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fb % ]| £ 8 5ESkE

_ FHRUMEREESTET

(B R) FBi9~ 11 F8 (1997 ~ 1999 £ 1)

(B m9) i, BEMCTNHRSEOE {OMiBics

W, MEEEFESEITLOATVWRIZL b ET,

AP OERYBE (COD) DRAENIEE ST

Vb, S hOBSEHAT RIS A KEFBIETL

Twad, MBRETIE, fF, 7707 B

T FULBROELFE Ly, BBt o

MR SN LMY OB, S8 LFTEEER

DEAITKELFEETRIZLTVWLEEEINRS, F

72, AGEAKEE LTOMBERCEBRT L L, kD HE

WMREO LR, BAGHEROEZELEBICL o THEMT

BAAMEN)ANORY VHEIILDRE) AT OBRAEE

WMRIETWE, HERES L UKEREE, B2

OFLVEREBHHRLIVRT L END 5,

Ao BiE, AP OFRpORELEEE H
IR 2 FEA AL L, WNEKE T g iR

WgE L AOREEEEL, So0MAEST0 g,

BMELLSHEEERL PSRy Y EOEEMED

ERREI RIZTEBENOPITHILTHS,

(A &) %#ﬁf*liU\T \ORT &9 2R ET o 712,

WA KRB BESEBY O FROER

(1) MARARDOEES £ Ua

Byl E5EAR (100HM) & DOCHHEF

AL, WA DOC % Bkt — #A, B -

, B-HIrREDECCESWTSE L. RERT

ErHWT, Erildikdo DOC, #a%EDOC kB

LURGEES OFERE, BNE L UEH0 LR

PRI &S00 Lize kD EA, 73 2E, SR

BOFTEEFAVIOTINSF 7020 L,

72, SAEOWNAS 2 U FAREKDFETF— 5 %R

T, LB 2858 DOC, 73 vHE, ki

BRI 24 E NG R BRE L7

SLERYEAIT 7T AT 3

(R 11 8

(2} BFEOEHEL Y 7L OB FE

B AE Nk, EREIK, ARk, BHEA
LEORENHALY v TMESERE+ DOC TEF
HEEx@E AL, DOC, B4 B¥HDOC, % 4 M5 o
DOC RES LUGHFH*HL P2 L, W75 >
7 N HROEFEEEY O LT A 0, T
ﬁﬁ,ﬁﬁ,&4&%%@%&L,%ﬁ&@%ﬂéﬁﬁ
SRR+ DOC FEFECEAA L, FMEFiZ,
yTNBEK, 73 CWE, BAREESOGTEE YL
sRT ST 4L DMNE LT,
SRRE 2 KR EES MR Y OWE AR R

Ke L TOMBKEIIRITTRE

B A, WARIIA, TARABEKEDREAD A
MW7, ARSI VEB L UBANKES O
Pum Xy SHEREERRIEL .

. AKGEAKE

(B #)
a1 @y K, WAFIIKSE & UREOSHA %
YT (FRAFRUOK D FS, MIHEREK | PP, HEHA
& PRI, HmE#LK D PFO, &iEHHEK 1 DS, TAL
MAISTPE, 3 ¥ -7 ¥ O %% ¥ % ih: POND,
Microcystis aeruginosa ¥y BT A I MAM) DHE55R
AERE O A E DOC FHEFEIM L DOC 556 %
oLz (73 29 AHS, Bukitd s E .
HoN, BKMEEE : HiA, EEME | BaS, kit uy
EHIN) (B1), TXTOY» 7NTC, 57 EsEn
ERBRC, FERE S (AHS + HIA) 2985 L7, #
KTIE AHS & HIA DFFEL A7 RME% I LA Ul $58
fCd 27 DS @ HoN % MAM @ HIN OFFfEI3E L
CALize EoT, KK (BA) ofERN LS
B DOCIEAHS E HATHh A Z LR L kol
A T EREEO TR T — v, WIS, T AGLEE
FARE CER7HEESE 50, 364m’/day) FHWVT,
WL BT HBSBE DOC (R-DOC), #I#ME AHS
(R-AHS), BEsTHETE HIA (R-HIA) B3 2RI %
Be LA (B2), Fi,RDOC ELT, @ike
FHEED 0% HL-FINIIH 0% IHMET 2, F
KAFADHFLSEIE»SHF LT CHEL 4 HIZ 18%
IZHETE Lol TAABAOESEOKRS
SUFEHICET 5, #MINSH%RD R-DOC B E - Ko
%A HE - JIZ4% U EiC ER L7, RFAHS
AEM ZE L THNKOFSENRERTH IR
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[ BERSERT . (PR 11 1)

100
[ AHS BHoN DHiA E@BaS BHiN | T
80 : .
S
g 60 |
A
3
B 40 | |
2 1
] §
P | & ;
20 ; 5
H 1= i | ; j
i L B R WL i il [ o 30 oo ol :
o UL B BN RN N 0 e R ) R R I l‘s f E
%8?8&8;8588888%%%858
3 %z 7 n ~ = & 7 = - & = ~
g 5 4 B = o) © v oWy o 2
A2 e F B BT ET 273
=19
1 & A GHL), FARIIKS X OHEAD DOC 51854
100 ¢ 100 B R SMERER T O D BISA 2 R, 19— 13+ | BERE R T, TS L O
RO EFUEA LB,
o 10 — -+ DOC FWFEEHAL, 5 ¥ HEED DOC O
= ._Qu..iaj“; - ) ] . — "
% 80 |- — B T A ALIB K ‘fé%ﬁﬂﬁﬁtﬂo 3*@0)7/&*3& ‘i)ﬂ:ﬁ'ﬁ?fﬁ'ﬁﬁmiﬂﬁﬂ;’j
e \’"‘“‘“\e\ —Ac- P MU AHS I3 8 A Y B LG o7, BT, ki
$ © \/‘é\& (KAE) CF > D5 D AHS DH LB TE 213
%’f 40 ¢ WANSWEFRR SN D M. aeruginosa ODEHA L7: DOC
& » T HIN 25HE 5 L 72, S REIE HIN R & A Y
@0 wf”f”faf”‘_f’Wﬂf#f*r W2 LD > T HIA BB L BoT, 7 VKM
3333 3 3 5 85 35 8 KOR-DOC & L THACERT AN HIATSS LR
I 3 ¢ 3 5 & £ B
S 288 2 4 =2 £ 3 <2 b,
Bl2 @ O 80 2k, FAmEAS LU

NS B DOC ~DOE L5

70% Tdh -7 R-HIA (3 R-DOC & A2 EmM 2T L
A

A TN, AHS B & AR 5 (HiF = HIA
+B$+HW)®%?%%HHCE»?U7F7§
74 FHWTHEL, #k DOC (ML), AHS, HiF
OEH ST EIEE 4 760, 99(_), 600g/mole T&H = 72,
#k DOC, AHS i, fERMESN TV LHN-—#TH
DHFERTIE S, 578 1000 BT o0 3 2 H 89 5
bl EDMHGRER 5. HIF B L TIZBRERT—
SHHERELLEVY, MOTHFTEOENLIDEFL D,
Bl s MBS LA T I Microcystis aeruginosa,
Anabaena flos-aquae, Oscillatoria agardhii % DOC BB D
B TRy FREEL, BEEOSHATRIZES

WA 2 A, BOARIIK, TFARMLEACR A
Pk Dok o @4 7, AHS L UHIF @ b
Yo Ry R (THMFP = CHCl + CHCLBr +
CHCIBr: + CHBrs, xmoleTHM/mgC) & ~ v F A
N2 GC/MS Ik Dl L 22, Mg, Total THMEP
(TTHMFP= [f£7£ DOC ] X [THMFP], pmole/I)

EVAHELHALT, FTHOTMARETFEL
THM R D EATi 2 1T - 7220 # )17k AHS @ THMFP i
WHARHIF D SEFICRSLMEERLAA, #k (8
L) O¥EIZIE AHS & HiF @ THMFP 28 & 2380
B HNAD 27z, WK AHS @ THMFP i3#lk L b &
BICR &S oA WK HIF TSR EEELE
R b Ao 2o FETEIIE 2 ZIE L7 TTHMFP %
HRTHBE, AIKTIEAHS & HiIF © TTHMFP 141312
L v &R L7oAS, WK T HIF @ TTHMFEPP %5 AHS
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R REERFFERTE . CTAE 11 1)

OR22EDEERLA (B@3). BEOER LY, W
AKTEHBEHD L I ICAHS b REN L THM #iERSH E &
HA AN, WK TEHIFAAHS & 0 & BE % THM TSR
WHTHLEPAERSNS,

(% %) B-22~24, 75, b-101 ~ 103, 219 ~ 221

1.2

1.0 4

Total THMFP [umol /[ ]

0.0

&3
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B ilks XL RATFN AOHEEERE T EE L
fobUm Ry AR (Total THMEP):
HAESL1 232912, St. 7012 ki
T4 b, /i—ildt 1 EREEELTRT,




B LIRS AP R CRK 11 )

2,6.3 BEDD [FNECHEEDYE] 04
M- REFECHT IR (BREE)
€=t 3!
HsEE ey IV —7 | RHEE - RTHE - BEAREE -
AT
RO & F :EAEER - B OB
AR - BRAEHR - BEET -
EEM— - BRIHRE
fb % & B 8RR
 THRUMEREREERT
(B R “Frc 9~ 11 &5 (1997 ~ 1999 FfE)
(B ®9) FEEMsm < SoBtoRER R AER
EEE T E L TAEBEMNICERT LA, ZThondis
i, EERMAVE X OBRTET I LIZL Ve A
MEBFTIZRITLOFH Y, REFVT  HRPYL
RN Tw B ERE, B, (XU, EEARL O
FHEEWIBWTHEBREFESLh, ThoORER
BagoNIERSARERLE B EIZ LY
BlalB o s Twatofirdd, LHEERIZEVT
b, B, WEOLFA, BUHOEIEEDFEEENE
Uﬁ%ﬁ@ﬁ&ﬁﬁ%éﬂ,:nam&%t%ﬁ*w%
A E & OMESEDR TS, HICRENC B
VB REHEIR, BECEBEOMR SR ZBHZIIRER
AR R 2D, 4, BERLEY. B
B ok E CHREEMEOT R ~oRE, &
DDV EREEN~OEBI AR I P b FET
Y, TNLOEED) A 7ML, BEL BRI
N REBEHTHLEELZ DS, AR TIE, REESH
DR NE CREFEWE DL - RELED ) A 7SO
DN T -y B I RHNET 2,
(A B) XEFOMRE, FTEEFCERSLTO
2REEIZIB o THE S N0 '
g FERE)AZFEGOLOOREDORILE A
b EOER - SR B T 5 EERAAT oY
BE2 REPORLVEVRIEFHEORA V-2 T
FHERUCRZEROTESCHET LR
FECREEME L LC, B, TIBNBEIO
B, BAFRLETCHEE R TWAEY A Xy
(2,3,7,8- IEAL YR —p- ¥4k % 2 2 (TCDD) %
REEIZF &8 E L BT,
S 1T, 1) TCDD®H: R - s RIZ B L
LT, B4EICE I &mE, 7 v hEHWT, TCDDDHR

HREIZL? QBREEE~OPE OO0t E
HEADEE OMkLEy, FRIERLVE D ADE
ORER~DEELRF L, 3010 ORE-RGHE
R, BEPLF~AOBTHELBHLICITLH0IITC
DD S8, HAEFOFY A4+ Y BEENEL L,
¥7:, 2) TCODOEAOERFICE T 2EL LT,
DOTCDDO#HMZETEF 12817 5 protein kinase DB 5
OIHFMTCDDHE S 7 » F DEFORIZBIT BRI E &,
FANEVLETY—, hVEVRHBEE~OEE Q5
BT v MIBATCDDE © & Py v O EfEH
@51+ F v DEME G HE - BETREOHMIZE
ERY A R A

HE2TE ORI -y FERFEQ-REL
T, ¥4 +F L0 BBILL o THEICHFE I 28R
A p450CYPL AL, 1A2 1 B1lmRNAGE MH
MBIz BITLHRBA TS 4 ART-PCRIZL D EH
FTENEORRERT 7. 37 Q544X Vv O8E
EFNICLBREFEEOMET RIS L1201, FE
MEERF ORISR, ZHTEEEOMHO Y {4+
UUmERAEL, EROEEE OBEERE L,

& 2)
HE1 RN IVFEROLHORBAOFILE
ftEHEO4THE - FEZBICRT 2EROTR

1) TCDDD &G - A RIZTRE

O BBRRE~OBE HRIGEOT Y IS0 X7
i£ 1,600 ng/kg RENTCDD % —EHE MRS L, R 16
BIU200B B LR~ ER I L. KR
R, HERO2 o0 rL D, BEE
i, EEREME, dERIREEEMR, S o-7 M
Rl HBREND, HEOEFL L) 2= Y/
iR R L o TESELZONRA, TCDD
oS IR LOELEHEL 2, FBATCODOER
HigThh, BREAELTIMBLEOELTY E-o /B
B & ALY B ATRIE S s
@GR 0 B BRI T T

#4515 B2 TCDD% —BEEO 5 L2 5 v b oHtE
$0 49, 120 HEGioBY TIIM —&MEEmomEEEn
B % 50 ng/kg RE A &, WZIREE D% 200
ng/kg KED & B2 LA, HE, HFEE~DEE
RV R ot HTM- A MO HiRES L1
RERDIERMBORE, BERKROPTLHLBREOR
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ELRBERFIERT R (FRE 11 €73

CEETANATOORBEYTHLETL FUTFAMAT
T (DHT) (CHKTFELTwb, - TDHTHRER O &
| REEI BV TTCDDADBEEMEATE S L ARE SR
2o FZTCDHTOEALZHIM L Tv 23 5 & -reductase
mRNAB L7 ¥ Fu¥ v L& 7%~ (AR) Ofii
MTORBERE L. ZOHE, 49 HBICB VTS
« -reductase mRNASSHIZ A RKEIICHNL THY,
—¥%, AROREBIIHERTMHICEDS LT, ARDSE
ROMP, ThbuET7 Y POy it 5 ICHORT
FHITIROBHEAEDER L E L SR,

ORI~ O S

B 15 HDZ v B2 200 £ 720 800ng/kg AE @
TCDD% —MIEMHR5- L, £ 21 HE L U749 H Iz
L FIRBRARRE~ DB A R L7, IIEPHRERR L€
AT 4)iF 200 ng/ ke X S HOBEE £ 0°800 ng/ke 15
BEOMMECAHELBAPES S0 49 B Cid AR
OL~ZEIBEL -, TA4x BT HFOBEE, UGT-
ImRNADORERIEZ 2l HTHEELREMAZZO LM, T4
DFAITCODIC L 27 UGT-1 DFEE FNICLAT
4 OPEREC & B 2 kSRR SN, (FOTCDD OfF
MAFEIELED 2l RItESETr Ry ehe, H
R RV - OmAS, BEEB~OEEL I LD
RMETTEIKT L TCDDOfER L # 2 b ki,

OREFH~DE

120 HEE D 800 ng/kg ?ﬁ%—ﬁﬂﬂﬁlﬂ%f p53 MR O
HELEINPED LN, RIEMARLENEREICLYT
F b= 205, RIS T phdRTFHN % 7R
M=V AAERETWATRENRE SN,

OFNETE, SHE»SF~DOBT

HIRM A OTCDDEE 2, BEFE>BEIEH >3
EME>EROIATEH D, SFICBERRBEBEL TS
CEMHER S . 800 ng/ke REESHOBEL LI
FORITER, ~EdH7D07,52.0ngT, TN
#5 L7-TCDD? 0.2 706 0.6% \#H3H L 7z, BEFLEEO
B & UMM O TCDD#R BE (343 (ZRERY > FFK > I i
DIETH - 7=, FENREED O TCDDIRIE R & (T Tl
BETH-720, T, METOBEZTONFE10
iAo 7o, TCODIERMRAIME & » IZSLEIMZS < H
D OAFABATT B Z AT LA kot BILLEOT
DR TOTCODO A7 &, EE~D 200 3 £ OF
800 ng/kg R EX SR ORRIE, FREFN, 415X
U84 HEHESII,

2) TCDDO/ERREIZE+ 5%
DTCDD D #H ST 2 B % protein kinase @
5 '
TCDD#S 7 v P OB ® BT, FFE
60,000 @ protein kinase (60k- PK) o iEtEib % Rwv 72
L7z MRS EOFR, 60k- PKiZ I 7 2y — A5HEIC
EAL &N, 5122 DFEY LS+ & 120,000
protein kinase (120k-PK) @ EHELd Rwiiahsz,
60k— PK* 120k- PKiZ &5 TR RO TCDDIZ L b iE
MibEhasZ &hs, ChLIETCDDRZEO B L TEE
Lih I LA S NI, '
QERERMB T v MBI ATCDDE LA 4 DA
HAEH ‘
BB LTy Ptz Aty rald s L, TC
DDIZ L BFFOCYPL Al OFFEHIE E iz, BHD
IAMOF LTy, TAMOSY S OFEET,
TCDDIZL ACYPLA1OFEIBASELTWAZ Edtin
vivo CEIO TR N7z,
DF A+ %2 OFEL ST - ETREOMMIC
R0
4 4% Y HERRICOEERRIZOWT, LR
MU ATV, YA FE L OREEFNRIT B BB
HEBEL»eTLIEFEMA, £/, N F P
BMoa—90dy P70 BCLbF 1%L A EHDE
B EREAHE OB 1T o720

B2 BEDOFILECBIEEREOR I —-Z20T
FERURBROHTEI-BTIHE

QYA FZEY CORBEFNRICL HEBEE L OME
KEED R NE O % BT H PIBEA B o IR
B TRTEBRHFOMEFTOF A4 XL VIBEEE
L, EEOBELFM 35T yBELOBETHIL
7o FEMNBOEBRE CHEMREFOE ) FEEF LD BIE
Tl & A & % ¥ VikESE VRIS b hiz, Z
BFERETHE, 30 & T CRyBRIC M5
AF R VIRENPHEIIE oA, B ETIEC
DEG Dot SHEFREHES L TR 2LEN
H5

(& k) B-43, 44, 124, 125, D-45, E-22, 34,
b-280 ~ 289, d-41, 44, e-52 ~ 55, 64, 65
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7 BRI CRE 11 F5E)

2.6.4 BEEMIETNAMIETIE5ENEOEE)
RARICEE T 2R
(aLE)
HEBERE S V-7 R B - KEEE - BRmRK -
' WA B - T R
ft % B ¥ & PES - GREY BRATHE
HRURE 264
_ THUEWRAEEETRT
(88 B FHC10 ~ 124 (1998 ~ 2000 FHE) .
(B M) EEPEAMGEEONK  DEIHOREL
oy, BAEBMNEATAEELICFIIEEIRTY AL
ML OWT O EREILFY ERETEY, 5HBOA
MEE ORISR ORRATRIBMELE 2o Ty
%o FBETEMOBEEIMIRIZ 2V TIE, M O#ERIZ L
WEROAONRLOoDH b, —F, ERHOEIT NG
oW TIFERRDIZE TN AL E 2 KA P I
LT AL E Lo T DEBRE S 210 SR/,
EFbOLERENEO L S LEHETELS By
LTw20h, EM~OEEFEORETHLON, &
VO FIIDOWTIRREAETHTH 5, REFFIRFFETIE
BN, BYEREMCES SNLILERR
ERMAIIHEN LT AL EREERT, BT
1L OB E BT L L LB, Hylh oo
ARYPEIGEZLLEELHLPIITLOOTRERRE
T5,
(A B) £8ERCEEY S LTHEOBVEELY:
WMESFEEHPIZLEL EEENTWA 40N, EFEH
HAECITEWHERCTHIER L0 TH 62
L, SHROBEENLGOH D FRBEHT L0, LT
D IHETMETERL 7,
HE 1 BEVEERhoFELFYROBET Y ) >
FEDR S
BIEHRRIIOLFARNOH IEBETENRE L
T, 1) BEEHHOMBEATIHEEL GC/MS T
WL, AE MBERTELLATLEHET D, 2)
<Ay TS LA BEIMNE B L OFGC/MS 12k B
B atriEy W TREYPIIEHF S AELFEmE
DEEOGELBEL~LOREETI,
AR 2 BB AHELEMROFHFEICET
A%
BEFE BT IR AR S HIRED D VITEHE TR
HEn bt REPLCHREE DD, 1) F7ERD

BIER S U HE - BT ARSI L, SROEE
WP AL LD 350 B SRR A A MR T A, 2) Hi
YUBEYZATFALEDTI AT Y 5 R, 1,4~V
TFHy, TUVEL T/ —LPERA T/ —VALRYE
BT, TS ORI - LR - S8 2 B 5
=t 5,

EE 3 LSRR T A E L E Ok BT

itz A5 2 B

RN ST LA R KRR IR TE T A (L O
MBEBLESB0, 1) BHAORREY, #REH
WA BRI 2 FEOMEEF ). 2) vHLAL
BHAOMIBTEE, EEREENE LT, BHAROML
M PR MK OMAR L BHOBHEETS M T B,

(% 8
(1) EARFEPPOFELLEZYRICHEIABT=FV
v P EORRE

BHRIKP O s oy ErEPERR(CHLT 272
Bz, w4 ZagEnERitE (MAE), vy 7 AL il
i, BE OB 21707, BESIIIow
T, MAEOfHE LD dERT A Z Ehhiro
A

(2) BEDE PO RET IEFHERILEVROIN
EORR

BEEEm A BT ALl E BB AT 2 HEDT
ok LT, KGEEUCRAOREE SRR L, KT
FEUBEFIREMB L TRILL LAY ERE~ (7T
il 7 7 A N — W STk, GC/MS Tatr L7,
COHETED L) GHEOREE TR TELI LN
BB L 720 COHETHRR P 6 FHEBEERARY
L4-vVAFtramiliz,

(3) FOROBFELBHEENRE

BERREEMME NS A8 A OB N AT O R ER
B LT RSO & OB IR L, o ED
RiFEEHE L, HEE, ORBKRDOFTRBEIZR
EE (HRAE2Img/]) FE L, FEA (v gl
1.35mg/l) b o le QRMAD R T RREE, #
ZE RV LA - EETEOLTHARETERICHEL,
BTIAF vy - TAB - BB - 77 A MG - &
SRR 7 PO RO BEEY L 3l e o 2z, @F
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HESLRERFFEATE R (PO 11 441%)

[FsrAF OfE R, LEfLTiEn Ry HEEEE T 7 A
F oy OMBIT, SEMOEGEEE, RENLEH
BOF— & 5B RAENR Y ZiREYEL
TAENTH -7, ‘

&1 O BRI IR ik TR L - R AR (n =
90) Mk Y EESEEFTHT Ry BoWE (PGA,
BIFIR L ~ 6 mg/kg), 7V ) KR ICP i (B
FTMI0mg/kg) kb, FTLBEREFEETERES
— ICP#: (#HTHR 0,005 ~0.05mg/1) TEIELH
% UFOZEHbhot, DEEEIIDNTIE, B

CHE VLA - F T ARBREL Y TEL, 7T
x+vyﬁu—%(%k7vz%v7,mmmym)
2Rk o, @QBHEOPRIEE 0.09meg/l TH
0, EEEOM LR A D Y BRI T
Boire QEAEL BRI GEEOHBERI 2P -
726

(4) MHARPICE T ZEELFHEOEE

BEHIRASR TN A ) Thobish, 7I3AF v 05T
MIbiLih, mNSTHLAY T A EATHEE
N, EREERTHELL,

BHATYLEBAECHREESNL AT 2 /- VAN
oy ToNR) A —K3— FOFRHTE U2 HE
Vbbb, MEEBRLT-, FUr—Fr—F (E
FHR) %7 A4 ) EEEAGIE LT0T, 80T, 10T
THHERIMmR L2 & &, A —F 4 — b AR Tl
LEEAT7 o /= WATHELZ, E0OFE, pH A S
VIR E, FRREEWIEY, EELAYA T -
ANE BB ERA, A F = 3 — P ARUITBAPEL
WU R LA AT/~ VALY BET
Er LBt TEEVETH >,

BEEDEIR 200 (pH 11 ~ 12) #FCA LA 7 A%
i A REATER & T B KEHE 100me &l L, KA
KEE L THBROERIKL R, %) VB
AFNZ T, JyBgrIA -7 R FN)
%~ 0%, UryBrYA 2-7oo0xnFi) i
#70%A%, ) CWER) AT 0T 7O L 80% %,
D R TFI, ) PEER Y T o S sk
s, CHEDHBRTTIVES Y TEBORKR L
ICHHLTWA, 77 VBT A7 MBIV BEE

KIZ&E - TIIREENMATHENTLE ) T Ldb
#otoﬂﬁ,W*ﬁ%?é&?é7ﬁw&%&&¢%
%Eﬁ%ﬁ?ofb‘éo .

(5) BHARDOS 1 F %2 L AOBHEKADEL
%@#6%@Ltﬁﬁﬁﬁﬁlﬁim%fﬁx%v7
BAEINERETAL, BEKED - (@KL, 3
LA ENEY DY A A F 0 o8 JISTETHH L7z, TR
IKBROEZIRS S & 4 4%+ OB EASFHEIESNID,
BHEERHCEEN S H o, RKSSRIEWOTHE®
M, ¥ 144F2 HEEL, FOBIFEALELL
G{ole —H, LRA D EBEOKE LTH L 5
<, ?or‘:«m’iﬂfl R L7z, MK EEIKO BRSO Y
44 % L VERBERHBGCES R o N, EIKERTES
TiZ OCDD OEIGATEH - 7245, RIKELRYE T,
HxCDD, HpCDD, HpCDF &8@E{Eid - 7o

(6) BN IEAT 2EHLEHEOENHETNM

(LR 2R

B RE R WL i S — ﬂx%fﬁ%%ﬁ%ﬂ‘ L ENn A
AOTEET ) »VFERHYTLENT, BHAK
(BEREALY Y 11 308, —BERL355 17 3 R USLEK
(REREAMLFBE 11 SR, —BEALSTIS 14 308D EIRHLL T,
FHMEEAV-AHEERE (v4 70y 7 AR
B), BLHEACELERE (MBCHE), 25l
BEEWETA NOFY Ty 410 BRIHERA,

MBG HERIZ L LRIEHEUOE =Y ) FIIBWT, E

AL HER I RIE 1% AR A R L, MEAKTH 91%
W TH - 2o —F, —BEMFIHR AR 53% D30
EFRL, MEARESTUVBETH 72 BT AT
Oy Tyt 4llBnT, BRELTEZEEKD T3%D
FHA,L T AR S LE%ATHH S, RHEKD 55%
POIEMNRD S, T, — BRI AL
15% 0 6, ALFRKIE 14% A0 6 T A PO Y iFHEDEED
LNz, alHEnOEETHLvA 0 by 7 ARKRT
i, FEREMTIE O FMIE BRI AT AR A
bz,

(% %] B-64, 113, 114, 117, 118, D-16 ~ 18,
h-264, 268, 271, d-30
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E AR ER (CPB 11 £8)

26.5 WEPOIEEVERY XA IFHEDOLHD
- BMERROBRCET IHR
(LX)
BEREMES V-7 @A %
H:& #
RO OB R OHEREE-
p O T
b % ® & 8 9Ey
TR RE ERT
(B M) SERC 10~ 12 42/ (1998 ~ 2000 /%)
(B M) whwanED L) LR AREHRITA
LA o200, BECIIFEROERIITET
ik, AL Twa, ZLRMETES 508 HD
LM E I L2 MEWHRTH), BHNCERINTY
DNER Y TR, FERMICERSRAZ D, S5
BEFTERINZLDVFELDY o 2T, (£FH
WiZLoTIROTNCrEN, AEL, €RT5D13
BHECRRTH), SO TERKTEETHFWENR
HMIEATLE-TWATHMLIFEEL I 2D TH
bho TNLEMETEZHBRELT, N4 A7 vt
A - HESHEHFMAREOREI ATV S, hEH
B ALBEE=s ) » ZIlEhnTETWHERERY
HEpZ, EBOEGERTORY V- EOEENRZ Y HL
MIENTwAELE, ABRPUEFETALERROME
ML (ERENE VI IEECHEL, #FOLES
TRHENTLEI LD I TREL) . RIFYIBET
i, COEEFEMRBICHL TS L9 %, eI
TLHubwL—ikEE (A%, ERNEN oRkat K
BLL 9 AF 7 e AEMRETMIEROMIL BiE L T,

P RRILER - AEIEE -

LNz

IO ATREC L DN G RBREOER

PESEAR & fEHEL 2T O TH S,

(A B) BHESEHICABRT A0/ 4% 7 v &1 -
S EMRRAOLESMF L LTI, REIHOREIC
BHECIWF-s2ME b 28, REABOERD
FBTHLAAIEAEZLREWNEOMICTRRTH 5
Ck, BEUFHNLEMTEHLIEENBITLNE, £
Dizdit, FITONA 47 v 4 EOERE, ks
R EH BT 2 O OBHERE, S FT vk
FEoSEFNEMT, LFESNICILRT 2 &) 2 ERE
A AT v A HEORBRFVLEELL, T, R4S
s TR LI OREEERE L2,

(1) 734 A4T v o EoFRl L MELIIBT 575
R RATIE & % > TV BILFME L BHIE L L
TREL, BHITORA A7 v A48 UFCEERERsH
WCHEVERERR) DR L L b E gD 5,
(2) 437 v A EOFMANERMSTICET 205k
BADIL AT v A ETHRONIBEBELEROE
(b, EHEWS) TOSURINE L OEY
247 ¢
(3) BESNHTHR LT AHBOHEMGEAL DR
BT BB
FHME & SRR L S BREAE L ICE
A+ aHaamEEogkniE L EFht O bEr
p7 g
(4) RERREOFMD /2O RER OB RIELIZH
T LHFFE
BESREOKBSYE2S ThHb LELONHEELER
HOFHE ERCAITI 28, NAF7 v e A EOEERE
L b,

(% 2)

(1) BRALEVHENBRELEBEBNAFTT o214 D

£}

b R AR TR OV R AR R R AR R L0 B B v
LESHENARR TERIEEYEOFBHITMET - 720
¥/, EEEHEL TS, I Vya, HE,
VY LAY, BEEE RV EERKER, 260, B
F v bfbdh Twad v raHETERAE
(DAPHTOXKIT), iff & 36 W % v 72 5 3R
(MicroTox) ZERL 72 (R1)o 5 HIHRDOBN
EAREE R R L,

(2) FBREOSBELORHK

EHEO BRI IS T D 20 OFHEREE AL
—RE LT, MSRREAGBEGEEREL AL, BB
M EAVTAE— LAy -V TORTERFEI L L
2D, BEIrOBRNECHERTOBRESTETH
LIENHONIE T,

(3) BERHNORBAOHA

T RGO & 4 3 F 2 LGB L &
LT, Wil & O 3 ks ikatpl~, —3os5q
F7 A EEM L, kB TIMbERRIZ L bE
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#1
bag: ! 2 Endpoint 1 Endpoint 2 AR
v bR NB-1 HMEERE, SfFE  WEEERRE El 37 B5Tr
MCF 7 MRS A ] 37 BR A
A431 Wk E /& TrE [ 37 TR A
HeLa MEEME EHES ] 32 BRBEAI
WI38 BERHEHE /i [E 37 RN
U7 MG iE e (U ch R =] 32 B
HUVEC MERE AR EUNBREE4LE LEX
HepG2 FEGHIHE ~ H (& 7 ERBST
S kAR PC12h HAHHE /4 E IR
‘ NRK 52E R HE AR &S BRAE R
RBL 3Aluci/p4Al  HHEAE EFE  peroxisome HiEFEYE B ZERAH

. HT 1080 MRERE A:FE HREE 7 ] 15
EEE: 4 v AYH AP (96 hr) = HERHT
Yo St sk HE (24 hr) ZIRE R

A 2R iEENCYN

IFY YY) LAY L S AR E R NP

R RFEMRE At Y4 e T
F v b (HEAEE)  Micro Tox LR HE ) 7 BRI
DAPHTOXKIT S vk I (24 hr) ] 7 IR 2R

Hizina <, pH, BELRSEOYHRMHERIKE (EH
TAHIENFW ORI E o, —HINUKEF T, W5
DBESEEA BT L > T THE S E SN
ORI &I 7,

{4) HMiRATERGEEOEN
RABEEEEL0 O, BRIGFHEO—TBLHRE
LTHMaRE 7R =2 R) OFmEEBII>nwTs

T LAV TOBIT T2,
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2.6.6 BHEICHT 3 VOC DENEBH L XK
HIREFITZEHEET TR
€:ET )
HIERIERFR 7 V- 7 RAMEE - LR % - mE 8-
VERESEH - FRITH— - IEERRE -
FMEREA - AR
KA B R W EHERKE - BURER - R -
A - IR
b % 3 ¥ & KT
_ FRERREARE LR
(%8 RS) TR 10~ 12 4FEE (1998 ~ 2000 4EF)
(B #9) KREHEBIEEOETIC L » THERS Y
A EAARBIEL, N ¥ YEDVOC (volatile
organic compounds | {EREH LS X L RE
REOINEL ) A S REAEFR TV, —%, VOC ik
TREBAGERIALTOY— 2 BWETH Y
FRATE R R TR E OE RIS IR b R 2 %%
ERZLTwWA, Ld L, BAoVOC NFEhR, B
oA L IEE), B R A = X A% A KR L TR
ALERTELY, F— 7O - HEL ) TR,
BYIREZ 8 ¥ 7K - dhAE - BUE R &0
FHBELEHEE: - VA2 OBFROEBL FCETL 00
TS % EOWREALE L SNT VB, Sl
BV A EBINENBERLE L Lo TV,
AN BV THESRAPIZBT B VOC 40
BRER % B2 IERRAE, 7 4 — A Nl B LERE
DR 4 T A BT VOC BT A GBS E 12 B2+
WMLFTA LR EMET B,
(M B) AT, HieDVOC DEMERERD
R#L D, NMHCI8H 5 VOC SR ahiikic & 25
BE sy, ZRENKEERIETSEFLVO0E
L RREE S bR RKIIZITY, VOC i b S ik
SiEMROBRE - EREEBHTLILICLoT, My T
2N FOBHNE, VOCREBESEO TR &%
oAt B E LIS, BSFY Y/ RS EEES
EARRET B, '
VOCOREFELTRE Ry o4 2 EHDHBE
RownT, REFECBLRLEOAEL Y L, BHE
TOMOMIZKELMENHY, HF 2SO 3F T
2y YA rErEN A ERECHFEEBROMRESLEY &
NTwd, 22°C, HBIE L Y3 - iHESTO VOC
BHll % ATV, EEITRIET OGRS I EE T

Ao TORMOBEERIZ WL, BEOHBGRR O
A, WHRIEGHE LR EERERL R, Tk
WHEERD - BEIBET— ¥ 4 SI28yT VOCU O
HEWET D, VOCOEMSHBEROMITICHA-
TR R Bl R g, THREEReT - EDtte -
BET R MA DT A 2l EORERYHER T4
1d [REFREREERT Y AT 4] FRET Lo
Bty r7izonTit, VOCHEOOPCTEHE
WS AQ RREEER UNES E & AT L NS BEE T 4,
SNLOT -y RIFHBEIC L B TERHT -, "R
Bl 77— S4fALT, KRR Iab—vavE
TN L AR & F OB U 7 74 ¥ 3TV, VOCTF
Pk TRERARIED AN Z X L EEES T
Lo BOENIMERELELIVOCEZ Y ¥ VY AT 4
DOMFIZET 285, VOCHESY FI) OB ZITI.
AERNE 2 EETHLIARER BT OVOC
FEEWHEE @7 — 0 VB L 2EEHECHER
@E=F) 3y BT L VOWRAYLET L TiTol
RIS A DI Lo TId, B - BRI (H
9~ 11), JCAP [ KABEGHEO/HOHEE MEED
Hl 7Ry 54 ] (H 9~ 13) SE0E 7 mEmEm
NOBETO s b EOBENLEEE & 572,

% £)

(1) VOC R4S - MR OMEHZET 5HIR

1) BEEL SO VOC 34 E - VOC M OHEE!
BEEEFEO VOC O it ABBEREERD 5 5
BRBEETHELELIOR TV, IR TIEHIZHER
BEREOT =51 T b0RER TP AL &
NTWehs, ZHISHIZ TosF (EFT BRI O I
PEDERICLLEE), TAFY T, I—LFA
§— MEOFEERNEEB IR TELE S hv, /22
EHUFORBH BEAOTEG b K& io, BAEHIKHE
DVOC DHFHEDE LA NETH S, WIHEEE, Th
HOENEH/IEML, HEBEFSOH £ 70
FO#R, HEBHEEDO VOC DILFEL 2% KETH S
ZEFM Lol BREIIEETLZS ) —0n%
HRE LT, MmmE B bz 7o) S EROK
AOEEDHE, CHIZLAHFSTEHBTEEED
VOC & LTHEHi 5 &, A4 E LToEHEOER
WHBEELABIWLhE Lo, U DERES
HEF AT EALFEWHE (N0 8 IEROBRRICED
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B BUBATZEATER (TH 1L ER)

Blahn VREL D 2 LENH L, FELITAETM

EREAV) VHBRARRREESKEVWCD, SEOAT
VN RAE Y FReNN Ty TS EITo
foo SOEERTEIIERY V) OBRBEAWNCHT A1
S o R 58 S Ao B 3 i % /A N D A

2) BERAEE Wk 5O VOC BER - VOC MUK

DHEET

PRTR (FGE:¥ Bl BEISEHE) OMREE LY
Tl ERENE (A »ooREUEDHORER
8B H N SESEETHLIE, TREEMT I
Iy, ¥y, Yruaryy, YruaNy¥r7T
bY, 2Ty S ERTEEOBEREREL LD D
TEERIFEHLC L, IS RE - BRlO
HEED O TR, WE, 6O VOC EAAT100 7
bR ESEEEZ SNL, AEELEESERED
FTHFCREFTENREVEE - EFIMEED VOC
AR RS 2 -0 I MEE RO L T ) AT
VIRFOHR A S A L,

3) PrALREILLDBHESRLOVOC Hts -

VOC B DHEEE
ERTIRETOBHEDH O VOC SR - Mk
DIERTEAT ) 72DV IHTERE 127 | & e 3BT 8 % AR
WARLELZOD A VRE (P AIA, B) 7
FE RN - BRI L oo b AR AETEERICE Y
HEEEE N P AL (#350m) T, MAZESA
HN 7y BIOLENPRET L, P AN BIEER
BEO AL #1,200m) ThHb, ATt
WREEBEAILE-ETHa7DT, Bz ivia
¥»7 72 %— (BF) &, WHEhiZsT5BEOBMERFK
DHEIMEHEO BTN T 2L E L7, B A
THHEMEEIZE PR s iooT, FEfEgoELs
EF OBMGBERT L. FravF—-2 i hiEons
EF £ EAMNOER - B E & HEETH L 72,

(2) ARRFFRIZHT S VOC OEEREICEIT 2R
1) BEEMO VOC i 0BT
RERADIIBITS VOC OBELILET 00
HOMRLZEBM S A7 43T, FHEhREC
BOWT74 -V VBRI EERL 2. BREIZERLAFC

FhL 2o, 199 FOHEF G R TEOGTEA M

LTWh O RAHRERECHE LD, 70
DD T— 5y P ERG, AFIIBWTIE3 AM

Vo 12 ) ORI A A LA IR D i A
VARNCIERT 2 L AT E Y, SHROBRAICEVTH
BT TLFE NP, AAIRWEES Lo ks &5
TAHEIENTE -,

2) KAHED L L > KR
WEFIRAERBED 20FEBIZLLL LY FR
& ATV, HURT AT R s 2 i s S O AR T D s
Wi, BRI S TR R BV TR R B
AN ERELTwA I, TREELIZAFTY
> b igEOELHEATHRIRIC BT, 1 ppb S EE
ENEETHEINLTWwAZ EXEL M E Lz, IO
HHENESAE R REICBVCLEED SN0,
REEREEOEERBORIIGED P L Y FRT Y
KEEF T & DM OFS £ 5Hh L7z,

(3) EZBY LTV AT LETFRETARRICEET 5T
L) BARFERIT & B G AR HeT & el > X
7 b DT
MEFICRWTEZS Y VAT — T a Y ORERE

LR E SO EMIZ S o TEIME S 5 5 BHRENA

HiZsl s REAGRBEM M EHL M L7z, WERER

THEOEREGFIIHTA2FHFETRET S -0 BU0R

EBETVTHNAC=q/{Aexp(BO U 2REL

foo SIT, ACITHEEHHEF AL BBEHNM, qi2

B AOHME, UR—EEGE, ridiH§ED» 1%

Hs FColige o XEREI ORI E B 720

fii, ALBREBMIEOLEETHL, RIEFRIID

MR & — i3 5 720 R FEER & MF I ER L 7,

ChEkHITENERICIBIAEET L ARIET 27

HORFEERICET A FHO BRI LT 57,

2) FHEFLOBE '

Holg - LEILHEFLOBEETHICHE T 285 %
JCAP 7V — 7R UF, KEEPA LEFTiIToTwi, K
BRI HE L TvA Models-3 1, =0 KE
HEFV TV AT A ThE, MEBEIEFTNA L 5 —
7 x— AOHES & N L T T REEE 2T o 7295,
KEFIEZOEFVERACT, DEAKERFAEL G
TET A~ N TOEEKEHE RO TFHEBNT— 5 &
DIEEIT, EFVOBEELRIELL, T/, VOC
OREFIZET 2 BRERIT LT 5 7
(% ) B-27, 126, 127, b-118, 119, 136, 137,
290 ~ 293, f-25, 35
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2.6.7 ZHRIFHEMBF (PM2.5) OOLHEER
FICRIFTREFARFOBBPICHETIE
BROVAE (MEE)

(A%E)

WMBREE S V-7 RS - K H

WO BB VRREESL - R - LT

_ TREEREEERT

(B8 ) “Frc 1l ~ 1348 (1999 ~ 2001 £ 5E)

(B ) 40, AR ELdttRPOREHBOLR

FREIRFORLFASNT, B, SHETRDE

(SPM) DFERIZEHTH D, ZOSPMADKLTES % 5

$% DEP (PM2.58T) 2B ART LA F—Ha%k

FREITIERLCABRTV A, $7, B0

T, DEP FEBREY IR ELOETALEREL ) & &

CYTIERWLMILZ, —F, Bkl o T, HENF

2.5um LT DSPM, ¥4 b HPM2.5E.LHEEIC X
LT EDOMIZFB IS CHEESEHL 2 LAT7 2 )
AR X)) ZADEL DFEAHARICL - TREN, FOf
WEEOEIMIIbMMI s O -X T v FERTET,
LaL, COomMEBOHEHZEBFREOEBLGRIE T L&
NTHESF, OIS OB o T
¥

FZTARETH, HADKREHBD PM 2.5 DAL
GEFEDHLDEP 2 HRWHELE LT, 71— Y UEAD
BEEREHBERETED nvitro DEBLEHAS DL
LI EiCkh, FOPDEDLIEWESED LS B
BETLOMERIBELIRIILTVWALEHS AL
IhECEZENFELL > THLATWAHBDO/ DM
HAEEBRIERL, BEREOFSAEL V74— A
bbb EHMET S,

" &) _
Ml LERCLALHRUEREGEREICETAE

RAEFHRBRITIIHEY 2 BT

(1) BRI L A000E L UHBERBEET ICET2E8

ek did) iy
LERIGGEOHEERNE L RIS 5 2 LT
&b, 2T, ¥+ - EWMHER (DE) 2FiZL 508
PREREENOFErEREEENIIHS DT A0
OIEWEE L NET 2, LHEOBRHEL, BEOE
5t LEROEEET O3, LAOERIIC
T ABESEAEALIEICL Y, EOIENSE, LI
Shd 5 WVILLHOFBEMERC LORAET S BIZTE

Wit s,
(2) LM 5 0 9 BE LG 52 00 F2 0 BRAT
B, L0, MBI OWTHREEMEL SV ED
B IR L~V TREESCENRE S T, WEORE
EETI
HE2 DEPMEPKMEE & RERLSHRKIC R
TR OB T A5
(1) DEP (PM2.5) W5 088 DEBEVERIZ
& 20 IE AR R E OB
DEP O g bF K G2 EWEELSTH L, £hEh
DR FERNLH RIS L, IEL LEREE >
b, EOLALWENEDLIIIER L TIRESEICE
TADPEET L,
(2) FEREMREA L 58N EMRICRIZY DEP®
BEL R O BT
DEP i3 ME0EE T (NO) &K T 58%E
(NOS) #*HET2HUNFET I B LTY
Bo T, FNHDPWER TV L RGREEES
ERL, FAUCL > TLEBLPRENEMBIESE LTV
BIENELLRD, #2C, DEPHOED LS LHE
FAMENEMARESEL TV L0, LMER
CRIETREEF RO HOEET - ¥ 255,
(3) IERICEITT DEP OEFERT ORE
DEP (PM2.5) 137 — 3 I h L RENREFO LK,
NOSHHE L L&A L THRBERICOKR A LREEL LS
To REREIL, ML ESEOMEL b HEL 7B
% DEP O EAL 7 & & IR L, R o
RERE R SEMEY A M b oA CEEARE, MRKEINEERD
TENZDWTHA, DEP DEFHHIE % 4 L A fRiF 85
CRIZTTEREBiTT 5,
WE3 7A —¥UBERmET (DEP, PM2.5) @
Fifi % hiE s iﬂg—ﬁﬁ%%@%ﬁi%f%ﬁw
A CHE2ofEEOR TR EESEET, ¥
ML LT RELHBII 2V TE 48— EEED
F-F—%FHZT, v FORBEIRIZTHEN) A Y
AR T AR AE 5.

(& #)

BE1 VBRI DHAVERREREICHTIE
FEBLNSENICAT 5 ERNHE

LEMICL 2088 L CTRRBERE T LERE

HENBTCE, BRBEAEEO 7.5 A AMEED S »
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MG, LEMOPECELSLHLE, ALOEIZAT
B ISR, Wb AIERSIEEDREL R
W AR THLEE L LN, —77, DEP OHFIRMN
BEIZLY, BECETFLA—BHEONETRIED S
N, $72, DEPHREIZLY, —HMREZE7H v 7
F PR A A CE AR B & NG E MRS

HEEL, ShoonRE.CEBE, BIEEME0Emc L

Difk Lz, £ T, DEPRREMETFTRERS LT
L OHEEEEE S /ML L, FOMEAEFCE I
E~OBEBERS L CBEMERS T U e
HEZ LTINS, b2, TYRAFILLIAME
BATE, ERFODEP 3BWIHRIGER L, Bik
B DEP (33 RS 2 R4 2 L ATHIEE L 72,
LEROBBRAGEORE OB T, BRI
DEP ##5- L2 v FPOMTIE, MOoEHMENIC
i, DEPH#ERICHO LAY, hEIRHLIh
Pol, T, BEMRETCISAANMRE LI Y PO
LIRINE ROBEEARZ RAEERPTH S,

#BE2 DEPMEAEMIS LU RAEELMIRICRIE
TIERMFORBINCET 20X

DEP (PM2.5) Mo OBFENERZEHEHNICLS

LM REERETOBNTIL, DEPZELTy MIE

M5 T2 L, REEETD v 70K LELEETRED

T LA LA, LML BN AR T S E

WALOT, AV 7Ty 2id7.53me/kg TERI D,
FOHEsE& (LD 100) 2 DEP 132mg/kg ¢dh B Z L AF
MWERL 72,

B RIC L B 08E L IS MBS I RITT
BEEROBICB T, BELZMERMLETHNEHR
Hosmd, DEPOHEIIET L TR L, MladEsE
MEE &R, FOBTFORWHO BT LERT,
SODB LN Y T -HAHMBLVIEHE L TMAT:
DEP O flifasiE i DEP B L D b B LoD T, A—
R=FFH A FORSPEN SR, 2517, HEAR
TEm SN, MEFERLHESED NQ OFEEREN
MM s,

RERE N LICHBBEEERN OB TE, 3 mg/m’
DDEP %7 A AEBEL L~ Y AR, 37 7 — ¥
BHA N AL VEE, NOEEL LIZET L, DEPAIR
PR IME R & ORI RTS8, B L A ARIEE
FRILSTLTFLIEAHBIL,

BH3 Fr-HIHRMNTF (DEP, PM2.5) O
HREHEOR - REHRORITICET 38R
FEE G, BHMEOHMPIZIT > FETHLOT,
AEF T EHOINEFIT 70
2OMOEFIEMRSE E LT, DEP ORGHHEEER
oW, BREHFERT,
(% ] B-39, b-120, 145 ~ 155, 217
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2.7 BARRLER

2.71 EXENBROLYBENTILEEESR
ETEICEATI2HR (BRFEE)
(A%4%)
BB N -7 OB - BHAT - BEKE -
ARG - AE 3 - St B

o4 B RS R

HH RN B A B A A A FE BT AT A T R R A R
CE O F-E O fER W WM
wE O®-F

i EIRFE B K A A TR TR

A VI - F i . v
L RE -8 FR-W E
e S =

ZHIFAEE 3%

_ THamefERET R

(B B Fr7~ 115 (1995 ~ 1999 4 )

(B ®9) BT Tz &t EIRER oK
i, FECBITAEERAKFOBRTED 42% % 50, F
DRERVFBIBROFFRFS S L CARGH 2L T
CBe LAL, ZoOMEOMEIL, SMeRHEREREE AR
BEROLLENPOERBEMIELETLL. T
7z, BEMEOS VR EMAE L BRER L0l
BB Er g, W75 v o P oREREE
CABEL7ze S50, YRR 2 HEAOE BREOS
Wr, FLIBIZTVBED O, EEEREIMEE LESS
R EDROOb B, 22T, BEOWITELHE
L, TOHCEERECEEN L ER L 2o kasF) HT
R HEHERP L ETH L, REfEOELEMEK
D2HTHB, (1) PEBFLHREOMBOKE: &
Kl of T4y, JoMIEoBsEs S50
L, AMESPRIEITEELZIEET 2, (2] BT
THIRIZ & 2 BRI OV B B ) 2
BELOUEDELT, AEMBLTHVLNOEERE
BORMEL BEARER T TR 5,

n &)

(1) BFAEMEI B 5 A =BT

B3 a5

TEROB AR S QEFHEHE I} 7 ihim %

BEHZEL, MATKAL Y7 X2 OREET-

RIERMHERR

Foo THEEMN O A8 L Tid, BEEE & RERE DAL
A E TR E S v, —, BRI B D
Th, £ KHEZ S L EfTot, TOESY
v, RERFEEKE AR IERT AT 1970 £ 0 S
ToT&htDh¥ar7y 7 Pyl vEgyEE
wInA, KETHE® —H L CEE LA, 308 - RN
#TE, HhERCATEMR L oA E - BF
AXET 8B E N HIZT» 7
(2) WRBEAREH2BAEE (hy L) DAERER
e (R T Rl B
Briliic 6 HOEMAKREZEL, "Ly TT
P HREECTZALEI OV TRIEERY T
f2o 1996 FUZIE, 6 HDOKFIINY L ¥ OWIE T B
b S THAL, 2 EOEREF Y, 1997 447
i, NILyOBAEREOEBELLL D, TLbHD
BIEOBE2 A, AWEREOEZF I T 55T
7oo 1998 {21, N LY OEBICL-TETELETSS

Y MNOBEORWHSEER SO R (RE - RER

R) 25 R ARBLIE MR E VTN,

(& 8]

EMTIE, 74 2L TSEEORME 34 il
OFERAHT SO 5 136 MET L, FAERYICHE
LT3 EHOTEHLHT 505 45 BT 508, 3
LR T T2 P ACELTEIERE 6 PEFES
rEHh 416 OBEA (taxa) TR LT. &Y Y E
(TP) idErHERL AN THhoh, £2H (TN) o
EWETR L, 2007 4 b g BES T 72,
THOTP, TNOETFLBIEH, BATHbIEEHFEA
TWAEFHREBONLGELDEEZFLAN, soo7y
NaBidhh D Ehot, SOZTOT 4L g BOMKE
i, WROBHEAFOMBE LB L TLBAL>Tw
7ro WMHTIRBEWEAZTT7 40 g BRSO ERIZS
WRRTVD, U, BTLRREEORETH 5
FHTILBbDEEL LN,

NT LY r Ly ORERRT0EED bR
100kg/ha B F Tl 7:4%, BEIR 1000kg/ha £ 82 T
Vah, ZOMN, REAOBMLSER NrLrEar
LY OBEIIIE L 1% o A, BRI 80 4E4CHD IS
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BE LT 7TA4 2 (Microeystis) (280 S/ TRFIZ 7
VT PEE A SHIIEREL, S5CHRAMEOEEIER
L., 85 & LT Daphnia galeata %5 Moina micrura |2
Tbhot, FLTOE~-WVFRIIAIATTAILE 27
Lok baEoREEFAMLTCwA I Edhholz, T
DL ERB L FREORBES, MBEEROE
b, $hbb7sry b BEERKEOELDP WA
BHEENLD LB L7, BRI L ZHEAEOHEEDE
SR, WNTORASGH S BMEREHETE, HESEH
fFRENEETHSHIIL

Ny LB ABOBEY T 7 7 b Y EEOREEL
%, 1996 FOERNL Foi - EMBEREROERY 7 —
5 ORISR ITVERIT L7z, ZO8E, N Lo
Microcystis, Anabaena, AR 7 & Lyngbva, Phormidium,
Oscillatoria 7 €T A A& R T A RKERMY 77 7+~
ORI AR THL I EAHBE LA, LAL, K
WievaFsr s P ERUNRRES T L7 b AE

WL, 7007110 OBEETEELF 27, #0
BHERE LT, QA X082 T5 02+ ELO
FLRBEEL O CLHPEE DI L ilLbEmT T
7 N QBRI L VNEEEN TS 2 7 o~ DEBEEN
BT ELLGNRI,

1997 £ DEBEI L, Ny L yOEALREEVIHM
B 2 A ipfe ot ) b SR E 77 2 3
bz 7oL ORETHE L 22, TOER, &
WHEE, DO, pH & EOMBREERNCEFHIERES
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BREPo Iz, EREIHELELIOINE, S6%5
F— Y EFMPLETH L, —H, BEONHOKER
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#HoEFMNT A NIV )BT R
v, KFRE I AEBPOEER T OHEERA A
BEDKESiIRal L aHELL,

(% &) F-6~8, 14, 15, 18, 20, 21, 24

2.14.2 %3F - 2ERWR

(1) AXTERERBRICH T -HAHR

1) AFHHEDRAE - B A H = XL OBEIIZET

LAkgE
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L#dts, IEN-7 BEELBTAHCDS BB L5
BREWEELORETR, BHERCBTAAELET
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24.7m) ILHESTHELIGWI L b7, 61
MTEE ST IR BERE S T CEDIIE VTR L7
(4)*7/? BULEMEREA PN ) =2

T L DEEE S 5T
TEBHAEOEENERHTER I v BHELT
Iwatsuki (1991} @ [Catalog of the Mosses of Japan)]
@ [Alphabetical list of species] @5 — ¥ [Zf @ 34
&, ¥4, BolER2%S %A T, [New Alphabetical list
of Japanese Moss species] #fEmk L 7=, /2, Wiglk
(1996), IRIEFT (1997), & A -l (1997), R
{1998), TR, (1000) Zh X OBEHEL » FU A IR
PR AT € | & & P A

(R ] B-1, 117, g-28, i-20~ 22
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B RUEATRET R PR 11 R

2.15 BH¥RED LURBBERTRENRRERICL IR

2.15.1 HHEREFRTSERENR
(1) RIFEB(LOREDEOLIREIEE & TORES
[ZBEY 2 ERAIR
Qr7 T/ NORGNRE - M OEEIZHY 5 8
BRI 9% — BE_E A & D BRI ATIE

(EYE) KABEERNT AW - BH—0

(83 P9) ik 2 ~ 114 (1990 ~ 1999 )

(B &) SEr v ~DANRRERT— 7 £ LTH
B 57200170/ LOGHETVERETLEILE
Byl LT, ERETA Y- (L—HF—-L—F—)
L AMEEB L URBEO T oL ORHN B
LT 5,

RN B) AES A F—iZL 2ol B8it b mE
7 Ao EREE TV, 2T OB S EOHRE
SATDTREFA LT E T 272, ShilE-T, =71
U, EOGAOEHECEE(LE EOFMEH O A
2L, HBEOWGHEIZIRFEELORBIIZLO A b
T s WG4 SRl T EN L, 8Tl E DL
R 2 L AR T o, E7, WANRY
PSS A4 - FEARL, TTOUALHE, KEN
VRS GERE, oGl %
ERAIZMEL e —H, 1997 &R, YAyl
BN S A VBT - F 2 AFL, KESER
BREBLUCEDTADEREIL BN L. A=
ZaEBETREOSHARRL LR, ¥F, BF
DEVAI LI N, 351D, 19994 L 1 HEER
BRAeA (0w (2229 4 F—F &7y, s L
DIT TS LA & R OBE % 1T - 72, BT
ORE (BFHEUER LEREE L DM, iRk
Fo#TIC L B 7 1 ¥ —F 7 DRICFHIEOIEM,
kT oo L Eos oL SR TEll s — ¥
AN, T, T O EREOHELOLEIZL
ATy MNEME N, TS OB
D, WEREIEE B TR O AWETHETT IV LB
LV EOHGHERE LIRS 52 LT 4 F—RElraxh %

FEHTHLZEDNRENS, T2, T O VAEEET
VOB F L IL—arilof ¥ —F— s HHT
bha I EARE R, |

(£ ) F-16, 26 34, 35 37, 40, 41, {-36, 38, 38,
41 ~ 44, 48 ~ 53, 107 ~ 110

2.15.2 WIRREEREETHTFOHAR

(1) A X—T 25 7—U TERFHIREHET 3FHE
(BUE) BIFEETR 7L -7 PBEE - BOIER
(88 F9) SR 11~ 1340FE (1999 ~ 2001 fE/E)

(B ) BEFOfFE+E o+ —, ILAS - ILAS-T it
KRR ERE SR TH Y, MG REL LT
W TR A G b, v EBIRRE - SRTT/TREAE, ORIL
WETRI R R AR S T2, LA LBIIER L, SREER
AL L RE S, mEREREIZb 2 L b K
LA RITT TS EE ORE R EOBENAST
Ehv, A A=V w7 =) DB RRE (44—
rZFTS) i, Bl EnREREAEL
SUREMHEERRGTO O — LT &Y » 78l
AL T ANERMOEBERL v —Thbd, JOFEEL
Y- OB SR RO T 4TS 2 &Y, KRS
EITH b, ,

R B) A A=V FRTSOMERRETI 2o,
PR CH ARG, BTEOAMFTS (BOMEM #E
MB160) ERUARFFHMCTHRME IWBEE L,
X-Y A5 =V a&He TR SR % X-Y 8711
BEEHNE LI LT, ZOWEHAFTS 2 AT,
BAE LR, KAMOKBERORIER T T, HiE
EROFEH LT/, FOMB, FBHTHVLTFED
1000cm™ BLF D Ry S T, HE O L M
TH, taTEHEre LTERWETHL I LD
oo BI&HEE, ZOWEFEAFTS ¥ v CEBRERD
A, ROEBERNTTTORERFTTEDL T T
ETH D,

(R %) A0, 43, a-38
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EIBERTRRTSE S (FH 1] 4£5)

2.16 X&E - P RBWLICL IR

(1) KRBEEROLHOFAREYOWELRE - BRI
k& SRR AT LOBIHEE

(RF/E) WHERNE V-7 HRETE
(SBE) BRBHERE/ V-7 KETZ

& W 5K OB & E4 F

® Ot K L R

N i == - o

oS R O¥E KR ¥EAEE

oW K FIBHIER

FIER o hdEmgs C A KN

WAARREHE VT b RAIEE

H o fb 8 10 % 60 INHLER
(R B PRL O ~ 12 SEHE (3997 ~ 2000 4£5E)
(B &) &, HE LKL L
T, B ERTANELEARY, REDir kBl
FL, T sdmRE0ERY, BEstbrHL b
THEOTEELVNEITTEH b, FMRTIZ LI %
Bk, E{boBeom ety imdmos
B, W - EFE, @EBERC DI HE -
AW, U BB DLEY CW, amEEsS
FrE, FHROER - mEkOEFICEKT 2 BAE
Y - RAESYOSEERFEORY, ThoOME -
DB DRI E R SR ARG LA
FUERE~OFHEEEF{LE 5T ) L, o)1t
OIZHDBE TSRS & CHERERT T EEL T 5 8
OEHEIEE T, BREMEY A7 L0 FR
THIEARFNE LCHET B, KEEITHLGRBED
GVEARY, REHPOAKERERKOBIB LY
FISH #:% ELISA % B WAt o {tilg o Bk
BT DWW TRE R 1T 70,
(B B) ShECORRICE DKDBEF(LS & U067
OEELIIIEE B RA TR E (ERL TV
JERBLMIENTVER, Ihbo) LEEEE
EH Vorricella convallaria 33 X UF V. microstoma \ 220 T4
AR RIZTIRE, pH, HERRE, SBEL L ToM
WM - BE, MPMESEoRBERNTOREESHL,
L, HANLERIET LCUAL R AR ENAR v 1
FTAHIENTEL. ChOOFAMEY* #ALT 2 1
CHERET A N, BREKESEEEROBELICOVT

I

e 4

HEZITY, 100 Ay =), SULAY — LORFEMTEH
5138 Philodina erythrophthalma % G HEERTH I &
AU RELZIE BRELBVYWTLHASA
P erythrophthalma DR ENHETH S &, KA R
Hi P erythrophthaima QR (CHL T A I EFEHLD
(L7, 7, BFRELOHRERTH2BHEBEICE
B3 A7 BT LRI Nitrosomonas B3 & NEERRR
FEALHTE Nitrobacter B O TG EH IR EMIEH 23317 S 8
HEA FISH S ELISAHEC X D R8T L, 4R omifl
MIEOGHMAERSPIIT B LA TEL, 8610, Mk
HEO S RARGORTIAE LR L, TrEZ
TRRAAIEE ChRoOAN 24%, BHMEMILHE TR 1T% E
TRE5 2L, WERISASERIEISE L Th 6 Okl
BOEHEREGFNLEN, 6.4%, SABEEICLETL
EPRL L L ofs, L EDERNLINLOF AL
ME AR OB IR A LTo#EIE
LEERETSFENOACT L LOOEREHETLI L
HCEL, '

(8% 3®) B-11, 18, b-15, 34, 40, 42, 46, 49, 52,
53, 61, 97, 100

(2) XEFIMEPVRESUBTFLAF - CHEETT
RELITOWMBICETOIWR
(RF|E) BHERAT | REESA
(38F) BHERRS MR
(B8 PB9) “FRt 1l ~ 4 4R (1999 ~ 2002 )
(B B) AFTEHEIEERMLTHY, ERD 15 ~
0% DEEIMES N, HIEFED S ~ 10%IET S EHES
nTwz, £OFEKEE LT, AFEEREHEOHMAE
—HMLERE LTHIFoR L, BRIIRAG R B
Bis LTV AR MR s T b, 22 TiE, fEH
EOMIMIKEAFRDHE, #1271 —EHER, ZRR1L
BE, AVIPRSLTVLAREES LMDV TO
FEEWIFR LTI I ERAME L, IO REEWE
7 OBBIURATLAF-RBABESEL,ES
o @7 LA KL eBET LB 0B O
OWVTHRIFEMA L, DIZOWTHATIER Lot
o, RTIEAER S MEORL 28R T 5,
@I TR TR RGN, Ffki, F8®RoE
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E S FUERFIERTAE SR (PR 11 %)

T, RTINS, PR, FEEIR R L R
R 5,

" =5

1) 4 —EAREZEVRBIURT L AF -G

WKRITREEEMEDEE

74 —YAHERERE T 01 0321210
mg/m* DREEL T - EHEE) AHE O YKL
MEREAENESR S ARBLURT L AF -G
BT HEII>WTHE L7z, ( LeAas L FRHTSW
B ARSI B B A S O M Ol E JERIR
L. EBEIUKTFLTEBLURT VLAY -REIC %14
BAMLIEERVWE LA, BBIUMT L F—FUE
FWEIH LT — Y VEERORTREOMEIL, th
FNO.1mg/m?, 0.3mg/m® Ll &g 3Rl

FA -V LA RERSTEOBRVE LIS LS8E
FUIR7 LAV F-Finx ESE 505 5 WAL
ETFEERVTEN L, BEELE, LHTBLUT
A OUFEER ORI ATT 1 — 2 MR T (AR AF
LfﬁMf%:tﬁ%mﬁénto

2) T4—EVNRRBFABLIUIRT L V¥ —RE

VIR T R R O AT

FA VA REVABLPET L LIS R
ETHERE L L TRABE BRI 2502 0B L
CMRFRMIBEELTMNS T LA E ) PERETL
7

74— E AR BRBESR R RRIC S TR B I UM
TLWF—RIGFHMELTWA I EATRES I,
FA—CANEFRBFIEEOBEN R L SR L UHIR
BeE L BHESROHAE AR S, BB IUHR
TLAF—RILEHES L TR ENI,

(B R) E-11, e-15

(3) HABOEEMILS RAKERERMCL IR
4E, £ERBROEIL

(RFeHE) (L¥REEE 4B

(PBE) HERF EHK &

(#B FR) Ak 1140 (1999 1)

(B ®) FAFIEBCEEL-ERAHERTEH
2500 AEFNC IR (b & v ) KIFRIRR# E I H L v
ERFSBA PG SN L EIONT VA, FhEERI
BOWBAES K& LT 2 2 koo ko AFUISHAK

BARICHAL-EEL LR, BRAOREERL 2%
EffirTwd, ERIREFE,S AP~ LAEELER
RS ELOD, ARSREFTED L) REEHER
2L Tk B oS bRt B,

(A B/ AERBCERL VBT 2FHRCBIETS
Yoz Hemti LT, FORE  BELERMALE
HIET 5o AL FODFSTREA MIGENE A
ForFa, SN) YA, BREORETEOEHEY
ME L, EOBEIEFNICEL T mAE e Mt
5o HUlH s - BB ORERUAR 2 L8 E
HED AT, ML AR Y Ly RS ENIRIES R
A EEOESAE 2 LR,

(4) ATHEBEE Z b L ZBEAILE - DBEIREIC b
»hIRMBEEHE
(fRF=¥E) MBBEHE/ V-7 B EfE
(89 ) Tl ~ MR (1999 ~ 2002 475%)
(B #) BAHSIENTIE, FAEEIERET A &
A nEFFHECHBELTETEY, & JICRERLT
REHORMTIEH T MBS HMLTETVwa, &
Mg EHEYORNEEE, ABETEZTINEED
24 BH) AAao#HET 2 LCRE LTS, IR
) 4w T REEE BRI OCER LTkt
DAAEEREY, FLWARRES LV 3EEIcZ L
VIRRIME R b o A ATDIEID, EAE £ TR D
BBEINDZZENEL LT B, RIFFETIE, & I
BT, MEGIER - S ZL2EE B RP6HE~
DREFZAY - HEE LB, REEY XL 2EY
ALz RELHEISN T EHATEEE (FLrEX T
W, OAEMERERL Y Aol EkTae, £
fo, BALD L EOBOREY A2 1200 TEFMIRE
TAIEEEME L2,
(A B) AR, 74— b FiZBwT b B
T&LHL) e FoERNES (NEEHKA Y X4) Of
FHMEEEH RV, B bR RE LiE
HEBRLIT o 7o, EBRIE, EHACRIRERYY Xht v
T RRELFENT, AT Mo LBEE-HT ALY S,
B R OO O AT A S35 T ) X
LERE LA, £/, THOMEAEL LT, #HELLS
Y- NCEFTAILICLY, HRETEESBT
H1HOKRE Ny - EFHML 22,
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ESLRBRFSEATER (PR 11 4E5)

(5) WBREEROF A LAT ML DFRERIC
MY 5WM%E

(KFE) WBRRBEFE TN — 7 ¢ BT~

(KR RE) SR 11 ~ 134FRF (1999 ~ 2001 4EFE)

(B M) ARIETEEHEROY A AA TV ELT

DFARAE S L CHEREED Vv TEEHEFRH,POH

RS BREROFEORRIIZELEHL 2T L Z

ETHhHB,

(A B ¥x 71 FhZEEENELITY, B

FI0EOTFIIEENLEEARIERL, #8390

bl REEROBEHE LT 7L —ar

ICP-MS ikx W T LA, #0O#E, T€E%HIL

BiGHeltME 00 ERMO D b THIIEZRERKER O

BHRATR G E LA LI AR hot, TDL

) HBPRAKE VRS RO TS ) FRIEET

WEEVERDE S, 1999 412 K [E Roval Society TH

EHEIT>720

(F F A-25 28

(6) MFMBIBUBNOF OEFER/RCBTIH
K—ERENDFRERBOEE
(RFE) dbilERE  TH AR
(5HBE) (LEBEL BHET
(8 FB9) PR 10 ~ 1240 (1998 ~ 2000 47%)
(B M) iFE ok ICEEE e I Lo ThREN
ATOEFRVL, Y7OERAY Ly, TEAFLLEED
ERNCy ALEMAGERL T L, ZALEREND
B o o iR E L TS S ORI ER
LEWERES TS, A CIHFEREEE N DT>
{bEWMOKRE - BEFEPRES > O EORER EEET
fili% B 5 o
(A B) dEIks - o ERE (77— P IERE
FE/WBBREE) KB ARERI ML F L OFEEE)
FERLC, MR T E I e LML,
et O T T — M T I T A F B EREAL T
0.7pptv MNTORBETH Y, FICHIEBETH -
Fro SO LI FAOFEHET, BFIZIT
fEAFNONFRICLHOAMERIIEL TR S
Mho LrL, JLFEATH LTS 8 ~ 9 Il
1 ~2pptv, 3~ 4 HICEE (<0.5pptv) THhol,
FoEEE bl FoMHEERL, WS 7 2
P T =3y FRARREOHBRSENRONE

ol HEREDO L E b6 ~T7THIZHRAD
b AF VBEORTERGHLT, KofIZL ik
DRI OO - ANERERBOHE I LAD
Moty T/, BRAFOERBEETRIEICOEFAKEW
bOOP X VEINEGREE L EEER L, 41k,
b A F VARSI T AR BRI T L
AL, ikRBEORMN A DT, IUbAFLRES
BEOHMBE - BENLER Y RET A 00T — ¥
2135, '

(% +®) D4l

(7) SBROBBICRETXL — M HEOREICH
T5HE

(KFE) LBTENE V-7 ZAES

(HEE) MBBRERE 7 V-7 | BlE—A

(#8 R) “Fak 11 ~ 1345 (1999 ~ 2001 4FHE)

(B M BEEOBE s BBV TH, H.LTH
Microcystis 3 Anabaena SDRENFZEL CHEA L, b
D2 Oscillatoria % Phormidium %05 »BATE ®HE
THARFFTDOHLNT 0D, FFEIZE T, Zhb
DAEDT LECELT, Byl kUL OB A
R E LB, ENERCBWTAEORECEDE
BIIRIZTHFEFALILICED, BEORERER
BEEL»IITLI L ANET S,

(AW B8 88fboFLuBErigkraREHiltr
LT, Micmcysti..v, Anabaena, Phormidium, Oscillutoria
BT Y W CRESERRIE L 2 SR O#]
RMEOFEIER 2 6 CHLEREOER THAL, &
i, BT EHOMBIIRIZTFL - MIROEE
RS, ST, FRAEBLTYL - MYEYE
HIBBOREREE o THED, RLDVLISHIC
Microcystis AR LT LIZCWKBEE R TWAE I &
AHBHL 72, A

(% %) B-105, 110, b-253

(8) = 70tP+ 4 —%BOAEARGRERORIE
[RFF) ALABBERAL - NILEEL

(8F) KABBRES Ml 7

(#3 RE) FRL 1l ~ 134EH (1999 ~ 2001 L)

(B B9) RAOPICHRE s o g it
FITLHE B, BRSO AR (EHitE) Ei
FHHDFHIGELKFT 2, LT, EHEEOH
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ESL RO OB AR R (PR 11 R FE)

EeITZEME - BRTEY R T R BN AL ES, HIROKE
MTABEFICNL S rEmBERHIE LG Es2
Vo ZOREHTG RE A A SEICREL00d 2 0
vArub -l lhERT A Er R A D,

(R B) ABRRBEY VY -2HBRESLZLOD
Fy = %hilfElL, Hry—Eonhoder el
Fro EHBDEOR OGN Ghsit rh—% VvTLTO
2HBITAT 2727 4 — b KEBRFI IR TR 5
MEEE L, BFOHEEOREET>7, OWE -k
Wi ToH SO MERE OREFEAEBETH O HiE
B, 450, SO: DERE T & BaE O IE 5 A7 AR, &
o b i WA S HEN S, ORI TOR
SHIFRHOMBER DA LHEEEIRETEL > T b
ZEEHOTET S,

(9) BEFREL S F R TRYEOSIENZETM
(AFRE) HEBENE s V-7 VIR

(KB BR) “Eri 11 ~ 12 46 (1999 ~ 2000 £4£52)

(B 69} MRSl Lk PR e, & LTl
fawru77—JIIRDATRL, FREICERET AR
TOHEEI2.53 70T THEY, TANAIDOL
A EHERE TR DR sy HEDORSNDLDET
EERTAHIELFHROSN TS, EFRA T AN MY
BelLTFsrvs Ah—t ks LB@lRrERsNT
WABH, FOBMCOVTIHE - 2 hiRs AT VA
Vi REFETIE, MTRMEOTIROE DS, PRI
RETEBCIODWTHEEFRHAVALTHSMIZTE D
EREET S,

(M B) SEFEMlkdEiT) 280k b, Sprague-
Dawley 7 v P X OB 27 v Y& BILL 72
RPMI 1640 ¥ bCHife =2 0 7 v — D OEEL TV, #
NEEILF 5 2, MR EM RS ORLF Y o0
AAH—, HHFIZUICC OFEHET A~NA M ThE 70
CEIA P ERBMLA, MEES L UERROMZ~ 2
O7 7 =756 total RNA #HH L, W¥ESRSIZL D
CDNA #ER L7z T2 ILT 3 FALERKEE MW
TR BT e 8L, £ -3 VF 5574 —
FEILTRBIIECOR SN ZBET 2 L, il L
TR TA s O—o 7L, =7 L% Hn
THREBFRY % Lz 24 krox—20/egr-2 & ¥IBH
L7 '

(% %) B-69~ 71, 74, b-211 ~ 213, 215, 216

(10) * 4 B{LERO v NOZ 2 & PAERFA
DA

(RFE] ALHEEEEN  Mlgk
(48%F) KDBEREENE | BT

Bomok FDEHMEE
(¥R R TR 11 ~ 1248 (1999 ~ 2000 R
(B M) SAFLAFsT—ari@gffizsasbl sy
oo LF L rEERITI D, MY rounFL LR
W T & % Methylocystis sp. strain M (M#R) O3 EBEE
THAUFEEA S ¥ 2/ FF 24— SMMO) &
ETEfECa— FERTwa vy o= JRRETIC
HHL, ZOEERRREAY v/ 4357
OEEMR PG T A, £/, P 2URIFL 4
RALANVAY o7 BT L, SRROREILER
A,
(A B) sMMO BIEZTHEO LRIZZ 204 -7
Jom g &7 L— APFRH LN, FO—HIZE v
0= IREN SRS I . $/0, hEHkRED
MEFRERE AT - LR, sVHlBESRS R, 856
2, BHEANs - LEELTRBREIIEATEIEICK
h, FEWREIITaREFEL I,
(B X] g 16

(1) EEZNCAOZHOREBHBGRTIANY
kOxX —%— (SIOMS) DOEA%

(RFH) ERERKE  HR E

(9EF]) (b F 8B 55 . i

(#8 ) SVHC9 ~ 1L (1997 ~ 1999 1)

(B &) {fH s Cw2EHEY, TabbEL

i, ~aAdx, ah4y, BEER, REIn,oEH

AT 5 & FHEESNIDERSGOHROLHIZ, K

RRERIAT S v A A~y PO A~ F— (SIOMS) @ A7

LEMRET B,

(A B)] #Arowbs57 (GC) LSIOMS & D

BORBDL YT -T2 — ADYRET 272 AT A

Y, A4 YEDFT v FHOGC (S MS EiTo7z,

(B XR) d-43

(12) BBEED 2 LhTEL “AR" L&D
ERHRITEMAARFEZOBMRE LA

(RFH) WHRBEFLES V-7 EBHHF—

(HEE) b % H B o BEHE - B B

— 187 —




ELNRER AT R R 11 £5)

(83 B) FH 9o~ 124 (1997 ~ 2000 4 )

(B ®) REIOHMEREH RO ¥ 1 L7 7 24
RAKZDOWTFREFREES L UBREEROET O
KL ETLELMEREL ATL, 20OHROKEL
AETAIETHA,

(R B) AFEERIAROFRFNELZUEY DR
BRETTHEHEEL, $LENFAOAROSATENL
frdt 7 v S HEERRE LA T AR TRRG RO
ER RO ARG D] & LTREL, T/, 6%
TR 2B A LSRR SR O O F 2 A 12
THETLED YU Y RESES L, T4, REEL
DWREE - BHEE o007 s —LFELTRY, 20
R OB EL I E L,

(% &) A-26, 28

(13) i (NHFRBR) ZFAL EBRAKICLZARFE
VEOREE (ERFER) ORE

(RREF) HHPREMES V-7 | FHEHEAER

(#3 F) “Fhk 11 4ERE (1999 F)1E)

(B B % 1850m &AL RR L 800m A0

SEH (AEH) Gk, FABLUTITOVAOEDSE

FI0ARMITY &L, BARICEAHF R 2727 0

HEORJIFEDEORG R NET 2,

(A B 9A®, T2 8z AHER (1850m)

EEMOEERT, YA T7000), BEXKOF T

VR, AT 1A T BTk T — THREL

L, #A (CEfeAd, 7227, WEFR), =

TN (e T, WAL, TrEZVAALS

VY BEBEI LA - TV TS — TR

L7 CO2EMOMBAROMHEORZEAF A, 7O

SBECHAKROA T TR, BRSSO RRE

BoriE L1z,

(14) BEGEFIVETXEEE AV REEFEOS
MR

(feFkE) ENBERSEED o ol HE

(#8 R} ¥R 11~ 1248 (1999 ~ 2000 4EEE)

(B W) ReFgid, BREQES VERKEDE (TGCGE
) L AMEHEOS IR T EOMEE H &
LCEM L7z, TGGE 3 BERAOEMBEL LYK
ML SRR r IR AR S L TRILEE s h
Twad, TheMEscERT LI, Mo

DNA B aiE oL A B 2 |BILRET OB
HlEva - BEE BT 208l H b, 2T, BT
DF B LT, REH AN SESH L SR
#EHWT, TGGE 2k 2 EBMEMITFEORT 2K
Bo FLTETEREE LT, BRROV Y 7LEHNWT
BB E~O TGGEENO PO E M 2RI T 5 2
EiZL

(A ¥) TGCEE+* @R 2000 &H7 -5 25
AT EAHME LT, EBWHEIISS L BB R R
VT, DNA B O & IEMET & 1T 2 7o MEHICH
BAnGERPLRL B 74 TOMBAHEE (MR
BE, ZH, BHEYE, REAILITLELE) 2bO0HE
BEL, DNATIHIE L LT CTAB {Hexadecyltrimet
hylammonium Bromide) R OFSDS & Hvy, DNA Offd
HEFICHEERRII o WTE, MBS ETEE L
T, H7 A~ & AW, WASFTEICL 2 FHHE
B, #LTEBRBRLUA L, 2O/E, 28BED
WEEETELLLEII DV TIIBEIEMNIED DNA H
Wit thal b, TLTRGHRETELLLEL
DOTHHAERICLAFEHILRFFAY-AIL 5
WP EN Thorz, $—ROH, FIAET7Y /&
&3 Prasinoderma %2 %1 % @) Galdieria TIZfE & 7 A
B R X BMWHEEERLITI 22 TL IR DNA
D SN TE e 2O &9 % DNA MLRED A,
RET 7T hd b DNA i $ ARICHE L & o7,
R MR L BVCMREOEOREY Sk
& DNA wHE T 2354, BE9s 4 020 DNA X (EA*
HetrZ & CHIMT S EEEC LD, PCREGIZSREL
72o ThHBENEE L DNA Tilh 3 5 BI2I38EY
OMBEBIEE L HERT A LB S A,

(15) P& b~ ZASWHRICETCEERERFOAA
OREFEZEFMICET SHE

(RFE] HBEMFE V-7 GEIES

(88 ) PR 10 ~ 12488 (1998 ~ 2000 E5)

(B ®) SHOBRBMEO D THROTEE 2 BB
Lo TWbON, REAERTICEENEELLE
D, NOBEE~NOEBEHBMII L OBRE L (FMTES
FREOWLTH L, RO, HERVWZLALR
BHERTIZLATR =Y AL 7TV NORHER
DYFEIIERT A L Thh, #0700, Ol L
NUTTHRIN—VAVTFFLERAETCELZE DR
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B BT E R (PR 4E5)

SRR EETRED D OH LT R = A
FRFoFE OBREORL HHRERO MHRE LK
gecrer LosiAik 2 oAt A2 L ThH D,

(A B) 4T TOWFERICENT, TRF—2ZA35
FAD—DTHDLDNA 757 A » MEx Tk T
AIZE, HROLTETERILEARTETD - 7120,
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ot RUHTEICHERY 2 /T OB, T
R L BT A TR E R~ OBE (2) ¥4
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& &

MBIV TR LED 5,
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PCE, 7ouf s oBYHLE LTEMTAZ E,
SHLIZIALOWEIIT ARMEIR, 0.15, 3, 10mM
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M#kD TCERER Rz #~7c TCE | mg/l ®i5%+L
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AG N =D L IR TRERANL TR uTEM T EIZI oW
ThERBERALLE DS, 5 mg He/kg DS
KETH RSB SBRTHEMEO 50% DAHR
B2 bz,

(% =) B-25 26, 103~109, 111, 112 b-107~117,
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