=11 EIARICRY BB ETHRIEE R iz

g 2 )T PARD YL STANDT

FABET kB ﬁg]f);' TREgTE BaFHREE | Bk BaFREE

) | (EHEY)| =) (@) | (A | (=e-)

. 2014.5.29 5 o| ND ND 0| ND ND
*ﬁ’%)” A HEARERE  [2014.821 5 D) ND of ND ND
A 2014.11.20 5 0| ND ND 0| ND ND
2014.5.29 5 0| ND ND 0l ND ND

BINE< biE |2014.8.21 5 0 ND ND 0| ND ND
2014.11.20 5 o 051 9,200 o| ND ND

2014.5.29 5 0| ND ND | | ND ND

2014.8.21 5 0 15,000 o| ND ND

B —EEEE |2014.11.20 5[ 240,000 o| ND ND
2015.1.22 5 160,000 =~ 4] ND ND

2015.2.17 50 700,000 o| ND ND

2014.5.29 5 1,100 o| ND ND

2014.8.21 5 5,700 0/ ND ND

s 2014.11.20 5 ND o| ND ND

CEN AN B R 2014.12.17% | 10| 140,000 ] ND ND
2015.1.22 5 200,000 o| ND ND

2015.2.17 5 2 2,200 o| ND ND

2014.5.29 25 o| ND ND o| ND ND

Bk EE 2014.8.21 5 0| ND ND 0| ND ND

2014.11.20 2.5 0 02 4,900}, 1| ND ND

2014.5.29 5 0| ND ND 0| ND ND

ENEHE 2014.8.21 5 0 “ND 0| ND ND

2014.11.20 5 ol 072] 13,000 0| ND ND

2014.5.29 2.5 0| ND ND 0| ND ND

AHNERE  (2014.8.21 2.5 0 ND ND 0 ND ND

2014.11.20 2.5 0] ND ND 0| ND ND

2014.4.21 % 40,000 0| ND ND

2014.5.29 ND 0| ND ND

. 2014.7.14 % 14,000 0| ND ND
*EE,J,” E)IBAKE (2014821 5 ND o ND ND
2014.10.20 % 10 56,000 o| ND ND

2014.11.20 5 ND o| ND ND

2015.1.13 % 10 28,000 ' ND

2014.12.17% 10 65,00 ND

EET B IE 2015.1.22 25 39,00 ND
2015.2.17 2.5| 32,000 N

I TREE £ B T B DB 2 BRI bRt 5 7o SEEN I S e R AR TV £ B 23 BETE 22

INDJ I3 HBRFARMDO Z & T, HBEOBEFVEE Lo/l L 2RT,

#12  FILCBOTRESNEY V7 FAKY VY AOBRETFE
BAKE [BINE L OF | PHE-—-shits | ST | BER)ISES | B)NEHEE | BIEAOE | SRk
2014.4.21 C. suis
2014.5.29 C. andersoni
2014.7.14 C. suis
2014.8.21 C. suis C. sp.D
2014.10.20 C. suis
2014.11.20 C sp.®@ C. suis C.sp.©@® C. sp.®
2014.12.17 C. suis C. suis
2015.1.13 C. suis
2015.1.22 C. suis C. suis C. suis
20152.17 C. suis C. suis C. suis
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13 X ok O EERE O RIE{L 2 TR

TR &M FrERER
‘ JKIR 5.8C i { ] 7j [P -
A7 0 | HDT c HY YU A
(mg/L) (min.) (mg/L) kio 0.068124 1.571291
. A N.D. -
ﬁ 1B BEHO N.D. 4 0.000 0.00
" 2B BEHA 0.05 4 0.025 -log(1/1p) 0.13
SEEHHD 0.11 4 0.055 0.01 0.25
checkifaslm 0.09 10 0.090 0.06 0.63
AF e 0.07 1.01
F 14 X EARGOF Y L ENBEIE O RIE L2 5R
FHE S HERE
IR 5.4°C . VSRR |
¥4 Os | HDT c* AR ey g | VTV
(mg/L) (min.) (mg/L) kio - 0.065633 1.526999
L TEAIK N.D.
ﬁ 1EEHO 0.32 4 0.160 0.51
o 2B O 0.60 4 0.300 -log(1/1o) 0.07 0.72
3EFEHO 1.01 4 0.505 0.12 0.91
R O 0.89 10 0.890 0.37 1.51
&t 0.56 3.65
72 15 X EARBOBEDOL YV L AEABCERZ I 1T B R IE{EE R
RS AR
KR 5C B JYULRR |
VATE 03 | HDT c’ MR kg oo | ST
(mg/L) | (min.) | (mg/L) k1o 0.063234 | 1.483956
e | BRAIK N.D.
ﬁ LB EHO ND. 4| 0000 0.00
. 2BAHAO 0.13 4 0.065 -log(1/1p) 0.28
3EEMHO 0.25 4 0.125 0.03 0.43
W A 0.21 10 0.210 0.12 0.91
A5 0.15 1.62

HOBKITERL25 E2 H 21 B, A4 Y AR HIEME 0.7mg/L TRl LT3,

—80



# 16 Y?%7k%@i@%@ﬂ<?%fb§il% (&%)

S EHEMER
iR 5°C , N JVFRA |
V7 0y | HDT c* MR e | YT
(mg/L) (min.) (mg/L) kio 0.063234 1.483956
| RAK N.D. fmi
S E BB O N.D. 4 0.000 0.00
f; 2BEHA 0.01 4 0.005 -log(1/1o) 0.03
3EEHD 0.07 4 0.035 0.01 0.17
RS 0.05 7 0.050 10.02 0.34
B - 0.03 0.54
HOBEKIEER 2152 19 B,
F17 Y BKBOBEORE(ZIE (BEZF)
RS HEREE
KR 28°C . JIVFRA |
Y20 | HDT c & kyows | T
(mg/L) | (min) | (mgL) | ko 0.538137 | 7.681560
" AKX N.D. e
ﬁi 1EEEHA N.D. 4 0.000 0.00
|2 BEHA 0.02 4 0.010 | -log(I/lo) o 0.23
3B EHO 0.06 4 0.030 ' 0.06 0.49
R O 0.02 7 0.020 0.07 0.54
A8 - e 0.13 1.26

HOBKITER 2148 A 28 H,



Fz 18 JKEMOIC X AL (BvEte)
Cryptosporidium
Month / year Location / country Est. cases __ Susp. cause
Aug 2001 Nuernberg / Germany 201 Potentially tap water during field exercise among military recruits
Aug—-Nov 2004 Bergen / Norway 133  Additive during large giardiasis outbreak
Public rinkng water supply contaminated by sewage or animal waste
Sep 2005 Western Turkey 191 following heavy rainfall
Cyclospora co—infection
Sep-Dec 2005 North—west Wales 218 Public wate‘rlsupply (the absence of effective treatment to remove
Cryptosporidium oocysts at the water treatment works)
. Public water supply using Lough Corrib (a large lake)
Feb 2007 City and county of 182  Heavy precipitation of histric proportions and the water source
Galway / Ireland f .
reaching the highest level on record
Nov 2010 Ostersund / Sweden 10000 Contaminated water supply
Giardia
Month / year Location / country Est. cases _ Susp. cause
May—Sep 2004 Ohio / USA 3-1450 Sewage contaminated groundwater
Aug—Oct 2004 Bergen / Norway 2500 Leaking sewage pipes and insufficient water treatment
Oct 2005 Izmir / Turkey 196  Faecal contamination in public water supply
Toxoplasma
Month / year Location / country Est. cases _ Susp. cause
Aug 2004-Jul 2005 Coimbatore Gity / India 249 T. gondii (ocular) / probably contaminated supplying water after

heavy rainfall

Baldursson S, Karanis P. Waterborne transmission of protozoan parasites: review of
worldwide outbreaks - an update 2004-2010. Water Res. 2011 Dec 15;45(20):6603-14.
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19 4 30 GFFOEARE (H23, 24 5, Y5

JYTRARY VY L STNTT
S No. R GPCR RTLAMP  BhdE aPCR LAMP
(oocysts/5L)  (oocysts/5L) (TtfE, min)  (cysts/5L) (eysts/bL) (Tt{#, min)
1 5 0.32 47 - - -
2 1 - -
3 1 0.15 33 - - -
4 - 0.36 39 - 0.28 39
5 2 - - - 2.2 -
6 2 0.02 33 -
7 ] } ; )
8 2 - - 1
9 2 1.1 27 3
10 2 - - - - -
11 10 - - 1 14 55
12 222 0.11 33 5 - -
13 2 0.89 30 3 11 37
14 - - - - 3.8 39
15 1 - -
16 -
17 . . . . : :
18 - 1.1 31 - 0.82 53
19 - 3.2 29 5 0.97 39
20 - - - 3 3.2 57
21 23 1.3 39 2 - -
22 - 1.2 30 -
23 - - -
24 -
25 -
26 - -
27 33 6 33
28 1 3.4 29 3
29 - -
30 -
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o DT, AL, HERLT, avLIitfihldolk
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o RELE BEARBHEHOEASE T, MERERERENEHARLO>2H D

24 7KIE DB IR D SR HHERE

# 21 SRHRBGESORBEERE 1 NRMICHA D DITBERNN) T

k2]
HUAERT  RUz—TY S UA—F—
HEFHR(AH) 8,812 27,000 400,000
B, ¥F#3REE (Log) 3.9 4.4 5.6
FEEZT 1 ARBITMAS-0H12, -39 id 56
KON BHBREMERE (Log)
BEMN 10 HCTEHELZLTS5E (Log) >2.9 >3.4 >4.6




Yoshihiko Matsui

=HA: Karl Linden <Karl.Linden@colorado.edu>
REH: 2016548 188HKER 21:36
F855: Sobsey, Mark D.; Cunliffe, David (Health);

Ana.Maria.de.Roda.Husman@rivm.nl; eridir@nus.edu.sg;
john.fawell@johnfawell.co.uk; paul.hunter@uea.ac.uk; asami@niph.go.jp;
matsui@eng.hokudai.ac.jp; matsui@coral.plala.or.jp;
chanian.edward@epa.gov; michele.giddings@hc-sc.gc.ca; snyders2
@email.arizona.edu; Medema, Gertjan; Philip Callan; Joe Brown;
WOO_Chee_Hoe@pub.fgov.sg; Masaki SAGEHASHI; Joesph Cotruvo; Kumiko
Oguma; Oshida.Phil@epa.gov; choon_nam_ong@nuhs.edu.sg

cc: McKEOWN, Rory Moses; DE FRANCE, Jennifer

e WHO Request to provide opinion and feedback on Literature Review
methodology

BT WHO LRV Review of work to date 4-2016.pdf; Tables from GDWQ4ed for

Revision.pdf; Questions for WHO Experts on Lit review.docx; BBEORMI7A
00062.txt

Dear WHO Drinking Water Quality Experts

As you know the WHO is tooking toward updating the 4th edition GDWQ Tables 7.7 (Reductions of bacteria
viruses and protozoa achieved by water treatment technologies at drinking-water treatment plants for
large communities) and 7.8 (Reductions of bacteria, viruses and protozoa achieved by household water
treatment technologies) as well as A5.1-5.4 (Treatment performance for naturally occurring chemicals for
which guideline values have been established. Treatment performance for chemicals from industrial
sources and human dwellings for which guideline values have been established; Treatment performance for
chemicals from agricultural activities for which guidelines have been established; and Treatment
performance for pesticides used in water for public health for which guideline values have been
established). Initial steps have been made toward updating the treatment tables by Japan NIPH and
Singapore PUB/NUS and this initial work has brought up a number if interesting questions that WHO has to
address in the final development of this information. Thank you for your willingness to work with WHO
to create a relevant product outcome for use worldwide

Attached to this package is the following information

1) Existing tables 7.7, 7.8, A5 1-A5.4 from 4th edition of GDWQ

2) Powerpoint slides summarizing the work done to date on the |iterature review update

3) Set of questions for you to respond to (word document to send back to me when done)

WHO is hosting an intern this coming summer to work on collecting literature and to be most effective, a
clear directive is needed on methods to use for database searching and compiling of literature and the
data contained in those literature.

I need your help and opinion to make this work as relevant as possible. Attached are some ideas and
points to consider in the document €gQuestions for WHO Experts on Lit Reviewgph. Please spend some

time responding to each of the items noted in the Questions column after reading through the rest of
this letter. Fill in your responses in the right hand side column. There are 22 individual questions.

General thoughts. Some of the points that came up in the previous reviews include:

A Proper determination of the LRVs will depend upon professional judgment. Once information is
gathered it is essential that expert peer-reviewers weigh in on LRVs based on all the available
evidence. Datasets are rarely so clear and judgments need to be made weighing multiple factors of
experimental conditions, microbe state, bench vs pilot, care in experimental details, calculation of CT,
microbial data set robustness, uncertainty analysis, etc

B. The WHO LRVs must provide a conservative one-stop shop for users. It should be for those that
will not have ability/expertise to adapt their treatments to reflect optimum conditions

a. Example: Chlorination effectiveness at higher pH is conservative vs providing specifics of
chlorine at different pH values and using a lower CT at lower pH values

b. Example: UV doses for LP UV are conservative when use of MP UV could provide better

inactivation but dose calculations are complex.

C. One possibility is to only use very high quality publications. Need to be able to judge these as
high quality. They need to have the complete information on treatment conditions and analysis of
microbes. We could find these very few quality pubs and rely on them most heavily for their data on
LRVs. Use other papers as reference points but don't be afraid to throw them out based on technical
grounds.

The attached set of questions attached is focused on how we perform the literature review and the types
of data that are gathered. In future correspondences, we would like to engage you in how we interpret
the data gathered into an understandable and scientifically justifiable format.

Thanks for your help and contribution. 1 will compile the information you provide and use it to develop
the final guidance for the conduct of the literature review and data collection, in preparation for
generating the revised and updated tables from these data.

In the attached file, please fill in your responses to each question in as long or short of a response
you are able. Please try and opinion on each question. Most of them require fairly short responses.

Provide additional information and references at the bottom of the form, as needed.
Please respond in one week, by Monday April 25, 2016

[ am happy to field any questions as you review these materials. Please send along to me at
karl. | inden@colorado. edu

If you need some more time due to travel or vacation, then just let me know so I will wait for your
responses.

Thanks and Best Regards,

Kar! Linden
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BHShEEEIZOWTE D &b, FIKT 74, JFK 101 FE, K 60 DRI
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WB) Thoiz. 77 UN NI A AIKETERENDS 4 AZEND 6 BTt T,
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EZ L > TR THSEY B ICBbT 22 EXMERIN. MAT, @BEOME
EMERAETIIT 7 U N F o O+SREREITEG X9, HEAIC L > TAER L
T B N—EDBRE CHEOANSHREINS Z L BFERINT-.




2E % 10 sk OEERF RICo T ¢, MEFREEREEICESWT, okt
DB B A I F 7= 1 3B E TR T L IRE L, A 7 — I X A FE DBV E KR
L-. FORER, MBI EmNER Y, MBI SE L, MEERFENT &
DPELNERST, 7, BHBIEEOHEREE & MAEBEMNH D Z EBHALNE RS
7o F -, BEERE#OBEAERREEZ AW CEERENOEEBEY 2 s 2RIEL-
REER, VA MNIBEINTERBEOLZ I PERICBHINTEY, TOREERRINT.

TEHEITYUR, A3F7aFYR, F7raFYE, =FUEITL, FT AL,
)T TTr, 7aFT =D OEFRAEARYHRHY O PC12 ARSI T AR T,
HaBBEAE % RIFT RN Doz, —FF, #RRICHE Lz PC12 B34 54
BB, P/ F 75 yBLU0Y aF T =00 ORER OSSR A SR EIC BT,
— R ORERECTHREEEEZ RTINS RENE., 77 IANIF LAY N A
KON b OEFAIEERHEYIT, HEBerEE, MEEEEICL2BEEEEL~TZ
ElFe Vv EHE S L.

INFETCKEEHDORRE 2o BEWEIZOWT, U A MEEITRW, KIEOFEFHINE
ROEHBIEHEE D REWE L LT, "XV AF LT T Iy, RIUMEDOHEERIZE
FRWETER BTNz, 7 u~nF AT IV, 35-PAFAT V=), T/ —NVE Wi
W7 I FEEZLORINMENRE L, SYSCERORR 22 WE, BHRE - BIERER
oA Ay, REEEA - HESEERICEE LT WIED, KRR L EE R
NFNICEL TR OWE L LTHRESNA T E o7,

KFDLFEHEDOBHERIRAETIE Lm L 25, AEKOKEEEERICEL THEKT, &
&, 7vHk, FUR, EFE®B V/oofilg M) JoofBT, RERESREEEOL
DOFRAEN 1/10 ZBLZTEY, FURIZOWVWTH 1 2B TCWAERHD. KEFEEE
FBREHBICOWTHE, vIvEfiks T — il B W THRHIEE & BIEEO O R REn
1/10 2 TEY, VI VIOV CTEEEEBELZ THA5a03H5. ERFEEBIZOW
T, BEAKCBWT, £VT77y, msmnt FU Y, =MW TRERE
CHEJEOLEORRAEN 1/10 B TEY, FEAYLETHD. £, KOFHMLEZHv
7 I TIE, 4 BTHDOHDODE T VAW T IR E MR OFERE SR H -
7=.

ANFPRAFLUT NT I UORKBER, RBRE L ROFMEOLN 1 U EERLTE
D, BEEENREWEERHIWE Tholz. P AFAT IO THBEELNRH
o7,

PRTR REGMEIZDOWTIE, HL ETHROFME L DL THBH DS, 1,2-=HRF 7R
Y (BT e L) ORHRE L ROFMEEDL A E < T5%MES 1 8L Tz, E£i,
T V=K, 20 MEOWTHRRE & EOFHMIED LA 1/10 28 2 25565
BT,

A. TFEER

IEAIFCHER S D EE - BIEOR
AR L, AEOKEEHOMN EICETS
7=, ERERELEML, RHEERORITE
1To7=. BHIKIR & 72 2 i B A 2
EhAEWE L L TENZNEIERICONT
B ERICERIT 21T 5

7K FEE P oD B & FEUK FRE oD R BR oD HA 1T
BEXEHL, ThThOHREICE S B

AR RITIREA R T D & L big, KV
BRI B B OB E IR A R L.
Eie, IEEOEREOHML T34 =
aF ) A4 RREESL MY 7 b BERIZONT,
ERERHEICEET oM, EREE, kR
PRSI D8R, B2 RBUSER Z BT/
A FT A FEET ARFEITo 7
B OCFEIC DWW, #BEOE
HEGIEDOFERINEZATY, BERIUCEL



THRETEAT O L2k, (WEMEOEREDH Y
FIZDOWTREEAT ).

B. WrgE
DEIEOME A EHRF BT oM

o EIIT A REMEHEEICEE T A5
B () BAREYERESD RS 52
WHEE|ICELDONTWD, T E CREE
B ORTI%, 0H S AT DERE TR 3
RIF T & & & BIERF O RS H ) HER
TERFERIORIEFEENHTEORE L 21TV, K
BRI RIT HEERERORE O EMRE &
ERR L C& 7.

SRR | T RO S T B BRI R EE
JRF IR T i & BRI (BRI
SENDEIEFEROTERE LEIE) 1 bRIER
RBIENET RR A &2 L.

Fiz, BN 62 FE~ERK 26 R F TR
BRI T B & KR IRRH o0 B SRR RS A R
LEEFERHTEZEH L, WHEFERE D
RIZOWTEE L. BARCE, EREE
TR EZ B H T 7= 608 BIEFAICEE
LT, REHBICVCTER 10t DL EDHAT
ENH o7 BI A L, NIHS MAB LT
WA ADI [T AT —F_—2H L FE
AFBE AR LTV B KIEIZRBT D BE[ED
BIE ADIASEA S 2N 7 o 77 336 EFE R
DOWTHPEEH A USEPA AR L T3
EPISuite &AW THMEEHRAEL L-. h
LOBEIIZE LT, HTEL ADI, Kow, 4
SIROIAZ DV TITRE L=,

2)R TR E RIS R O

DEERHAO 14 KEEEEKOEET
ERERD D BRI, MRS & O
fetiE C{E OEFEIToT-.

INEITEF MRS 5 BIEERETE OMRAT

EFEORERRICOWT, Sl TofE
FRR, EHORIRIRIE, Fi®, RESIZLD
BRI OBR (T T2,
AIERET & VT EEE DR RO R

BEEORER LRI A T T 572912,

HATT B LIAMT, TRk 21 ~23 EE DK EFE %

HNT, BEEOBREREZMIT L. ED
BENUELEZ DNHEE, BREEICL
D&Y Z1To7.

SYRSRBIHATE, SRS X DB aEErE
B9 B Et

F RO REMIIEEORE I, B
HWHTE, BIEME GV, BAEBRORZR =T {E
ZHV, KEREENLS CITF, mEIE
EWV)) BT TUTOERBVEELE.

- K EBEFROR I FTREMEFEIEME (ton / (ug/L) /
km®) =/KHEBEEHTE (ton) x10 (A2 7Y
+22a7 72—6) +GV (ngL) 4K E (km?)
- SR BEIR O PTEEMEFHEIEME (ton / (ug/L) /
km?®) =JEMERIEGHEE (ton) GV (ug/L) +
Mg (km?) :

BRHAEROMKEND, WREEE L~
MU AT (42 10 Hik) & 7 1 3EBE R R BEAL ©
BRE L. BEOMHFEREIL H19~H22 F &
(4 r4E) OERET OKERR) 131KV
JEAE BRI EASE - BEEA BRI AIE
F—& ([H2F, B3BEORERER) 12k
7=,

iz, MERERERET D OOMREATHE
PEFRIEEZ VG, IR 2 B8 L= 2FE
D 10 HEsF 7 IEEFIRZ SR 0B E
NOHAHEEEHH L, HIE r—iz k3
BREDBENERF Lz, £/, HUENTER
DREIMERFEE VT, #HEFRRIY 2 K
DF % T L7z
6)BTHAEIE D SRAERHA & /KL 12 B9 5
TRaEt :

T2 I DT | [HRIG 11 2 PR S 81, A
=aF )4 FREBEOERERELIT, LE)
T ABERIT 7.
NFTHBIEDFEERE

PRZZ N B D B2 K5 C do B FHAR) | [iessk
10 MW, F 20 BIRA=aF /A F
FREHEEOEREREL{To.

)T BIE DR MR M TR B9 2 M)

A =aF ) A4 RRBBEFITHATEH
TR, AIF ) R, F7rarY R,
=FUET A, FTARNYL, V)TTT
v, TRFFT =N ONT, Ty MEIEEE
BB EE) D HEEE L CHMb & 7z PCL2 RS
VT, MR Hn AT 7.

9) KEEHAERWEIZRET 25t

FifE B LSO E IOV T, KE

FIEGR EOWEEITY, KEESOEA



& 7o T AL WE DRHEFIZ OV TEEEAT

-7,

C. MERKERVOD. B
DEEOMHE A EWREICET 2
HAEICRIT A ERoRERE, HAFEILE
MOKEER DB LT B BIEA — I — BT —
Z ORMEEZT, (1) BRI E
SRR L U CEEGIZHIR L TV 5 b DA
—DOMFHERTH D, BHOEEKEE 2015
VRO STV B ER 26 BERERE (SRR 25

10 A~ 26 9 A) 11T B ki)

HREIL23.6 Ht ThHotz. BEOHFERL
SERTELRE, WD ER T TE A, AL 25
BEEREERE T3 U THIMZER U728, TRk 26
JEBERE L IFITRE TH o7, Rk 26 IR
BEIZ 1T B R0 FH A R R Tty B %
s - 83,162t, FXEA : 43,238t, AXHRAREH
19,844t, BRELAI : 77,406t T o177, WRLTE
FETRA &, FEhFE 46%, FREH] 44%, HH
B 33%, BREA] S2%THY, TRk 16 &
HUERE LV IR A 80%, REEH 70%, F%H
FHEA] 68%, BREA| 110%&E72Y, FErTsE
LB ER 13~12 £THAD L THB0,
10 SRl & B L RERIIHEIMERICSH 5.
e RS 27 4 9 B BIE 570 FE
¥ET, Pk 16 BIEEELFEEIMERIZH 1,
LR 24 FE 9 AD 37 RIAE 2 T\ B, TRk
TTAELARED SR SRR R TR B & Bk
JE RS DHERE A X 110759, B Rk
DIMEZ TWBD Z L b FAMIC O ESEEGRIE
LY 2007 FELIRICERDE TH - ICB RS
AT EEERAHH L, ASINCE 1ITRL
7o £, THDHDOEIERROER 20 B

B~ 26 BEREE O EOIE & i

BNZE 2~4 1T5RT. 2009 ELUEREHIT,
2013 FELIGERRERIT, £ < OFHBIERAEN
BERINTWBD I ENgmnsd. HimEIcEEL
T, BEAITHD TR ANEINT EET
7 = VOB TESEFNCE Z TBY, S-X
rooma—n, TTZIALMIACOHEED
WIMOMODRE., FEAITIEA VY FT=
b, FBRFITIEI T R =) P a— D
HFENBONTEY, ZAbDEEEIZEL
TKEAIR & 722 Bt 1 B 4 R A g

F 2, EEOUBEMIZ OV TR 5 MER
BHBD. —K, 2012 FLIE 12 FEEOEIERE
BREHL TS, KBEIEE KB, BE S
IEHMEER 2T T. I DDVP, R
=N A A NI HETEN S VBETH
STEBREEH L TWAD, RS OER o EE
JFAWZES U C, AR 26 RIRAEE TR &% 100t
ko7 BEEET 68 RETH 7208, &
MUIFAIREBZPHEARELEENTVDEER
D, AEKBICBWCERERE U TERTE
ERALEWEL 55 BEThH-o7-. FTH
1000t LL_E & BRI AT &3 % W EIE R IR I
D-D, Zaiv' sy, XAy kN, FUK
Y— B U TLE, woE¥S, FTUKRY—]
AT ENT IVEDOFETHY, TNE
TLERELEbLoTUVVRW. HFENEL,
HEIMEMN D & 2 B3R (AL 26 BIEFED
HATRF &3 50t LL L, Rk 21 B3R LT 20%
PIbsEmU-83) L LTBEE (KT
=)v, TusehNVTHERE, TV,
Toru—), T IV, I—"AF R
UL, T2 AT 4T, T Ol —
b, oaRyTTFN, UTA BTV L
— R, 24PA PAFAT I, Tuawii)
DY L, BIREATHALYT 7 a=/1Z
R 26 BEEAEEOHATED 135, FAL21 &
SEEFELL T 8 fF LA BIC B E X TV 5.
T, HWEOHEMNAE LVEE (Ek 26
JESREFE DT EDS 10t LL L, Rk 21 B3R
FELL CHITTEMEHE L7 B3R & LT 12 B3
(Zagr b=y Fa—L, FFET
F, A bhady, BIu=/, AZ5%
VIM, TIANLTRA, JalAa—]
T RIEEY, FustehTEREE, oF
Fa—)u, ANTFL—hK UTFIL) M
BUL, HloghchB I nT T2
T — VIR 21 BIEEEICIRGEN Bls S
, EREK 26 BEREEOHATEN 44 t LAE
W LT R BAICH D, TSN
HEBREITHDIE R baPy, FHEAITHS
T asE VT IERE, RRFITHI=T S
n—L, BEAITHAIINVTFL—K, o7
FTUACE L TTHEHRESEN L TWA Z &
N, SHOHWEIRCEREELERT S
WERHD., Fo, HEEORDIE LVE



(5 FERTONRK 21 BIEFE DO HTTEDS 10t
LIk, k21 BRSRAEFE L CERY 26 SRRAEE
DOHFTENRESLT) ELTISEE (AT
7 a—)b, TF)VFFA N, A E v, DEP,
voayAv bk, VL, FURY—RT
VEZULE VI AVTamF N, T
T VY, AZTX0, DCBN, AT
T, o A)NTrhAay, JuiAray
7, IBP, AFZTNTEER, JLYFITAA
FI, AT EDUTIANRUNEEE) i
YL —fHlEL, AT — 3 L<
ART 7R )L S HBERSNZZ LIZL Y A
N7 7 a— O ENRD LT .
2)EFIE RS R Ot

AR 25~27 FEEITAE 14 KEFHEAE O\
PR EEZER], 1A, KR, TR,
RS, R, )R, W) RNk
AELEEM, Fem, RER, KM, &7
i, JRET, EhEEEEKGESEN) TFE
X7 BIEEERERREE L, RS
NIZBIIZOWTE D F L=, FAREFE

EORFERIEL N E TORESERITMZ T,

Bk T B O A FESLHTEREICE S
ETWE ZNTVD.

ARG ROWMELFE 3 IR, EEFET

VL, KT 74 FE, JRK 101 FE, Kk 60 FE
DEENRHENT. BERBREON T I —
TR Tl g3 U X MEHESRE (U
TRl EER) AN 54FE, FUKTIZT72TE, 5K
TIE 42 EOEEY L, IR &R CribREH|
N b £ <, WK T38FE, BAKE S FE
HARIZ30FETH 7. HFEEEICE LT
B ITRIHAKAS 0.63, JR/K D3 0.76, K3 0.14
Tholz. ZIE TOEREREIZRIT 2B
FEIEEOHER & TRk, 25~27 SO FEREFIEIC
BT A RHEEEER S, 9I1RT.
BRI BEERIZEE L ThE, Ak 25~27 FEEDE
BEFAAS IS0 D IFUK, 7RI D KA TR
AR, oRERREEEHmE RO EE, R
BIRHRE FOrR3E, BEERRIERmE b
JBIRA R 4~11 T

JFUK T, BRHESERBEDN lug/l 2827
BT 19FE (TuerF R, FUTh N
DAL TarAFN, TYRYP—, I
ANT AT, F Y =k, R A,

ooy, FALeay, P)FT5, v
ARNJY, APIARBRYY, TI/)AF
VU R (AMPA), LVF T a—b, A
XYFF TRV, TR T=, A=Y
Ay, A 7a_URA (IBP), 7 30
T)PEEL, ZDIBA NI /R FEE,
7 Iva s, MCPA IZRIESFEO RE L Cxf
SGREIINbo Tt BIETH . LMzt
TH T a— VBT RR BRI b o 72 B
T EfrizT 7 &hiz, (AR ESEEHEE T
VIR AAEDS 0.1 BLE%7R U T 383 o FlkE (&
Uxr—"h, 77UV NUFy, FUTh, A
VXY FFAX Y, Tem huFA,
T2 FE U ANKRA T, T T E
v, TaETF R, WNVRTT (HILRA
W7 7 ARG BREM L. LT s
L7z B3 5B MCPA, 7 3Ivay, V7
v, S rsuam)y, IV AT T
oy, AR AN BTSSR BRI
Mool B Ths. BEMRERE L, 7
oETFR, XV, ooy, 72
JAFNY U (AMPA), U x—F, 7L
FIona—)b, B, 4V TaFtT
v (IPT), YA RV, A7xF%y W5
VWMEZ R U7, FEERMR B E CidE U x— b,
FT7VNLNIFY, TaErlFR, h7=zy
Abhr—)b, Jz=buaFgfy, 7470z
b, ko rnE v EE R L.

B TIE, MREERIREED 0.2ug/L Z# A
TEENS4TEE (TnTtrFR, ¥IRY,
TI)AFNLY B, XFS s, AR
Z2hpEy, ooy, 7o huFgty,
TEIa—), TLFTra—L, BITVR
rarxZF, S ra=l, TaesF
RFTaE, FLRT=L, )FT5)
DVEZYE L, API /Ay, 7H# 70—
VIRl A V= 5 o VR ol = e V)
7 INa TSRO b B
HTh 5. [ERIREFEHMMED 0.01 #8272 &
I BEE (V==buFA, 7z=}tnu
FAUAXRI Y, FTT YN AR,
TOETF R, ETIn, HIVRT T,
EIGRy, AMI Ay, 7z
fo—, Yukxoy, JE&7a—iL, 74
Fu=) BEYEL, B ez, ARSI



ARy, THEIa—REIIC KRR
IOz bh-EERTHD. BERHEET
X7 a T F R, RNoF U ERTE Y ME
ZRLTRBY, EEENEEMCIET eE
TFR, Jxz=baFgFr, A7z A e
—)L, vaFxoal, ~XFUREERIE W
fEZR L7,

WIE SR BIEN RIE S T—E ORI
WL, B SRERIRIC I D BEEN
Bz 7 Eh, SR RE LOZHE
PAIED BN, FLBEIN, HEAED
PBEZ TWBT 7 UV b U A TR B DSy
FE X TUNVRUOHMLoD B b LT BRI
FBITEYATRNENT ERENTE.
3VKERET & AW T2 BER ORI R

AEFEE AV T, 2EOKEFEDEEK
FEOBRERIICOWT, BERRMERIZ DN
TEHME L= & 25, Fik 21~23 FEED 3
BEIZOWTHE, FEEIC L o TRE REmOE
UNIERD B0 T BEEDORERE RS
Z &, BEREPBRHINTOAAKIEFED
5 b, 13 TEEERE SR I TS
D3, FOMITEEICL Y LT LHBHENT
VNIRRT LIRS T B S KB
R Lo T BT, Zonfle s BED
BRI — X R L 14 FEEDT—
X LRIERBROBRHEIE Ch - 7o hs, N4
VT H21, H23 DR KEEZERE AT 10
FELANIC A T iehao Tz,
HFRBEOEREFRELT 7V L NI A D
R AR

MZJNRAIZBIT 2 BEORHEER 10
12, BERBICR T 2 EERIEOSE OERIFE
MEEDHERS 2 X 11 (2R L7z, FZs) RPN D 7k
Fiad Fl OBRELA CUTE AT &S EM L T D
BERO—D2>THAHT 7 YN MY FroFEn
FERICE N LD, BRI 2013 (H
AMYERS) HHEH L EREAER
54t THY, Z 05 BESEEIZBIT D R
B 0.0t LIEFITDRN. TRHOREER
A&, HMETIENRER, LR, FKEE,
EFRCTOMMENE L, WEHATIEIER
HATFEN D72 <, BHARORBIES A 7o Hil
THIRENZVMEM RO b, Tevy
NIIEBHHER OREAITH Y, BERER

2013 (AAMEWEERS) »bEH UICER
HFFEIL 78t TH D, SEOFFENSERI

PRSI RV TR & LRI —TE DR

BRRLNBZ &b, FJIERAREEFETO
A OBROBPERE L2 OND. BIEEE
2013 DOHEBEFFIRBI O & Tl &Iz
BT A HATEITHEZ 0D, FrRE, BES
B, KWETIIREOMNERE N EEZD.
7o L VIHEE R WEETH B0/
BEFREENEM LTS ADl OFHRE
B SN L O B /KEEEMEY) DO ER 1T
1% 5 BB GR R EEDFIOxI g & 7> T
VRV, FEEERIERE F O 7o O @SR AE
HNDENEENRHERZEE LT, S
BT ALERHD EEZD.

YK 27 SEEE DR & LT, 2 E TOEIE
EREFAEIC L > TENET 7 I N A
OMHEREZK 2177 77U N A
FERERR A L 0 IR HIREE I R N b DO 0,
DRI L LAEVRE Tl s TR Y,
Mz ADI "6EH L BAEE (Qugl) %
WD Lo L _TH 272 ) B ER]
BHGIHEELZ R LTS, F72, WK, &
KTET T, TEMERAERE D TRKN D
HIFK & [FRRE DRE L~L TR ST
D, EEO¥MREMEROUINE I3+
KENRNT EWRENT. FT, SFEED
FETIE, BEALLT 7 U AR
SNighotz.

77 Uv b U A OESRAEMEIC BT 55
B CuHuClOS ZRFOWE N ERTH I &
TR EN, TOWEITEETHEEICT 7Y
NIV FOLMRY B L LTHEDH D
2-chloro—4-methyl—3—[(tetrahydrofuran-Z-yl—meth
oxy) methyl] benzoic acid (L F4i## B) T
D EHEIN. S B DFELEAFT
LD, FEROSTEHETCHE LN
MS AR FANST 7 U R A EEE
W45 7 & TR B AR SN Z &)
R sz, EREREIY, 774004
NIEEAIRIC L IRIFE TR Y B ~25
fbL, #HKPICHFET D EnfEs N

ZOFRERICESE, —HOKESFEREICE
WTEHAKEEOKFOTZ UL R A8
L OGiEY) B OEREREZ1T 7. HiFY B



OSHTFIETT 7 U b U A & RREORTAL
EBFER XY LOMS-MS 12X B9 5IEI
BT, +o77ENE & FEEESHEER ST
ZEMNLT T YN AR OO B &
D—FHFEIT, TELE. BT H27
FEFECBIT BIIK, AR L OMAKRRDOT
Z UL U F B IO D B OFFERS R
213127, MI3ISRLIZ@EY . Eke
TIETF 7 U A U F 2 DR O AD 6
BHEND 5 A~6 AT T, FkFOT
Z U N F v EAEER DR L UL TA iR
Y B BB ESNTWD Z &R S,

AEIDOHERLY, KEERBEETHLT 7
UL b FATKECERINDS 4 A%ED
56 AT T, ORI L T H g
EWEETHRIEEN, ADIAMEWNZ LB E
R SEIE S <, ACEKIBIC BT B ER
DOYLBEHERFICENES RSN, £, T
T UMY A UIRERERTOML, o
B #AERKTHN, TOEMENTHY, HK
IO FAIRZ L » THELTHSHEY B
BT D Z R E N, AT, B
DI FIEMERIETIIT 7 U MY A D+
SIRBREITIIRECE T, WERLHEICEI - TE
B L7245 B 13— TE DR EE Tl O KD H iR
HEND Z LR ST,

Z DL DITREN S FIUT EFHIE AR T
WRUVNZ B BT B, AuliC K1 B IR
TFET D2 LD bFHBEICBRICE LT
ZTOEBMEERTAILERDD. £z, BE
B D BB ISR Z OV C ORI
T TORWZDT 7 UL b U A ORRIC

SRR &Y BB 2 E TR Cb TEE

TOWEICEGICENTHZ EbRahi.
SYFHHEIKRD A =aF ) 4 NREIEER
=

FREJIARICBIT AR A =aF ) 4 FRE
WENOWE (TEXITVR, A3F 70
VR, saFr=yy, PI)TFT7Ty, FT
7Y R, FTA YL, =T8T L,
FTaFS—n, Tawigr, FTUNLNY
Av) OEEFREEZITo7-. FHELM T, 10
WET TR SN, T a0
FEEZDLEFINT UIRERENMEL, Bl
SHTHEEETH 720, KELIKE, £ZF

WA THBIEER O | TREN ER L.
T 7 U MU A kGERO BAEfEIC % LT

CEWRETHRESN, Teeiidg <ok

iR TR AR ke L il <7

BRI BIT AR A =aF ) A REHEE
DK 14 IVRT. =T8T, 77
PR NI s o o Il = Rl e € 5 s
BT 5D 2 ENERS N, 0o 7 2
E TR SRR ORTEE TIREEIZ R & R kTS
Y AWAS Ny
6)FIRBI AT &, RS X D Rl EeN:
B 2R

7K RS R QM R BE D f 1 W REME AR
ERREHRE R OBMRERD, KH, MHHoZ
TN ORI FTREMERRIEEIC, RiEEOR
AR, BIEREMEELE L. mitghs (T&
RO Eomb BRI - TRERY Eog
BRI 1, Hushi, ERERTIRIR & BT 84%
(=70/83) T, WEIZEITRD T,

X bz, MRHFTEEMEREIEMEIC BV TRE
L7oxiS B3t ) A MESBIEIC I 5 Hus
& DRIEXMREIE RO, 120 THEH DR,
Wz o Cids Ll B o B 2K
W2 E o T, BENEREORIES SR
FITHR/N 48 MBERK 94 DFFATH Y, b
VR HIRN TH - CHENEFRIZ L > THh
HOBENNEWRIESITR > Tz,

FENTF RN T, S RTRE R RIEE O &
WERREEICHRH EN TV A0 EHGET D
7o, FRMERUL EORIEEICT 5 [t
L) OREHORE GERE) ZE0EnE
TEEH L ol E, BEERE LT,
FEEE REH Y | ORICBITAHEKET
7y b LR TR & i =R &
DERRIC R LT, FolomtzhsEn 100%
&I D EETER AR TE LT,

- IR 100%, Tpioh, ERMERRLL -
DEENTNCIEBmH & 7o T B IRD 6 1]
boto (LEL, B, #HF, Lo, g, R
). BILETIHIEREEN 100% TH 5723,
TIER CIIIERHBNE/ND 39% TH 7=,
BRI, BEENSEERUETH-TH
HITE BAEDNERE S TUVRVWESEE & o 7228,
FEAEME N BV EDEIEDN, FDIFEA
CIHAFEEEN S - P ERIITRE &SN T



Wit
EROEERRRI O ILZRIL, HBRT 62%
(FER) 12k EED, < OEENRTHR

HARMN 50% % FEI> Tz, 209 b, il

TR 0%, T7bb, EERI EORIENT

ANTIERRH L e TWAED 6 Bdh -7~ (1L

B B, B4, L0, BE OREA).

B F 7o IS BAGERIRICRBWNT, FRHEFT
BEMEFEE OB VB ERICRE S h T
BINETERT D0, BIERL L CREBICH
ESNT-BEKCxT 5 bdH o) DR
EeDES (BHE) Ml OEHERIR T L
WZEHLE, Zobx, BEERELUL &
EEE b v ) olEIZRICET 5
BRETT e v b Uiz aTREM e L
HA A & OBIRRITSRT LT, fiishar (T4
RO EomH B ~ THRERY FosR
HH ) 3 100% & A B EMERERE LR (K
15).

HIERI O HERNE, H&RT70% (BEH) T
B0, HO 5 HIET 50%EELTND, —
77, AbREei L 30% % FEl-> TR Y, Huf;
W Z Lo THBHBRICERAE T TN A,

EEFRB OB HERIT, BT 62% (TIE
) ice 8y, £ OEERE CREEN
50%% FEI>TWe (K 15). ZD9b,
HR 0%, T/, FRUERDLEORIEN
TARTIHERHE RS> TWBIENR 6 BH o7
(LE, g, &, o, BE, REAR).

5 16 1, HugB Ok HiSR & A E EFR O BEG%
ZeoRd, MR G ORICFEBEA A B
(R=0.749), HIEEERZ\ME Y, Bl
TNRFEL IRDHEEPRH -7
TR DL SR TR B4 B E

TEEZITIVE, AIF7arY K, F7
a7 R =F TN TFTT AL
DT TTy, ruaFT U OFFRIROR
KERERED Img/mL LT, BLUERLTH
D 3 FRERIESRAEA A, 6 RS A
R LN 24 BFREIHEESRAVERAE R DRt
REN Img/mL ITHE T 2RELTOWTHh
DOREIZOWT S, KRESFO PC12 Mkt
T BRER T, MIRESEER % RIE 3R LT
B Sieote. —JF, MERICH L=
PCI2 RIS AR TIL Y/ T 7708

LT aF7 =D OFEEEOERNEARL
Yk B\ T, —BROMREE St TRl EL
W E T RN R SN,
TTZINRIFEAY NI A ROER
b O\ BRI IL, I b R T
DT RNF—EFR R A JIF L CHllaE
M Z RITTERIT N E BT L. &6
2, MfRREEIC L BEEEE R R I LT
TRNINFE DB FIUTD I &l Sz
8) ANEHHEM., BEPOREWEIZET S
AT

IE CTKEFEDIRE & o T bFEIE
22N T, U A MEEITW, KEOFRIN
EREFEHIS IR ER D ~EYWEE LT, 7
VRO RAF LT RF I, HEL
B U CIHERIERM & A /T 2 B bhEn
EER RIS E N Z, 7TIVROY
ra~FLT I, BERIGAMD 3,5-0
AFNET S —)v, T/ —)VE, RT3
NEHE SR L ORIGHENRE L, SRR ED
BRI pE, R - BERRe ok
A AV, FETEWR] « WEREEN Y, KL
HREH LW E R OE W TR O WY &
LTHREENS T E otz

EEEE ORI SOV THREI L= & =
5, 12-mRE T u Ay @I HE L),
FrUR= Y, AFHFRAFLLUF T
v, B R PUEORHIRE MR OFHEEIC
A_TENo T, (LEYEOEEESR & R
RN DNTTF —F _—2 5B L, (¥
—F v PCARTEDHLITLE.

E. #&5
DRSO A EHB ST 2
BEOHMEII N E THY kT &=
28, ERRTTAELET U THEMCER U,
FTTAELL TR 2 &, 3% A 46%, FXHEH 44%,
AR 34%, BREHFIS1%THY, AiFEk
TR A 1%, BREAI 6%, 2ETIE 1%0
& 22> TV D, BERIERIEENITR 26
E3HBESCITETHY, BEMERICSH S,
BUKMEDOBREFIOEENEMLTNDZ L2
E Wl E B U T EOER 048 Lz,
- BETD 62 S~ Pk 25 SREEE TORIIRAN
FEL, WEERE OBRICOVWTERELE



L2 A, ADIBIHHfTEIIRE < B LTV
WA, FREA], REAITIE ADI 2MEVEIED
EIADEI L, BREHITIZ ADI AAEVEIED
ISR X TV —F, Kow IHEW, 772
O HLIKIZER LT W EIEDEIE ) E 2 T
HEMNCH Y, FRHZ, BREHFITEOMEMNIE
ETH Y, EEHITH Kow DIRWEEDE|S
DIEZ TND LRS-z,

2) B SRIR SR e A R DT

DEESR OO 14 AEEZEKEDEEHR
ERERTIL, ofE, B{thE&haEt 285
FEDBEEN =4 ) 7 EJFK 83 FE, i
K 34 FED BN STz, RIE B IrE
SEFED 213 FEIE & LE~RIBIZEEIN LTV 5723,
TR IR IFEEDIFUK 88 T, Mk 28 FEL
HAkELS B L TWRDo T,

TRY 26 FEDEIEREIZRB T, FUK T,
BHERRIREN Ipng/L 2 IR 7 1T
TFR, EUR—F, FUFRY—b, AL
oy, Aatay, KUYy, Talt
=), ARy, FUFTrua—n, A
VExYFFUoAF L, TEITO—N, TIL
K=, A=Y 270y, T AFI)N
VD 14 BIRTh T,

HKTCIE, MRHEERKRIRED 0.1pug/L 28X
TBEIT I ) AFVY U, T aETF R,
N EY v, SR (DPA), ErFo
FVFZra—), TR T=, 7Y
rUFy, IS 7u=09 BETHoT.
(BRI R SRETARAE DS 0.01 2B 2 -2 1377 U
NMNEUFY, S, 74 7n=T
Hotr.

IHETEM SN TE - EREERETER
BEF—Z =2, RSV B
D kL RIZOWTHRET L7z, 2010~2014 45
OFEEFEICBITS S EEFHME LIz E 25,
FKIZBT A SEIFEEICL>TEH &N
HDHN, FEFEOFEEL0.018~0.031 ThH
v, HEIMEICH D Z EARES.
3B R BT 5 B FEZRETE DT

MOz K D RIS EAR DA, HfrE, AKH
SV TSR, BARER, MR OB
W &L BEE U CRIEDRE N E ORI
=&Y TP THOR TV AIEENRE-T-.
MREROFEADTOND Z L2k, &

KO HFREESIER IR < P2 HAv Tz
4yIKIBEREF & FAV T BIE ORI IR
HKIEFEFERWT, 2EONKEFED B
HEOBHRIIZOWT, BEARMERIZ DN
TR L= 2 A, BEE RSN TWS
MEEED S L, 13 CEEEEBIEI R
ENTWBER, TOMIFEEICLILTLY
B ENTORNT DS Tr.
S)ZE% 10 Hisl K OBRERTIRIZ 4317 T, Mt
AIREMEFRIEEICE SV, BHEHOBELOH
BRI W T VAR IR S R L.
ZORER, FHERFIEROBE BRIz T,
RREIRY A MEHBIEE 120 HE ON, il
DEENDH B BT 48705 94 DFEFH T,
Mz Lo TRRDZ &, £TOEKEENE
T AHGBHERIRNT LRS-,
O)HZR) 1R PNIZ 1T B T B SR 0 e
RZSIEPR O 11 I THREZEm L &
A0 EEORBIENRH NI A YA L
2BV, 1R L0 4 BEORADIFIES
NRTOBIRE S, RN 90% 2 2 77
77 Vv MY F o OEBIFHIE~D 5 A3 K
Mot
NHFRBEIE D ERETHA L MR
FEIEJIAKRIZBIT D34 =aF /) 4 NRE
BE0WE (TEFIFYN, 43707
VR, ZaFr=y, )T T75y, FT
7aY R, FT AR L =F T A,
FTaf—), Tuwig, F7ZYNLNY
) DEREHEEIT o7, FEHET, 10
WE T TR E N
QFTH AR O Z MM TR BT 25
FRERITAME LTz PC12 MIALT 4 B R
T, V577 0BLU0aFTr=00
SRR B OMESRALER A it = BT, —
EROMRFE S CRla Bt B 2 o TR
SNz, TTZUNMNRNIFEAY NUF UK
N b O FRNE ARG, I b=
RUT7 OZF N —ERRICHEL RIF LT
HFESEENEE I TERIT e E T S
7.
KB FHURE Y E BT DRt

ZE CKEERORRE & e o - bEE
IZoWNT, YA MEETTZR, KIBEORERIN
EOFMBFIERRERDREYE L LT, ~



HHAFLT R T I, BHEOMEER
AERIRIBEE SN A, V7 aasF T 2
35 UAFAET S, Tz )V,
TREET I NEtEE L ORIGHERE L, Sy
SPREDFR & e 2 WE, R - BERR
7R EDREA A, FRETEIER - MEEERIC
E LT VWEDS, KRR s
BOCHCIEEC TR O WE L LTHRESNS
JnEinoT.

(LB ORERIRIC DWW TR Lz & =
5, 12-miRF 7y @Bkraerry)
EORHEEMEOFIEIZ A TE N> 72
(W E DEEREE R & BRI SN TT —
B _R—2FERR L, A —Fy FTARET
E=hHLHICLI

F. Bk
1. MR

1) INRET B, KEFE R I L AGEE

EFFITRIT D BEEIE DR EFTE O R,
TARZEIIE, Vol.69, No.7, 363-374,
2013.

2) EREH. KEFHCHLOBIR. KiE.
2014; 59(4): 30-35. <#mE>

3) BAEHE. KEKFIGRIEETNEYD
BoBBIZONWT., KBES®EHE.
38(3):84-88;2015. <zgeam>

4) Narita, K., Matsui, Y., Iwao, K., Kamata, M.,
Matsushita, T. and Shirasaki, N., Selecting
pesticides for inclusion in drinking water
quality guidelines on the basis of detection
probability and ranking, Environment
International, 63, 114-120, 2014.

5) BREME, RHES. KECBITH{EE
W - BRI E O TR & I KBRS
238, 2016;39A(2) :148-53. <EHE>

2. FRFER

1) $tEFz, BREE, RHEESZ. KEICE
VB BIEIRHD F L2 B 26 FREAE
25 OKERMEHERS) . p.552-553. LR,
2014.

2) EEE %, kA 2, BREE, NMEEE.
SN BEOFJIKIZER T DR A =aF /A

NEREDERHE, p252, %51 EEE
BRI ESTEEE, K. 2014,
3) B F#, B, BREE, /NEEE.
PRI BT D x4 =aF /A4 FRE
LD FERETE, p6. 5§ 49 [H B AKRESE
SESERE, 2015,

4 JRARE, JIENF, PHEY, HEH
W, SkEFEe, FHFw. FchRIEEEE
G & LT /KIEKIR & OEEEIETE. p.o.
5 49 [\ R AKRBEZ RFFHEE, 2015
5) FLFRWD, gkEFZ, AR RS, %=
. BRI HHT- 2 BISR DO ERER
. P82, % 49 HHAKBRRFESERTHR
%, 2015
6) Asami M, Ohno K. Risk and crisis
communication for emergencies in water
management. 117-118. International Conference
of Asian Environmental
(ISSN2189-0137). Bangkok, 2014.

7) BRHERERRR, MAFREE, SiEFRZ, T,
(P, HERRE 2 SR U 7o 2 E oD B 3K
BEY 2 - OERE, TR 26 FELESHE
OKEWFFEFERS) |, p.562-563, 2014.

8) fEfE %=, AT (=, /MRIEE], BRER,
G =z, B E2 FE)IIRAOR)I
KTHHENTEAT=2F /) 4 FREFESE
DEFKALFIZ 1T 528, p212-213 5 52
B EHE LIRS FRHEE.
2015.12.3-4; 5[], ‘

9) AR, JIENF, PEES, KERZ
—, SkEZEz, AR KEAKRICBETS
BT IR BRI S ESRC B3 D e, p.44s.
5 50 [\ B AOKBRIRY 2 ERTRELE, 2016.
3. ¥F
L

Chemistry

G. HBIFTAHEDIARIRDL
1. RS

2L

2. FERFEERE

2L

3. Ot

el



600000

500000

— Falolivl
- BREH
EER R IREH

400000

300000

H i (1)

200000

e 22 SR IR AL

100000

0 Laa ]
A AR R R '

[RNEISIO M- 00 D7 NI T LD P00 IO =N EITHLOD
% e s . sy pmn vy s s e ymenn NG N EN] OV O TN O

Bt
X1 REMATE & BRI OHES

3C0.0

2500

L2000
o
Uil e

&

RRRE o

sego At

e |

X2 FHIRERIREA O KT EOHER



