFERRE O
TEALRI R 2 B B & OV TR R, A RIFR
TANAZEHERT S L, WTNOLEATHRIMRAE (5
~6logw) LAFIZHRAZ LT RD o7z b Tlid0.1
% RIEIE F BRI OANGILAI H 25 15 EoERT5
logowh EOARIEALAED Sz, MR TH0.1% K
HWHRMIE ORGSR o 724, 1 FHOEH Tk
13EAERFEII R L, 105 B OIEH T 5 lognf B OATE
{LATRD BTz,

Morino 5™, WWREICHEET 5 7 1 IV A DRI
LDOETFTNE LT, ZBILERTAOERME T T A
Y— LV EIZEMLAT A Y L VA FIREHWT
AT RIREO RALEE A (F30. 08ppm, 0. 22
pug/L) 12X 0, 0.5%FMBIEAET (8o 72iK58)
THRIHY T4V 1345 ~55% AR, 6 B ofE
T, 2%FHREBIMGE GREEZEERSELHO7 1V A
TR D D) FAT THBESE/ATA) YT IVR
1375~85% MM B EE, 10 OfEH T, £hEh>3
logoi A L7z (REIZV3T 1 3$20TC). <0.3ppm O
ALY & A (CE390.26ppm, 0.73ug/L) Tl 5 %4
JRIRMEFAET TR S e 2a 7)) 74 VAR5~
85%MHRHREE, 207C, 24 OFEH TR (4 logw
PLE) DIF & %o 7228, 45~55% D MHR E Tl iR
(F¥ 8 ppm, 22.4pg/L) O BALEFET A TYH, 20T,
2R OVEHTIZ & A BRI OIK T IIBIZ S N D>
7. INSORRDPOEBENTICBITS2430) vy
A NVAD AL ZE N AN X A AHACICIZ B EAS TR B 7
BB ZHSTWB EEE LTV,

Girard 5®IZ AT Y VAFETAAD ) 07 £ )V A D
12659 % pH EHFHEEOREB L O ZFICRAE LY
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A W ADARTFAITHR T 2 RERHER OMEx e MO
TANABLTY A /094 VAZHWTHNR, b
b a4V ADWFEE pH IHEFE L o 72h, <A
J a7 A VAL pH 9 B OMRIBEIME W (25%) 6
WERPMET L7z, AF Y VACRE S/ 0y
AWV ADATEALICIE 3 D KEIEFZEEET b ) 7 AR
T105 i OEH T RT-PCR 12 & 2 AT T 3 logu
VLowdh R L7225 HEMHT vE=T MEaHR T
FE LTV I =N TiZ 1logo A TOWAIZE &% 5
2. XA 20T A NV RITKEIRER T PY T AICED
Gl B & O EAE TR T 4logolh L OB BILE X
n, b A VALY BENETH 72,

Sauerbrei 5™i%, 2HIEDOHRORYE K 3 — FH
(Betaisodona®, Betaseptic Mundipharma®) D3
MEE FALYDOHA BT 4 VIZHes TR HEWAE
T B L OCIEFLET T, Betaisodona®E7 7 F =7 v
ANAR, DY IAVAETHETIA VA, R)F—=37
AWV A SVA0IZK L CO.55 M DfERT, 77/ 94
ASHNZHR LT3 ~5 0D EHT, ThEh=4log®
WLERL, ROLMETH 72K F 7 4 v 2185t
L Cl2605 ML EDXRETH - 7. — ), Betaseptic
Mundipharma®iF WD 7 £ WV 22 LTH 545
UTT=4logD A %ERL UEDZ &hb,
Betaseptic Mundipharma®72s 5z J§ ® 7 £ )V 2 D ¥ 7 #
ELTHLTWAERWmLTWS.

Baert 5%, KA 1) — (KoOBEMY % %07
FHERIC L2 D 0) 1B MBI X 5 BE&I0HEARIC X
HIA4NVADORNELETRI. 75 7074V ADOARE
EDEFNVELTIT A/ T A VA% HNTHRRE
B, TCoMKiRImEL, 52 oz X 28tz 7
H, 13HATo 724558, A%< Th 4logod 7 1 )V A Y
O T ANz, — N BETANVADETNVE LT
Bacteroides fragilis &4+ 7 7 — ¥ B40-8% FH\W 7235413 7
H HT2.5logi® P L7z, 74 IV AROBAIZIREE >
ANADES: KATY)—, BEDLVIE+—1+27 L —
TWH LKA ) —, REKEK) 1AL 7.

Wei 5"1%, fix ODKEF DK (manure) B L O F K
7HE (biosolid) O~ A2 a7 4 IV AEB LA BJF
RKIALIWAD0CTHBHWIZ 4 CIZBTBEEMEZ60H B
ICh7= R, RNARICOWT AL E, TILVAY S
ff (pH10.3, pH12.0) O FAKHRIZBWTH 7 £ )L A
® RNA 213 0 H THL 2SR (3 3logo) DT
Lol ABRIF% Y 4V ARNAX FAER (pH
7.7) RWAKOFFEOHT20T - 601 B THBICE R
WALz, 4CTIIEETHo72. YT A /874
WARNA RV Y ML M) OKREE, FTRIERD
FTIE20C TAREETH - 728°, WA TIEMRE

TELIIRRETH 72, —F, BEMiTAHLL4TH
HWIE20CO60H I OBIZET, ~7 X/ a7 JVATIE
FiteD M) OEBER T OEOHTIRFERBEICE 24
EREVWIBE SN o720, ABIFFRY 4 VA
i, M7 VI = ATREL MY OREE &L
TT 5 DERKMED b)) DR & O Tl G
FHERFL, PRI X ARV A SR, D
E2s, BHoOTEONE OO DM T KGR D #E
I T ANVADY) A7 LD, ZDY A TIET A VA
OHFECHMOREFIC LV RARLZ 2R L.

4.4 FHICHTBI3AREE

Lages 52134 aA V) vy A VAR HWT, 9FHHED
THHMEEFEH O30 H 5\ T 2 5 HOVEHIC X 578
BEHBLA 9.5%0 L% ) —VIi62%T 7 ) —
WV, 0% 5 391% 4 V7RV ra—VeEgEiT
7 7 — VR HA] (sanitizer) &L CTRIENTH -
72, 10%REFrya—F (1%0F%3—-FeEt) %
G Lil®H) (antiseptics) (X308 D 1EH T2. 67logi D I
PLERL, WTFhOT ¥ J — VIO HRER, ET IV
I—VOKEAF B X OPLE M (antimicrobial) ik & b
BRLTEOAELRRER L, N Z7ud v EHFOH
WHEABIIR DV RIREZRL, AEHCZWFERR
LTABORERTH o7z, Il ehn, =7 /-
EHROTIRABEFEH B L) 7 oy &aHE AR
TIZ/ 89 A NVADTFHIIA TG THEZ LR L.

Macingara®%, KV 7+ =% =2 A K)~v— (BN
WT YR AEOATF YRR ) LAY E
LT V- ViEoFREFEROAMMEE, v o
FIANA, R)FTIA VA, BrOe b oy 4 ILVA
DRBIANAELTHRAA) Y IAL VAL TR/ O
A NG TR, RBRENTIE, Fhsoy
AWV 213308 OFEH T 3 logull L DR b7z
7%, fingerpad ¥ (FROMEEE : INO KA 4 VA %
Perli LA 2479 k) Tl&, 30BofEHIZED
RTA/S O TAINVAT2.48loge, 7T/ TAINVA, 1¥
7 AWV AT 3loglh b, KRYUF A4V A T2 98logn, A
FIFF95 4 v 2 T1. 32log DLV T - 7.

Liu 5™, 7oA Vv Z2HWT, Javf VA%
HFRsd-FiRTOZY /) — )b, WERMEAR, BIO
KT X BZARWEEL L OBRERR LR A Lo
1%, RNase L% O %= PCR &Y Cafii L 7z, &
BRI T OFEERT160ppm LL L o0 o> K i 3 R F b
U7 A RNA EREOBA RS bizdhs, =5 ) —
WZREIZ Db 5 TRIEML L, 0.5logfRE DA
W& EF o720 ASTM CREM BB &) ofE#ETF
$81: (fingerpad method), BLX O Fodw R (T2 ¢
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D%AT)) T, FRIHESE2 07 4V A ZRAPUHE
AL G120, 67~1. 20log) B X KBV D A
(31 130.58~1. 38log,) TIHIAYK & & R=EHIR
BLEoIst L, 7V a— Vs AN R
BRT, 0.14~0.34log DAL EF 7L LT, #iE
b7 N a—VHEFIRHEGEANL , 9 4 LRIk
LI R CTH 5 2 & 2R L.
HoPIATA) T IANZAEZHNT, FHRVWIZL S
7 AV ABRERNRIZOWT 7 A R EGeAl & B E T/ %
BT V=), ZANAFY Iy, BUHRT V=
A, Bk LTaE— FMEAW, M) rzuty, T
J—VFHEERE GNPV —TEHOTHRE L. £
DOFER, MARICEEZTTEDATDH 74 IV Z&EH1005
DIREIZHAL, EHIEFHRVRHINY FY =T 2 ff
AT 52D v A VAR ENEE 22 8
EHIELTCWA,

4.5 BYRADETAIVZAENE

Iwasawa™ H 1L, A& OERHETICHEETNLKY 7
/)= VO—HFTHH7aT Y N TV YOI ANV
AW EFTA) Y IANVABLIT sy F—T 4L
A ATR Z TR, 10 oM T, 2logolh I
D7 AN AAEHACR R 2 R 720123 ah) ¥ A
VAR LTImg/ml, I 7% vy F—4 0% ATHIZ
FLTIomg/ml P Eo7a7 v Ny 72D UABLET
Holz.

5. BIETFREICEDSERM Y 1L ABHE

7 AV A DELFERHFR OATE LR RO E L7 A
VA DEGNE T PR D & & AME— R R BRI ) (%
etk Rik) Th B, AR, YL RBE DA o
ARBEORIERF NS & H W BRSO AN 5
FEEICHET B2 HEA A SN 5, Nuanualsuwan 5%
X, ABFRYA VA, RUF 74 VAIH, BXUOA
IH) I ANRAEHNT, ARG, HEFEAH,
BULNEL 24T > 727 4 IV A % B 53R, RNase TH
fbL7:%%, RT-PCRETHRINT 22 &1L, RULHD
AN AT (RGET AV R) LB L 72 A4V R
T REL7ANVR) ZXBITELWEEEEZRL. K
WEDOHT, 25%IAFAAE T TORGELRY R % B R0
% v 72 RT-PCR #: CREAM L 724G 8, Begufili % Fa A &
L72GE S IRL, X0 ERED D VIZERH OERR
MZLEELTBY, EBICIE X ) RE, HEE O
JATREDE D S EELR LTS, T/, OV RIEAH
IHYTTANAELELT, ZNSDIHNIH LTI
P TH A MEEEEREL T 5.

—7J, Baert 5| Nuanualsuwan 5 258 L 72 %%

WM A <Y A a7 4V ADIBMEIZ X 5 R LOH)
FIZHWTWS S, EEMEOFMEE ) 7TV F 4 A PCR
W& EEFRBICEHAEREE s HE LT
5., —J, ¥ A/ a7 4 )V ARNA ZHBIZ 5 > &
Tz N5 LGRS S B A, BB & 4T
S 72 AE, MINEI NG ol Fi2, A 0v A
WADBIZ L DAL TIZS0T, 150 LETHDH S
LEMELTWS.

Topping 51, MEIZ X B 7 A4V ZRT- O ERZE
LI & YR FAERIC @I L2 £ )V 2 RNA % RNase
WPT R L -1k, RS, U T VY A4 APCR%AT
WV, RNA Qa3 ¥ —§zix7z. o#aTErE
GMERARIER L LB MBS RO b2 e h b,
7 ANV ADATEALEFH IS T & AW H 5 2 &
BFHEL. 72, e b0y VAGILAEZATAY
T4V A FC-O¥k & Ikl LTl U LR R %2 4 % 0
I213.3CHEWIREZ LEE L2 s, e/ aw A
WAZATA) VT4 NVAL)BICH LIESITH 5 2
LEBRRTNS,

Lamhoujeb 5*’1%, Nuanualsuwan 5% O F UL &
VT7NVF A4 LANASBAZEEZHWCL Y AL LHEZ E
Tk L CHBLBEAEN (ready to eat foods) H w7 4
VADEFERR, Ly 2R EREBICRNS Nz
Oy A4 VAREGERGT TR THI0HAERFTL I L
AIRE NIz, F iz, NBVLEL BERORIIOGLTHRaA
VIV AL B 4V A & R LTS <,
RETANALE LTHY TR ZVWI EEZRLTWAS.

—J5, BIOBETHREZ A LR 7 71—
F & LT, Rudi 5™, MROAEFLOH EIZFIHT S
IFIVINESTHANEYT VS A4 LPCRIEZMAE
H, AELMROARERINT 5 HEEHE L. 2ok
BT F TV LE THA FHFERE LMo A THiTY
MIZBAL, BRFUEIICE Y ZF I 2E ) THAF
& DNA 75345 #4 L, PCREIC X 5 DNA BlEASFLE
SNEDITH L THAESTMETIEZF VT A€ THA
FASIILPICEA L7z /2% DNA BIEAFHE S v
ZEEFEHE LTS, Rudi 5% Campylobacter % J
WTEEZIT> TW5AAY, Soejima 5”13 K H % Kleb-
siella oxitica # JHWCREED Z & Z Wit L T\ 5. Fitti-
paldi 5P 7RIV I AR THEALA R - YT IVF A A
PCREFIC X 22 FONT T UL 7 77— T4OH
% s L7z, 85COMBMLEL L X OV F 55 B3
(Protease OB) MEcBWTTFRYE I LAE)/) THFA F
DHITLIE T IEGEEA 1 & FEIEGLER T O|HNE T & 22
57275, 110COMEO Y13 &R TH > 72, Kim
LYNITF VI LAE THA FUHA RNA YA VAD
MIZEIS L7z, R F 7 4 VA 2 BB, 75 v
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JHEICE B T F VT AE ) THA NLE%ZO
RT-Y 7 V% 4 & PCRIZ & % Bl % i U 7205 5,
T 72 FEERTIE S 2 2SI AR A S, &Gk
7 ANV ADEEED S OMIMIBEIGTE RN H 2 L
W L7z, IS OBMRFRAIIED SR A VA
WF- DOEHRIENERORGET A VAR T EORE
K3 2 D%, SHOMBEOEREIIFEINS.

6. HHUIC

W DMEREIC L PIbAR I X 2 A E 5%
ZHNBEAOAENMEZ E, a7 4 VADORNFLIZET
LBF=IERmEN2o20H 5. LirL, £L OH#HR
WL R B SR ST & 2212 D BT, KIS
X574V ARTF OVEBRE:, IMBMLBEE, IR KR
M) AT K B ST e AR IR E 2 A
FigE LTHESITONTWS, $ b/ avAfILA
PEEBTERVWZENDS, BrO/Jav L VAZEHNT
OEHBEH R EBRATE LWV E VD K E ZRIEIKIRE S
N-FETHb. & bay AV AOHIHET O &
K AV ADOEEFMIL CTORIEO KI5 EEh T
5.
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Determination of the particle size and relative light scattering intensity of
aggregates of human IgG and humanized monoclonal antibody product induced by
various stress using dynamic light scattering

Shingo Niimi

To evaluate the usefulness of dynamic light scattering for the analysis of aggregates in the

manufacturing process of monoclonal antibody and its final product, the particle size and relative light

scattering intensity of aggregates of human IgG and humanized monoclonal antibody product induced by

various stress such as stirring, increasing temperature, shaking and freeze-thaw were determined using

dynamic light scattering. It was found that 1.3% of relative light scattering intensity as the minimum

range and the range of particle size from 28.91nm to 3,000nm of aggregates induced were determined by

dynamic light scattering. These findings indicate that dynamic light scattering is useful for the in-process

control tests of aggregates during the manufacturing and evaluation tests of aggregates for final products

including the formulation and the storage. Some points well taken at the application of dynamic light

scattering are discussed from the viewpoint of its merits and demerits.

Keywords : aggregates, monoclonal antibody products, dynamic light scattering

1. FUBHIC

7 N BMERESICBWTHYWE R EAMY TH
B EERIT H IR THEEME T 572217 T <
TEEVEDRE & 2 Z W REE SRS S Twb Y. Lk
MBoT, O LRMEITTREZEIKCEREL, KEICE
M 0N H 5. FICHURERS T, BRI
Uy v Arzux 7574 —CEBEHER W pH3)
WCEBBEEPEINTHDE 20, BEAPERINPY
W, 2, 1ROHBGENS L —HNICE T mg/ml
DOERETUH IND 20, #HML, RAFEOMBPETHRE
HPEESINRT WIS H 5. BEAOHHIZIE
R A XY a< b5 T 4 —HHw LR TW
525 1-50nm DR FHEHT LEEERE TL2H
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BEHT HEERDPIHTETH LY. RREIZBNT
i3, & bIgG KU MEE/ 72 u—F VHiREANIICE
WTHERA L RICK D FEINBEREETVE L
TH, BIEHELTHNT 52 L2 LD, PURESEM,
THE S N HELE D B 2 BREAR DR 1858 [ OHIR SR
LR AW L, BEAROFM L L CoB Ll
OFFHEICOWTELERL 7.

2. MRFE

(1) IO

WRRIEE LTHlENTWw5B e b 1gG D Bk 5
M%25mM 7 T VS MU v A (pH6.0), 125mM Hifk
FhPUYTAICEDPL, 0.45um D 7 4 V¥ — THRHE
%, 4 TCITRAE L7z, EBRBIAAIE IS 150 #% i 0. 25
mg/mlICHRL 72, & MEE 7 0 —F VIR AIE
% 4 CTHRAF L7z, FEBRBAMGKIC LRSI TO0. Img
ml {ZFHRL 7=,

(2) Wil b IgG DA b L ASEME
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INA 7 OVH200rpm T 1 R, 2 B @I TOlER
WCEBRED (FFGANATVRERY Fa¥L v Fa
— 7H1320rpm & %\ 1Z640rpm T 6 BEfH) @-85C it
SR C RS M OV K T RV o SRS ALE (3 |l, 5
|, 6) @A MLATUELZ., 4B, OFRUCONYE
BizBwTid, 8EKD) B ML RICX Y HiICHE
ENZHORTEWET H72012, BULEY Y T %
12,000rpm T 5 7w L, BEEARZ LB E L THWT
oMW,

(3) v MbE/Z7Uu—FVBHIDOZ L RS

v MEE /7 u—F LBk EFIGRE, O (65T
T1043, 15%7) @FERMTOREETIZL 284 (T AN
A 7 Vh200rpm T 1 KRR, 2 BER, 3HRR, 5HERRD)
@FIMTOREMICL 2L ) (BT AN TIVRORY
Tu ¥l vF a2 —7H640rpm T 3 R, 6 EBER, 9 HE
W) @LFLEF CRtosm (20, 40, 8[W)
DA ML ATUIEL 72,

(4) BEEAROWE

P TNV o T (nm) KON o AH G AL R EE
(%) 1% Malvern 1 ® Zetasizer Nano-ZS 12 X h #Hll%E L
7oo BB, WEINHFOCHGELEE L, DIV SsT X
DHRKRENGDFDITIDVHNY, Lo T, HlES I
7oA G EEL RS X E R A TR 22w,

3. MIRER
Fig. LCTHB DO & b IgG 2B W CTIRAFRE D BEK D

Fig. 1 Effect of increasing temperature on the induction of
aggregates in human IgG using polypropylene tube as the
container

Human IgG solution was transferred to polypropylene tube
and incubated at 4, 25 or 37C for 1 d, or at 65C for 15 min.
The particle size and relative light scattering intensity were
measured by dynamic light scattering.

FEIZ AT TEMERT. 4T 1 A RFETI.0470m @
KRR A93%, 123.9nm @ B K27, 2% & h
2. F=F 3R L TRV Y IV ORBEELETL
Bk R E SN2, 25CT 1 HIRAET % LA DR
TE—=27H1,535mm > 7 bL, FBERFBRICI
HTbHES5N7, 65CIsG MM TIZHRADIZE AL
#328.91nm DEEMRITIHFE I N/-.

Fig. 2l MEE/ 7 0 — F UHREAN B v TREF
TEAEEROFEICRITTEHZ RS, I3 hu—)b
TI36.01nm O ko e S, BEKIRHB SN L
o7z, 65C105 DM BLIZ X D 1,987nm D % 4 K A%
2.5%FE X, 155 OMBIC X Y 325nm D Kk 4K s
12.9%FH I 7z

Fig. 3i2Hilio v b IgG I2 B\ THRIED B LK O FE
RIS ERZRT. 1HRHOBHICE D, F12234.9

Fig. 2 Effect of increasing temperature on the induction of
aggregates in humanized antibody product using polypropyl-
ene tube as the container

Humanized antibody product solution was transferred to
polypropylene tube and incubated at 65C for 10 or 15 min.
The particle size and relative light scattering intensity were
measured by dynamic light scattering.

Fig. 3 Effect of stirring on the induction of aggregates in
human IgG using glass vial as the container

Human IgG solution was transferred to glass vial and stirred
at 200 rpm and ordinary temperature for 1 or 2 h. The particle
size and relative light scattering intensity were measured by
dynamic light scattering.
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nm DEEMRDU0. 5% FEI N, 2 RHTIIHAEROE
TAHT189. 6nm DEEMRITFHFE I NI,

Fig. 412k MEE / 7 0 —F VIR BEANC B W TR
PEREROEEII LI TER 2R, 2R OBEFIC X
D, 434nm & 2,723nm DL ZNEN16.9% £ 4.8
YFE I NI, 3R TIZ560nm O Kt LK 5335, 8% %8
FHEIN, 5RETIEHEARDO S TA880nm D &4 74K
ICHE I N,

Fig. 5I1CHiliok b IgG IZBWTHERIC X B3R E 9 28

Fig. 4 Effect of stirring on the induction of aggregates in
humanized monoclonal antibody product using glass vial as
the container

Humanized monoclonal antibody product solution was
transferred to glass vial and stirred at 200 rpm and ordinary
temperature for 1, 2, 3 or 5 h. The particle size and relative
light scattering intensity were measured by dynamic light
scattering.

Fig. 5 Effect of shaking on the induction of aggregates in
human IgG using polypropylene tube or glass vial as the
container

Human IgG solution was transferred to polypropylene tube
or glass vial and shaken at 320 or 640 rpm, and ordinary tem-
perature for 6 h. The particle size and relative light scattering
intensity were measured by dynamic light scattering.

BEAROFEIIRITIIEHEZRT. Ky 7ol rFa
— 712 B\T320rpm 6 R TlABERIZF L S N h
57235, 640rpm Ti3126nm DEEARDT5. 3% FHE S h
7z —J5, A5 ANA T TId640rpm THEARD ST
A3165. 5nm O EREMKIZHE S 7z,

Fig. 6. 1% 0%6. 212 MEE/ 7 0 —F VHARRANZ B
WCHERNZ X AR E D PEREROFEIIRITTIEHZ R
. Ky FuvllLyFa—7Tid, 3T 09090m
DEERDC. 1%FBEEINTD, FOBRIFFEH T TITE

Fig. 6.1 Effect of shaking on the induction of aggregates in
humanized monoclonal antibody product using polypropylene
tube as the container

Humanized monoclonal product solution was transferred to
polypropylene tube and shaken at 640 rpm and ordinary
temperature for 3, 6 or 9 h. The particle size and relative
light scattering intensity were measured by dynamic light
scattering.

Fig. 6.2 Effect of shaking on the induction of aggregates in
humanized monoclonal antibody product using glass vial as
the container

Humanized monoclonal product solution was transferred to
glass vial and shaken at 640 rpm and ordinary temperature
for 3, 6 or 9 h. The particle size and relative light scattering
intensity were measured by dynamic light scattering.
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Fig. 7 Effect of freeze-thaw on the induction of aggregates
in human IgG using polypropylene tube as the container
Human IgG solution was transferred to polypropylene tube,
frozen in the freezer at -85C and then thawed in water at
ordinary temperature. The freeze-thaw process was repeated
3,5 or 5 times. The particle size and relative light scattering
intensity were measured by dynamic light scattering.

ALEINMIR SN o, —FH, TIANLTILT
u,BMWTW&m@ﬁ%W#w9% BEh, 68
MTIRIZIFFABER Y — 7 OBEARD S 51223, 2% T8
N7z, 9 KR TI1d659nm K U2, 772nm D EREE DS E R
FNN86.5% N UNT. 8% iFHHE ST,

Fig. 712 1gG 12 B\ T BT Rl R 2B S5 R o 3
R SEM 2R, 5o FEREB#IC X Y 81.42nm
DEEARHD20. 3%FE SN, 6 HTIEIZAERZE—2D
BEARDP S 51213 4%FE S N7,

Fig. 812t MEE / 7 10— F OV HURBEFNT I\ CTHkS
AR DS EER ORI RIATTIEH 2R T. 4 MO JR;
f#1Z X ) 608nm &1, 882nm D EERATZFNZN3I. 9% K
9. 8%k S N7z, BHEROR T8 K 0N O bk
BLEREE I 8 MO BHERIAE CTHIZ LA EEDL S hh o 7.

4. % &

Bea e A DL AICK DRI N BERICOVT, H
R HLEL R I E R TR R VAT /DML 3%, R 1EIX
/128, 91nm, R K#I3, 000nm ASH G ELELC & bl
EENT P IgGD65TISHD A ML A ZERWT,
FEINBEROR TEH100nm L LETH S Z i
FHIREETH S, ZOHAIL, 50nm Ll EOKT-£
OFHEMARIE [1. 1ZLoOIZ] THBRZZ X HITH 4 ZHEbR
7uax 7774 —TlEHHTELZVALTHS. 1
nm~ 5um DR T & AT 2 LR B Y EHELLC &
DHEWRETH 57207, T O L) RiEEto i
W53 AR MEAVRIZ ST B R TR OB LR D B)
HPEHELIC L DETE B, 7 VX7 BIEEGOEEC

Fig. 8 Effect of freeze-thaw on the induction of aggregates
in humanized monoclonal antibody product using polypropyl-
ene tube as the container

Humanized monoclonal antibody product solution was
transferred to polypropylene tube, frozen in the freezer at
—-85C and then thawed in water at ordinary temperature.
The freeze-thaw process was repeated 2, 4 or 8 times. The
particle size and relative light scattering intensity were
measured by dynamic light scattering.

X OFEINL T BALOCZ AR SR 2 LIS
WA, EFNLLOBOGTr SRR S L5 EEAKITR
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wfuﬁ$w%ﬁfﬁ%§# REESNTWA., LaL,
WIRTIZR S 2 &L D TERWIFIZH F££0. 1~ 1 um @
BEMREZGOLMN T, MTERTZOMEIZONT,
HARZ GO RMICET I TRBEIZEIN TR
V., 7RAY SO FDA RPEHFRERIIBVT, 20k
I RIRLTIZ R EEDIR S S N B 72O WSS B
TH5HEDHBT—HLTVBD, Z0BARWZ I R
WZOWTH—RRARIES N THRWY, Zhidslz
X, IR, e, SoEE, BIRE, & o8
R DBEIRE 5 V87 B UI ORI T- 0B, B
2B BEEROREEOG L, HAE2BIEE, SR
MRS, BEROR TEROTEDORD I LERET
DEMG M THR—OHEPFLEL L2 THY, &
W HEOMAEDbEIZOWTIHEmAELO L TWwE
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By GHIGEL O BT I € v BE R TR O FPH AT AV
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NTL—F LB LEEZNETEXEL VI HTH
5. BEORRIYA XYRIu<x bS5 74 —CRIEE
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Detection methods of enterohemorrhagic Escherichia coli
O111 in beef : A collaborative study

Midori Hiroi*', Kayoko Ohtsuka*? Shinji lizuka*?, Kenichiro Taga™’,
Kanji Sugiyama™', Yoshiko Sugita-Konishi, Yukiko Hara-Kudo*

To establish a detection method for enterohemorrhagic Escherichia coli (EHEC) O111 in meat, a single-
laboratory evaluation and a collaborative study were conducted focusing on comparisons of the efficien-
cies in combination with enrichment, a direct plating method and a plating method with immunomagnetic
separation (IMS-plating method) using various agar media for EHEC 0111, loop-mediated isothermal
amplification (LAMP) assay targeting the Verocytotoxin (VT) gene as a molecular detection method.
On a single-laboratory evaluation, enrichment in modified EC at 36 C was inferior to that in modified EC
supplemented with novobiocin (NmEC) and mEC at 42C to isolate EHEC O111 by plating methods. On a
collaborative study, there were no significant differences between combinations of enrichment in NmEC
at 42C-LAMP assay and enrichment in mEC at 42°C-LAMP assay. The combinations of enrichment in
NmEC at 42C-direct plating and enrichment in NmEC at 42°C-IMS-plating were superior to combinations
of enrichment in mEC at 42C-direct plating and enrichment in mEC at 42C-IMS-plating (p<0.05). There
were no significant differences among the six different agar media by the direct plating and IMS-plating
methods. As a result, it was suggested that the following methods are adequate for detection of EHEC
O111 in beef: combinations of enrichment in NmEC at 42°C, and direct plating and IMS-plating methods,
or LAMP assay as a screening assay to detect VT gene followed by direct plating and IMS-plating
methods.

Keywords: enterohemorrhagic Escherichia coli O111, beef, LAMP assay, direct plating method, IMS-
plating method
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AR L 72,
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DA My A—FWITHGB L. ZE/REN) T VAT
43 (TSB:#*F VA4 F) 10ml {2 T36C 18k i K% 7
%, V UEEEmAEAIEK (PBS) TI107AHmML. 107
ARBHZBHERKE L, 0.2ml 2 A M=y 7 —RIZH
Mo L7 FARRICHERE L 72, A b~y —RoNH» 5T

Sample 25 g
Strain and inoculation level (cfu/25 g)
EHEC O111 Toyama 110512 : 6.2
EHEC 0111 ESC4 . 143
NmEC 225 ml mEC 225 ml
2h | a2x1C | a2x1%c | s6x1°c
Enrichment culture
| LAMP assay | | Direct plating | | IMS-plating |
[ [
|
Agar
CT-SMAC
SMAC
CT-SBMAC
CHROMagar STEC
XM-EHEC
Vi EHEC
CIX

[36=£1°C, 18-24
Presumed EHEC O111 colonies were confirmed by

O111 latex aggutination test.

Fig. 1 Schematic overview of the detection of EHEC O111
in beef sample by plating methods and LAMP method on a
single-laboratory evaluation.
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Inoculation level of EHEC O111 (cfu/25 g)
Low : 6.0
High : 30.0
NmEC 225 ml mEC 225 ml
! 421°C, 22 h |
Enrichment culture
| LAMP assay | | Direct plating | | IMS-plating |
[ I
[
Agar
CT-SMAC
CT-SBMAC
CIX
CHROMagar STEC
XM-EHEC
Vi EHEC

| 36=1°C, 18-24h
Presumed EHEC O111 colonies were confirmed by
0111 latex aggutination test.

Fig. 2 Schematic overview of the detection of EHEC O111
in beef sample by plating methods and LAMP method on a
collaborative study.

WICHBIR U7z, Bi2f, B L2au=—Hh o BHE
BaesEm L.

WWRE 2 D KWL XV ORAKIZO W T, NmEC K
B & U mEC 55 o & B W B #1125 v T 3K 370225
ml O/ ZIMZ, 15HOR <y i — 0L E4T
W, 42+ 1 CC2RERIE R L 72,

LAMP &, RERRY — A% L %L | B
AN & AR D TS L - T, LAMP #:, SREMAR Y —
AEEB LB HEKEEIT - 72, BREHIZIEE, CT-SMAC
FERKEH, CT-SBMAC SERK:H#, CIX ERK:H, 71
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Table 1 Sensitivity and specificity of detection methods for EHEC O111° on a single-laboratory evaluation

Method Sensitivity Specificity
NmEC (42C)® mEC (42C) mEC(36T) NmEC (42C) mEC (42C) mEC(36C)
LAMP assay 1.00(4/4)° 1.00(4/4) 1.00(4/4) 1.0004/4)° 1.00(4/4) 1.00(4/4)
Direct plating
CIX 1.00(4/4) 1.00(4/4) 1.00(4/4) 1.00(4/4) 1.00(4/4) 1.00(4/4)
CHROMagar STEC 1.00(4/4) 1.00(4/4) 0.00(0/4) 1.00(4/4) 1.0004/4) 1.00(4/4)
XM-EHEC 1.0004/4) 1.0004/4) 0.00(0/4) 1.00(4/4) 1.0004/4) 1.00(4/4)
Vi-EHEC 1.00(4/4) 1.00(4/4) 0.25(1/4) 1.00(4/4) 1.00(4/4) 1.00(4/4)
SMAC 1.00(4/4) 1.00(4/4) 0.75(3/4) 1.00(4/4) 1.00(4/4) 1.00(4/4)
CT-SMAC 1.00(4/4) 1.00(4/4) 1.00(4/4) 1.00(4/4) 1.0004/4) 1.00(4/4)
CT-SBMAC 1.00(4/4) 1.0004/4) 0.00(0/4) 1.00(4/4) 1.0004/4) 1.00(4/4)
IMS-plating
CIX 1.00(4/4) 1.00(4/4) 1.00(4/4) 1.00(4/4) 1.00(4/4) 1.00(4/4)
CHROMagar STEC 1.00(4/4) 1.00(4/4) 0.50(2/4) 1.00(4/4) 1.0004/4) 1.00(4/4)
XM-EHEC 1.0004/4) 1.0004/4) 0.75(3/4) 1.00(4/4) 1.0004/4) 1.00(4/4)
Vi-EHEC 1.00(4/4) 1.00(4/4) 0.50(2/4) 1.00(4/4) 1.00(4/4) 1.00(4/4)
SMAC 1.00(4/4) 1.00(4/4) 1.00(4/4) 1.00(4/4) 1.00(4/4) 1.00(4/4)
CT-SMAC 1.00(4/4) 1.00(4/4) 1.00(4/4) 1.00(4/4) 1.0004/4) 1.00(4/4)
CT-SBMAC 1.00(4/4) 1.0004/4) 0.75(3/4) 1.00(4/4) 1.0004/4) 1.00(4/4)
*Inoculation level : Toyamall0512 strain: 6.2 CFU/25g, ESC4 strain : 14.3 CFU/25g.
® Enrichment broth (temperature).
¢ Number of positive samples/number of samples inoculated with EHEC O111 (each strain was inoculated in two samples).
¢ Number of negative samples/number of samples uninoculated with EHEC O111.
Table 2 Sensitivity and specificity of detection methods for EHEC O111 on a collaborative study
Method Sensitivity Specificity
NmEC (42C)* mEC (427C) NmEC (42C) mEC (427C)
Low level High level® Low level High level
LAMP assay 0.917(11/12)¢  1.000(12/12) 0.917(11/12) 1.000(12/12) 1.000(12/12)¢  1.000(12/12)
Direct plating
CIX 0.917(11/12)*  1.000(12/12) 0.917(11/12) 0.750(9 /12) 1.000(12/12) 1.000(12/12)
CHROMagar STEC 0.917(11/12) 1.000(12/12) 0.917(11/12) 0.833(10/12) 1.000(12/12) 1.000(12/12)
XM-EHEC 0.833(10/12) 1.000(12/12) 0.917(11/12) 0.833(10/12) 1.000(12/12) 1.000(12/12)
Vi-EHEC 0.917(11/12) 1.000(12/12) 0.917(11/12) 0.833(10/12) 1.000(12/12) 1.000(12/12)
CT-SMAC 0.917(11/12) 1.000(12/12) 0.917(11/12) 0.833(10/12) 1.000(12/12) 1.000(12/12)
CT-SBMAC 0.917(11/12) 1.000(12/12) 0.833(10/12) 0.750(9 /12) 1.000(12/12) 1.000(12/12)
IMS-plating
CIX 0.917(11/12)¢  1.000(12/12) 0.917(11/12) 0.833(10/12) 1.000(12/12) 1.000(12/12)
CHROMagar STEC 0.917(11/12) 1.000(12/12) 0.917(11/12) 0.833(10/12) 1.000(12/12) 1.000(12/12)
XM-EHEC 0.917(11/12) 1.000(12/12) 0.917(11/12) 0.917(11/12) 1.000(12/12) 1.000(12/12)
Vi-EHEC 0.917(11/12) 1.000(12/12) 0.917(11/12) 0.917(11/12) 1.000(12/12) 1.000(12/12)
CT-SMAC 0.917(11/12) 1.000(12/12) 0.833(10/12) 0.833(10/12) 1.000(12/12) 1.000(12/12)
CT-SBMAC 0.917(11/12) 1.000(12/12) 0.833(10/12) 0.750(9 /12) 1.000(12/12) 1.000(12/12)
* Enrichment broth (temperature).
" Low level : 6.0 CFU/25g, high level : 30.0 CFU/25g.
¢ Number of positive samples/number of samples inoculated with EHEC O111.
¢ There were significant difference betwl agars at low and high inoculation levels.
3—2 SPEISEM T 3B T CRAE S, AR D B RI24E ] 14 1 BAAR
Wk (25g) ~OKTH BB R W £0136. Ocfu, =W £ LW R SN, BERBRHN 2 Rl THefkizd1.5C
M 21330, Ocfu TH - 72. (CEE L AIRIL341.5-42.5CTh o 7o F72, Btk

KR OBk OMRER, MURICEHELPIZTAY, (1T HREANOERE B3R D 72 D) #910'cfu ThH o 72, B
120-5 ClTfR7zh Tk S Nz, FIAE#R, fushi: PERE ORI, WTFLoEBIZE TS, LAMP
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Table 3 The numbers of non-E.coli O111 colonies with similar morphological characteristics to EHEC O111 on medium from

samples uninoculated with EHEC O111

Medium
Enrichment®  Plating method CIX CHROMagar STEC ~ XM-EHEC Vi EHEC CT-SMAC CT-SBMAC
NmEC Direct plating 25" 6 6 13 25 24
IMS-plating 30 12 14 22 33 24
mEC Direct plating 25 18 7 12 31 24
IMS-plating 28 12 2 12 24 18
* Enriched at 42°C.

" The numbers of non-E.coli 0111 colonies but suspected as EHEC O111.

3, EHEERKEB X ORIERR Y — AEBERBEICB VT
HWTHo7z.

LAMPHEIC B 2 EE X, BREBREAEREKTD
NmEC ¥ #b B8 £ " mEC 55 #1112 X % 38 1 X% #130. 917
(11/12) TH o 7=h%, W EREMEHRA T O NmEC 8
B LU mEC 812 X 2 B E#8131.000 (12/12) TH
57z (Table2). ¥ 72, HEMEIEINmECH bk L O
mEC B HC & 2 WEE#IZBWT1.000 (12/12) T
-7z,

EEEHRKEICBWT, REIERHEEERETD
NmEC ¥5#iZ X AW E R TIE TR TOEREEIZD
WTL1.000 (12/12) Th o 72785, BHEEEEBRAETO
NmEC 5 #1353 £ 0" mEC ¥ #1112 X % 3 1 55 28 T,
0.833 (10/12) #50.917 (11/12) %7~ L7z (Table 2).
F72, LAMP IS & » TR uHR B T2 Mt S 7
BARTD, EREBOMEIZL > TRIEE 25D DI
D HNTz. EHEBEERERR T mEC 5ibic X % B
FTIE, RHEEIED - 72 DI1F CIX EREH & CT-
SBMAC EXEHD0.750 (9/12) THH, Thlso
FERFEH120.833 (10/12) TH o 7z, F72, RN
NmEC ¥;#13 X ' mEC ¥ 12 X AW E R ICB W T
1.000 (12/12) TdH - 7.

RIERLAE — ZBHEICB VT, KEEIERERATO
NmEC ¥ #1 35 £ 0" mEC ¥ #1112 X % 3 I K5 28 T,
0.833 (10/12) %50.917 (11/12) Z/RL7-. HWEEHE
FiMATI1Z NmEC 35112 X 2 B H B 3812 B 5 %13
BB E: L FARICT X TOEREHIZD W TL.000
(12/12) TH -7 (Table2). —Ji, mECHHIZ X %
WWEE T, O IBEIMEA - 72D1F CT-SBMAC %
KEH 00.750 (9/12) TH Y, oo 5 Hix
0.750 (9/12) #*50.917 (11/12) THh-o7=. FREMEIX
NmEC ¥;#13 X ' mEC ¥ 12 X AW E R ICB W T
1.000 (12/12) TdH - 7.

Student-Newman-Keuls #:12 & % ¥ 5 RAT 2 K E
BB I UBHEEERATOREEZREL TfTo e 2
%, NmEC ¥ 8 X 0" mEC ¥t DR 0@ W I X B M
HEO K TIX, LAMPEIZBW CH R oM IC

LM RICH S o 127, EHEREE (EXR
FWEMTORBELZRE) B L ORERLA Y — B
(EXRF MM TOREZRA) ITB WV TIE mEC 5 i
L) NmEC ;b COW R BENABRICE» 72 (D
<0.05) (Table2). * 72, LAMP ¥, 38 (&
REM BT TORREERE) B X ORIERRE — X%k
I (EREHMEHTOREEZRE) ToOMMRRO LK
T, WINOMEREmE2 R L-5Ga b aEE TR
Moz, E5HIC, ERBEHOMENIC X 5RO
T, WEENE L UBEEOWTIOMAGDLEIZE
WTHHEEEI RN 7.

M MPR T EHEC 0111 & Bt b 72 28 01110 %t
HBRBCTHEINTa0 = —DHBIZOWTIE (Table
3), NmEC ¥ 5285 0 BRI XL 5 58RI 7
0 €7 % — STEC $ & OF XM-EHEC KA [ % T
&b A7 <, NmEC B W # B ORERR L — A &K
B X B0 7 0T A — STEC A b D7 o
7225, mEC ¥R % OB EERES L ORERS Y
— ZWEHIEIC & 508X, XM-EHEC &R #1754 3
Lipdrolz. BREMBIEIZAFNT 5 L, XM-EHEC %
KEMP R L, RWwTrZaE7 H— STEC, Vi
EHEC, CT-SBMAC % X %% #i, CIX %€ K ¥ H#i, CT-
SMAC ZEREEHDNETH - 7-.

4. BE

B BRI EEAN Uk, 4REMEIE LAMP 3, EE Rk
BLUOHRERAY — A EICBWT, WTFhoEkigs
FUEREMICE 5 TH1.000TH o 72285, KEIZ,
mEC ¥ TH36TCTH#E A mEC B B & 8 NmEC 353
TORTERLD S, BERKEL L ORIERRALY—X
BRBEEHCHOGEIIBWTHE > Tz, —F, #
T HHED D EDTH S LAMP 3 TiE W oBi R
REFHEIZBWTHEEIXL. 000 (100%) THo72Z &
5, W R EHEC O11 11345 L T v 72 ] fE Pk
2 2 b7, Blais Y12 & - C, NmEC ¥ #1 <%
37C LY B2CToORENFVERAOWHELIHIL, K
Wt 0157 H7% RAFICHIH S ¥ 5 Z LM S TB
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D, AIfETH, RCERBICI>TEATIMEORE
A S, EHEC O1110%ERKEH L TOFREF AT E
SN o felzd, EHNEDI % o 72 RetEh % 2
SNz, F72, EHECO111i%, HE 7 VIVEEIZxT L Tl
MTHHIEDPWESINTEDY, 40 Y CT-SBMAC
FERF B X O CT-SMAC ERFE #ih ST HETH
572, 4 mEC ¥ TH36CTHETIEZ, FuE®T7 H—
STEC, XM-EHEC % X #; #, ViEHEC %8 K ; #,
SMAC E XK #b 3 X OF CT-SBMAC E R ¥ #1512 B v
T, HEEHRETHRBETEREE L Y D, RERRY
— XZBHETHRIN T E BRI L, %RERRE —
ZBFHFEIZ L ZHMHEO LA OREIED SN2 (Ta
ble 1). Fratamico 5" (% EHEC O111® ¥t o B 12
BT, HERKEIC X 2MILESTRORERSR L —
&I BHREIC X 2R LD, fERRE—
Z OB OIRE ZRR T WG 2 1T-> TWbH25, 4
F& % 13 Fratamico 5 Dl W72 RIEMA Y — X L3874
ZEGESTOMBEMHLTEY, LX) 2B%IZ
MRS N o7z,

UltoZ ers, 42/ 5 O EHEC O111D M X
mEC ¥ 12 X 536TCH; 138 X3, NmEC b L O°
mEC 5 COA2TCTHEEERIEL TV 5D 2 & P HERS
Nz, 72, RERIE—X2HWS LB EY
B EIAATRD STz,

SHRBEEN, WM—REZT TSy, BES
EDOBM R TR EOFMOERZEO S SR
% 2 L h DRl R OB E . RIFZE T 4 HE
T H - 72 DBL W% 17> 72, 2O %E, NmEC
B THRTHEREEIZE 5T, LAMPETOKED
KHE%0T0.917, BHEETL000TH - 7. i THAD:
124 5 NmEC H B #i2 5 oRuHEEE T OBRE
i, FOEABIT VT 77 755 EHEC 015738
X OVEHEC 026% 73BT A BRI RN L HikTH 5" &
WMEENTWE, EHECOLIIDOGEHICOEHTH 5
DRI NIz, T2, BEREBIREB L ORERS Y
— A% O EHEC O1115BE#E 1k, I ho%ER
FBHIZBWTH LAMP #:0 VT Bz FREE R L1313
—HLTn722s, REBEERAICB W TERRERE T
ST E R WERR A 1 FEEERE D SN z729, EHEC
O111D 4B 2 FEE D L0 E KRB E W52 &8
LEEEZ 5N, ¥ 512, NmEC 8T oW i 85 5%
T, BB T ORI EEEERA L D
L EWER T - 7278, mEC ¥ ToRIR 2 T,
WARTH BRI T O SRS R W ROE AR & D b
BWEBTH - 72, ik mEC 55 #4112 EHEC 0111
VUNOLEOMEHhE L, 5 L TohEFRIC
EHECO1IIICH A LAFZHE L2 WRRENEZ 5

N, BB KHBEEOEIKELL o720 T
FhwhrBbnb, Auvray 571%, EHECO111% &
tr EHEC O 4B B W THRIEHRA Y — 2B THE
TELRVEARYD D Z LS RIRMEDOEN 5 4585 H
DOYEWEZRLTW22%, EHEC O11175 8D 72 8 1258
VYR SN A FERE T ERA Y — A%k
B%47->CTH EHECOILIICEHM T 2 a0 = —H»EFT
LT ENGMOBEHIICL>THIH L, 2oz erb,
MBS OXRTHEREBETRIDICE TR 7Y —=
VT ERATO RBRICHEHBERERE B X ORERR E — AR
Hx2479 2 L2 X - T, EHEC O111® 43 BEAs 11t &
NpEEZ 5N AT, BIRPFEIC X % EHEC 0111
DB WT, 42CTO NmEC ¥4 T OB H k1
mEC b TOWEEZEL D ABIENL TS Z LA
RO oMz, 42CTOWREEE L EHEC 011144 0 %
LYo E L, BEE R 2852 13 Drys
dale 525 LT b3S, NmEC BiHh To42TC B s
FEEL, mECH M ToR2THEEREIN LI HITY
REF ¥ & o THERE T OBA - M o5 2
W5 LIk o T, EXEH EOBET 2ME O
WA & EHECO111o M %2 Fif7z e &E 2 6h
5. L2 L, Kanki 50O #H&E 2 &k % &, 015704t @
EHEC IZ2WTAHA T LAY S OB RLHHIZ L -
THE L2 W oM O34 121d NmEC 5 #C 042 CHY
BB 313, modified TSB % universal pre-enrichment
broth TOWHEICHRTHE B EEINRTVWEI ENS, 4
AU O ERRLEHIC X 2B R HFAET 5 2 L5 TFH
SNLWMRTIE, SHLCHMEAPLELEZOND.

% B T MG S 72 EHEC O1110 M i &
NETICHREDN LD 72720, EhHEEFHTORRAMR,
FE R Rl A O IE, SRS ZMLEZD
FEIZ & o TR T bR TV 228, AR TH S
AR e i L CRAR @I b 2 L1
Lo TR L ORI TELIEDEZONS.
ZIUT & o TEPHOILRRFEE ORI RE I T b
LT ENHFEEINS.

AWFFEDOFE A S, 4 AH S EHEC O111% M4 %
WAEICBWTIE, NmEC¥#hTo2THEEL TV, O
TIRIN B SR B M % W 73R R B & UV
WRE— ZBHREIC L > THIBERITI B, HDHVIER
R T2 L LB TR Tl 2o 7218
FAHARIZ O W T Rl O W BER 2 T TR BE 2 4T
)T ENBYBLEZ SN

E
AWFFEILIEAE T3 i SR BRIR A B OBk % 5210 C
FEhs S 7.
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A chemical category approach of genotoxicity studies for branched alkylphenols

Mariko Matsumoto, Tomoaki Harada, Tohru Shibuya*', Shuichi Hamada*?,
Masamitsu Honma and Akihiko Hirose*

A chemical category is a group of chemicals whose toxicological properties are expected to be similar or
follow a regular pattern as a result of structural similarity. The category approach is beneficial for
decreasing in the resource of risk assessment for huge amount of unevaluated existing chemicals, and also
in the use of all kinds of animal tests including even in vivo genotoxicity tests from a point of view of the
animal welfare. The present paper reports the results of in vivo micronucleus tests of o-sec-butylphenol
(CAS: 89-72-5) and 2-isopropyl-5-methylphenol (CAS : 89-83-8) and discusses genotoxic potential of seven
alkylphenols, o-sec-butylphenol, 2-isopropyl-5-methylphenol, p-sec-butylphenol (CAS:99-71-8), 2-tert-
butylphenol (CAS:88-18-6), 2, 4-di-tert-butylphenol (CAS:96-76-4), 4-tert-butylphenol (CAS:98-54-4) and
6-tert-butyl-m-cresole (CAS:88-60-8) by the category approach. Based on the negative results of in vivo
micronucleus tests, it can be concluded that these category chemicals are not likely clastogenic in vivo.
Further in vivo micronucleus assays on untested substances may not be required by using the category
approach, but further supporting information such as physicochemical profiles and (Q) SAR predictions
may be necessary to strengthen the rationale for the category approach.

Keywords : category approach, alkylphenol, genotoxicity

Original

Introduction

A chemical category is a group of chemicals whose
toxicological properties are expected to be similar or
follow a regular pattern as a result of structural similar-
ity. A category approach is used in many chemical
programmes such as the OECD High Production Volume
(HPV) programme”, the US HPV Challenge programme?
and the EU Existing Substances programme®. The
overall data set can allow the estimation of the hazard
for the untested endpoints. Data gap filing can be done
from one or more tested chemicals to an untested
chemical. The category approach is effective for hazard
identification and hazard estimation, and it is beneficial

for decreasing in the resource of risk assessment for
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Akihiko Hirose ; Division of Risk Assessment, National Institute of
Health Sciences, 1-18-1 Kamiyoga, Setagaya-ku, Tokyo 158-8501,
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*1 Hatano Research Institute, Food and Drug Safety Center,
Present address, “Tox21” Laboratory, Japan

*2 Mitsubishi Chemical Medience Corporation, Ibaraki, Japan

huge amount of unevaluated existing chemicals, and
also in the use of all kinds of animal tests including even
in vivo genotoxicity tests from a point of view of the
animal welfare.

Structurally similar alkylphenols shown in Tablel are
listed in the most recent OECD HPYV List of chemicals to
be investigated for environment and human health
effects” and were selected as target substances for the
Safety Examination of Existing Chemicals in Japan in
order to obtain reliable information in compliance with
the OECD Test Guidelines and in accordance with
the principles for GLP?. Of these chemicals, 4-tert-
butylphenol (CAS: 9854-4) and 6-tert-butyl-m-cresole
(CAS: 88-60-8) were already assessed under the OECD
HPV programme®. In the OECD HPV programme,
screening information data sets (SIDS) for at least two
different genotoxic endpoints have been required for
the initial assessment”, and the Ames assays and in vitro
chromosome aberration assays for these chemicals were
performed.

Table 1 shows summary results of genotoxicity
studies of the branched alkylphenols. All the chemicals
showed negative results in the Ames assays with and
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Table 1 Summary results of genotoxicity studies of branched alkylphenols conducted under the Safety Examination of Existing

Chemicals in Japan

Substance name Structure S9 Ames In vitro In vivo
(CAS No.) Chromosome micronucleus
Aberration

[cJ® [(p]”
o0-sec-Butylphenol w/0 - + - [current study]
(89-72-5) with - + -
p-sec-Butylphenol w/0 - + -
(99-71-8) with - + _
2-tert-Butylphenol w/0 - - - =
(88-18-6) with - + +
24-di-tert-Butylphenol w/0 - - -
(96-76-4) with - + -
4-tert-Butylphenol w/0 - - + -
(98-54-4) with - + +
6-tert-Butyl-m-cresole ¢ w/0 - - - -9
(88-60-8) with - + -
2-Isopropyl-5-methylphenol w/0 - - - [current study]
(89-83-8) with - + -

“[C]: Clastogenicity ; ” [P] : Polyploidy ; “The initial assessment of the chemical was already assessed under the OECD HPV programme ;

YThe in vivo micronucleus test was carried out by the Chemicals Evaluation and Research Institute, Japan.; “The result form the German

Chemical Society-Advisory Committee on Existing Chemicals of Environmental Relevance (Beratergremium fur Umweltrevante Alstoffe :

BUA)®

without metabolic activation. On the other hand, an
equivocal result on p-sec-butylphenol (CAS: 99-71-8)
and positive results on the other six chemicals were
observed for clastogenicity in the in vitro chromosome
aberration assays with and/or without metabolic activa-
tion. Polyploidy was also observed for 2-tert-butylphenol

(CAS: 88-18-6) and 4-tert-butylphenol with and/or with-
out metabolic activation. However, in vivo micronucleus
tests on 4-tert-butylphenol (not publically available) and
6-tert-butyl-m-cresole’ showed negative results, and
these findings seem to suggest that these branched
alkylphenols can be non-genotoxic in vivo although in
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vitro genotoxicity is equivocal.

These branched alkylphenols are widely used as
antioxidants in rubbers, plastics, foods and oils to inhibit
or slow oxidative process, and they are also used as
intermediates for synthesis of resins, plasticizers,
surface-active agents, perfumes and other products®.
Consumer exposure to these branched alkylphenols can
occur through the use of products containing these
chemicals. The similarities in structure, use and in vitro
genotoxicity seem to support grouping these chemicals
into one category. To ascertain robustness of the
chemical category of these branched alkylphenols on
genotoxicity, additional in vivo micronucleus tests were
assessed on 2-isopropyl-5-methylphenol (CAS:89-83-8)
as a target of isopropyl substitutions and o-sec-
butylphenol (CAS:89-72-5) as a target of sec-butyl
substitutions. The present paper reports the results of
in vivo micronucleus tests of 2-isopropyl-5-methylphenol
and o-sec-butylphenol and discusses genotoxic potential
of these chemicals by the category approach.

Materials and Methods
In vivo micronucleus test in mouse bone marrow

The test was performed according to the Guideline
for Screening Mutagenicity Testing of Chemicals,
Japan and OECD TG 474” and in compliance with GLP
requirements’. 2-Isopropyl-5-methylphenol (Purity>
98% ; Lot No.CAN1119) was obtained from Wako Pure
Chemical Industries, Ltd., Japan and cyclophosphamide
(CAS No0.50-18-0; Lot No.73H0846) obtained from
Sigma Chemical Co. was used as a positive control. Crj:
BDF1 mice, 8-weeks of age, from Charles River Labora-
tories, Japan were used after more than 1 week acclima-
tization. Mice were housed in a temperature-and
humidity-controlled room (23+1T: 55+5%) with a
light-dark (12 h-12 h) cycle. In a dose finding study, 5
male and 5 female mice were singly given 2-isopropyl-5-
methylphenol by gavage at 500, 750, 1000, 1250, 1750 or
2000 mg/kg bw, in which deaths were observed at 1500
and 1750 mg/kg bw in females while no death was
observed in males for four days (data not shown). Sub-
sequently, a single dose of 2-isopropyl-5-methylphenol
at 1500-2000 mg/kg bw caused deaths in males in a
preliminary study (data not shown) ; therefore, 1250
mg/kg bw was set as the highest dose in the main test.
Sampling time was set at 24 h after administration

according to the preliminary study, in which no differ-

ences were observed in a sampling time of 24, 48, or
72 h.

Mice (5/sex/dose) were received single oral gavage
administration of 2-isopropyl-5-methylphenol at 0
(control : olive oil), 156.3, 3125, 625, or 1250 mg/kg bw.
Positive control mice (5/sex) received single oral doses
of cyclophosphamide at 50 mg/kg bw. All groups of
mice were Kkilled 24 h after treatment. Bone marrow
samples were prepared according to the method of
Schmid" for the control, 312.5, 625, or 1250 mg/kg bw
groups. Samples were stained with 0.04 mg/mL acridine
orange. According to the method of Hayashi et al.'?, the
incidence of micronuclei was determined. Two thousand
polychromatic erythrocytes (PCE) for each animal
were observed for the incidence of micronucleated
erythrocytes, and the proportion of PCE among the total
erythrocyte population was also determined from a
sample of 500 total erythrocytes for each animal.

Data were analyzed using the Fisher’s exact test with
Bonferroni correction for group mean comparisons'.
Dose-dependent increases of the number of micronucle-
ated polychromatic erythrocyte per total number of
PCE (MNPCE) was detected using the Cochran-
Armitage test'. Proportion of PCE among the total
erythrocyte population was analyzed by the t-test with
Bonferroni correction.

In vivo micronucleus test in rat bone marrow

The test was performed according to OECD TG 474"
and Guideline for Genotoxicity Tests on Drugs”, and in
compliance with GLP requirements”. o-sec-Butylphenol
(Purity 99.15%) was obtained from Honshu Chemical
Industry, Japan and cyclophosphamide monohydrate
(CAS No0.6055-199-2; Lot No.036K1225) obtained from
Sigma-Aldrich Co. was used as a positive control. Crl:
CD (SD) rats, 7-weeks of age, from Charles River
Laboratories, Japan were used after one week of accli-
matization. Rats were housed in a temperature-and
humidity-controlled room (21.8-22.9TC ; 46.6-62.2%) with
a light-dark (12 h-12 h) cycle. The animals were given
commercial food and water ad libitum. In a dose finding
study, 3 male and 3 female rats were given o0-sec-
butylphenol by gavage at 150, 300, 600, 1200 mg/kg bw
once a day for two days (24 h interval), in which deaths
were observed at 1200 mg/kg bw/day and clinical
changes were observed at 600 mg/kg bw/day in both
sex (data not shown). Therefore, 600 mg/kg bw was set
as the highest dose.
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Table 2 Results of the micronucleus test in mice after gavage dose of 2-isopropyl-5-methylphenol (CAS: 89-83-8)

Dose Number of mice MNPCE (%)? PCE/ (PCE+NCE) (%)"
Male
0 mg/kg (Solvent control : olive oil) 5 0.12 = 0.08° 486 * 86
3125 mg/kg 5 0.20 = 0.10 55.7 = 54
625 mg/kg 5 0.19 = 0.16 482 = 123
1250 mg/kg 5 0.15 = 0.12 53.6 = 105
50 mg/kg (Positive control: CP) 5 157 + 0.70* 456 = 13.1
Female
0 mg/kg (Solvent control : olive oil) 5 0.17 = 0.14 63.8 = 4.8
3125 mg/kg 5 0.14 = 0.07 60.6 = 8.0
625 mg/kg 5 0.15 = 0.09 628 £ 4.8
1250 mg/kg 5 0.11 = 0.04 64.2 = 8.2
50 mg/kg (Positive control: CP) 5 143 + 0.35* 549 * 6.2

PCE : Polychromatic erythrocyte, MNPCE : Micronucleated PCE, NCE : Normochromatic erythrocyte, CP : Cyclophosphamide

* : Significantly different from the solvent control (P<0.01)

#: Number of micronucleated polychromatic erythrocytes/ total number of polychromatic erythrocytes observed.

*: Number of polychromatic erythrocytes/ total number of erythrocytes observed.

©: Values are given as mean=S. D.

All rats were weighed prior to dosing and preparation
of bone marrow samples. Clinical signs of toxicity were
observed at 1 and 3 h after treatment, and prior to
dosing and preparation of bone marrow samples. Rats
(5/sex/dose) were received oral gavage administration
of o-sec-butylphenol twice with 24 h intervals at 0
(control: corn oil), 75, 150, 300 or 600 mg/kg bw.
Positive control rats (5/sex) received two oral doses of
cyclophosphamide (24 h intervals) at 20 mg/kg bw/
day.

All groups of rats were killed 24 h after last treat-
ment. One femur was removed from each rat, and bone
marrow cells were flushed out with 10% neutral buffer
formalin. Excess serum was removed by centrifugation.
Bone marrow samples were stained with 0.05 w/v%
acridine orange. According to the method of Hayashi et
al’?, the incidence of micronuclei was determined. Two
thousand PCE for each animal were observed for the
incidence of micronucleated erythrocytes, and the
proportion of PCE among the total erythrocyte popula-
tion was also determined from a sample of 1000 total
erythrocytes for each animal.

Data were analyzed using the Kastenbaum and
Bowman's method" for group mean comparisons. Dose-
dependent increases of the MNPCE were detected
using the Cochran-Armitage test””. Body weight and
proportion of PCE among the total erythrocyte
population were analyzed by the MiTOX® (Mitsui
Engineering & Shipbuilding Co., Ltd).

Results
In vivo micronucleus test in mouse bone marrow after gavage
dose

Table 2 shows a result of the micronucleus test in
mice after gavage doses of 2-isopropyl-5-methylphenol.
There were no deaths at any doses of 2-isopropyl-5-
methylphenol although signs of toxicity were observed
at 1250 mg/kg bw. A frequency of MNPCE was not
significantly increased in males and females up to the
dose of 1250 mg/kg bw while a frequency of MNPCE
was significantly increased in the positive controls in
both sexes. Proportion of PCE among the total erythro-
cyte populations was not changed in any dosing groups.

In vivo micronucleus test in rat bone marrow after gavage
dose

Table 3 shows a result of the micronucleus test in rats
after gavage doses of o-sec-butylphenol. One male showed
diarrhea, and two males showed ataxic gait and a
decrease in locomotor activity at 600 mg/kg bw/day.
Four females showed ataxic gait and three of them also
showed a decrease in locomotor activity at 600 mg/kg
bw/day. One female in the 300 mg/kg bw/day group
died before the sampling due to the incorrect admini-
stration. Body weights were not statistically changed in
both sexes at any doses. A frequency of MNPCE was
not changed in females at any doses. On the other hand,
gavage dose of 0-sec-butylphenol significantly increased
a frequency of MNPCE compared to the solvent control
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Table 3 Results of the micronucleus test in rats after gavage dose of 0-sec-butylphenol (CAS: 89-72-5)

Dose Number of mice MNPCE (%)? PCE/(PCE+NCE) (%)"
Male
0 mg/kg (Solvent control : corn oil 5 0.06 = 0.08” 51.0 = 52
150 mg/kg 5 0.10 = 0.05 547 = 34
300 mg/kg 5 0.14 = 0.09 529 £ 51
600 mg/kg 5 0.20 = 0.05* 566 = 1.4
20 mg/kg (Positive control : CP) 5 545 + 1.25* 447 £ 51
Female
0 mg/kg (Solvent control : corn oil) 5 0.11 = 0.05 55.0 = 5.7
150 mg/kg 5 0.13 = 0.08 570 = 35
300 mg/kg 4 0.10 = 0.07 538 =58
600 mg/kg 5 0.11 = 0.04 527 £ 30
20 mg/kg (Positive control: CP) 5 3.19 = 1.30* 258 £ 40*

PCE : Polychromatic erythrocytes, MNPCE : Micronucleated PCE, NCE : Normochromatic erythrocyte, CP: Cyclophosphamide

* : Significantly different from the solvent control (P<0.05)
b)

©: Values are given as mean=S. D.

: Number of micronucleated polychromatic erythrocytes/ total number of polychromatic erythrocytes observed.
: Number of polychromatic erythrocytes/ total number of erythrocytes observed.

Y. The frequency of MNPCE (0.20 +0.05%) was within background control data from 2001 to 2007 of the laboratory (Mean +3SD=0.13+

0.24% ; n=449).

¢ : One female in the 300 mg/kg bw/day group died before the sampling due to the incorrect administration.

at 600 mg/kg bw/day in males. Proportion of PCE among
the total erythrocyte populations was not changed.

Discussion

Equivocal results on in vitro genotoxicity of branched
alkylphenols were obtained in the previous studies.
Miiller and Sofuni® indicated that some chemicals
produce chromosome aberration in vitro but do not
produce positive results in Ames assays. The clasto-
genic response of such chemicals is often associated

19)

with high cytotoxicity', high osmolality and pH
extremes®. There are also chemicals that show positive
results in the in vitro chromosome aberration tests
but negative in the rodent micronucleus tests. The
numerical proportions of positive results in the Ames
assays, in vitro chromosome aberration assays and in
vivo micronucleus assays were reported to be 7.7% (23/
208), 28.9% (77/266) and 6.7% (19/283), respectively in

¥ To ascertain if genotoxic

pharmaceutical chemicals
potential of branched alkylphenols can be expressed in
animals, additional in vivo micronucleus tests were
performed on 2-isopropyl-5-methylphenol and o-sec-
butylphenol.

After gavage doses of 2-isopropyl-5-methylphenol, a
frequency of MNPCE was not significantly increased
in males and females up to 1250 mg/kg bw while a

frequency of MNPCE was significantly increased in the

positive controls in both sexes. Proportion of PCE
among the total erythrocyte populations was not
changed; indicating inhibition of bone marrow cell
proliferation was not induced under the test conditions.
These results indicate that 2-isopropyl-5-methylphenol
does not induce genotoxic effects in vivo.

After gavage doses of 0-sec-butylphenol, a frequency
of MNPCE was not changed in females at any doses.
In contrast, dose of o-sec-butylphenol significantly
increased a frequency of MNPCE compared to the sol-
vent control at 600 mg/kg bw/day in males. However,
the frequency of MNPCE (0.20+0.05%) was within
background control data from 2001 to 2007 of the
laboratory (Mean =3SD=0.13+0.24%; n=449). There-
fore, the increase in MNPCE was considered to be
due to low MNPCE in the control group. Proportion of
PCE among the total erythrocyte populations was not
changed; indicating inhibition of bone marrow cell
proliferation was not induced under the test conditions.
These results indicate that o-sec-butylphenol does not
induce genotoxic effects in vivo.

The previous assessments under the HPV programme
also showed that gavage doses of 6-tert-butyl-m-cresole
up to 125 mg/kg bw, the maximum tolerated dose, did
not induce micronucleus in bone marrow cells nor
suppress their proliferation in ICR mice®, and 4-tert-

butylphenol did not induce micronucleus in bone
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Table4 The category approach on genotoxicity of alkylphenols

Substance name Molecular Log Kow” Ames In vitro In vivo

weight Chromosome micronucleus

Aberration

0-sec-Butylphenol 150.22 327 negative positive negative (current study)
p-sec-Butylphenol 150.22 3.08 negative equivocal negative (read across)
2-tert-Butylphenol 150.22 331 negative positive negative”
2, 4-di-tert-Butylphenol 206.32 5.19 negative positive negative (read across)
4-tert-Butylphenol 150.22 24-34 negative positive negative
6-tert-Butyl-m-cresole 164.24 411 negative positive negative?
2-Isopropyl-5-methylphenol 150.22 33 negative positive negative (current study)

“Data from NITE (2010)*” and OECD (2010)°.
*Data from BUA (2003)*".
“Data from OECD (2010)°.

marrow cells nor suppress their proliferation at up to
the maximum tolerated dose of 50 mg/kg bw in ICR
mice (not publically available). In addition, the German
Chemical Society-Advisory Committee on Existing
Chemicals of Environmental Relevance (Beratergre-
mium fur Umweltrevante Alstoffe: BUA) also stated
that 2-tert-butylphenol does not induce any micronuclei
in the bone marrow of mice at toxic dosages in vivo,
while it is non-mutagenic in bacteria but is clastogenic in
vitro in mammalian cells®’.

There are numerous reasons why activity shown in
vitro may not be observed in vivo ; for example, lack of
absorption, inability of the active metabolite to reach
DNA, rapid detoxication and elimination®. There are
only a few data available on toxicokinetics for the whole
body of these branched alkylphenols, but no direct
information in the target cells of bone marrow. 4-tert-
Butylphenol was rapidly excreted as glucouronide
and sulfate conjugates in urine and feces in rats™?®'.
In workers handling 4-tert-butylphenol, most of the
chemical was excreted within 24 hours, and metabolites
in the urine was correlated with exposure levels of
the chemical®. 2-Isopropyl-5-methylphenol is readily
absorbed from the intestine and excreted rapidly as
glucouronide and sulfate conjugates in humans, dogs,
rabbits and rats®®. After a single dose of 2-isopropyl-
5-methylphenol, peak plasma concentrations were
reached after 2 hours and eliminations half-life was 10.2
hours in humans. Sulphate and glucronide conjugates of
2-isopropyl-5-methylphenol, but not free 2-isopropyl-5-
methylphenol, were corrected in urine.

The physicochemical properties and chemical struc-
ture can be used to make some predictions regarding

the ADME of substances. A range of Log Kow of these
category chemicals is 2.4-5.19 (Table 4), which suggests
that the substances could readily absorbed and distrib-

29)

uted in physiological fluids®. The alkylphenols are
expected to have slightly higher acid dissociation con-
stants (pKa) than phenol (pKa 10.0 at 25C) ; therefore,
will not be ionized significantly at physiological pH's".
Alkylphenols which contains phenol moieties are likely
to undergo Phase II conjugation and systemic exposure

® Based on

to unchanged substance may be limited
available data, the rapid conjugation and excretion of
these chemicals may explain why genotoxicity was not
observed in vivo although in vitro clastogenicity was
increased with S9 mix. However, there is a possibility
that active metabolites did not reach the target cells of
born marrow at high concentration and could react to
chromosomes in hepatic cells. An in vivo genotoxic assay
for hepatic cells may be useful for further evaluation.

In the present paper, we showed that 2-isopropyl-5-
methylphenol and o-sec-butylphenol were not clastogenic
in vivo under the test conditions, and existing data also
showed that 6-tert-butyl-m-cresole, 4-tert-butylphenol and
2-tert-butylphenol were not clastogenic in vivo**”. Based
on the weight of evidence, it can be concluded that these
branched alkylphenols are not genotoxic in vivo (Table
4). The use of the category approach is useful to identify
common or trend properties of members of the category
and to use measured data to similar untested chemicals
without further testing to fill data gap. In conclusion,
further in vivo micronucleus assays on p-sec-butylphenol
and 2,4-di-tert-butylphenol may not be required by
using the category approach, but further supporting
information such as physicochemical profiles and (Q)
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SAR predictions may be necessary to strengthen the
rationale for the category approach.
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RERIK B S DA BRI S ORI B9 2 W5
FI (Hd) BT, HEET, SebiEsEs gAY, RS
Volatile Organic Compounds (VOCs) Emitted from Large Furniture

Toshiko Tanaka-Kagawa, Mitsuko Furuta®, Masayoshi Shibatsuji*,
Hideto Jinno® and Tetsuji Nishimura

Indoor air pollution by volatile organic compounds (VOCs), which may cause a hazardous influence on
human being such as sick building (sick house) syndrome, has become a serious problem. In this study,
VOCs emitted from nine pieces of home furniture, three sets of dining tables, three sets of chest of
drawers and three sofas, were analyzed as potential sources of indoor air pollution by large chamber test
method (JIS A 1911). Based on the emission rates of total VOC (TVOC), the impacts on the indoor TVOC
was estimated by the sample model with a volume of 20 m® and ventilation frequency of 0.5 times/h. The
estimated TVOC increment values were exceeded the provisional target value for indoor air (400 pg/m®)
in three sets of dining tables, one set of chest of drawer and one sofa. The estimated increment of formal-
dehyde were exceeded the guideline value (100 pg/m’) in one set of dining table, two sets of chest of
drawers and one sofa. These results revealed that VOC emissions from furniture may influence
significantly indoor air quality. Also, in this study, to establish the alternative method for large chamber
test methods, emission rates from representative three parts of furniture unit were evaluated using the
small chamber and emission rate from full-sized furniture was predicted. Emission rates of TVOC and
formaldehyde predicted by small chamber test were 3~46% and 6~252% of the data obtained using large
chamber test, respectively.

Keywords : indoor air, emission of volatile organic compounds, furniture, large chamber test method
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REMEANOIY A E LT, {LFWHEOEHNIERRERS I Twad, ZhooBFH SRS 1L
fEIZDOWT [Ty 7w 2 (ZEHZBAEY HEICHET B OBENERNDARIZOWTIRIERSE STV 5.
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E 51T, BT H 7z B KEIFE - & 5 i S a1k
W % A ORI EIR 5 5 72 0 OFFAiliE DO HfE AL
PEBROEEGREE LTNESTONDLZ &5, 4
5 ofgiicE DTSN R, LEEO R 2 FF L
TR ERE LT3 Xy DEmIcoE L TEHT» 5D
B2 NEF v NI K DAL, TORRPS
B AR Y 72 ) OREGEEE 2 HERT L /2.

2. RBAE

2.1 HEREH

AR A= T T=TN, FUA, VT T7—3
FEEHORBEKEIZOWTENEN 3G, §F9R-HnzH
TG e L7z, SRIORAETIZILES MK BE 8k
MICRERT 2 Z LR ReR 720, M, BIR,
SEORFUT BHAICOWT, AREE BEE) oL D

Wi, MYy 2Ny ZARE L LT, formaldehyde @
s 2 72 R B S 2 BNRERE~Y — 27 50
FRODHLBEDETNE L) ICHBS X D #EE LEEA
L7 ARAETHGE LR OBE % Table 1 127K
7.

2. 2 HMEER

2.2.1 KEFvN—EHICkDHEEIR

Table 1 IZRTEFIZOWT, 5.5 m*F v ¥ /N— % ff
HLTARIEF ¥ /3 —3:(JIS A 1911) (2 #E4L L <ol
BaERLE. F % o N—NEIRESC, BEE50%12 %
EL, WRMED1FRL2200.5MI27% 5 X 9 I2Hize
AEBRE L7z, MR Z F x 2N — IS ikE L 24BE £ &
DI A% > T) v 7 Lz, TFe FEOMEH
44 L L CId GL-Pak mini AERO DNPH % Jiv 7z,

Table1 The specifications for samples investigated in this study

Sample . . Furniture parts Parts area
Sample Product information . .
No. tested by small chamber methods in the furniture (m?

Dining Table & | < made in China @D top plate (the right side) 0.900
1 Chairs#1 @ top plate (the reverse side) 0.900
® seat 0.756
Dining Table & | < made in China @ top plate (the right side) 0.960
2 Chairs#2 O =Féedeyy @ top plate (the reverse side) 0.960
® seat 0.846
Dining Table & | & made in Japan @ top plate (the right side) 0.900
3 Chairs#3 <> Indoor environmentally @ top plate (the reverse side) 0.900
conscious design (® seat 1.055
Chest#1 <> made in China @ drawer front panel 1.024
4 @) side panel 0.678
(® drawer bottom panel 1.610
Chest#2 <> made in Japan @ drawer front panel 1.232
5 @ side panel 1.246
(® drawer bottom panel 2.013
Chest#3 <> made in Japan @ drawer front panel 1.224
6 <> Indoor environmentally @ side panel 1.208
conscious design (® drawer bottom panel 2.336
Sofa#1 <> made in China @ seat 0.505

7 @ urethane foam 1.224*
® bottom 0.719
Sofa#2 <> made in Japan @ seat 0.780

8 @ urethane foam 1.653*
® bottom 0.873
Sofa#3 <> made in Japan @ seat 0.708

9 <> Indoor environmentally @ urethane foam 1.334*
conscious design 3 bottom 0.626

An area of the test piace provided small chamber test methods is 0.044 m*
*The total surface area of seat and bottom
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F 72, VOCHMIZEH & L Tl 3 )3 (Tenax TA/Carbograph
1 TD/Carboxen1000) ®3fi4 % TO-17/2 (Markes) % H
W7z, W, 7Tk FEIZD W TIE1000 mL/min O ¥
HT30L DBHAH A %, VOC 122\ T k100 mL/min
DFHT 2L DEHFT A% 7)) v 7 LT

2.2.2 MEFvIN—EICLBHERR

KT v V8= & BIEGRRASTR T L7z 7
IZoWT, ZRENIZOWT Table 1 [ZEEH L 7= 3 &5
O WL TR 2/ER L, 20LF ¥ ¥ /¥ —
AR LCTMNEF ¥ 3=k (JIS A 1901) ([ZHELL T
BEGRER 2 e L7z, KIBF v v oN—3:1C & 2 ioiiitBe
EFBRICT v N — IR 1228TC, W I1X50% 12 3% E
L, R MEAS 1 BFEL7200.5M127% % X 95 ICHIZEA
UL, MuikZ F v L oN—PICERIE L24BE £ X 0 ik
BT A%} 7)) v 7 Lz, 7T FEONEHi%
% ¥ LTId GL-Pak mini AERO DNPH #, %7z, VOC
HWEME LTIk TO17/2 (Markes) # H w7z, W, 7
Ve FHEIZ DWW TIX167 mL/min OHET10 L O REk
H A%, VOCIZ2WTI3167 mL/min DT 1L D
MA R BT T LT

2.3 hn# B GC/MS (TD-GC/MS) (C & % & 7Bl
VOCs XU TVOC DEE
TD-GC/MS 12 & % VOCs Dl 52 13 & it SR 0 2,
iz % TDTS-2010 % O° GC/MS-QP-2010% W TLLF
R L7225 Tiro 72,

IMERIEA 2B GC/MS D737 5

ImZeia (SErEERT (k) % TDTS-2010)
Desorption :280C, 50 mL He/min, 10 min
Cold Trap Temp :-10C

GC/MS (Eatifepr (K # GC/MS-QP2010)
*Rtx-1 (0.32mm*60m, 1um)
. He, 2.35mL/min

Column Temp.  :40C-5C/min-250T
Interface Temp. : 250C

Ton Source Temp. : 200C

m/z 35-350

Column

Carrier Gas

Scan Range

WERFGALEW & LTid, PRISHEE K OB 64
WCHEV RS BRI B W TEm L2 [ENZE
KO BILEWICHE T 2 2EA] ORI Y
FHNERP CEBEEICHRB SN ALY EE LGREL
7270 VOC’® % %, n-hexane #* 5 n-hexadecane M

B ORFFREMICER SN D62 EE Lz, ZhoWEz
2ng-250 ng DHEPATHEBIICERT L E EHIT, b—7%
VAL yrua< 75 A0 — 7RG ED S total
VOC (TVOC) m:%H M L T toluene 4 E LTxR L
729, Fa v Ry 22— ¥ 3 VRN IZIZ AnalyzerPro
(SpectralWorks) ZfiH L, ¥ IS5U T 1 —HMEDL
ODIAARY P WVFA4T75)—,& LT, NISTOSRU
FFNSC GC/MS&#7 4 77V — (HHEMEN) &2 H
w7z,

2.4 ER&FE/OYITZ7T (HPLC) ICLKB 7
TENEOEE

DNPH # — MY v YD 5 VK = VL4 DNPH #
BRI, TR MZ MYV EHOCEHEMR L CHEESE,
Agilent #: % HPLC (HP-1000) % Hl\CLLTFIZ/R L 72
S G TRoYAN
Column : Inertsil ODS-SP (4.6 mm X 250 mm)

Mobile phase : 48:52, acetonitrile : water

Flow rate. :1.2mL/min
Detection : UV at 360 nm
2.5 B W

2.5.1 MHERE

KIEF v 8= X BMERE R A 5 KK X ) £
RIZ DWW THALERRR Y 72 ) O R EGREE % S L 72,
<FEHHEA>
EFu=CxnxV.xU"

EFu DHALEUR Y72 ) OB (ug/unit/h)

C CFx yN—=HO VOC DiEE (ug/m?)
=R E DL R (ng) /225 H%ER (L)

n SR % (18] h)

\' KT X v N— OB (m)

U DB oML (unit)

INEF v 2 N— I X BB R D H KA & D KM
PRIZDWCTHALTERE Y72 ) ORECEE %R L7,
<EHREA>
EFa=CXnXVsX A

EFa CHAATHRE M 72 0 OEOEE (ug/m*/h)

C CFy YN—=HD VOC DiEFE (ug/m?)
=R E DL R (ng) /225 d%ER (L)

n D% (18] h)

Vs CNEF v =D %R (M)

Ares DB O (m?)
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INEF % ¥ N— TR S N7 B O BOHGHEE A & )
XY HALER Y 72 0 OBk & e L 72,
<FEHEA>
EFu_e = (EFa® X Apis @D + EFa® X Ap,@ + EFa(® x

Ar®) XU

EFu_e : HA70RY 72 ) oS BOEGHEE (ug/ unit/h)
EFa DALY 72 D OEGEEE (ug/m®/h)

Apae D ARG (m?)

U DB OMEL (unit)

@©, @, @IFEhZN&RGO TR

2.5.2 RHBREHESTAE
KT % 8=k L 2B R L D kT X ) &0
IR AC (ug/m®) ZHM L7
<FHEX>
AC= (EFuxU) x mRXVR)"

AC D ARHIREER P ME (ug/m®)

EFu : HAEEY4 72 ) OBGEGEEE (ug/unit/h)
U DB OMEL (unit)

nR I BHZEKETF VOB (0.5 [ /h)
VR I EHZERETVHAOERE (20 m?)

3. HBREEBE
3.1 XFFvoN—EKICkBHERR
SREORETIE, F4=vT77—=7TV FTE),
ARV 77 —=ERRE LT, ThEN 3 HMTO
DEFY BIIZDOWTRIEF ¥ VN =12 & B e %
FEREL, TNT e FEROCHEBEARILEY ORE%
FFAli L 7z, Fig. 112, &FE20 m®, #511%%0.5 [0]/h
WREICK A2 3E L2 E0 TVOC KT VT e F
oGP EERSFIE%7RY. formaldehyde 2B L
T, AP RER ST U EAENRERESE (100 ug
m') ZRZEEME, A=V T T =TI
18, AR 3E-GH 28/ THY, V77 —ide
TIéHEZ K& S FThH o7 (Fig. 1). ¥ 72, acetalde-
hyde iZ2oWTidWFh o B G #ETH IH4MHE (8ug
m’) ZBZ5LDIIHFLEL L7 (Fig. 1). —7,
TVOCIZoW T F A = 7y —7NVE&38E, ¥~
A 18w, v 77— 1 8w TR iR EERE 207 A A3400
pg/m'ZE L, FRUMOBEFIZOWTH FiEIZ 4
THEBEMBD50%% B2 Tz (Fig. 1). HICE
i L 72628 B O HHOE E K YR iR B - lE A 2
ZN Table 2 L Uf Table 312”3, KFAETHRE L7
W o2 5 b toluene, ethylbenzene, xylene,

styrene 28 ILERRYBGEE OB W LA E L TR S
72E, FA =TT —=TNVH 1S BAITH S
TXIB, ¥4 =75 —TNVH#3, Y A# 1 ROY ~
A # 3% 513 butyl acetate BAEBE LR BEALEW & LT
WSz, $72, F VA E 3 SOMBUALEWE & L
T a-pinene R EH] & L THW S 5 cyclohexane
K 0¥ methylcyclohexane S8 2 BUGHE 2 78 L7z,

Fig.1 The estimated increment evaluated from emission
rate of TVOC and aldehydes from furniture.

Emission rate of these compounds was measured by large
chamber test method.

Broken lines; The guideline values for indoor air concentra-
tion set up by Ministry of Health, Labour and Welfare
(ug/m*)
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Table 2 Emission rate of 62 volatile organic compounds from furniture measured by large chamber test method

Emission Rate (ug/unit/h)

Sample No.

1 2 3 4 5 6 7 8 9
n-Hexane
Chloroform 45.6
24-Dimethylpentane/Methylcyclopentane
Methylcyclopentane/24-Dimethylpentane
1,1,1-Trichloroethane
1-Butanol 249.0 38.7 62.7 97.5 16.1 10.5 18.4
Benzene
1-Methoxy-2-propanol 145.0 34.2 20.7 31.6 11.6
Carbon tetrachloride
Cyclohexane 480. 2
2-Methylhexane 4.7
3-Methylhexane
Trichloroethylene 22.5
2,2,4-Trimethylpentane
n-Heptane
Methylisobutylketone 16.3 15.8 39.5 15.2 13.7 33.5
Methylcyclohexane 8.8 8.9 1864. 8
Isobutyl acetate 11.7 161.1 2.8
Toluene* 835.3 522.7 101. 9 123.9 127.8 558. 2 440. 6 1009. 9 872.9
1,4-Dimethylcyclohexane
Butyl acetate 137.6 706. 2 233.9 116.2 601.9 25.6 56. 4 149.9
n-Octane 7.7
Tetrachloroethylene 4.1 3.6
1,4-Dimethylcyclohexane
Ethylbenzene* 92.6 746. 2 44.0 82.0 21.8 32.9 21.2 5.4 25.0
m, p-Xylene* 72.1 815.9 44.5 78.0 59.3 26.8 31.4 ol 24.8
2-Methyloctane 20. 4
3-Methyloctane
Styrene* 5.7 141.2 34.1 127.2 98.5 11.1 7.4 11.4
0-Xylene* 29.8 513.6 35.0 33.9 27.8 7.4 14.8 9.9
n-Nonane 18.3 14.8 4.7
Isopropylbenzene 3.6 100. 6 2.8 3.0 10.1
3,5-Dimethyloctane
a-Pinene 179.6 3.4 25.8 1849.0 33.9
n-Propylbenzene 24.8 238.6 22.6 29.7
(+/—)-Camphene 80.2
Phenol 41.7 18.3 8.1 7.9 19.2 16.4
1,3,5-Trimethybenzene 32.1 137.2 4.6 18.0 75.5
2-Methylnonane 13.4
a-Methylstyrene
2-Ethyltoluene 34.9 169.0 3.2 24.5 69.5
B-Pinene 5.4 32.5 3.3
2-Pentylfuran 4.0 12.0 2.6
1,24-Trimethylbenzene 233.8 8.5 16.0 130.0 394.3 4.3 12.3
n-Decane 204. 3 29.0
1,4-Dichlorobenzene
3-Carene 24.1 2. 382.9 3.9
1,2,3-Trimethylbenzene 54.4 113.3 5.7 4.7 23.1 117.4
Limonene 4.5 186. 1 3.4
1-Methyl-3-propylbenzene 14.0 15.9 2.8 5.4 15.9
n-Butylbenzene .7
n-Undecane 9.2 3.3 5.3 7.0 85.4 20. 2
1,24,5-Tetramethylbenzene 13.6 18.3 22.8 4.5 47.1
1,35-Trichlorobenzene
Camphor 3.6 5.2 5.5 36.2 4.8
Naphthalene 15.9 56.5 12.8 3.7 5.8 79.5 2.8
n-Dodecane 11.8 11.8 4.6 2.2 9 10.1 32.4 174.0 40.4
n-Tridecane 35.2 10.8 8.1 4.2 8.5 49.0 6.1 3.7
n-Tetradecane 49.0 10.8 11.4 4.1 6.1 8.2 24.4 71.9 56.5
n-Pentadecane 31.4 5.2 5.8 4.2 5.0 2.2 6.8
TXIB 478.4 42.7 14.3 14.1 77.4 17.3 12.1 12.9 247.4
n-Hexadecane 10.7 2.9 3.9 4.5 7.2 8.3 5.4 3. 7.8

A blank cells: Values were under the limit of quantitation (2.8 ug/unit/h).
*: The compounds for which the guideline values have been set by the Ministry of Health, Labour and Welfare.
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Table 3 Estimated increment of 62 volatile organic compounds caused by furniture

Estimated Increment (ug/m®)

Sample No.

4 5 6

n-Hexane

Chloroform

24-Dimethylpentane/Methylcyclopentane

Methylcyclopentane/24-Dimethylpentane

1,1,1-Trichloroethane

1-Butanol

24.

1.

6

1.0

Benzene

1-Methoxy-2-propanol

14.

Carbon tetrachloride

Cyclohexane

48.

2-Methylhexane

3-Methylhexane

Trichloroethylene

2,2,4-Trimethylpentane

n-Heptane

Methylisobutylketone

Methylcyclohexane

186. ¢

Isobutyl acetate

16.

—_

=
©
SdSdle

Toluene* (260 mg/m®)

83.

52.

10.

00 | Lo | O [~

12.4 12.

55.

44.

101.0

1,4-Dimethylcyclohexane

Butyl acetate

13.

70.

23.4 11.

o

60.

n-Octane

Tetrachloroethylene

1,4-Dimethylcyclohexane

Ethylbenzene* (3800 mg/m®)

74.

m, p-Xylene* (870 mg/m®)

81.

2-Methyloctane

3-Methyloctane

Styrene* (220 mg/m®)

14.

12.7 9.9

0-Xylene* (870 mg/m®)

ol

n-Nonane

Isopropylbenzene

= oo | & [

10.

3,5-Dimethyloctane

a-Pinene

18.

n-Propylbenzene

23.

(=}

(+/—)-Camphene

Phenol

1,3,5-Trimethybenzene

13.

1371

2-Methylnonane

a-Methylstyrene

2-Ethyltoluene

16.

B-Pinene

2-Pentylfuran

1,2,4-Trimethylbenzene

23.

S|lw oo

39.

n-Decane

20.4

1,4-Dichlorobenzene

3-Carene

0.3 38.

1,2,3-Trimethylbenzene

(521

w

Limonene

18.

1-Methyl-3-propylbenzene

||| w

n-Butylbenzene

n-Undecane

<o

ol

1,2,4,5-Tetramethylbenzene

Ju—
oo

)

1,3,5-Trichlorobenzene

Camphor

Naphthalene

j=1
(=2

n-Dodecane

f=]
[\]

n-Tridecane

n-Tetradecane

—_
~
Doy [ ||

n-Pentadecane

o (oo | [ =

TXIB

47.

—_
w

n-Hexadecane

1.

=|lo|l—=lo|lu|n |
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A blank cells : Values were under the limit of quantitation (0.3 ug/m®).

*: The compounds for which the guideline values have been set by the Ministry of Health, Labour and Welfare.

The values in parentheses signify the guidelines for indoor air.
1

: as Xylene
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Table4 The tentatively identified compounds emitted from furniture

Sample Rt" (min) Components Estimated increment
No. (ug/m®)?

1 5.187 | 2-Methyl-1-propanol 197
5.843 | Unknownl (Acetic acid) 121

8.727 | Toluene 93

12.940 | 2-Butoxyethanol 52

33.463 | Unknown (2-Methylpropanoic acid anhydride) 52

16.277 | 1,3,5-Trimethylbenzene 24

9.327 | Hexanal 17

3.823 | Methyl acetate 14

10.497 | 4-Hydroxy-4-methyl-2-pentanone 13

31.387 | 24,6-Tris (1,1-dimethylethyl) -4-methylcyclohexa-2,5-dien-1-one 13

9.877 | Butyl acetate 12

11.747 | Ethylbenzene 11

5.867 | 3.4-Dimethyldihydrofuran-2,5-dione 10

2 11.460 | Unknown (1-Methoxy-2-propyl acetate) 234
16.277 | Unknown (1,3,5-Trimethylbenzene) 154

9.870 | Butyl acetate 151

12.020 | Xylene 87

12.250 | Cyclohexanone 86

12.607 | 2-Ethoxyethyl acetate 85

11.740 | Ethylbenzene 73

11.463 | Unknown (1-Methoxy-2-propyl acetate) 72

12.813 | Xylene 53

29.540 | Longifolene 52

8.717 | Toluene 51

6.870 | Acetic acid 48

15.143 | 1-Ethyl-2-methylbenzene 39

4.913 | Unknown (Dimethyl carbonate) 37

14.903 | Propylbenzene 24

15.770 | 1-Ethyl-2-methylbenzene 16

14.607 | 3,6,6-Trimethylbicyclo [3.1.1] hept-2-ene 15

5.870 | 1-Butanol 14

12.630 | Styrene 14

29.747 | Caryophyllene 13

15.403 | 1,3,5-Trimethylbenzene 13

13.900 | (1-Methylethyl)-benzene 10

3 11.450 | 1-Methoxy-2-propyl acetate 282
12. 237 | Cyclohexanone 88

9.867 | Butyl acetate 61

11.453 | Unknown (1-Methoxy-2-propyl acetate) 29

8.403 | N,N-Dimethylformamide 24

4.803 | Acetic acid 16

8.687 | 2-Methylpropyl acetate 14

16.023 | Tetramethylbutanedinitrile 11

8.727 | Toluene 10

4 4.860 | Acetic acid 181
9.313 | Hexanal 65

12.593 | 2-Ethoxyethyl acetate 62

29.540 | Longifolene 23

9.863 | Butyl acetate 21

4.917 | Ethyl acetate 13

12.630 | Styrene 12

8.727 | Toluene 12

6.487 | Pentanal 12

5.190 | 2-Methyl-1-propanol 11
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5 6.147 | Acetic acid 111
29.770 | Caryophyllene 43

5.880 | 1-Butanol 15

5.200 | 2-Methyl-1-propanol 14

16.287 | 1,3,5-Trimethyl-benzene 13

8.740 | Toluene 12

3.833 | Methyl acetate 11

9.890 | Butyl acetate 10

6 11.433 | Unknown (1-Methoxy-2-propyl acetate) 157
14.597 | «a-Pinene 156

4.783 | Acetic acid 141

15.223 | 3-Methoxybutyl acetate 106

7.767 | Methylcyclohexane 104

4.907 | Ethyl Acetate 67

8.720 | Toluene 50

9.853 | Butyl acetate 48

16.257 | 1,35-Trimethylbenzene 35

17.093 | 3-Carene 33

27.733 | 3-Hydroxy-2,24-trimethylpentyl isobutyrate 29

3.823 | Methyl acetate 28

17.627 | d-Limonene 24

12.913 | 2-Butoxyethanol 22

27.297 | (1-Hydroxy-244-trimethylpentan-3-yl) 2-methylpropanoate 21

18.180 | Unknown (2,3-Dimethoxy-2-methylbutane) 20

13.183 | 3-Methoxy-3-methylbutanol 15

32.047 | d-Cadinene 14

15.127 | 1-Ethyl-2-methylbenzene 13

29.493 | a-Gurjunene 11

29.740 | Caryophyllene 10

7 8.710 | Toluene 40
29.530 | Longifolene 27

12.230 | Cyclohexanone 24

31.373 | 24,6-Tris (1,1-dimethylethyl) -4-methylcyclohexa-2,5-dien-1-one 14

8 12.233 | Cyclohexanone 192
8.720 | Toluene 95

16.690 | Decane 25

23.047 | Dodecane 22

19.953 | Undecane 10

9 3.867 | Methylenechloride 187
12.250 | Cyclohexanone 101

8.737 | Toluene 76

4.577 | 2-Butanone 55

31.400 | 24,6-Tris (1,1-dimethylethyl)-4-methylcyclohexa-2,5-dien-1-one 25

8.650 | N,N-dimethylformamide 20

33.477 | Unknown (2-Methylpropanoic acid anhydride) 16

11.460 | 1-Methoxy-2-propyl acetate 15

9.883 | Butyl acetate 11

The compounds emmitted from furniture were identified tentatively by TD-GC/MS and deconvolution analysis. The table showed the
compounds of the estimated increment that exceeded 10 pg/m®

! Retention time

? ug as toluene equivalent

L EW TVOC OB NIz F A =V 75— Y, TFNVRVE VR ERELARBARIZIZILALETE
7 V& formaldehyde ¥ 3% (Fyxvesc” 7 2 UL E O # %) ZWIENVZY - FUL VB GERIEAN - HARBET
) Mz < [ARBHFE (hvy, ¥ L (SO ) 1, TVOCxR (EASEE IED
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e OO EWE O AP EREMEE 7 ) T TE
559, BUWHESLEMEEZIZEALHEHL TV
W) EFRRENTVEIZE Db ST, Mg e K
L T % toluene, xylene & OF ethylbenzene @ i i % &
HE < (Table2, Table3), KRHEHOMEFERDZ Y
EHETLLENDHEEZONS., F/2, TR
2= a YT ORERD S EENICFE S N bEw &
LC, BRI E W LA IZ, 2-butoxyethanol %2-
ethoxyethyl acetate ® X 9 72 771 I — )b T — 57 )VFHD®
B &7z (Table4). 7V a— T —7 VEIZEF
RERIA ¥ FEOWEH], FHEIEVEA], ALHERECREE & L

TEHENTEBY, HHHDZ ) a— L T—F VI
B EEIIB W TELEBIUC & 2 A5 ENE R AR
T A B LHMEINTVE I Eh D, ENEERT
DORBEEZIRT LI EDPEETHA ).

3.2 INEF v N—KICK B HEER
SHoOFETE, KEF v /38— X BB
TRICTEELR 3EMIZOWTNMNET ¥ Y N—EIC L B
MERER A 1T\, BT v U= R W TEBOKEIR
B 5 OB E B OROHGHEE %2 LR 2 2
W22V CEHlli L 7z. Table5 i TVOC LU’ 7 V7 e K

Table5 Emission rate of TVOC and aldehydes from furniture estimated small chamber test methods

Emission Rate Emission Rate .
Sample per E?stl.mated ) i
No. Furniture Unit" Representative Parts Area” Emlssgl) Rate ((B)/(A)) x100
(A) ® ®

TVOC
1 8060 127 186 47 318 4
2 16818 3240 4628 265 7777 46
3 5973 668 789 113 1430 24
4 3520 619 33 30 705 20
5 3958 693 69 9 958 24
6 11966 2603 1357 68 1800 15
7 2584 55 92 8 146
8 4539 72 68 2 169
9 3604 35 74 3 125

Acetaldehyde
1 24 <5 <5 <5 — —
2 36 80 133 <5 205 564
3 10 45 69 <5 103 1067
4 186 7 14 7 28 15
5 128 30 13 <5 53 42
6 200 <5 44 <5 53 26
7 18 <5 <5 <5 — —
8 <7 <5 <5 <5 — —
9 13 <5 <5 <5 — —

Formaldehyde
1 2570 143 79 9 206 8
2 85 89 134 <5 215 252
3 33 <5 <5 <5 — —
4 2890 5 48 78 163 6
5 457 115 <5 40 222 49
6 1390 <5 16 171 420 30
7 119 <5 10 <5 12 10
8 27 <5 <5 <5 — —
9 143 <5 <5 61 38 27

V. Emission rate per furniture unit (ug toluene eq/unit-h; TVOC, ug/unit-h; aldehydes) was evaluated by a large chamber test method.
?: Emission rate per representative area of furniture (ug/unit-h; TVOC, ug/m’-h; aldehydes) was evaluated by a small chamber test

method.

. Estimated emission rate (ug toluene eq/unit-h; TVOC, ug/unit-h; aldehydes) was calculated from representative parts area and its

emission rate evaluated by small chamber test method.

Y. Percentage (%) of estimated emission rate to actual measurement value of emission rate.



KB B & O EA R G ORI § % W5 85

HIZOWT, INEF v v N—3EI2 & D 5E L 72 T35
DR EGRIE & B O B AL O RE 2 FE AT B 72 )
DOt EEEZ FHL, ZOFIEEZ KEF ¥ v N—ET
e U7 BRI 3 2816 (%) TRLZBDTH
B, ZFOFER, INBF v 2SN —EIT X B BRI O Tl
fiiix, TVOCIZDOW T KT v v /N — D 3 ~46
%, formaldehyde (2D Tlx 6 ~252%, acetaldehyde
122V TIid15~1067%TH Y, 9MEp 2R-E2RE 4
TRIEF ¥ Y= X B HEMED T DNETF v 83—
WX B FHMEIZEERTREWEE 2572 (Table5).
INEF v N—1E1E, Vv 2Ny ARED 72 DI
T TH 2> & O E O 2 WET 5 ke LTH
BALS N2 HETH Y, FEBITEAR S IIRBER B
HENBREMEDSDRVATIVFY FOREERIZS
WTKIEF ¥ v N—EIC X 2GR OR R L, NEF
Y U= X B MERERISE MBS B 2 & &l
LTw3Y, UL, EEOEMBOHES - ITH» 5
R S N B HEE OBRMELRRERMIZOWT/NEF ¥ N
— B X DEOR PR T 5720120, B
mN TR S N5 RO & 2 56, 6z 138
HREPMFEWEOMBIRE o T A EEHEL,
1EIZOWTNEF ¥ U N—ETHIET 5 67 2 8%
FTIENEFE LA, BHANMEOBEL, S BENS
v F e, NEF Y N BT 213
ELTHIEDORESIZEN T LBUETHY, N
F v YN R BT E RSP OIS TRSN
5. Gk, KEEZILDETHHA RFEMRNDS
DIHALA Y E I N 2 ORUEGREE % 5E-li 9 5 720 D fi
OB FEERLT LLENHLEEZOLND.

WO
ATRIEIE, FHC209F LA 57 ) (L T G e 2
(RIS SRR (<5 Y TR,

BEXH

1) Yo ong A (BRNZEZIGY) R REFEE -
B3 L R AL AW LA R - AL DA
AR — 22— (http://www.mhlw.go.jp/new-
info/kobetu/seikatu/kagaku/)

2) HEHIAEDIIIES L vy 2y AREICOWT
T AEE - BT R — 4 R—Y (http: //www.
mlit.go.jp/jutakukentiku/build/sickhouse.html)

3) Tanaka-Kagawa, T. Jinno, H. Furukawa, Y.
Nishimura, T.: Volatile organic compounds (VOCs)
emitted from furniture and electrical appliances.
Bull. Natl. Inst. Health Sci., 128, 71-77 (2010)

4) MEPEANS D REM D O ECE h A EETEA R

5)

EWOWEH BT B8, FR174E IS A 5518
FHARTZE R B 4 - AL ) R 7 WHFeE 36540
ek EH (2006)

SARER, WIAMEEA, A W KRBTy Nk
WZEBRBEENS DALV LT IVFE PR
FE. HARBEAASIRE RGN CE, 615, 39-44 (2007)
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ARBORIIZ Hap & DS BAL ST 0 U B9 2 W58
=77 v 7 AFRERME IR X 2 s 7l -

FERENT, ) (H) BB, WHDET", SebiEEr, WG

Volatile Organic Compounds (VOCs) Emitted from Wood Furniture
— Estimation of Emission Rate by Passive Flux Sampler —

Hideto Jinno*, Toshiko Tanaka-Kagawa, Mitsuko Furuta®,
Masayoshi Shibatsuji* and Tetsuji Nishimura

The aim of this study was to evaluate aldehydes and other volatile organic compounds (VOCs) emis-
sion from furniture, which may cause hazardous influence on human being such as sick building/sick
house syndrome. In this study, VOCs emitted from six kinds of wood furniture, including three set of
dining tables and three beds, were analyzed by large chamber test method (JIS A 1911). Based on the
emission rates of total VOCs (TVOC), the impacts on the indoor TVOC was estimated by the simulation
model with volume of 20 m® and ventilation frequency of 0.5 times/h. The estimated increment of formal-
dehyde were exceeded the guideline value (100 ug/m®) in one set of dining table and one bed. The
estimated TVOC increment values were exceeded the provisional target value for indoor air (400 pg/m®)
in two sets of dining tables and two beds. These results revealed that VOC emissions from wood furniture
may influence significantly indoor air quality. Also, in this study, to establish the alternative method for
large chamber test methods, emission rates from representative five areas of furniture unit were
evaluated by passive sampling method using flux sampler and emission rate from full-sized furniture was
predicted. Emission rates predicted by flux passive sampler were 10~106% (formaldehyde) and 8~141%
(TVOC) of the data measured using large chamber test, respectively.

Keywords : indoor air, emission of volatile organic compounds, furniture, large chamber test method

1. @UBHIC TWb. ARFFETIE, FHR0EEORAEICL T, %
FENEBELFWEISER T % &2 5 b /HEMED PEERILAEY (volatile organic compounds; VOCs) O
Bt T, BMRREFEOREMNM»SRHEI NS B S W EA DB SN2 = T =T N,
ILEWBEICKE ZBOAFEEON TS, FRERFANR B OZENEBEGEERA Y T —2 « Y AT LAIIKEDR
DO—DTHHEMICEL T, BELELOYUEIZE - LIAT BICBVRILFWHEICE T 2K E L TE S
THOBALZ W E ORIBAL R A% L S Ty, i NP 09 biaEfHRe L TR HBROED - 72K
WX o TRENICHL AT NS RIEHMICIISHES 2 WXy Fo2mH 2B g e L, SEHMEORLL 7
{EFWEPEHINTBY, TAoofmd» o h W8 3K, 6 /B OVWTHTREF v v/ —
BALFEWE DERNZELRANDAR IOV TIITERAE S h B 20m’) 1T X 2 BHGAE % FHE L, Mkd SRS
N BEEMARILEY (TVOC) =, HITHEMNRE
REHE R EW Y TH 5 formaldehyde, acetaldehyde,
toluene, xylene, ethylbenzene M UF styrene % #ll & L
, _ ) 7e. F7z, BT AR OEENGACE DS DK EY
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RIS, fwlm@%tﬁﬁéﬁﬂkﬂﬁﬁwﬁ LEEALZ:. RAETHRE LR OBMEZ Table 1
5 owf%%bt. , W 5 B o WCRY. ThoBBIzonT, A5 v L A0 m*F v

Gl PE A Y S B A7 f@ﬁﬁ%%mt EBEoBmBEIR
D% BUME U 7253 5 3o T h REE L 7z,

F - AWIZETIE, ST B REIFEEH o & ik
SN BLEWE % BB O RN IR T 5 720 OFFl
FomE AR L, ROz L k%% %
B L CEES KGOS S ORI % i 2 )5
BELT7 Iy 7 AEEMNEEICEREL, #mY
720 OEGEEE & HERT L 7.

2. RBGE
2.1 HEBRABRUKEEER
AR G & T B RIUGRBE H ity 6 Bt 37l & 0 s

Table1 The specifications for samples investigated in this study

YON—FEH L, W8T, M IRES0%, AN
0.5 [l /h DEMTRKEF v~ yv—i: (JIS A 1911 : 2006
B OF JIS A 1912 1 2008) (ZHEHL L C iR 2 FE 0 L
2. F72, WATLT7 9 v 7 AFAERNEHO/NEE B
(JIS A 1903 : 2008#HL) % H W C EEIRA 5 EHT 5 5
DAL E O RCHcE % W L7z,

2.2 ZERHEERCIFHE

Motk % F v > /N — P EE L 240¢ [ 2 ) OST 205 [ 212
TITATHEICEIDEREZRNL. 7774 7K

5 RIS EMREHA L LTF v vy —HER R,
RO GO RBEFHR L L CREHE F20 cm O

Parts area
Sample Product information Furniture parts tested by small chamber methods in the furniture
(m’)
Table & Chair | Size : 1800 mm X 850 mm X 690 mm (Table) @, @ top plate of the table (the upper side) 151
#1 440 mm % 590 mm *X 870 mm (Chair) ® top plate of the table (the upper side) 1.45
Surface area: 10.7 m’* ®, ® the seat 141
< table and 6 chairs
<> made in Japan
O Fiodedeys
Table & Chair | Size : 1800 mm % 900 mm X 700 mm (Table) @, top plate of the table (the right side) 1.62
#2 460 mm % 610 mm X 890 mm (Chair) ® top plate of the table (the reverse side) 157
Surface area: 11.6 m* @, ® theseat 1.81
<> table and 6 chairs
<> made in Thailand
Table & Chair | Size : 1800 mm X 800 mm X 700 mm (Table) @, @ top plate of the table (the right side) 144
#3 430 mm % 550 mm % 800 mm (Chair) ® top plate of the table (the reverse side) 143
Surface area: 12.0 m’* @ the seat 1.73
<> table and 6 chairs, with drawers ® the inner bottom of the drawer 0.255
< made in Vietnam
Bed#1 Size : 2040 mm % 1040 mm X 1750 mm @, the bese board (the upper side) 5.67
Surface area: 21.8 m’ @ the bese board (the reverse side) 1.59
<> double deck bed, without mattresses ®), the bed flame 5.95
<> made in Japan
& Folokk
Bed#2 Size : 2085 mm x 1070 mm X 1600 mm @, @, ® the bottom base plate (the upper side) 9.68
Surface area: 19.4 m’* ®, @ the bed flame 5.02
<> double deck bed, without mattresses
<> made in Chine
Bed#3 Size : 2140 mm X 1050 mm X 900 mm @) the hed bord (the upper plate) 0.158
Surface area: 845 m’ @ the hed bord (the inner plate) 0.377
<> single platform bed, with head board and un |®), @ the base board 2.34
derbed dresser drawers, without mattresses |® the inner bottom of the drawer 0.818
<> made in Chine
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2 T CERM L7,
7T FEIERIZIETF v v N — 225 %500 ml
min DFETERISLZDNPH A — MY v JICHiHEL

7z. VOC il F121%100 ml/min ®#i# T Tenax TA W%
HHERNCHE L M, R TVOC K OVE R 2wt

SHPEOWMEICIZLEREIL, VOC O MR IR 2134
wm5L & L7

U B DT 754 THRIZE DY Y T U THRT L
Rz, BMRAEMEOCNLHESE2EE LTS XKa%
¥ 7Y v AL & LT, ADSEC CELL (ADTEC
Co.) HWT 79 v 7 ZAFARMEEICL D208y
VT UT) Y TR o, YT VY IEILDOWT
& Table 112779, 7V FEO5H Ti&, DSD-
DNPH % ffiE# & UCHR L, S5 I s 3k
rav 7S 7HETHE LR, $72, VOC HOGHT
13 VOC-SD ##fife#l & LT L, &M #IC GC
MS Tl L 7.

2.3 VOC DiBEMMEIFAE

InEBiAE2EHE TD-20 (RS ETR), #Arux b7
7 7 GC-2010 (RSB R Je OTRAT I ) 1 & 2007
' TruTOF HT TOFMS (LECO Japan #:#) #JH\T
UTIOR LG THNT 2T o7, 8L UTa VR
2 — ¥ 3 YT IZIE ChromaTOF Version 4. 23 (LECO
Japan) ZfEH L7, (F= T FRIE Toluene A & L
T10ng. E= FRRAEA S F ¥ ¥ /N—=HND VOC D
Em FIRAEIZ2 ug/m®, BEOERE o 21 T R IE20 ug
unit/h) TdH - 72,

I FiE A} GC/TOFMS O34 44
InEkBiEE (SERAERT (k) % TDTS-2010)

1 280C, 50 mL He/min,
1 -20TC

Desorption 6 min

Cold Trap Temp

GC/TOFMS (E#t#efr (%) # GC/LECO Japan #

TruTOF)
Column - HP-1MS

(0.25 mmx30m, 0.5um)

. He, 2.35mL/min

1 40C-6 C/min—250C

Carrier Gas
Column Temp.

Interface Temp.  : 250C

Ion Source Temp. : 250C

Mass Range :m/z 35-500
2.4 & W

<EGEEE/ KIEF x v N—iE>
KT v v N—= X BRERHRED S KA L Kk

PRI THALE 272 D) ORCHEEEE 2 5 L 72,

G5

EF,.=CXnXV,

EF. : H{ZERR472 0 ok (ug/unit/h)

C D Fx YN—=H® VOC DEE (ug/m’)
=N EEOE R (ng) /Z=25HM%ER (L)

n SR % (191/h)

V. REFX UN—-0FR (m)

<HEGEREE/ 7 T v 7 AFEENEE >

75 v 7 AGAERMERIC X HHERE R S kAL
D ZRBARIZ DWW CTHALHRE Y72 ) OBHGEE % 5 L
7z,

G50
J.=Mtx (AXT)™!

L. CHMHERLZZY 075y 7 AER (ug/mP/h)

Mt : FEEREE TICBI ANy YT 7I5—128 5%
VOC offitk#t (ug)

A ERNERE (m?)

T @ #GEERE (b

<77 v 7 AFEERMNEDLIC X 2RO 71 >

759 7 ASEENERICL > THELNLE (FE)
TR O H R BE & B O K A O TR & B IS DT o
AU E ) BB D 72 ) OREGEREE O F Ml 2 FH L
7.

G50

P_ EF.= (EFud x Afu(D + EF.@ X Ap®@ + EF. 3 ¥
Anx® + EF5® X Agei® + EF3® X 200®) X A X (A
DO+ Aw@+ An® + An@® + A ®) !

P_EF, 79y 27 AFARINEEICX D HAMEY
720 OBEGEEE O FHE (ug/unit/h)

EF . 27Ty 7 AFERMEEIC X B %R
O BALHERE S 72 ) OREGEE (ug/m*/h)

A 7 Iy AFEEMEETHRET S (E
) i oEmE (m)

A RO 4K R (m?)

@, @, ® @ 795y 7 ARERAITEETHTSR

&F B KA RT)

KIEF v =L BMEFRIIHTE 7T v 7 X
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FAERME DT & 2 BOGEIE D T RO H & LT ORESE
RICEVHEBL, 79y 7 AFRERWEEL S TFHO
HiKE & %5 L7,

(R0
TMlE =P_EF./EF,

<G R T B >

KIEF v 2 N—=FC X BB & 0 K X 0 &b
BEREE AC (ug/m?) ZHH L7,

<FHHEA>

AC= (EF,xUR) / (nRX Vy)

AC I RHREENR - HME (g /m?)

EF.  HAZE0R 472 ) O EE (g /unit/h)
UR  :f@% (unit)

nR D EWNZELE T VHOBKRE (0.5M]/h)
Ve I RBNZERETVHOLR (20m°)

3. HBREEE

SEOFAETIE, INFTORTEICBVTLEDED
Bh mnC AR S, 22 PIONET (&EH %
HIGBHRA Y P T—2 « VAT L) ~NDIZBWR{LEY

BT 2R BOL KABBLE LTI RMNT v T
ENTWBFA =TT =Tk, IZBVRILEWEIC
B9 BRI RO D L\ 2 EAHE STV B AR
v RO 2O RMEHIZONWT, TN EREH
EHTORL 5 3HE T O 6 BHFITOWTREF ¥~
N— 20m') WX BMEHEBEEBL 7 VT e FEK
U VOC Dk & 7 L 7.

Table 2 X U Table 3{1C7 V7 FE KLU VOCs 12D
WTCENS ORHEGREER S & 0 g L2/ s¥
Il % 7”7, acetaldehyde I DWW Tid#eHE (48 ug
m’) BRI ENRTFHINERIIEDONLH o
72DIZk L, formaldehyde (2B L Cld R ER 5T
HEATE R EE R HE (100 ug/m®) % 8 2 2 B2,
FA=ZV 77—V T38GEF 18R Xy FT3#EG
MBS ELZ. 72, TVOCIZOWTIZY 4 =~
=70 285, Ny F 2 BN TR i R Tl
A TVOC O % H A TH 5400 ug/m*% i@ L T W
7z, MEBIZE = L 72 toluene, xylene, ethylbenzene K&
W styrene DWW TIEWIN G BREERELZBZ 5 2
ERFRIND LXVOREDED HNT, s list
DALEM DB E BT H I EDPEETH L I LIRS
n7-.

EENGAEM PN DORFEEWEIZONT, FA/ 1
< N7 T 7/ RATIEEVE BT EHC & A ELE N T
VR a—Yay - TIF) T4 —REEOMN & E

Table 2 Estimated increment of aldehydes (ug/m?) WL, WEMREZT- 7288, TVOC OREEI S
Acetaldehyde Formaldehyde Mo T2 A = T TF—T NI T B REERZEZE DB
24H 72H 24H 72H L LT &M Tw b 1-methoxy-2-propyl acetate, ace-

Table & Chair#1 48 37 838 638 tic acid, butyl ester % 2-ethoxyethyl acetate % 7% £ %
Table & Chair#2 35 45 66 % Bibae LT s hrz, —J, REXy FIZBELT
Table & Chair#3 21 29 520 320 1, TVOC DREAHE L Eh o 72 2 BT B W TR
Bed#1 22 22 38 36 HE N7 ZELRYE L cedrene X a-pinene 55 O KA H
Bed#2 29 19 1 & KCTH2IEDPTFHENBUFWETHo/. ThdT
Bed#3 5.7 32 100 98 NN VEHOBAVER Y OFEE BB INTEY, Bk
Table 3 Estimated increment of VOCs (ug/m’ or pg Toluene/m?)
Toluene Xylene Ethylbenzene Styrene TVOC
24H 72H 24H 72H 24H 72H 24H 72H 24H 72H

Table & Chair#1 6.8 - 8.6 - 55 - - - 2200 1300
Table & Chair#2 39 30 13 - 89 5.1 48 - 800 470
Table & Chair#3 - - 30 29 3.7 3.7 140 140
Bed#1 - - - - - - - - 69 38
Bed#2 - - - - - - - - 2900* 2200
Bed#3 - - - - - - - - 2300 2100

— : not detected.

: reference data because the sample contains the substance which was above the upper detection limit by GC/MS analysis.
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SNBHBMEARILEWZ TVOC L LTELR DDA
oS HBALFWHEZIET 5 Z LN ELETHLEER
bNb.

72, MO 248 B B ) ONT2IF R AR Dt R % LS
L, FA=YT7TF—7uhbF IR SN EiLoft
BPNHART, KXy PO SNz T VR UEIC
B LTI D RIBCTH o 72, PRITAEBEIC N L
72, FEE 1B 2 o RIS L 22 HBGABR O #5 R T
3, mTHLEWE OB oo T — TV 7 a R
L)<y bTHRHOGE L &SI
5205, WALZKERmZENICHES HH1IZZ
SR BOE LB LA O E 2 fFo THHET A2 &
TILFWEORE LT L 2 E25ERE LTHM TS
EEZONLDY, RRAETHAL ARy FIZBIL
T E DR 2 D RN b 722 2 & H5F
Bahs, SNERGREEZHLETIE, ZNOERA
BROEY, T 2bHRIBEOREM mH 5 DL WE D
BENCB L TIES RIS HIHEPLETH L LER
bNb.

S50, RRBRTIRRWZ S 5 B ORI EE
M B0 & L CRlRHE 1120 cm T22 58RI & 92 Jits

Table 4 Prediction of aldehydes emission rates using flux
passive sampler

Acetaldehyde Formaldehyde

24H 72H 24H 72H
Table & Chair#1 0.13 0.16 - -
Table & Chair#2 0.34 0.26 0.10 0.11
Table & Chair#3 1.05 0.76 0.69 112
Bed#1 0.67 0.67 0.83 0.83
Bed#2 045 0.68 0.74 1.06
Bed#3 0.22 0.38 0.14 0.14

Values show the ratio of emission rates estimated using flux pas-
sive sampler to those by large chamber test method.

— : not calculated because the data were under the detection
limit.

L, &hFZHRE LTF v v N —HRKO0E CHRILL 72
Bk E B L 72, ZORER, 7)) ¥ 7 LEIC K B8
EREFIROON Loz, F v yoN—N L AR
B1%40.5 B/h DG TENOEZRNE —ICBEFE I T
WAGEIZIZRIN 2 HREORBZEZRITONE EE R
b5,

77y 7 AFERMEEICL T VT FEICHET 5
REE R % Fig. 1 RO Fig. 212”87, TV 7Tk FEHO
BBUT RS OEMN L o> TEWARD SN, F4 =07
vty VoA, FT—7NVOEMEFER (Sampling
point1-3) ICHRTH T DEEE (Sample# 2 ; Sam-
pling point4 and5, Sampleff 3 ; Sampling point 4 )
7 5 O formaldehyde A& o 72, 75 v 7 A54E
HIEFTEIC L > TRONLBFH DR L 5347 5 T O
BOREED S, WD O OREHGERE OHERT 217 - 724
3, formaldehyde (2B LTIl A3 & T BRAE 2 i
THEPEMTE %\ Table & Chair#t 1 #7258
fkv 3 ¥tk (Table & Chair#t 3, Bed# 1, Bed# 2)
IZBWT, PllMEIZ69%~112%Td - 7= (Table4).
F 72, kD 3 HRIZ D T acetaldehyde 12B89 % F
WA 1245%~105%TdH - 7= (Table4 ). L Lo HEH»
S5T7TNVTFEe FEIZHLT, #milloTE77 v 7 A%
AREETHRAOY V7)) v 7R ERTH I LI
o TR ERD b DORECEE & IR & W E TPl <
EBHZEVPHLNI R ST,

ZALAH S O VOC ik E % 7 5 v 7 A5eA a e i
2 & o TEMIMi L 7245 % Fig. 3-Fig. 7R L7z, 3/
M TVOC BRI BB L o Ta{ R o785 —
v %7k L, Table & Chair#t 1 TIZRIKDKIEIZB VT
HEITHR D TR W il (3000 ug Toluene/m®/h P 1) 2%
B BNI2DIZxF L, Table & Chair# 3 TIIRKDE
i 5 ORELAE {, Table & Chair#t 2 TII# 1B
POOMEEDEETH o772, T/, Bed#t 3 TIZTO
IHHDTEW TVOC DRE#HO L. 75y
7 ARERWEER L > TRONIBRORL 2 HA 5

Table 5 Prediction of VOCs emission rates using flux passive sampler

Toluene Xylene Ethylbenzene Styrene TVOC

24H 72H 24H 72H 24H 72H 24H 72H 24H 72H
Table & Chair#1 0.13 - 0.15 - 0.18 - - - 0.59 0.99
Table & Chair#2 0.67 0.88 041 - 0.37 0.65 0.20 - 0.29 0.49
Table & Chair#3 - - 2.57 2.65 2,57 2,57 - - 0.96 0.96
Bed#1 - -
Bed#2 0.08 0.11
Bed#3 1.29 141

Values show the ratio of emission rates estimated using flux passive sampler to those by large chamber test method.

— : not calculated because the data were under the detection limit.
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Fig. 1 The emission rates of acetaldehyde from five areas
of furniture by flux passive sampler.
ND; not detected

Fig. 3 The emission rates of toluene from five areas of
furniture by flux passive sampler.
ND; not detected

SEAT O BEGERE A 5, B ARA S ORBCRE DT+
1T 72868, TVOC I LTIl EiE A5 =& T BRAE R
WTho7Bed#t 1 W72 5 BARIZB VT, FlllfEIX
8 %~141%TdH > 72 (Table5). F 7z, M5 % &5 R
Mg L UCilllsE L7 toluene 22Tt 6 Mifkd i & 1
BaE DO E A5 72 Table & Chairft 2 I2BWVWT 75 v 7 &
HE N X 2 FHMEA6T%~88% TdH - 7.

Fig. 2 The emission rates of formaldehyde from five areas
of furniture by flux passive sampler.
ND; not detected

Fig. 4 The emission rates of xylene from five areas of
furniture by flux passive sampler.
ND; not detected

() ERANGE Y 7 —HRENXy 2 RICERL
7eRaEn T A b (2008410 H23HAZK) T, 7 #4Hhh 3
A CRRE 1 H # @ formaldehyde WA E P EE TR #1
fii 100pg/m®) Z##BA, 2#WIF15H R D IREHE
Z FE BRI L2 2 EARE S NTE Y, KB
B 5 @ formaldehyde O fititke % fiiff 72 J5 i Tl $
HIENEELBEO—DEEZOND., SRIOKF A
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Fig. 5 The emission rates of ethylbenzene from five areas
of furniture by flux passive sampler.
ND; not detected

Fig. 7 The emission rates of TVOC from five areas of
furniture by flux passive sampler.
ND; not detected

5, WM& 7% % formaldehyde O HBELE AN WAL A »
FOAZ ) == 7l LT7 9 v 7 A%AmEED:
WX B FUABRETHLLGEDH BT EARINIZD,
B AR S O BT 2 ICIZBRAN D 5 2 & h
5, Ghbd5l &k & - BE LM FROMALE BN
& L7ziRA - BRgE L TH 5.

Fig. 6 The emission rates of styrene from five areas of
furniture by flux passive sampler.
ND; not detected

£
AWENR, VIR 214E B A 57 B A4 AL 22 B 2 A SR
(FEH mERBRATR) (X iTbhz.

BEXH

1) Sick house countermeasure based on standards
law : Ministry of Land, Infrastructure, Transport
and Tourism (http://www.mlit.go.jp/jutakuken
tiku/build/sickhouse.html)

Tanaka-Kagawa, T. Furuta, M. Shibatsuji, M.,
Jinno, H., Nishimura, T.: Bull. Natl. Inst. Health Sci.,
129, 76-85(2011)

National Consumer Affairs Center of Japan (2008.
10.23) (http : //www.kokusen.go.jp/news/data/n-
20081023_1.html)

Tanaka-Kagawa, T., Jinno, H., Obama, T., Miyagawa,
M, Yoshikawa, J., Komatsu, K. and Tokunaga, T.:
Bull. Natl. Inst. Health Sci., 125, 79-85 (2007)

2)

3)

4)
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Bull, Natl. Inst. Health Sci., 129, 93-99 (2011)

Note

KUK R ECE 2 259 5 REDEH R O A B PRI 75 D 7 b
HHREW, N IE, ANER
Analysis of volcanic-ash-based insoluble ingredients of facial cleansers

Yoshiaki Ikarashi?, Tadashi Uchino and Tetsuji Nishimura

The substance termed “Shirasu balloons”, produced by the heat treatment of volcanic silicates, is in the
form of hollow glass microspheres. Recently, this substance has gained popularity as an ingredient of facial
cleansers currently available in the market, because it lends a refreshing and smooth feeling after use.
However, reports of eye injury after use of a facial cleanser containing a substance made from volcanic
ashes are on the rise. We presumed that the shape and size of these volcanic-ash-based ingredients would
be the cause of such injuries. Therefore, in this study, we first developed a method for extracting water-
insoluble ingredients such as “Shirasu balloons” from the facial cleansers, and then, we examined their
shapes and sizes. The insoluble ingredients extracted from the cleansers were mainly those derived from
volcanic silicates. A part of the ingredients remained in the form of glass microspheres, but for the most
part, the ingredients were present in various forms, such as fragments of broken glass. Some of the
fragments were larger than 75 um in length. Foreign objects having a certain hardness, shape, and size
(e.g. size greater than 75 um) can possibly cause eye injury. We further examined insoluble ingredients of
facial scrubs, such as artificial mineral complexes, mud, charcoal, and polymers, except for volcanic-silicate-
based ingredients. The amounts of insoluble ingredients extracted from these scrubs were small and did
not have a sharp edge. Some scrubs had ingredients with particles larger than 75 um in size, but their
specific gravities were small and their hardness values were much lower than those of glass microspheres
of ingredients such as “Shirasu balloons”. Because the fragments of glass microspheres can possibly cause
eye injury, the facial cleansers containing large insoluble ingredients derived from volcanic ashes should

be avoided to use around eyes.

Keywords : volcanic ashes, hollow glass microsphere, Shirasu balloons, facial cleanser, eye injury
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AR, KILKHSR O R & BL & L7z P08k 25, & oM
PRIBIZEDEROHENRAHABEORERRE S 72w, A
RKeEL->Twhb. TORIKHEREENE, FITr I
FHOKRIEEY (35 2] ZHETNLKILFT T A & Bl
HLCTES MM 22 5 ZFRIRED [ 5 2N
— V] BT v — VY RORE R AR T S
ROICEETAIMEDOI L2 R0 5T LY, Kb,
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THEEZWHELTVWELDEEZZONE, XTS5 TAD
VEEERHC L QB R IR & L CRICEEL RS
FHRBIDSD 5 727207, EXHLEDRA7 T TORIRLK
ESEFAL, BETIEZ ) LBREEFIES L R
STW5A, —J, WS EMTERAER LY ¥ —0fiE
B AT ACHFEE LN O RYIC X 5 faEFHp)
D9 B, KRG KUK RO FR 2 BLA L 7 Pedk 2
FHLTEZ > Tna Y, BYHpREELT &3
BHRELT, ZOoKREE, BRK, KROBREZRNOKRE
BT B ESbRTWEYY . KINK R E R 2 Bl E
THREROEE DS, FHRECRS TZ ORENIRICA
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N, ZYE LTIREMZHE 2T TLE > 2 WTHRERD 12, IT 6 LIS 7 IZEREFH/MICH O S,
5. 2. NBEYDREE

ARBFZETIE, WHERHNIEE S 72 KK HR JEUR A 52
W& LCTIRER 20 R S 5 5 &) H & 5Tl
Y5720, RGO OMBEZREL, fFoNIR
B OTAREE 2 <72,

RB&
1. & #

KINIKHRERR & PEEAITA (TK1 K UFTK 2,
K1~K9), ROTRoOBwER (A2 5 7HHWELR 2,
S1~S9, 275 7WieAR LN1, N2) (Tablel) %
AERICH W2, IREGT 2 515 KK HEE O R
W AT L7z, BEABIT3, 1S4 f OV IS5 i ALK i

Table 1 Scrubbing ingredients listed on labels of facial cleansers

2—1. kiR
JISENZHEL T o 72, &8 (FIRESOBA X
10.0g, FHH DY A135.02) #300ml ¥ —F —iC &
D, #200ml DK% M Z THRPEHETER 2 ICHEEL
72. A (No. 2) %@L 72/KEKZHK70 ml/min i
BTE =7 — 2 F L24~360Ff A — N — 7 u— 3¢
7o, B R T XA (FLEE 1 um, Whatman
#*+GF/B) TA# L, 105CT2H M Lz S22
%, CFEME T3~ s a2 a— T TRIRE IS L
7.

2—2. HHHR

BB RS O%AI1Z1.0g, B OEE120.5g)

Code Company

Information about scrubs

Labeling ingredients
derived from
volcanic ashes

Facial cleansers containing ingredients derived from volcanic ashes

TK 1 A MEKILKY 5 ABE KILK
TK 2 A KIWK (AW - F AT VI = DB 2 & A7, ERIBILR A ATV
I = ABER
K1 B KIWKY 5 ATTE, BEBRLIKI AT IVES KILK
K2 C KIWKE S 1T A, BEKILDIKRY F A KK
K3 D KK A g Al
K4 D VIADRHETHIE-HE [HT] A AL (H1)
K5 E FTA RSN — A B (Na/K/Al
K6 D KK Y 5 A 74 Al
K7 F I ANN— Y (REERS) BE, DTP0IZar v BME T IANV—Y% A Al
fHH
K8 G N
K9 H By I AT 7ok, BEDOKIIK, KILK T A KILK

Scrub facial cleansers

b RBAELMBELE - 77T L0 — K, AFVeFadFI N, A7 57509

BLADFITNA 7 7 7WE B (BROFELEWRAE, F0E5), H NIRRT R

AIHEBLRAY FT 1 AHA Yy varRr 77 MBI eFoIREOHZKRE), &

RhONAZ ST KRRV T MNAYZ T T&Y 7 bR, RERHEWEHE (774 3—) T

(BlEW <A 7 axy =), WiHEhemos A7 77

R2 SB
S1 SA 10000K.D I 7B A7 7 7HE © §9 L ESICHRIZE TS I 7 ok
S2 SA
HEhiELd)
S3 SB 5HDRAY 5T
S4 SC
WRFF I A2 5T
S5 SC
TELRbOIVRT
S6 SD STEoOmEmMIEEA 2 7 THRE
S7 SD A AV —=HUZAZ S5 7 in: BRWAE 2 LA
S8 SE A7 T TRE | BUNO R
S9 SF

Facial cleansers not using a term of scrubs
N1 SB Rz L
N3 SA BRizz L

RTOL 072 A7 7 THRATE | BB - 7V Itk (GEiwliBis)
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Z50ml ORBAEICE D, F20mlDOKEMZ TELH
R, 10CKE L TI04M, 510003 E 9 L
72, 5 ~100MiER, RiEZERSEBM R, LK
WIEEBHITK, 5/ —VREOTE b yENEN20 ml
T2 MMM E AR 4T > TR L7 t, 7T AHEA KT
Z# L, 105CT2 KMz, HEWmME cBigtL
7-.

3. BEHOMERR

PESEERAM TR R A B - 7 A BRT OV I =7 DBERK
W OMBE R 2> T, FEROQ)KITEY, (2)7 VA
U, AL, WRBELEOCGESRE SN L. T4
bbb, AKR10g %2 & VK150 ml &b 2 KB LT 1R
gk, @O L CA2M75 ml 2K %2 i 2 CT100 ml &
L, W~G)HOREER E Lz, W REE, KiTH
WRBR DT % AR\ A LR N ) o 23 &2
A, HB (0,005 mol/l k1. 0 ml) & iR&E DK%
g L7z, F72, 881,00 g 12K20 ml L O°FilE 3 ml %
Mz CEBL, »HLTELNZLEEATEBCE» L
A )R HORMERAR E L7z, fkF MY oA
R AR IMAZ 728 & O % SRS, 0 ml & L 7.
4. TRMA

IRV F — s X BT sEE (PANalytical #1:
Epsilon 5) % FIv>CTRILK B R BURH & OSPR B R 2 & 1%
SN ABY D ILEGNT 24T o 72,

BREEE
1. KEgEHER

AR, 2 KRR S Co il LR 2 M5
LHETH B, RIHETRILKHRER %A L7k
BRI B A Y L IR R AR o h, Thzh
AT ARG, KIWKHBREREZEZ S/, LaLl, %
RN R SR 2R AT A 2 e s, FBICX > TK
EABETHPEROBNHDIIBELTHELTLES
7o, F72, BREWORHBEREDLHE T3 5 KOHHEKLOH
HHEICL > TRELEH L. Lo T, NEWOHEE
WG DL o sl B & #ET L 7.

2. R

HKICARBETHh ORI T 5 b O % H RS & o5
LTHLZEZHME L. ITFRB2ZKICBESET
NEWERTEEL, RICEEESTIEY ) —VET MY
T L Chrv 7z, RETHHREROAMMERICE 5T
HEBREOREESRELDOLOTHiLEE LTHEORE
WS, KEGRER KL ) —E L EOMENE LN (F—
ZRIBE). FERIT3IRCIT6 T E A ED LB &
LCHD, IS4, IS5 KIS 7 IC2 W TId50%0i 4 2%
WAL L7z, A7 I TREDFERVDHHEMm» ST 1gH4
720 6 ~43mg ODABEWAE Oz, BGiZonTRS

NAERBEYORIIZENENEL LD DD, KINKHRE
B2 BET B EEERNL, WO R 5T 2EET U
X 0% ORBEWAFRAF L7z (Table 2).

Table 2 Percentage of insoluble bodies extracted from
facial cleansers by extraction test

Sample Residue (%)
Code
Raw materials
IT3 95.5
INY! 46.2
1S5 60.0
1T6 95.3
1S7 55.9

Facial cleansers containing ingredients derived from volcanic ashes

TK1 Exp.1 159
Exp.2 182

TK2 Exp.1 173
Exp.2 184

K1 89
K2 11
K3 18.1
K4 17.7
K5 24
K6 169
K7 1.7
K8 0.8
K9 Exp.1 ND
Exp.2 ND

Scrub facial cleansers

R2 ND
S1 Exp.l 24
Exp.2 30

S2 Exp.1 29
Exp.2 3.1

S3 ND
S4 ND
S5 Exp.1 34
Exp.2 4.1

S6 16
S7 0.6
S8 ND
S9 Exp.l 34
Exp.2 36

Facial cleansers not using a term of scrubs
N1 -
N2 -

— : Insoluble matter was not remained.
ND: Amount of insoluble bodies was lower than 0.1 mg.
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3. MEHR

KK R ERNE, SRR AR - 7 A
TUI=ZT LB E LORASERINS. EIEETI
JFRRE T, 7 A8 - 7 A7V I = A3 E
ELTCE b A%, B b7V I = 2 ROMAbEE — 8k
MORLEBETHAHY. 5 HEOFRNIR UHERER % %
i U755, KelEdy, 7h vy, HAed, GRERE K O
BEBIRENTHY, THSONEIHBEHNIZH
-7z,

4. TRMR

4—1. KUREREH

HOE XM HTC & 0 BR oL (BRI T®
) BRI WTNROBEEE B Si0. 82~85%, AlLO;
7~8%, Fe.0,2~3%L 3L AEE I ol 2
DRBIIE [T A ] OfLFAEY L RELE) DT
X7 o7 (Table3). EOMERBTIIESLE IR
HEER L XIVLLTTH o 7225, X H9H Tid PbO 217
~38 ppm M L7z, MEERBRICELE S T 2 il BHE
OB TIIERIA 5T, HEEO B4
THRWIREEL H 5.

4—2. RIUKBAREHEZESL AERD»PSBSND
By

TK1 RO TK2 2 585N RNEWEHERT 5 0%
(BBt v hd Si0, ALOK Fe,0,TdH - 72
(Table 3). JEHFIHART SIO.DLHEH80% & b H I
K<, TIODH%E &b o 72, Z OfEid KK kR
FORE & BT OMEND 5205, B E LTHRM
EN7zTIODRAEEZ 5ND 20, TEFOREY
T & A EAKINKHRIFERCTd % &Il L7z,

Table 3 Results of elemental analyses of ingredients derived
from volcanic ashes and of insoluble bodies extracted from
facial cleansers containing ingredients derived from volcanic
ashes

Sample Ratio (%)
AlLO; SiO, F&Os KO CaO TiO,

Raw materials

IT3 8.6 80.2 37 32 33 0.7
154 8.7 822 29 32 24 0.4
1S5 8.0 83.1 3.0 32 21 0.4
IT6 84 81.6 31 35 26 0.5
1S7 7.1 854 26 31 14 0.1

Insoluble bodies from facial cleansers
TK1 8.1 77.0 35 30 2.8 54
TK2 6.7 744 33 32 40 8.1

The analyses were performed using an energy dispersive X-ray
fluorescence spectrometer.

5. REMORIREE

5—1. RIUKERER

FEHRDOEE% Fig. 11Z/R L7z IT3 KUIT6 I3V
NLBALT T ABERHFRTRELZ10um 282 5D0H
RO LNz, IS4H SN E VB DIF80um, KEw
DOTIFE200um W2 L HZEOFKRWHELN, [V 5 R
V=] eEz o, —TF, IhohEgEni-LEb
NABHRIRY, TS50 um BREOREAILD B0 6 7.
IS5122WTid, HERKRWIIDb T THRIIRO S 0B

IT3

200um 250pm
IT6

67_um 250pm
IS4

67um 250um
1S5

200pm 250pm
IS7

200pum 250pum

Fig. 1 Photograph of cosmetic ingredients derived from
volcanic ashes
IT 3, IS 4, and IS 5 were added to the facial cleansers. IT 6
and IS 7 were added to facial cleansers that were categorized
as quasi-drugs.
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KD TIH o7z, IST TRD 5N 5 HZ2EEIRY 1340 pm & FREDERIRY) Je OB B 23 IRAE L TRAD S5 2%,

UTOLoRIEZEAETH- 2. RIZY A4 XD E o7z, T (K1~K9)
5—2. KURABRE#MEZEET 558
Ao bbESR & L CRERTZEINRTWATKLIZ R2 s1

i, flixOKRESOPEREKY (a) REZFELP N
IR oL (b) WRELTEBE SN (Fig.
2). EHEHARE L TR ENTWATK2IZHTK 1

TK1 (a) TK1 (b) 250um 250um
S2-1 S2-2
— 175 —_— —
200um ’ 250um 250pm
TK2 K1 S3 S4
— 260um 250pm 250pum
67um
K2 K3 S5-1 S5-2
m m 250um 250um
K4 K5 S6-1 S6-2
250um 250um 250pm 250um
K6 K7 S7 S8
250pum 250pum 250um 250pum
K8 K9 S9
250um 250pm 250um
Fig. 2 Photographs of insoluble bodies extracted from facial Fig.3 Photographs of insoluble bodies extracted from various
cleansers containing ingredients derived from volcanic ashes facial cleansers not using scrubbings ingredients derived

from volcanic ashes
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oW TH FERICHZERIRDIZED e b0, Th
PN ROW D J5 5% {100 um % 8 2 % $iF %
WHIHAEL 72 K2 ROTK7I122o0W T, Zh oAk
H50 um FEDIK, KK OBRAK A SNz, FE
ATAKIDO/RONDAEWEID LD, 7T AW
REOREROR T H b bz (Fig. 2).

5—3. RWWRBSNDRY 5 T=ERET 3R

A7 T THHDOEIRDO R VIE N1 RN 2 TIEAHE
W EAEEST, GEIRS 2h o7 KINKHE
DDA 2 57 %A T 5 B0 55N ENOE
H% Fig. 312R L7 R2TRILKAENIO0 um 55D
BEaWARE 20 um BEORR AL > 7KL OR T 25 5
N7z, BROFERDPS, KEFAZ Ve FaF Y F2%%
Y prEbhs, S1ES2TE, S2-112RT L9
Z20um BEOKR T-&, S2-2D X )22 S DR T-28
$.F 57150 um FREO U 2250 b AREEIL RO S h
7z. S 3 TIE500 um L LD & 5F DR F- 3 ik - 72
S4 TIiZ100 pm 550 A A E R ORF A ER S 7.
INSHIEAPICHACBIEL TR 7 77 L ks
2 SEHREH TS, S5 22513200 pm RO HHER
R (S5-1) KUB30~100 umFEEDOARERY (S5-2)
PESNh, V7 NER, V7 A2 5T, RKRKEWREE
FEatEtra — ) okfeEbh s, S61213500
um YL EOHEERRY (S6-1), 100 um FRE O kkE
CodvbigEl, RO10um FORRY (S6-2) 78
AooNT STIRR (ZLA) ELERSNTS
D, 20um DLFOR 258 b, RERAELLSS
Ti&, 50um LT OBREBHERLIE SN/ S9 13250 um
D EORE L AREDIFRY, 7V IdheBbns. B
RSN TV L EGICH H B CARED & LTRS
NHRAZ 5 7EH5b00, KINKEFRER & IEPER &L
ORI KRE Rl o7z,

6. £&B

IR EH TIZERENRFORE 75 um BT & L,
BRDOSRTZED S B50um ML EOSEEREYIZ—E %K
UTFThihd e s nt LTwa"Y, K& X275 um
D EDEEL 30 X)) BB S LIIRO EYITHRIAT 5 A
OEEZRISTURELND S & SNDE. KIKHRER
AT AR, PERIRYIEA D THR 75 um
R BN T AWK OGN LMD TN RO 5N
7o. 29 LR bR, S5 o BE MR v I FUR DS
HLTTEWE, NV— Y EESIA TS TERICS &
LERMAELTCWAWEEZ 5N D, R o 2esk
ROFAAHENTTE WD H DAY, EIITREE
EEHT S L IO PRI AENS 2 L 2R
B, WHERHHEHENTWBERAY F 712 %A XSk X
Wxd BA%, KIKEERD S & 13 5 2 IRE D

B > Tz KIKHREEHI KT 2 5D
3, FSRAEOWR DL DPEL —~EDRIZHT 5
bOTHLHZ Enn, BITH S ) HELEZ R MEX
BwEEbhnp o, BEAHALIE [V T ANV —
v oEEENELL, —EUEOKRE S OWIWAT
ELVEIRRLAZLDORENEIN TS, KILUKE
EHT AR LTI, BERoRESEay bu—
Vg5 EEDITHEFBOFIRRMHTICHE L T ELE )
PVETHA.

E
TCHRIHN ZHII 7272 & $ L7 Y B il inip -
ANBETCHERIZTRB V72 L 9.
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mEAC T, APREER, fOlAs TS, Ml o, AT

Analytical Method for Natamycin in Wine using High-Performance
Liquid Chromatography

Noriko Furusho, Hiroki Kubota, Kyoko Sato*, Hiroshi Akiyama and Yoko Kawamura

An analytical method was developed for determining amount of natamycin in wine using a C18 mini-

cartridge column and high-performance liquid chromatography (HPLC) with photodiode array (PDA)

detection.

Natamycin purified from wine was identified in accordance with the retention time and UV spectrum

obtained from PDA detection. The limit of quantification of natamycin in wine was estimated as 0.05 pg/ml

Recovery of natamycin in wine was acceptable at 91.0% with low relative standard deviation (2.3%).

Keywords : natamycin, wine, HPLC, PDA

ﬁ =

F <AL ¥~ ¥ (pimaricin) & X
1, Streptomyces natalensis IZ & D AEEEINLRY <
7u5 4 FROPUEWE T, 1955F/7 7 ) A DF & —
VHLH O 3R S HEES R, M AICHATEA SR
7o MY, BROEFRZRFRMCHEL, BE, BN
& (EU) RKEZ ES00ED EICBWTF—X % &D
KHLHA & LCoOHASHFTINTEYY, L ET
H20054E11HICF F 25V F— X (Oh—FEROE I N—
FORMWLEHF & LCT) OMMEHDF Sz,

TUVEYFUETIALA V~NDFIIAL T ORA
A%, 20104F IS E TR Sz, HARENIZBWTD
20084EIZBE SN2 T VY Y F VY EDT A ¥ HAEE
ko THEMNS N, FREERERNREMmZETEN
AT A B A R Rl A CP224E 4 A30H &
THIFE043055 2 %) & L TCHEREDOIREIIOVTRES
N2 enb, BHOLEDIZTAL v HDF <43 0D
SINTEDLEN e o 7.

FEAL T UOSHEE LT, F—XhDFF<A
T OEEEDS, BRI NG IR AR

il
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A CERRI74E11 A 28 H B %2 338 651128001°5) Gl A1%)
LLTREN, fARBRE: - RIS TWw 3
5, TA CHOSIICIZEHTE Y, Hiiz koo
SEASER I .

AT, 74 bFAF—FT7 L A B
(PDA) HE#iitkr u~ s 74— (HPLC) % H
WA YHEDOF A T DGO W THEN. L7z
DOTHET 5.

B &

1. 3 #

WIA 3 (7T A)hE, TVEYTF VE, F)
), U7 4 V38 (AL Vi, M7 79 7 ME
BE, HAEE) (ZHEPIO/NERE TIEA L 7.

2. RELRE

Fy< AT USRI ) HARSEEmS B —
BN ERMEREESRL X2 M) - AR
WH) ofRmAeEREGLERALL. 25—
VECT7E b= ViE Merck ft# o EEEAK s o<
NI T4 =M%, FERRISADERSE T () SRR
(K8355) zflif L7-.

TR K B 2 (Millipore 1 82 Milli-Q® Gradi-
ent A10#!) 12X D AE# L /218.2MQ « cm Dl Lotk %
7z,

3. 8RERE

EHH — 1) v Vi Waters # 3 Sep-pak® Plus tC18
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Environmental cartridges % X ¥ / — v J OF 7K %10 ml
ThHhoPLoarysF4amry 7L b0&HLE.
X V75 7 4 V% — % Millipore #: # Millex®-LH
(0.45um, 13mm) ZfH L7 BEHMBH~=+&—
VREY—z 42 () #EMH L. HPLC
HIAET—ZNH AL A (BR) #Inertsil ODS3V
(4.6 mmi.d. X150 mm) & O () k229 5 3 Al iF 78
HRES L-Column ODS (4.6 mmi.d. X150 mm) % HW
7-.

4. & B

Bl o~ b g 7, W) BT
Prominence UFLC (* ¥ 54 ¥ 5% v ¥ : DGU-20A3,
¥ L=y b ILC20AD, # 5 4% —7 ¥ :CTO-20
AC, AT BIBEEEM 2% - SPD-20AV, 74 b A
F+— F7 LA (PDA) #itids 1 SPD-M20A, * — M
v 7% — SIL20ACHT, YZAF A3 tu—5—:
CBM-20A) %A L7-.

5. HERIRME

5.1 HEROAR

AEOml ZIEFEICED, EMHI— MY v JICEER
MLz, REEME, Ay —L—-% (1:1) 10ml
MBS T, WMIKIEEREL, HITA Y/ —)2.5ml
AL, WEBRGIL THEEEEZ A A7 I 222 L
72 KREMATSmICEREL, AT T2 74V —
THMBL, @Bz AR L L7,

5.2 mERHBRAARORR

AR50 ml Z IEMEICE D, DU RN O EI L
TR ZAT, TR R & L 7.

5.3 BFEEROAR

FI<A T AEEN0.010 g FIEMEICED, 25 ) —
VEMAZTHEML, EMIZ20ml & L, PR R
(500 ug/ml) & L7,
AL OmllC A Y J— =K (1 1) %
Iz CIEMIZ50ml & L, st 50K (10 ug/ml)
L7

e A M R 20,2, 0.5, 1.0, 2.0, 5.0 O°
10.0ml ZZNZFNIEFEICH D, 2% 7 ——K (1 :
1) ZMATIEREIC20ml & L, HEgHEER 0.1,
0.25, 0.5, 1.0, 2.5, 5.0ug/ml) & L7-.

5.4 BIFEZE

715 2 o L-Column ODS (4.6 mmi.d. X150 mm)

H T AR 40T

BEMH: K-AF7 ) —V—TEb+=bYL-FEE
(60:20:15: 5)

ik - 1.0 ml/min

WP K - 304 nm

5.5 & =

AE20u 2k o~ N5 7ICEAL, Bo5h
722ux b7 AORFERH 2 S, FF~A T ITHY
THYE—=7 DMz KD, O UOIMERL TBWM
B (0.1~5.0pg/ml) 25, REEhOF Iy~ ¥
BEZRD, KNI Lo>THRIKhDF 5~ 14 ¥ VRE
(ug/ml) ZFHH L7,

cXv

Fr<A T VRE (ug/ml) =

C :#BHroFrsy~4 T VigE (ug/mb
VoG (mD)
W BRI (m)

BRRUEE

1. HPLC &5t

W BEHICA Y ) — )V —K-BEEE (50:50:
5) BHWRTA VIS5 4y 7)) OLMT, Inert
sil ODS3V K OF L-Column ODS DT & 5 2 % H T ot
BiTo722h, WTFhDA T AT MAEOREHS
HTRFRTA D oOFRMEG EF T4 T v LDk
VHEETH - 7-.

RIZ, BILHOFHRE (A BT L BEMHEMH
(AEBEME; K- A /) —V-FEB-7TEF=F) L
(300 : 65 : 65 :50)) THHT %17 o 72. Inertsil ODS3V
EHWGHTIE, R E ;I <A ¥ E OGN
R+45TdH o 727%, L-Column ODS T, Fig. 1I1IRT
I IZHEENTRETH o 7.

L2L, ABZOBEMHGHECTRER LTI~ A ¥
JEGHET A 00, BEIHP OBERIREDI14% & 5
Wiz, HPLC 71 7 A DFHDHL, Fo <42 v ofR
FRFRIASHEAL TR 2D, T <4 ¥ Vol otk
WD o7z, Z2T, <A T ERMBETHR
G L, ABTCRE SN EE T RME GUEHRE
flET0.05 ug/ml) #i¢ 2 &% BIEICHRET 217 - 72,
BB OFENEIR L & AL & FARISH 5 2%ICEE L,
TEHRFZ YN ERAY ) — VERELIEBORES,
AFEORI2U% D BN %E TOREL, T®
P bYERXT ) =Lk LR & M L7 R, K
- XF )= )V=-T7E b= U NV-FE® 60:20:15:
5) THPLC G5 #t %17 - 7234&12, Fig. 2123 X9
WZF <A T R & DBERRIFTH - 7.
2. RERELEETRE

Fig. 312/" 9 X 912, M i B 8K 00.1~5.0
pg/ml OHEFEIZBWT, BEF2EMHEE (R°=1.000) %
RAL7z.

HATZERK (IS) Kol2dm#Eigkr a<x 757
4 =B DE, Y F V-4 X (SN) 25
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2)
(a) (a) .
i Natamycin
Natamycin l
_._./‘r A L L T T 1
0 10 20 30 40
(b)
(b) l
_J \l’ 0 5 10 15 20 25
' ' ' ' Retention time (min)
0 10 20 30 40
~ Fig. 2 Typical chromatogram from HPLC with the devel-
(©) oped mobile phase

0 10 20 30 40

Retention Time (min)

Fig.1 Typical chromatograms from HPLC with a previously
reported mobile phase
(a) natamycin standard solution (0.1 pg/ml)
(b) blank sample solution prepared from red wine
(c) sample solution prepared from red wine spiked at 0.05
ug/ml

HPLC column : L-column ODS (4.6 mm id. X150 mm),
column temperature: 40C, mobile phase: water-
methanol-acetic acid-acetonitrile (300:65:65:50), flow
rate : 1.0 ml/min, detection wavelength : 304 nm

The arrows indicate the natamycin peak.

R FREZEE L. S N=10ZER TFRMEE LY
&, R OF <A v EEE LT0.1pg/ml, 7
A hory<4 Y ViREELT.05ug/ml TH o
7-.
3. AdNEYXEER

HPLC &fEMGHc Wz F 2 <A v v & TR Wik Y
4212, 74 vhoEsE FRMEMAYSE (0.05ug/ml) D
FEA T ERBFML, BMEPGERZ 1T 7. AT
5 mC B B EUIERIZ91. 0%, AR HE R 7513 2. 3%
& B2 DR & BEATREEE DM S 7z,

(a) natamycin standard solution (0.1 pg/ml)
(b) sample solution prepared from red wine spiked at 0.05
ug/ml

HPLC column: L-column ODS (4.6 mm id. X150 mm),
column temperature: 40C, mobile phase: water-
methanol-acetonitrile-acetic acid (60:20:15:5), flow

rate : 1.0 ml/min, detection wavelength : 304 nm

The arrows indicate the natamycin peak.

X105

Peak Area

0 1 L 1
0.0 1.0 2.0 3.0 4.0 5.0

Concentration (ug/ml)

Fig.3 Calibration curve for natamycin determination.

The concentration of natamycin in 50% methanol was
0.1-5.0 pg/ml

HPLC conditions were identical to those described in
Fig. 2.
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a) 291nm

304nm

v

319nm

4

T T T

T
250 270 290 310 330 350

1m) )
\ 4

250 270 290 310 330 350

Wavelength (nm)

Fig.4 PDA spectra of natamycin peak
(a) natamyecin standard solution (5.0 ug/ml)
(b) sample solution prepared from red wine spiked at 0.05
pg/ml (2.5 pug/50 ml)
HPLC conditions were identical to those described in
Fig. 2.

4. HEFEEER

TA VHRIZF <A T BRI NS, A
PERICR Y, [TEHBONRICL L. ZOHENRE
BARKENWZ EN S, HPLC IZ X B1REEE 0 —3% 721
Tid7% L, EhOPHEIC X 2RI LEIC R 5.
TAVHOFF <A T v OfERRERE L LTiE, Bl
hkru= N75 74— -HEGNENEZOSNDH,
WNEA 7 720, GHTRREIC X o TRFTE L TWwiAna
ENdHBH., FIT, PDAICEBARY FVOMRED
Wt %47 - 7.

9, MERHERER 5.0ug/ml) 22w TPDA
AR PNVEMWBLIZEZ A, Fig. 4a) CRTESB
D, 291,304/ 08319 nm @ 3 D DRI KD H Sh 5 F
T AT VOB AR PP RELNRZ. 51T,
FIIA TV OMRP TR RIKRELZ#HIEZ
5, 0.5ug/ml THolz. Lzho>T, i FRRMAHY

(a)
Natamycin
I S
0 5 10 15 20 25
(b)
0 5 10 15 20 25
(c¢)
0 5 10 15 20 25
(d)_“h
0 5 10 15 20 25
(e)
0 5 10 15 20 25
(f) |

10 15 20 25

=}
wn

Retention Time (min)

Fig. 5 HPLC chromatograms of sample solutions prepared
from five different wines

(a) natamycin standard solution (0.1 pg/ml)

(b) red wine made in Argentina

(c)red wine made in Chile

(d) white wine made in Spain

(e) white wine made in South Africa

(f) domestic white wine

HPLC conditions were identical to those described in
Fig. 2.

The arrows indicate the natamycin peak.
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GREHB R D ¥ < 4 2 ViREEE LT0.1pg/ml) ©F %
<A Y YOI, BB T 5 R 5 LEAD B
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Effects of transplacental and trans-breast milk exposure to the organophosphate
compound chlorpyrifos on the developing immune system of mice

Ryosuke Nakamura*, Yoshie Kimura, Hideki Matsuoka, Akiko Hachisuka, Rika Nakamura,
Atsushi Nakamura, Makoto Shibutani* and Reiko Teshima

Navarro et al (2001) have reported that neonatal exposure of rat to the organophosphate compound

chlorpyrifos (CPF) resulted in long-term deficits in T lymphocyte mitogenic response, although the

mechanism has been unclear. In this study, pregnant BALB/c mice were exposed to 0, 2.8, 14, 70ppm CPF

via diet from gestational day 10 to postnatal day (PND) 21, and subpopulational changes in T lymphocytes

of offspring were analyzed at PND21. The irreversibility of the effects was also investigated at PND77

after ceasing exposure by weaning at PND21. Serum cholinesterase activity was significantly reduced

after exposure to CPF at PND21. An increase in the proportion of CD4 positive splenocytes was observed

after exposure to CPF, which remained until PND77. We found that regulatory T cells were the only one

CD4 positive subset which increased in the spleen of CPF-exposed mice at PND77.

Keywords : organophosphates, chlorpyrifos, developing immune system, CD4 T cells
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HER O I H M RBEE TIEFHE~OEE L RET L T
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L LTE DY, CPF OFEMRE~DO BBz DI
TWVWBED, ZOXA D ALADFMIZHS 2o T
Wy,

HRE S M 2 &, IS RIEDOT & gDl
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Fig.1 Structure of chlorpyrifos (CAS#2921-88-2)
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LRFEBL, TUUMF—R@MERIEICHES 3% The,
172 %8B L, £ O CRERBICHEES 3% Th
177, ZLCIL10%2 R L, HESOIHNII LG
RRRE AR L TSI THIE (regulatory T
cell; Treg)"® 4 TH 5. AWFFETIZ, Navarro HA°
S v MZBWTIHR L7z CPF OFSEE~DHE %
X )BT B 7280, ) UREROY T RE 2L —

a VN (CD4™ T HIfE, CDS™ THile, NK#iE) B
FOINS4fEOCD4 THIRY 71 v NN %17
W, FRICRIEROS O BN B 53 5 Treg O¥MAYHE
SNTVALIREMEIZDWTEIEL 7.

BRERELTE, Ty NUBIOY Y AYEHWTH
FARBRAEH 238 b 1 2 AL AW B~ D 5 88 H356 3 ] O #fek
RB L ORIERIC LT TRELMEICRA ) —= V7T
5T TIPS GEAET S 720, Zo7a b
IV 5 72, BRI, R~ v X 2 i RI0H
(GD10) 7 & i #E #%21H (PND21) % T CPF I i fif
(0, 2.8, 14, 70ppm) 5 IZTHREL, BREXK TRT
DW= ZADWEN %4772, 72, PND21E TORTE
T, PND77% CE# R L 5 67F 217\, PND
21D T TRD LNIZEALAILAR CTHE ST 20289
AR

2. EBAEE
2. 1. wBRHE

CPF o#iE X # X 1127" L72. CPF (DURSBAN™
XP; M. W.350.6, CASNo.?2921-88-2, #i£99.8%, sl
WORMEMT CRE. 5 - 557 V7)) TEE) &
Dow AgroSciences #tDEEIZ X ) 55 7.
2.2. ®AE

BMAECRF-LEHAF ¥y — A1) N— (BR) X YA
L7z, ROBEHEHDTIR X BioLegend 4L & D A L
72 D APC/Cy7H% #% dt ~ 7 A CD3#iL #& (145-2C11),
FITC kbt~ 7 A CD4bifk (RM4-5), APC #akbi~
7 A CD8a ¥ifF (53-6.7), PerCP/Cy5.51Ei#kii~ 7 A
IFNydifk (XMG1.2), PE#E#k$i~ 7 A IL4bifk (11
B11), APCHE # $t ~ v A IL-17A ¥t 4k (TC11-18H
10.1), PerCP/Cy5.5#%#% (PE B X " APC b ilfk)
v MgGlx7 AV %4 72 u—iifk (RTK2071).
PE #akbi~ ~ 2 CD25¢fk (PC61) & BD Pharmingen
#EDEEA L7, PEREEEIL~ 7 X CD49b $ifk (DX
5) B &V APC #E#di~ 7 A Foxp3hifk (FJK-16s) i
eBioscience fL X D A L72. Leukocyte Activation
Coktail, with BD GolgiPlug 3 & UF BD GolgiPlug (& BD
Pharmingen f: & D BEA L 7.
2. 3. ERHY

9-11EE DR 2 H (GD2 5 75 ZFH DWWz H % i

k1 HE#EE) OBALB/cx 7 AZHAF ¥ — L2
N— (%) LOEEAL, 7 HEIFMEIER, FEBISHL
72, B, GD9FE CREFAW (175 —=TYH7720 3
PL), GD102 5 ixMEBfHE & L, MBH1200, RA24+
1C, 5= 5 %7272 7Y AT L DOFHEE
(SPF) THIH L7z, By Biid B 7 5= 38 i A o i A F
FEATORBEIZHEN L, B EBREZR ORI EFE
L 7=,

2.4. CPFAORE

CPF i&, # K CRF-1f %} 120, 2.8, 14, 70ppm (%
H5) 2T v, K)rul ryEg#mriun
TRAEL, BEFEZHEL . BRI SER T+
HLoD, 3ERBOBEBARICL YA, MIkoiRE
i, 7y MBI AAMBEERE L-BRoHEY B
FOMFEha ) Y2 AT 5 — B0l 2 fHE e Lz
ERERBICL D E L T2 HH (GD2) O
BALB/c v & (9~114#m) ZWAL, 17—V
720 3IETGDIFE CTHEL, GDIOX h HAFHEIZT %
& AR IS K CREAN O JE$ 512 C CPF D %% % [
GL 7z (1RE1200), sf&mic, 120k a > ba— it
13 30E, REMIITRTELDOTT ADNHEIZE 7.
W 3HH (PND21) I CREZMEL, oMK
EBIOCEMEEZFNILA. 4, BELZESY Z0
RIS FARICEHII L 72, B~y X 0B, SEIRE
WHEELRL X, P EAEFN =00k 17
=V H7z0 SPLL B K I ITHAEL TG T 8 PLA
OWEr —JICBE L, i % 8 ILITHiz /2. PND21
CFBE A HARE D IAEIS W I~ 7 X & O (O
HZzhZFhn=4) 2i7o72. 512, HOREWIZD
WTIE, BERTHPNDITE CHEL, #BWHIC X
LEBOREEZ R —RBeREB X ORENEIZ 7
HZ iAo 7.

2. 5. MKFWIRE
I—FOVEERRIE T O~ 7 AR A S KRS IM30 ul 2 R
BL, 120ul ®0.5%EDTA/CELLPAK (2% L, £
H B8 Ek a2 E (M-2000, Sysmex corp.) 2ftL
7o. EATIHHE I X OMY ARIMEE (RBC), FIMERE
(WBC), ~EZ/utE ViR (HGB), A~ b2V v Mh
(HCT), F¥aRIMmERZFE (MCV), ¥R i 2R it 3%
w (MCH), F¥iakimekintFiErE (MCHC), B LU
i/ (PLT).

2. 6. MKAEILFHRE

BEWB L OCREWIZoOWT, KR X Y {200 pl
ZHIL, SRLAICEL L TCROEHOREEZ 1T -
TN TIv/rary)y (A/G) W, TANSTF Y
B7I/ NS5 A725—¥F (AST), 75=V73/
FFUAT2T—¥ (ALT), BLPMEHFITY YT A
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75—t (ChE). 7272L, PNW 3 @ BEWH 5%
WTEXBMEZDOTNTHolzlzd, 2 Lo E
ZIREKICE LD THE L. Zok, PND2IFICE
WCTIIHER DA T AR T E o727z, 12 ik
W23 F 4kl xAbeTCn=5F72136& LT
WExZIT- 7=,

2. 7. RIEBMEEEHBT

W~ 222w, B, W, KR, BXoER
(KBRE) 128U 2 9 BAHLER A W EAT 2 47 o 72 $RIGH
W B> THERRE AV~ Y TEEL, #Y)
PHEAT IRV - ZF VUG L.

2.8. ZA—YA X PU—

Y UNEDORE 2L — 3 VN ZTH 720, B<w
ZDOMEE X R A HE T T Y DIk i L C
HE70 um ® A v ¥ 21258 L, 10 ml ®10%FCS (Gibco)
2RI L7z RPMII640R I ARE L7z, b U ISY T I —
S0k, HEFMRBEGEHEE (Countess; Invitrogen
) WX DB AEFRIL, DTGB 3o LM
X ) gt % 4T - 72, #ll %€ 12 1 BectonDickinson £t &
FACSAria # v, 7—Z##7121& FlowJo (F I —F
VNN Fuay—1) v 7a—% A FA MY
— Tl totalevent £ & L CLOHEOMMZEHI L, &%
P72y P OFIEIERIZ, RIS WY, EEkE )
WA BELB LM A HELC L Y @ L2 VS8 — b
WO Y ISERBICH T 58—y s =YL LTEL
YA
2.8.1. CD3/CD4/CD8a/CD4% &#ilE & 45U

CINERBTRE L — 3 B

THIEB X O NKMBOY TRE 2L —3 3 v 2@
T2, ¥VAMLAF—FEHNER) ATV VT2
— 7ICHIfL % 2 x10°cells 9E L, BEL T M~ — 7 —
TH 5 CD3, "NW3—THilaO~—4—Tdh 5 CD4,
HeGES THlio~—h—TdhbH CD8a, BIXIINK
Hileo~—5—"TdH % CD49b 2. 1. \Z/R L 72 9ikIC &
DK T304 gt L 7.

2.8.2. CD4/IFNY/ILA/ILN7TAZ R & § 5 CD4
fRtE TR T v BT

ANV S—THIBBOY 7ty TS Thl/Th2/Thl7
Y d 5720, KM TH L CD4E L BIZ, Fh
Fho~w—7h—L i BMNY A 7 4~ IFNy/ IL4
IL-17A Z4eft L7z, RN O % 24well 7L — M I
4 x10°%ells/ 1 ml/well $240EL, PMA &4+ /<A
PraRELY YERENILAZE (Leukocyte Activation
Coktail, with BD GolgiPlug) 12 & ) CO.{f ¥ F 2 X —
Zc37C, ABERMMIEL, BV A LA F N ETF 2
— 72X L7z, FOXP3Fix/Perm buffer (BioLegend)
I2& ) Rl T304 EE R, CDA% Yefh, ki FOXP

3Perm buffer THilL 2 W iEfL L, MBEAYA S 4 >
itk cgta L7z, 74V I 4Ty ru—nk LT,
M CH#ObaRECERINAIEERG T v b 1gGlk & H
Wi, F/, REMOAFT T4 73y Fa— VI,
BD GolgiPlug ® & % H\7-.
2.8.3. CD4/CD25/Foxp 3 IR & § % Treg f&th
Tregld, CD4& & HIZKE~— 5 — D CD25F 721
¥NPUE TdH % Foxp3lZ & 0 [ EREgets LN L7z, &
VA MLAF—fFEF 2—T7ITHE%E 2 x10%ells 5
¥ L, K1 TCD4/CD25% 3 oo %, FOXP3Fix/Perm
buffer v M2 &L Y @E%E - WEfL L, Foxp3z gefa L
7z.
2.9. #EHNE
HEAZOAIICHET 2HEEHE L, Dunnett ® ) %
(n=4) 12XV, p<O.05ZFHEE L7z, b, WA
K22 W SR AT O ) %2 12 12 Fisher D EEMERREIC L -
7z.

3. BRPLUEE

3.1. —mEHFHZE

B~ 2B LR~ 2I122oWT, KE - s -
MR AIRRA - MR AAL SRR 3 & OV BEALRR - 19 %
WM#a4T-72. =B, CPFRHZEHICB W THARICAHE
LEAE L, BHANOEELRD LN L o7z CPF
BEMIZBVWTE, —Hob~ Y A CTHREF - I3 E
HOWRPED HN2D5, BIZDOWTId70ppm # H#E
DOHEIZB VT, PND21O it &2 O f B R
W BNz (Tablel). L2 L, PND77iZiZ 4 L Tw»
2 ldn, TORBITIBEMILEEFS-TVREH0
LEZ oM. MEFEE L L Cid, 70ppm #&EHF
OB= Y 212 BV THIMILEROMEIN & RilnEkB X 0K FR
MERBIH X T X — & OWADFRD L8, W= 12
B TIIHEEFED 20 VBB 2 2O AAFRD Sz
(data not shown). MEAE[LFRMAD D B, HFHEE
WO T A —% (A/GH, AST, ALT) ICidAE#E
b BN o 72 (data not shown). —J5, HHED
Lo CPF #2F 3B L OBICH L, PND21IZBIT 5
WFERMER ) VAT IT—€ (FFYNITY VTR
75— HEZFELZ. 2o ki3, CPF oA
B BRAMBEPELLRILTCWAZEERLTY
5. LaL, Mihoa) vy 255 —LiEtkos ik
TFILAY) VI ATFT—HIZEBELDTHY, CPF
OMBANEROARETH LT FNVa) YT A5 5 —F
ELRFLTLIMIG LAV EICREREET L. E
B, VB, EE)IEHZ EoR IO S kh o
72. PND77® BB B W TEEEIZEHEL Tw 5.
F 7z, JREIWOIFNR - R - TR - B B0 AL



108 [ESJRRYAN g

E24

=]
on

A b

B

#1295 (2011)

Table 1 General toxicity of perinatal exposure of chlorpyrifos on dams and offspring.

Dam 0 28 14 70 CPF (ppm)
Number of delivery 3 6 6 6

Body weight (g) 238=0.1 240+09 264+10** 252+0.7

Liver/BW (%) 7.70=0.36 7.50 = 0.40 763+0.63 821+041

Spleen/BW (%) 0.43+0.05 0.47+0.03 0.44%0.02 0.50 +0.04

Thymus/BW (%) 0.17+0.02 0.17 =0.04 0.14%0.02 0.14+0.03

ChE (IU/L) 52.33+6.81 4575+377 31.50+4.43** 18.25+ 150"

Female offspring (PND21) 0 28 14 70 CPF (ppm)
Body weight (g) 99+05 100£038 11.0£03 10.0+038

Liver/BW (%) 557*0.35 5.32%0.69 5.25+0.49 5.56+0.73

Spleen/BW (%) 0.86+0.14 0.86 = 0.04 0.80+0.11 0.71+0.13

Thymus/BW (%) 071+017 0.67 =0.07 0.71+0.04 0.66+0.11

‘ChE (IU/L) 31.00+1.87 20.83+271 19.17 +£2.48** 1150 +2.35**

Male offspring (PND21) 0 2.8 14 70 CPF (ppm)
Body weight (g) 11.0£0.7 103£0.7 114£05 102+06

Liver/BW (%) 5.77+057 5.45+0.52 5.45+0.28 583+0.75

Spleen/BW (%) 0.84=0.08 0.84=0.07 0.85+0.08 0.77+0.14

Thymus/BW (%) 054=0.11 0.60 = 0.04 0.57 +0.06 0.68+0.06*

‘ChE (IU/L) 31.00+1.87 20.83+271 19.17 = 2.48** 1150 = 2.35**

Male offspring (PND77) 0 28 14 70 CPF (ppm)
Body weight (g) 238+02 24104 241+19 249+09

Liver/BW (%) 470+0.24 467052 4.32+041 450%0.24

Spleen/BW (%) 0.38+0.02 0.38+0.04 0.37+0.04 041+0.03

Thymus/BW (%) 0.14+0.02 0.13+0.02 0.12+0.02 0.14%0.02

ChE (IU/L) 3550208 36.00+258 37.00+2.16 34.75+395

Pregnant BALB/c mice (12per group) were exposed to chlorpyrifos (CPF; 0, 2.8, 14, and 70ppm) in diet, from gestational day 10 to postnatal
day (PND) 21. Exposure was ceased by weaning. At PND21 and PND77, mice were sacrificed to determine effects of the compound on body
weights (BW), organ weights, and cholinesterase (ChE) activities.* Specimens from 2 females and 3-4 males were lumped together for
statistics (see Materials and Methods). Values are mean + SD (n=4). *p<0.05, **p<0.01 (Dunnett’s test).

TRBT 2 AT - 7275, METENICAE R RELIRD Sk
-7z (data not shown).
3.2. 7A—YA X PMU—

HIRD L 91, WERIEMDOY VR T HRE 2 L
— 33 R CDAB i THIRRY 7y b NT ¥ RIT X
D, BISOBPHEINTWSE, 22T, 7a—%4 b
AR —=IZED)—RKR) IRZETHLME, BLURX
YU ETH L PIRICBIT 2 KM o8Bk T v b
DHFHERBE~NOEE LN L. Lo L, CPFH£&EIL
SRR E B EIX5 29, NK M, CDsBiik T
OFKSTRE 2L —3 3 V%, Thl, Th2O &4 7
oy MERIIOWTIEEELRBENRDON L o7
(data not shown).

Table 212, 4% < &b PND21% 7213 PND77W§° 1t
PICBVWTHEBERELZ R LY T2y N OFELREE
¥z, ek, MBI ED B ) 8BRS — MG D
MBI 2 2 bid 72 4> 72 (data not shown).

M2 Tid, PND21® &1 3515 5 CD3"CD4™
oot & ORIZ B % CD4 " Foxp3 fllig (Treg)
DAL I N,

HElZDWCi, PND21OW#IZ BT 5 CD4 > » 7 v

RY T 4 THIBASEEML T/, 2 0%1bix, PND77
THMEETHHE L Tz, PND77O B CTHE L €
W7zmix, CD4'CD25 Mg (Treg) OATH o7z, 7
B, PND21OJHR- T CD4 IL17A Mg (Thl17) O
BRD NIz, ARG, BMREREEEx
bni:.

CPF O JR i Bl 3 B A 3% @ BALB/c ~ 7 APl (2
B THRIERISOMHNICE G535 Treg DFLELLHE % 1
MEEZ L) HATLIARIEICL > THD TR LI
725D THhAH. Treg 1TITITATOHRIE IS IZPNHIAYIZ
i) 728, Navarro 57255 v MZBWTIH L7z CPF
DOYNE T e ~OWH B L E2EbE s L, EE
IE L EITRE SN L EH DORIEILENDBBEOFNH
SHEENS.

B, TreglZix, MWIRA THALT 5 Foxp3bathd X
M Treg (nTreg) &, 74 —7 THIRIPURERRZ
Z TS % 8 T TGF-pIKFMIZFFE S 5 iF 8
Treg (iTreg) &AMEFET 5. ARWFZETIXPUESFRD
7% iTreg DWINIFTART W d o 72720, BRI
PR (KLH) ORBEERL ZITHTH 5.
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Table 2 Flow cytometry analysis of the effect of chlorpyrifos on lymphocyte subpopulations
Female offspring (PND21) 0 2.8 14 70 CPF (ppm)
Spl: CD4"/Lymph 40+09 40+09 42+1.1 51+04
‘Spl: CD4"/CD3" 443%10 458+23 481£29 499+32"
Spl: CD4°CD25"/Lymph (Treg) 0.71£0.02 0.69 £0.09 0.82£0.08 084=0.11
Thy: CD4 Foxp3'/Lymph (Treg) 0.42+0.02 042+0.04 0.44£0.30 085+0.17*
Thy: CD4'IL17A"/Lymph (Th17) 0.14+0.03 0.17£0.05 0.14+0.09 0.09£0.03
Male offspring (PND21) 0 238 14 70 CPF (ppm)
Spl: CD4"/Lymph 4504 42x0.7 4.0=£09 58+0.2"
‘Spl: CD4"/CD3" 483£20 494£26 48910 522+26
Spl: CD4°CD25"/Lymph (Treg) 0.76 £0.08 0.79£0.06 0.82+0.05 0.79£0.17
Thy: CD4 'Foxp3'/Lymph (Treg) 041+0.07 0.71+£0.45 0.83+0.26 0.63£0.25
Thy: CD4'IL17A*/Lymph (Th17) 0.14£0.05 0.10£0.03 0.07 £0.02* 0.10=0.03
Male offspring (PND77) 0 28 14 70 CPF (ppm)
Spl: CD4"/Lymph 16314 169+1.8 17.8+0.6 200+ 1.3**
‘Spl: CD4"/CD3" 574+23 57.7£0.9 582+33 605+ 1.0
Spl: CD4'CD25'/Lymph (Treg) 193%0.19 2.14+0.21 2.39+0.26* 241+0.24*
Thy: CD4 Foxp3'/Lymph (Treg) 0.60£0.09 0.61£0.08 0.66 +0.23 0.55=0.09
Thy: CD4*IL17A*/Lymph (Th17) 0.38£0.09 0.55£0.19 0.38£0.10 0.35=0.10

Pregnant BALB/c mice were exposed to chlorpyrifos (CPF; 0, 2.8, 14, and 70ppm) in diet from gestational day 10 to postnatal day (PND) 21.
Exposure was ceased by weaning. At PND21 and PND77, mice were sacrificed to determine the effects of the compound on the relative
proportions of lymphocyte subsets in the spleen (Spl) and thymus (Thy). The percentage of lymphocytes (Lymph) are shown (* percent
CD3 positive cells). Values are mean =SD (n=4). *p<0.05, **p<0.01 (Dunnett’s test).

4. #
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< L9 Navarro b OHEY % 21, 4 HLIHT &
DBA%E L T 2L E O EMRBOMHE R A 7)) —
SUTRINITa =L P A MY —I2E B T MO
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Current movements of four serious adverse events induced by medicinal drugs based on

spontaneous reports in Japan

Chie Sudo, Yu-ichiro Azuma, Keiko Maekawa, Nahoko Kaniwa, Kimie Sai and Yoshiro Saito*

Spontaneous reports on suspected serious adverse events caused by medicines from manufacturing/
distributing pharmaceutical companies or medical institutions/pharmacies are regulated by the Pharma-
ceutical Affairs Law of Japan, and this system is important for post-marketing safety features. Although
causal relationship between the medicine and the adverse event is not evaluated, and one incidence may
be redundantly reported, this information would be useful to roughly grasp the current movements of
drug-related serious adverse events, We searched open-source data of the spontaneous reports publicized
by Pharmaceutical and Medical Devices Agency for 4 serious adverse events (interstitial lung disease,
rhabdomyolysis, anaphylaxis, and Stevens-Johnson syndrome/toxic epidermal necrolysis) from 2004 to
2010 fiscal year (for 2010, from April 1 st to January 31th). Major drug-classes suspected to the adverse
events were antineoplastics for interstitial lung disease, hyperlipidemia agents and psychotropics for
rhabdomyolysis, antibiotics/chemotherapeutics, antineoplastics and intracorporeal diagnostic agents for
anaphylaxis (anaphylactic shock, anaphylactic reactions, anaphylactoid shock and anaphylactoid
reactions), and antibiotics/chemotherapeutics, antipyretics and analgesics, anti-inflammatory agents/
common cold drugs, and antiepileptics for Stevens-Johnson syndrome/toxic epidermal necrolysis. These
results would help understanding of current situations of the 4 drug-related serious adverse events in

Japan.

Keywords: anaphylaxis, intestitial lung disease, Rhabdomyolysis, severe skin reactions, spontaneous

reports
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Table 1 Interstitial lung disease ([& 1 Mlige &)

PR3 44 SRR () R

2010” | 2009 | 2008 | 2007 | 2006 | 2005 | 2004
AR P %\ |7/ BERE R T BRI A B 555 51 69 54 43 55 55 37 46
TvuF = TIEEE NS Z DA NEE FI 66 133 | 242 45 - - -
TNTY LA P %ﬁgﬁé;ﬁw%Qm 66 | 1 o | o | - | - | -
FAY Y UIERRE A AEiELEw: 45 60 57 69 52 68 58
rI745=7 P Z DA NEE FIF 41 66 106 95 123 | 185 | 284
XM MLFF—b R REHEHUA 41 | 61 | 74 | 78 | 92 | 110 | 123
NRANLFERLFF MY YLK 5 AHEHA 33 | 46 6 6 1 - -
Iy ANET N EIETFHERR) 4T %ﬁ%ﬁ;%ﬁ“%®m 33 35 27 35 41 35 -
T Iy u R M AEENR A 32 41 49 33 53 35 40
FHT=N - FAFYN - FFITYNHY T LEREH PN | REREHH 32 35 37 51 38 22 27
VAR ALy JEET T E PRI ) B 55 B 5] 27 30 29 29 25 46 34
=Y AT GEETHRZ) a5 Z Db o N I # 24 - - - - - -
A=F =T A VIVEE NHE Z DA EE; 24 24 15 14 15 16 25
ZhFay I YIV S HH] 23 14 29 9 7 8 7
AN T VIRRROKENY) TR BUIESF AR B 55 5] 22 24 37 15 24 19 15
RTA vy =70y FTA77—2a BETFHRER) T4E | oo is 19 28 15 23 30 39 15
R ETIIALY/ e B Z DA E S FH# 18 3 6 2 1 3 2
VAT (BIZTFHEBZ) TEHEE Z DAL A 15 21 17 0 0 0 -
VI 7227 MUNVEE NEH Z DA ESE HH 15 19 6 0 - - -
NNV AT (BIZFHIEZ) AT Z Db o> i 355 I 15 12 21 9 - - -
7Y AT GRETHRE) T PR ROl w w4 | - | - | - | -
A7) F =7 GEETFHRZ) B3 Z DM DAL E A5 14 12 16 14 18 13 16
FHF TR PR Z DA IS A 13 18 1 - - - -
FEF)TIF L N Z Dt N 5 I 12 23 38 31 21 10 -
Y F <7 GEEFHRZ) H4%E Z D fth o> i 355 I 1 55 10 - - - -

T AR AR

Y 20104 B L Cid, 201044 H 1 H~20114E 1 A31F TD10+ A MO &EEHME

W GERAD 235 anH, MEEERAIED 3 i H TH

WV, AUNTEE %

S
Ch

AREE (30, nEv T

D, 7F745Fv—Yav2/7F745F =
LHETH 5.

BRI IE R 2 EATF A —T VX - Va vy
FEBERE (S]S), B X UHh#HERKELE (TEN) 3,
TR ENTWB100M L EOEERZEKNE UTRET
HEEn, HEBLOHBEDORE - 5 A - HEEZE FiE
RET5. ZOREZOHBERFEA10%LT % SIS, 30%
P Eo¥4a% TEN & L, 10-30%% S]S/TEN jR&# &
S5 ED D HHY, 10%Ll 1% TEN & 5T 5454
LHD, ERFI -FW TRV, HILFRIZSISTHRS
%, TEN THI30% & s THBY, HELTHIREIH
EIEAFR D 2 ENH D, ARMEHETLLVF L Sh
5. EitoRkic, SJS & TEN o4k Zhi3 &1
METIE R0, AFFLA-ERT (20104010 AR
5LLE D285 H) % Table4 I2R-9. 7071 J —

07z OWMEFEFENICL VL0, Woekin s ki
SENIXY, HLIFHY Y, V57227, kLo
FTTOMHEEAPEDOND. EA28E R, iAW
K] - AL ERS B X OB A (R KE
AEEt) BENZENSMH, MTAMAKEMNS MHL
%\,

Dk, EEREIEH 4o HREHME ST 2 E5HE R B
UM EHRE Lz, fiko X )12, HIEHE I EEH
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L, BEBEEDPHS TRV OIZHEHE 2 ]K-4
25DTRBVWILFIHBEIRETHLD, KErhk
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|, EEF - AT L2 A MO EERIEMIE, SFEEND
FRNCEE LTS, BRAEISERT 2 DL S
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Table 2 Rhabdomyolysis BT Bl fEAE)
e S R (1K) R
2010” | 2009 | 2008 | 2007 | 2006 | 2005 | 2004
VA2V A B 2 Y 1/ B E S R NG ILAE FH 71 19 29 28 31 48 41 51
QANZZF AN L NHE e IR ISR FH A 18 19 14 15 4 0 -
EINAFZF o HNT L PIHEE o I i A P 9 6 9 3 10 3 4
VAR Ry AT Ao e FH 741 9 5 5 5 5 5 7
LR7aRF T kMY NS A P A 9 4 4 9 10 10 9
AV 2D Z AV E 3 LA B A 7 0 5 5 3 2 4
N¥E74 75—+ NHE e M IS F 71 6 17 11 16 17 22 16
A=F=T) v IEE NI Z DA 5 A 5 0 2 - - - -
TasY )= P i JaLiE e 5 5 5 5 5 8 6
FARYNVIEERE NEE Z DA H AR HE A A 5 5 2 7 4 3 5
TIWNAZTF v+ ) on NS 5 I L P ) 5 4 6 4 7 8 13
AEEHER NS BT A 5 4 5 4 5 3 1
rya¥ FZUVIVEREE  PIUHEE Z OO - A 5 2 4 4 2 - -
TEFIT P e R LA FH A1 4 7 8 5 - - -
TINRAZFrF M) h NS i g L E P ) 4 7 11 9 19 24 21
TUVETSIV—) N FEAAhE A 4 5 6 4 7 - -
DRNDRZ T T IE TIMOUREMEEL |y s 4 |4 |2 | 3 | @
Tarre)y HNHE Rl ) 4 4 5 - - - -
IFVT L NHE Aol 78 741 4 3 2 4 2 2 4
TaRT = G 4 I RIS 4 2 8 5 2 14 8
JIFTYEYTVIRE W Aol 78 741 4 1 4 1 5 0 1
RTINS v S 4 Ly IR 3 4 1 4 1 0 3 3

a) |'_

I IR RT

Y 20104EREICBI L Cid, 20104 4 H 1 H~20114E 1 A31F TD10+ H MO HEFHME

a7Y) ) —VBLOHINNTEY LICL B SJS/TEN 12
B L Cix, ZNZFN HLA-B*5801*" 8 & UF HLA-B *1502

15114 0 B75#E £ 721X A*3101°9%%, Js4Y 2 7 L&
WS LTWAZERHLNERY, FAETFAITEEIC
BOOOHL. ZOX) HRIEETUEIERL, HE
REH OREREN —~ATOIRPTHI L 2HFELA

Wy,

2)

3)

. SIAHE

PR3 - AR SE  E IR R e e RS
2010, 3£ H#HA, (20104)
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Table 3A  Anaphylactic shock/Anaphylactic reactions (7F74 5% —av 27/ 7+ 74 5F =)
AEREY
[FE e ER o () ) =
2010 | 2009 | 2008 | 2007 | 2006 | 2005 | 2004
. s b M2 S N2 Dbt
FT77ERAY v M AVIVERE TG LA 5 44 57 59 40 44 33 50
LR7a®4 VRA A AP 44 17 6 12 8 17 9
FTEF)TSF L G Z Do g I #] 43 56 75 70 79 40 -
4 FANFY =V EHEH X #rEReHl 38 52 44 32 52 52 58
PN 1| AN T8 ERT RO nE L TR T E S I B0 3 34 29 11 35 50 53 51
. O PAEWE (FELTr I 46 . )
L7 M)TFYIF MY LK S O ) 33 27 27 33 29 32 27
e O TAEWE (FELTr I 46
77U rF MY A G V- BB 3 b ) 32 18 18 26 15 10 8
A ATa—) G X #rERH 31 21 24 30 22 17 15
AVIVEBAV ) FH T R NHSE AT A 23 23 21 11 - - -
N7 FERN EEE PO 55 P A R 5 S 20 26 32 37 26 43 32
AVINVZUFHATZF ¥ 93 7o F UM 19 12 9 10 5 8 9
ooz AR EGTEE B AR 18 21 12 4 - - -
ANKTTF v EHE Z DA NE B I # 18 17 29 20 23 18 14
ANNTZZAF P TL - T ARG F MY L PAEWE (FELTr I 46
VRS P Bt R0 ) | 1| %6 38 229 18 I8
VATLIF Y RN DA JESE FFHI 14 26 18 12 10 5 2
HESURE AT g iR T 14 14 19 15 22 22 21
Nt F Ky PO S5 P A R 5 S 12 16 20 23 20 6 13
Oy 7u7 ey MYy aKNY RS fiFR B SELIF T 25551 12 8 10 6 5 9 9
AARIMERIIE R RCATRRAT) 11435 I ¥ ) 4 11 7 17 19 13 23 16
L-7ANIXF— JEGHE Z DAL EE I HA 11 4 11 8 5 10 6
AHRTF7 AF M) h EaEE 2 8 - - - - - -
e ol HAEWE (FE LTy 740
1SRV IV o SRR D E P BRI 5 b 0) 7 16 12 9 10 12 7
YruzxzFrFb)va FHE PR B SR T 2851 7 16 9 3 11 6 10
AFNRNVY— ) TR X #rERHl 7 11 9 9 10 8 5
HERYF MBAZ VI Y SR Z DA BT 3 7 8 8 2 5 3 1
o o o T . PAEWE (FELTr I 46
L7 ARy ERFVOVIEBREAKRY PR VE - BB ETS 5  0) 7 7 7 6 7 6 11
VIT7x vy VIR TR A LIRS 7 1 4 2 0 - -

T RRRRERT

Y 20104EREICBI L Cid, 20104 4 H 1 H~20114E 1 A31F TD10+ H MO HEFHME
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Table 3B Anaphylactic shock/Anaphylactic reactions/Anaphylactoid shock/Anaphylactoid reactions
(T7F749F3—=2av2/TF74A9F =R/ TF745Fv—WTavr/7F745F =R

Bk, TR (REH) S
2010 | 2009 | 2008 | 2007 | 2006 | 2005 | 2004
AFAFV =)V F4HE X s A 67 89 63 49 62 62 74
LR7ax3 vk P AR 61 27 8 12 8 20 15
XY TITF L EHE Z DA NE S F I 52 66 98 88 111 70 -
FT7EAY Y M AVIVERE SR %}égﬁéggw%mm 49 65 65 53 51 36 57
AFATO—)v R X M A 47 34 37 45 46 32 25
NIIHGRIETE (BRI ST) aT 3 LIRS 39 31 42 40 61 58 53
L7 MUTRYF MY T LKA TR gigﬁéfé }ﬁg_gzg)ﬁ% 37 | 33 2 | 4 37 | 43 35
77V PNy R gﬂgi%iﬁ%;gzgfﬁ 33 19 19 32 16 12 9
AVNVEBAL ) FH T UK PR AR 27 28 27 13 - - -
AV =50 NG I E PO P A R 53 S 23 27 38 41 27 44 39
AYINVIYHFHA T2 EEEE Iy F UM 23 14 11 12 7 10 11
oz u= AR LY EHEE A& A R 21 26 14 4 - - -
HNVRTTF v F5E Z DAt NEE B 20 17 31 21 23 20 17
N ! . WAV ! TAEWE (3 "5 L
ki ane) | 0| B |0 | | %0 | |
PR AT g iRl S 17 16 21 16 24 25 26
VATIF v N Z D fth o> i 355 I 16 28 18 16 13 5 3
oxy7u7c v M) oKk AT % EREEI T 2571 15 11 14 8 6 14 11
Ny F VK PONE 55 P A R 53 S 13 18 22 29 20 8 15
L-TANRTFF—F FHE Z DA JES; I 12 6 12 9 7 11 9
LI ARy ERF VNV P gﬂgi%fﬁ%;gzgfﬁ 11 9 8 9 8 9 12
DR MLERIIEAE CRC R IRGT) 1g34E iR IS IE 11 8 17 20 17 26 20
EXF T 7RG UERRE N HIPUR A 10 10 23 22 29 15 -
AT AF MY L {ESEE fEREA] 9 - - - - - -
ARTY F—=)v FHE Z DA FEWT 3 8 10 15 14 10 5 6
vruzzFrFrUva N 1% BRI T 274 7 18 9 3 15 8 10
SR I MU RPN & I ﬁ%ﬁ%}(fﬁ%;gzgfﬁ 7 16 12 10 12 14 9
AF Ny = FEGEE X A 7 15 12 10 10 8 7
HEXRYF MEAZ VI v EHEE Z DAL BT 3 7 8 14 3 8 4 1
FRAT7OFRHT b VOV PSR A IRBTH A 7 7 8 9 8 5 7
LITx vy o ViamEeE gt AR SR 7 1 5 2 0 - -

T -] R E R T

Y 20104 B L Cid, 201044 H 1 H~20114E 1 A31F T®10+ H M0 &EEHE
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Table4 Stevense-Johnson syndrome/Toxic epidermal necrolysis
(AT A4 =T YR+ T ary VREFRE/ B 8RBT R/ a1 22 52 0 Rl e )
sk 4 SR (2 R
2010 | 2009 | 2008 | 2007 | 2006 | 2005 | 2004
Tazsy =) NHE I LI 5] 37 19 63 28 31 32 20
HANNTEE Y K MTADASE 34 38 44 34 25 24 21
WAREA (—H3E) PN WBAERKEH 23 22 16 19 26 17 21
O¥y7u7yF M)Ak A 7 BUSER T 2] 19 25 24 20 26 13 11
SEMN)F Y N MTA»ASE M 18 14 3 - - - -
ANVKY AT A v NS 72 AHI 14 10 5 7 6 3 6
LAR7aFH vk P BIEILRH] 14 7 8 13 9 11 6
yoyzawA vy WK fglggzz{fg%gffi)y 13 10 10 12 14 1 13
TebrTI Ty PWHE 7 ERSERR 11 21 13 10 8 21 14 12 9
7 7EF Yy (W +EHEE) THAL T T A 13 2 13 10 11 6 8
AYNVEEHV I FH T R MRS A BT A 12 10 8 1 - - -
RN VES G E THAL PR A 12 5 5 7 9 5 2
fRERSEIR T ) (—RESE) AR 1% BREELI T 28741 11 22 11 8 12 11 13
) VREEAR (4) WHE WA RKEH 10 10 8 14 8 16 14
VI 7 =7 MUVERE W Z Do i 5 FI I 10 8 2 0 - - -
tLaxys P P RS T 25574 9 11 7 4 - - -
Ny Y VR R i;;gZ‘ZA%@%“ 9 2 3 3 4 4 3
Jrx=b Y PIHZE MTADASE 7 12 16 9 10 3 14
tIRTy—¥ W P R ) 7 7 5 11 3 3 6
T/ NVE Y —)b (NHEE+E4858) PCTADASE 7 6 15 8 8 12 13
FR=ROS WAV CiIL7/ IR Ve S é%ké;;g%% B 4 3 5 3 4 3
HSVANTFEY T AR FIL 7 7 H| 6 3 6 12 3 8 6
TAEY o P 1% BRI T 25 6 2 3 2 2 1 3
VI N PLCTAD»ASE 5 12 18 5 9 12 11
FEXT V) AR PN i%té;;g%—% Bls | 7 4| 3 10| 4| s
7YV N i%té;;g%% 21 5 6 5 9 2 8 8
ANT 7 ANFFS = PYRANTY L PFHE Z DAL EA 5 5 10 9 2 1 5
YruzzFrF M)A N 7t B GFIR O 254 5 5 5 3 7 8 3

O BB ERT

Y 20104EREICBI L Cid, 20104 4 H 1 H~20114E 1 A31F TD10+ H MO HEFHME
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Food-Poisoning Bacterial Contamination on Food :
A Comparison between European Countries and Japan

Hodaka Suzuki® and Shigeki Yamamoto

“Shokuhin no shokuchudokukin osenjittai chosa (The national survey of food-poisoning bacterial

contamination on food) ” has been performed annually in Japan since 1998. This surveillance is thought to

be the useful baseline study of bacterial contamination on food in Japan. On the other hand, “The commu-

nity summary report on trends and sources of zoonoses, zoonotic agents and food-borne outbreaks in the

European Union” published by the European Food Safety Authority (EFSA) is the annual surveillance

report about zoonoses, zoonotic agents and food-borne outbreaks in the European Union based on the

Directive 2003/99/EC. The results of these annual surveillances in the EU and Japan were summarized

for comparing the baseline of bacterial contamination on food between European countries and Japan.

Keywords : food-poisoning, zoonosis, annual surveillance, Japan, EU

1. 12UBIC

TETIE, VERAEMOPERS, AP EORR
FilEX SR 2 5 720, Gl EmOMMHE IR L LT
5ZrxHmM] LT, [&a (h) ofRhHEREGE
AL ACPIRI0EE L DITbh T, oA,
FTTIIMELL LD FF o TBh, EKrEORHO L
HBRHRON—Z T4 2 2[5 ETIRITHMZRHET
hoEEZOLNL, 2o [fW () OEPERGYSE
WAl ORmREEHEHT 2 AD12L LT,
European Food Safety Authority (EFSA, KkINE5%
2R oM SN Tw5 [The Community Summary
Report on trends and sources of zoonoses, zoonotic
agents and food-borne outbreaks in the European Union
(EU 2 BT 5 NBRIL @ &G he, £ O EADS X OV
HET 7 N7 LA 7 o s G IR I3 % B HEG
H, GFEEICXVZD5 A4 PV RL2))] OFORES
DFHEGAER L OB R ITV, HEE I -0 v (ZED
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[fah () ORPHEGRFERFA] X, PRI104E
ERHHT 5N TWERET, PIREHETLELEET
516~200 HiGMHIZ X 0, (Finf Ak E o) E. coli,
FVEATRE, FE B mERE R 0157 % O 026 (O
2612V TUESFR204EEED S), A v Euny ¥ — (F
WAYEEN ), AR CERI4FEED H19FEEFT) %
HHRELTITbI T b, AFOER (20114F 3 H4)
1)) OB OFERIL T H21E (20094) ED D D TH
4. —7, EFSA ® [ The Community Summary Report
on trends and sources of zoonoses, zoonotic agents and
food-borne outbreaks in the European Union] (X EU JlI
WEMEE, B, TR OERNI BT 2 5EE o NB3E
JEGHRE B O ZF OFRIERICEE T 57— & 2 IUE, FFM &
O3 5720 OB % w72 EEC BFEAIHEA -
THOLNLTF— 2 F Lo HEETH L. Lid
EEC Bl H & #5413, 2004412 Directive92/117/EEC %>
5 Directive2003/99/EC 12 ) ¥ 2 572 ®, [The
Community Summary Report...in the European Un-
jon| 1X2005%E 7 Sz A THE SN TWA. R
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T DHERG D IRHUZ20084E I TH 5. WHR L %o T
% D% Salmonella, Campylobacter, Listeria, Mycobacte-
rium bovis, Brucella, Rabies, verotoxigenic Escherichia
coli (VTEC), VYersinia, Trichinella, Echinococcus &
H5.

Pl Z &2t FR17~204EE (2005~20084F )
O [RERHOEPERGRIZERA] VL, 2005~20084 D
[ The Community Summary Report...in the European
Union| * OHVER T, Hr¥uny y—, BEHI
PERBH O157DRERIZDONWT, 44EMDOTF— 5 OF
BORKEIT-72. F—2 I CE2AEFD Y, 4EFDT
—ZWio TR WES, T DHLETXTOY
Wl x A LI 2 47 - 72, SFHHEO IV 7245
DEVIIEE L eDo7. B, [EROEPIHETHG
FRERA] XY, DRIETOMAETH 5 5%, [The
Community Summary Report...in the European Un-
onl 1ZH 7Y v - LA At slaughter (R - &
BLEIL) | At processing plant (£2)8 - FAINTYE),
At retail UN5E), Sampling level not stated (F~B) %12
FFONTVG. 20729, WiEEBDZ WREIZO W
Tld Atretail Uh3E) OFERDOAZE, WEERAD %W
BARIZOWTIE N TR 2 EFT L THEZ T 72,

-0y RNORAIE, RO ICW 2o T
Vo7 - LRVEDHE, T v-2=v b LT
batch (LR O H TH SN 72— B DO KK & single
(batch Z LE L ZWH—DMRAE) 12015 Twb
A, AT AEDEE, YUV - 2=y bt single T
Holz. HERDWE, BMHRIINY, AREr SRS
TWwabZehs, ThIZEFED single ICHYT 5 &%
Abhb., MEERIZ, HATIE2Dg RO LN TW
5. 3—avXTHLEL OWH, MAEERI225g THS
A, 1gRlog Lo dAohi. mEFiia—o
v ROYE, VEFR T I L TIE EN/ISO6579, 71>
Yo Nr & — 2B L Cid EN/ISO10272-1, W4 a4
KB 015712 B8 LTI ISO16654, % L < 13 NMKL164
PR E ShTwb, —F, HATIR, HLvEARTE
By ¥aNy F— 2B LI EDNLE S AR SE T
AL L 72 [ESD O O A YRR MG R R &
WCBWTED LN, 5D WITRE T o K 5
(%) IS WTITbhAEZ L ER-THBY, BEHIMm
PR A 015712 B L Tl FR18iE11L A 2 B ek
FEH1102004 5 12D WTITDON L Z L2k 5T 5.
[E D b OMAEYEERBREREGRES] 2BV TE
B S T B ERHERRER TR, ISO 5 L o B 2 E 8
WCANTIER SN TWnSY,

3. % R
3.1 HILEXRS

HAL -0y NEEOHRBEDT IV E L T HG R
MERLICT LD, BATIEI -0 v 3K EOFHYHR
BB Y~1 8%, AER O¥EE T6.4%72 > 72 D%t
L, &ATE TI320084E E D30MRAK DR RZ T L iz v
A, 46. 7% W TE Moz (FEL1.1). BOIHICH
LTdD, Ny A —=T20.4% L ETEVEEZ5720%
BiriE, a—a v SEETIEERRIT4EROEST
6.6% LKA o 72H%, FAHETIL 4 4ER, 53RO
T36.6%EmWlizRLTWA (F1.2). £1.31
X, BAPEOBAMBOSIVES FHEL F L.
FTAETIZ, BRHLRELEEVSER, VI
FEAHRAOTIVES FTHREREDS10~20% L Bh o 7.

HARE g —u v REZEOKABEEDT IV E R T HLIR
Mr2ICT Lo, KATIEI—T v 30 4 FEHOF
B052.1%TdH > 7=DIZH L, FTAETIE 34ER, 78
REETRAEIID RS, HEREIZ0%Tho72 (&
2.1). —F, WOEHTIZI—a v 3D 4 EMOFY
230.9%TdH > 72D L, HPETIX4.0%E HEh o
7. L2aL, 3—uy R zERICESE, 73, 7T
HYT, R=F v K, V—<=7E8EELEE (1%L
T) oEAEA45) T, KV TVEOEHEREE (6%
Db) oFcPBDLN (F2. 2).

HAL I -0 v XEEOFRWEE OV E T iHHIR
MErR3ICTFLHZ FATIEI—T v XD 4 FEFOF
¥030.5% TH - 72013t L, IAETIE 4 ER, 1718
RTHERIZT 0% o7: (K3.1). —H, FOEWT
X3 =0 v DA ER O H0.9%TdH > 72 D IxT
L, Z&DETIZL.8%Tho7z (¥£3.2). I—u s
EEIPNCHA D &, T T (38.5%) DAk, #EAFk
HE & FFEE, H25VIEWHERELRL TV, #£
3.3121%, BAPEOTWHEDIIVE L FIHGRRE £
Loz, FOEROM, L oN— (), FiEAE
A, ol LETiHgs R o h:.

HARL I -0y ZEOHEEO YV E L T iHRRN
FRACTED. HEEIZVS TOEDPEIZ S FOR
OWMETIEH AP, 4EBOFHTIEFI—1 v /3T
0.7%, FAETIX0.2%TH-72 (F4).

HAL -0y NEEOEREBEEDT IV E L T HG R
MEESICT LD, T—a v EETIRHEE B
FLOTHELTWAEbE /22800, BELR
¥ (vegetables and fruits) OFEEHFKS. 1INz 7.
PIUERSHRERITI—0 v L HRDED 4 EF O
H0.1% & K 2> o 72, F£5. 212 1 ready-to-eat O B 3E
(L5 OREE2FTLOL. I—0 v STIZ4LEMD
¥ TO0. 2%, ASETIE 4 45, 435MURTHRIA S
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Table1 Salmonella contamination in chicken meat and products

Table 1.1 chicken meat (data at retail only) (Salmonella)
2008 2007 2006 2005 Total
Country
N 9%pos N 9%pos N %pos N %pos N %pos
Austria 295 78 86 5.8 381 7.3
Belgium 88 114 376 8.7 80 5.0 90 2.2 534 75
Bulgaria 4,046 0.3 4,046 0.3
Estonia 68 10.3 51 11.8 119 10.9
Germany 993 10.8 714 85 1,707 9.8
Greece 64 15.6 69 11.6 33 18.2 166 145
Latvia 85 8.2 200 30 96 115 381 6.3
Lithuania 136 16.2 136 16.2
Luxembourg 101 59 254 6.7 91 6.6 47 0.0 493 59
Netherlands 1,408 7.7 1,418 8.1 1,365 84 1,506 94 5,697 84
Romania 295 24 295 24
Slovenia 315 0.6 343 2.3 658 15
Spain 195 36 206 10.2 294 34 400 3.8 1,095 49
Sweden 117 6.8 117 6.8
Switzerland 415 6.5 415 6.5
UK 1,714 5.4 877 4.0 2,591 49
Europe 8,021 40 3,981 7.3 3,612 9.0 3217 8.1 18,831 6.4
Japan 30 46.7 0 0.0 0 0.0 0 0.0 30 46.7
Table 1.2 minced chicken meat (data at all sampling levels) (Salmonella)
2008 2007 2006 2005 Total
Country
N %pos N %pos N %pos N %pos N %pos
Belgium 70 129 70 129
Bulgaria 725 0.8 725 0.8
Hungary 258 13.6 90 40.0 348 204
Latvia 50 0.0 50 0.0
Poland 241 10.8 2,121 7.3 2,362 7.7
Romania 44 0.0 275 0.0 181 0.0 500 0.0
Europe 819 0.7 844 8.3 2,392 8.0 0 0.0 4,055 6.6
Japan 196 429 129 295 96 36.5 110 336 531 36.6
Table 1.3 chicken meat and products in Japan (Salmonella)
2008 2006 2005 Total
Sample it~
N %pos N %pos N %pos N %pos N 9%pos
chicken meat A 30 46.7 30 46.7
chicken gizzards W3 11 0.0 11 0.0
minced chicken meat BWOENA 196 429 129 295 96 36,5 110 336 531 36.6
seared and sliced chicken #7272 % 45 20.0 34 0.0 24 25.0 52 9.6 155 129
chicken meat for raw consumption FE#| L 18 11.1 11 9.1 33 30.3 62 21.0
Total &t 789 30.6

Mol £5.3IBATSY FOFHERE T L
Wiz, F—a v N TIXI00RLL Lo RBBE 2 F AT
YREEDHERPRAONDLZ EDH Y, 4EBOFHDTE
FeRII2.1%Th o7z, —F, EHETIT 44 H, 1075
MR T 1 kOB s @E SN TBY, F9130.1%T
Hole.

3. 2 AHrEany 42—

HALI—oy NEEOHERNBEEDH Y ¥anNy 5 —
BRI EZE 61T LD, BATEI—ay SZEHD
HRERD Y% ~T70%, 4 FEROF30.0% Td - 7228
FKAYE T b 20084 BE D30MAK D AE R T26.7% TdHh - 72

(6.1). BOXWICHLTIENNVF—, 2unt7y
TR ZNZENI6IHER, 342X, HHRIER Sz
Mo 725, F 5V FTIZUTIMRIETHGEIZ16.0%Th
o7z, =%, TAETIE2007, 20084EFE D 2 M, 325
MR TG %3 I1321.0% TH -7z (F6.2). £6. 312
i, ROSEOBRABEDS ¥ UNy ¥ —EREr T L
D7z, BHLREEEwoER, HoVITFEER
HA®A »Euny ¥ —HReI0mBH NI, AT
ENEI AR SN 72A%, ZNTHI0%FEEDH YR % R
LCTw7.

HARLI—ay SZEOBFEABEEDH ¥y & —
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Table 2 Salmonella contamination in pork meat and products

Table 2.1 pork meat (data at retail only) (Salmonella)
2008 2007 2006 2005 Total
Country
N %pos N %pos N %pos N %pos N %Dpos
Austria 30 0.0 400 1.0 96 0.0 98 0.0 624 0.6
Bulgaria 4,027 0.2 4,027 0.2
Germany 1,902 2.2 1,664 2.3 2,101 29 1,831 3.2 7,498 28
Greece 30 0.0 75 1.3 105 0.9
Ttaly 28 0.0 28 0.0
Latvia 47 0.0 47 0.0
Luxembourg 39 5.1 39 51
Netherlands 319 2.8 277 32 422 31 356 2.2 1,374 2.8
Romania 659 3.6 659 3.6
Slovenia 385 0.3 385 0.3
Spain 236 127 66 6.1 227 115 174 0.0 703 8.6
UK 1,693 05 1,693 0.5
Europe 8,394 14 2,361 2 2,346 35 2,581 2.6 17,182 2.1
Japan 28 0.0 0 0.0 26 0.0 24 0.0 78 0.0
Table 2.2 minced pork meat (data at all sampling levels) (Salmonella)
2008 2007 2006 2005 Total
Country
N %pos N %pos N %pos N %pos N %Dpos
Austria 185 16 185 1.1 370 14
Belgium 447 45 447 4.5
Czech 2,732 0.2 2,618 0.1 26 0.0 682 0.0 6,058 0.1
Bulgaria 6,288 0.3 6,288 0.3
Estonia 39 2.6 46 43 85 35
Germany 311 0.6 151 1.3 1,261 3.8 140 14 1,863 29
Hungary 175 2.3 387 1.3 3,137 29 3,699 2.7
Ttaly 218 7.3 562 4.8 339 8.3 1,119 6.3
Latvia 90 0.0 90 0.0
Netherlands 34 59 69 29 47 0.0 150 27
Portugal 130 10.0 75 27 205 73
Poland 8,219 0.2 7,524 0.2 3,820 0.6 19,563 0.3
Romania 1,276 0.2 1,080 15 2,356 0.8
Slovakia 232 04 151 0.0 383 0.2
Europe 11,041 04 12,119 04 13,810 14 5,706 14 42,676 09
Japan 177 40 190 47 167 24 194 4.6 728 40
Table 3 Salmonella contamination in beef meat and products
Table 3.1 beef meat (data at retail only) (Salmonella)
2008 2007 2006 2005 Total
Country
N %pos N %pos N %pos N %pos N %pos
Belgium 110 0.0 110 0.0
Bulgaria 1,226 0.0 1,226 0.0
Germany 575 0.7 489 0.0 1,064 0.4
Greece 45 0.0 45 0.0
Ttaly 49 0.0 49 0.0
Luxembourg 27 0.0 27 0.0
Netherlands 265 0.0 401 0.2 873 15 770 14 2,309 11
Romania 433 0.0 433 0.0
Slovenia 385 0.5 385 0.5
Spain 172 1.2 90 22 153 0.7 137 29 552 16
UK 3,249 0.2 3,249 0.2
Europe 6,014 0.2 1,392 0.3 1,136 12 907 1.6 9,449 0.5
Japan 23 0.0 27 0.0 53 0.0 63 0.0 171 0.0
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Table 3.2 minced beef meat (data at all sampling levels) (Salmonella)
2008 2007 2006 2005 Total
Country
N %pos N %pos N %pos N %pos N %Dpos
Austria 47 0.0 53 19 39 0.0 139 0.7
Belgium 75 1.3 280 14 355 14
Bulgaria 593 35 593 35
Cyprus 25 0.0 25 0.0
Czech 45 22 33 0.0 355 0.0 433 0.2
Germany 146 0.0 72 0.0 178 1.1 647 0.6 1,043 0.6
Greece 30 0.0 30 0.0
Hungary 97 1.0 163 1.2 260 1.1
Ireland 38 0.0 26 0.0 64 0.0
ITtaly 1,260 1.0 1,132 1.1 1,553 1.7 3,945 13
Latvia 85 0.0 85 0.0
Luxembourg 32 0.0 32 0.0
Netherlands 266 04 596 1.7 485 2.1 1,347 16
Poland 1,693 0.0 3,095 0.6 1,219 0.7 6,007 0.5
Portugal 95 0.0 135 22 230 1.3
Romania 354 0.0 971 0.0 910 0.2 2235 0.1
Spain 187 21 187 2.1
Slovenia 27 0.0 27 0.0
Europe 1,579 1.6 4,648 04 6,175 0.8 4,635 1.1 17,037 0.9
Japan 137 22 146 14 127 1.6 165 1.8 575 18
Table 3.3 beef meat and products in Japan (Salmonella)
Sample Wk 2008 2007 2006 2005 Total
N %pos N %pos N %pos N %pos N %pos
beef meat LA 23 0.0 27 0.0 53 0.0 68 0.0 171 0.0
minced beef meat TOEH 137 22 146 14 127 1.6 165 18 575 18
beef liver for raw consumption V- (&) 11 0.0 5 0.0 14 0.0 14 0.0 44 0.0
beef liver for heat cooking  4:V%= (&) 212 05 116 1.7 328 09
beef steak 79 PAT=*W 94 0.0 140 0.0 152 0.0 173 0.0 559 0.0
molding beef AR EN 146 0.7 61 0.0 74 0.0 51 0.0 332 0.3
seared and sliced beef S VAR 77 0.0 74 0.0 91 0.0 100 0.0 342 0.0
roast beef O—2AME=7 85 0.0 70 0.0 65 0.0 60 0.0 280 0.0
beef meat for raw consumption Zf-fi] L 22 0.0 13 0.0 27 37 62 1.6
beef for yukhoe (Korean raw beef dish) v 7 2 11 0.0 11 0.0
Total &t 2,704 0.6
Table4 Salmonella contamination in shellfish
Table 4 shellfish (data at all sampling levels) (Salmonella)
2008 2007 2006 2005 Total
Country
N %pos N %pos N %pos N %pos N %Dpos
Austria 20 0.0 9 0.0 29 0.0
Belgium 58 0.0 72 14 92 0.0 98 20 320 0.9
Bulgaria 90 0.0 90 0.0
Czech 1 0.0 1 0.0
Greece 236 04 64 0.0 125 0.8 238 1.7 663 0.9
Ireland 19 0.0 24 0.0 128 0.0 82 0.0 253 0.0
Hungary 7 0.0 7 0.0
Italy 5282 0.8 4,532 0.7 6,594 04 4,735 0.7 21,143 0.6
Netherlands 9 0.0 581 15 590 15
Norway 67 0.0 45 0.0 112 0.0
Poland 19 0.0 22 0.0 41 0.0
Portugal 27 0.0 7 0.0 20 5.0 31 6.5 85 35
Romania 16 0.0 7 0.0 6 0.0 29 0.0
Slovenia 20 0.0 20 0.0 40 0.0
Spain 122 1.6 419 0.7 464 0.6 420 1.9 1,425 1.1
Europe 5,953 0.8 5,706 0.8 7,536 04 5,633 0.9 24,828 0.7
Japan 0 0.0 181 0.0 181 0.6 188 0.0 550 0.2
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Table 5 Salmonella contamination in vegetables and sprouts
Table 5.1 vegetables (and fruits) (data at all sampling levels) (Salmonella)
2008 2007 2006 2005 Total
Country
N 9%pos N 9%pos N %pos N %pos N %pos
Austria 29 34 137 0.0 172 0.0 338 0.3
Belgium 55 0.0 56 0.0 111 0.0
Czech 233 0.0 48 0.0 281 0.0
Estonia 30 0.0 33 0.0 12 0.0 20 0.0 95 0.0
Germany 711 0.1 882 0.1 609 0.0 685 0.0 2,387 0.1
Hungary 29 0.0 161 0.0 190 0.0
Ireland 236 0.0 3,740 0.1 3,525 0.0 3,222 0.0 10,723 0.0
Ttaly 210 0.0 9 0.0 189 0.0 408 0.0
Latvia 9 0.0 9 0.0
Netherlands 953 0.2 917 0.2 1,870 0.2
Portugal 347 0.0 10 0.0 2 0.0 359 0.0
Romania 59 0.0 180 0.0 239 0.0
Slovakia 76 0.0 13 0.0 3 0.0 92 0.0
Slovenia 47 0.0 80 0.0 67 0.0 194 0.0
Spain 1,876 04 212 0.0 896 0.3 140 0.0 3,124 0.3
Sweden 564 0.5 564 0.5
Europe 4,336 0.2 5,249 0.1 6,423 0.1 4,976 0.1 21,484 0.1
Japan 745 0.0 725 0.0 742 0.0 799 0.3 3,011 0.1
Table 5.2 ready-to-eat vegetables (and fruits) (data at all sampling levels) (Salmonella)
2008 2007 2006 2005 Total
Country
N 9%pos N 9%pos N %pos N %pos N %pos
Austria 59 0.0 33 0.0 96 0.0 127 0.0 315 0.0
Belgium 32 31 41 0.0 87 0.0 134 0.0 294 0.3
Czech 224 0.0 433 0.0 10 0.0 39 0.0 706 0.0
Estonia 89 0.0 199 0 257 0.8 1,064 0.0 1,609 0.1
Germany 1,256 0.0 1,256 0.0
Greece 23 0.0 52 0.0 78 0.0 16 0.0 169 0.0
Hungary 782 0.1 503 0.0 698 0.1 1,983 0.1
Ireland 684 0.0 22 45 706 0.1
Ttaly 20 0.0 32 0.0 52 0.0
Latvia 5 0.0 12 0.0 17 0.0
Lithuania 88 34 88 34
Netherlands 1,811 0.1 1811 0.1
Poland 93 0.0 112 0.0 13 0.0 218 0.0
Portugal 208 0.0 175 0.0 62 0.0 445 0.0
Romania 1,114 0.0 231 0.0 1,345 0.0
Slovakia 214 0.0 100 0.0 8 0.0 322 0.0
Slovenia 150 0.0 40 0.0 190 0.0
Sweden 403 0.2 342 2.3 233 04 978 1.0
UK 1,213 0.1 1,213 0.1
Europe 5,181 0.0 5,420 0.2 1,674 04 1,442 0.1 13,717 0.2
Japan 154 0.0 90 0.0 74 0.0 117 0.0 435 0.0

YR AR 7T ICF L7z, BRATIEIT -1 v 30 44
B DOFA%0.5% T - 72D L, FLAETIZ20084E
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Table 5.3 sprouts (data at all sampling levels) (Salmonella)
2008 2007 2006 2005 Total
Country
N %pos N %pos N %pos N %pos N %Dpos
Austria 20 60.0 20 60.0
Czech 17 0.0 2 0.0 19 0.0
Estonia 7 0.0 2 0.0 5 0.0 14 0.0
Germany 229 5.2 135 2.2 56 0.0 420 35
Hungary 44 0.0 101 0.0 114 0.0 259 0.0
Ireland 4 0.0 3 0.0 22 45 29 34
Ttaly 4 0.0 4 0.0
Netherlands 581 15 52 0.0 633 14
Poland 149 0.0 66 0.0 215 0.0
Portugal 25 0.0 26 0.0 51 0.0
Romania 8 0.0 4 0.0 12 0.0
Slovenia 30 0.0 45 0.0 75 0.0
Europe 313 38 1,019 11 296 43 123 0.8 1,751 2.1
Japan 263 04 251 0.0 251 0.0 310 0.0 1,075 0.1
Table 6 Campylobacter contamination in chicken meat and products
Table 6.1 chicken meat (data at retail only) (Campylobacter)
2008 2007 2006 2005 Total
Country
N %pos N %pos N %pos N %pos N %pos
Austria 138 8.0 219 62.6 268 216 162 9.3 787 281
Belgium 415 11.1 112 24.1 154 12.3 681 135
Denmark 1,057 36.6 695 376 1,563 11.7 2,686 19.1 6,001 224
Estonia 50 6.0 32 219 82 12.2
Germany 887 36.4 574 409 1,121 39.0 1,334 42.1 3916 39.7
Italy 323 11.8 424 19.8 226 14.6 973 159
Latvia 205 9.8 46 4.3 251 8.3
Luxembourg 122 49.2 182 379 44 273 42 61.9 390 428
Netherlands 1421 14.1 1,407 10.9 1,302 14.2 1,605 235 5735 16.0
Norway 958 85 938 6.0 1,896 73
Slovenia 315 74.6 343 67.1 100 59.0 758 69.1
Spain 165 13.3 208 30.8 373 231
Sweden 32 3.1 32 3.1
Switzerland 287 529 287 52.9
UK 1,714 66.3 1,791 66.4 3,505 66.4
Europe 4,310 29.2 4,699 295 7,656 29.6 9,002 311 25,667 30.0
Japan 30 26.7 0 0.0 0 0.0 0 0.0 30 26.7
Table 6.2 minced chicken meat (data at all sampling levels) (Campylobacter)
2008 2007 2006 2005 Total
Country
N 9%pos N 9%pos N %pos N %pos N %Dpos
Belgium 161 0.0 161 0.0
Slovakia 34 0.0 34 0.0
Netherlands 1,473 16.0 1,473 16.0
Europe 34 0.0 161 0.0 1,473 16.0 0 0.0 1,668 14.1
Japan 196 2315 129 17.1 0 0.0 0 0.0 325 21.0

FOENTIZI — O v 3D 44 O FH Ecoli 0157
BHFRD0.51%ThH - 72, EAETIX 44FRH, 575/
RTEcoli O157I1C X 2 H J it IS T v (R
9.2). 72, Iy R’FEICBIFLEEHTOER
@ E.coli 015715 4:3130.08%TdH > = DIZH L, A
EoERHFR (FLox— (), Bz, 490
L, 2y 7 HAHWOER) @ E.coli 01575 § 3 120. 22

%THotz (F£9.3). £9.412F, ZVPEOLAM
D Ecoli O1571H X E2 T o/ L x— (A&
) T44Bfkd 1 BfE A 5 E.coli 01573 S T w
7z,

%=
MmO ARG YEE#NA] & [The Community
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Table 6.3 chicken meat and products in Japan (Campylobacter)
2008 2007 2006 2005 Total
Sample it~
N %pos N %pos N 9%pos N %pos N 9%pos
chicken meat FH A 30 26.7 30 26.7
chicken gizzards BWIY 11 36.4 11 36.4
minced chicken meat BWOENA 196 235 129 17.1 325 21.0
seared and sliced chicken — #7:7- % 45 20.0 34 0.0 79 114
chicken meat for raw consumption FEHI L 18 16.7 11 0.0 29 104
Total &t 474 195
Table 7 Campylobacter contamination in pork meat and products
Table 7.1 pork meat (data at retail only) (Campylobacter)
2008 2007 2006 2005 Total
Country
N 9%pos N %pos N %pos N %pos N %pos
Austria 109 0.9 93 1.1 89 1.1 291 10
Germany 212 05 123 0.8 290 0.7 391 0.5 1,016 0.6
Latvia 440 0.0 440 0.0
Netherlands 269 1.1 397 0.3 389 0.0 1,055 0.4
Spain 33 6.1 36 0.0 40 0.0 107 0.0 216 0.9
UK 1,693 0.6 1,693 0.6
Europe 2,378 0.6 537 09 820 0.5 976 0.3 4711 0.5
Japan 28 0.0 0 0.0 0 0.0 0 0.0 28 0.0
Table 7.2 minced pork meat (data at all sampling levels) (Campylobacter)
2008 2007 2006 2005 Total
Country
N %pos N %pos N %pos N %pos N %pos
Belgium 50 2.0 443 0.7 493 0.8
ITtaly 84 9.5 315 0.0 255 0.0 654 12
Netherlands 41 0.0 41 0.0
Slovakia 30 0.0 30 0.0
Europe 30 0.0 84 9.5 365 0.3 739 0.4 1,218 1.0
Japan 177 0.6 190 0.0 0 0.0 0 0.0 367 0.3
Table 8 Campylobacter contamination in beef meat and products
Table 8.1 beef meat (data at retail only) (Campylobacter)
2008 2007 2006 2005 Total
Country
N 9%pos N 9%pos N %pos N %pos N %pos
Estonia 42 0.0 42 0.0
Germany 86 47 35 0.0 43 0.0 47 2.1 211 24
Hungary 202 25 202 25
Ttaly 334 24 241 0.4 394 0.5 969 1.1
Luxembourg 62 0.0 37 0.0 99 0.0
Netherlands 322 0.9 264 0.0 936 04 463 1.1 1,985 0.6
Romania 37 0.0 37 0.0
Spain 54 0.0 54 0.0
UK 3,249 0.1 3,249 0.1
Europe 3,657 0.3 695 1.2 1,538 0.6 958 0.8 6,348 0.5
Japan 23 0.0 27 0.0 0 0.0 0 0.0 50 0.0
Table 8.2 minced beef meat (data at all sampling levels) (Campylobacter)
2008 2007 2006 2005 Total
Country
N %pos N %pos N %pos N %pos N %pos
Ttaly 185 0.0 185 0.0
Netherlands 466 04 325 0.6 473 04 1,264 0.5
Europe 466 0.4 325 0.6 0.0 658 0.3 1,449 0.4
Japan 137 0.7 146 0.0 0.0 0 0.0 283 0.3
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Table 8.3 beef meat and products in Japan (Campylobacter)
Sample Wkt 2008 2007 2006 2005 Total
N %pos N %pos N 9%pos N %pos N 9%pos
beef meat ;R 23 0.0 27 0.0 50 0.0
minced beef meat FOER 137 0.7 146 0.0 283 0.3
beef liver for raw consumption V- (&) 11 182 5 0.0 16 125
beef liver for heat cooking V- (&) 212 85 116 1.7 328 6.1
beef steak 7y bAT=5H 94 0.0 140 0.0 234 0.0
molding beef kA W 146 0.0 61 0.0 207 0.0
seared and sliced beef S VAT 77 0.0 74 0.0 151 0.0
roast beef o—-2hE=7 85 0.0 70 0.0 155 0.0
beef meat for raw consumption 2] L 22 0.0 13 0.0 35 0.0
beef for yukhoe (Korean raw beef dish) v 4 24 11 0.0 11 0.0
Total &t 1,470 1.6

Table9 E.coli O157 contamination in beef meat and products

Table 9.1 beef meat (data at retail only) (E.coli 0157)
2008 2007 2006 2005 Total
Country
N %pos N %pos N %pos N %pos N %pos
Belgium 94 213 116 0.00 210 0.95
Bulgaria 82 1.22 82 1.22
Germany 163 0.00 111 0.00 274 0.00
Ireland 164 061 164 0.61
Ttaly 45 0.00 45 0.00
Latvia 95 0.00 146 0.00 241 0.00
Netherlands 343 0.00 271 0.00 614 0.00
Romania 239 0.00 239 0.00
Slovenia 385 0.00 385 0.00
Spain 138 0.00 69 0.00 102 1.96 309 0.65
UK 3,249 0.03 3,249 0.03
Europe 4,354 0.05 836 0.00 9 2.13 528 0.57 5812 0.12
Japan 23 0.00 27 0.00 53 0.00 68 0.00 171 0.00
Table 9.2 minced beef meat (data at all sampling levels) (E.coli 0157)
2008 2007 2006 2005 Total
Country
N 9%pos N %pos N %pos N %pos N %pos
Belgium 138 0.00 152 0.00 86 0.00 452 0.22 828 0.12
Bulgaria 193 0.00 1,529 0.00 1,722 0.00
Czech 39 0.00 39 0.00
France 3,605 0.14 796 7.16 4,401 141
Germany 317 0.00 347 0.00 33 0.00 697 0.00
Hungary 81 0.00 97 0.00 163 0.00 341 0.00
Ireland 38 0.00 38 0.00
Ttaly 520 0.00 107 0.00 404 0.00 1,031 0.00
Latvia 36 0.00 95 0.00 131 0.00
Netherlands 441 0.23 1,261 0.08 957 0.10 2,659 0.11
Poland 99 0.00 99 0.00
Romania 73 0.00 58 0.00 895 0.00 1,026 0.00
Slovakia 47 0.00 47 0.00
Europe 1,279 0.08 7,654 0.08 3,037 191 1,089 0.09 13,059 051

Japan 137 0.00 146 0.00 127 0.00 165 0.00 575 0.00
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Table 9.3 (minced) beef meat for raw consumption (data at all sampling levels) (E.coli 0157)
2008 2007 2006 2005 Total
Country
N 9%pos N 9%pos N %pos N %pos N %Dpos
Belgium 138 0.00 152 0.00 290 0.00
Bulgaria 193 0.00 1,529 0.00 1,722 0.00
France 3,605 0.14 3,605 0.14
Germany 317 0.00 347 0.00 664 0.00
Hungary 97 0.00 97 0.00
Ttaly 391 0.00 391 0.00
Netherlands 921 0.11 921 0.11
Poland 99 0.00 99 0.00
Romania 58 0.00 58 0.00
Europe* 648 0.00 7,100 0.09 0 0.00 99 0.00 7,347 0.08
Japan®* 110 0.00 103 0.00 132 0.76 114 0.00 459 0.22
* minced beef meat for raw consumption in Europe
** beef meat and by-products for raw consumption in Japan
Table 9.4 beef meat and products in Japan (E.coli 0157)
2008 2007 2006 2005 Total
Sample Witk 44
N %pos N %pos N %pos N %pos N %pos
beef meat A 23 0.00 27 0.00 53 0.00 68 0.00 171 0.00
minced beef meat TOEH 137 0.00 146 0.00 127 0.00 165 0.00 575 0.00
beef liver for raw consumption 4-b3=(%£F) 11 0.00 5 0.00 14 7.14 14 0.00 44 227
beef liver for heat cooking 13- (&) 212 0.00 116 0.00 328 0.00
beef steak By MAT—]H 9 0.00 140 0.00 152 0.00 173 0.00 559 0.00
molding beef Hf G A 146 0.00 61 0.00 74 0.00 51 0.00 332 0.00
seared and sliced beef et & 77 0.00 74 0.00 91 0.00 100 0.00 342 0.00
roast beef O—2Z NE=7 85 0.00 70 0.00 65 0.00 60 0.00 280 0.00
beef meat for raw consumption 2} L 22 0.00 13 0.00 27 0.00 62 0.00
beef for yukhoe (Korean raw beef dish) L  FI4- 1A 11 0.00 11 0.00
Total &t 2,704 0.04
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Study of radiation dose rate in air at Setagaya in Tokyo

Akiko Hachisuka®, Yoshie Kimura, Ryosuke Nakamura and Reiko Teshima

The great earthquake occurred at East Japan on March 11, 2011 and the following tsunami induced the

accident which environmentally leaked radioactive materials from the nuclear power plant of the

Fukushima Daiichi. We measured radiation dose rate in air by the Nal (TI) scintillation and GM survey

meters from March 15 to May 30 at Setagaya in Tokyo. Three measured points were at the 1m height

from the ground on asphalt surfaced road, at the 5cm height from ground with weeds, and at the room of a

reinforced concrete building. As a result, a transient increase was observed on March 15, a sustained rise

was observed on both days of March 21 and 22. The latter was thought to be due to the radioactive

rainfall. These measured values were compared with the radiation dose rate in air of the cities in Kanto

area, and it was confirmed that the measured values at Setagaya are not so different from that of those

cities.

Keywords : radiation dose, survey meter, Nal (T1) scintillation
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