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1. FLEEROLEIEET—F & JT - 2EMBEEHERS PR
GE)RPDIEEIL 1997 FEIZT 10 FLLIAIZA > TUWVEMN 222 & FRT,

Py R R EEMIBGD 1 Pt YEER —

(2014 F ; &F) (1997 £ ; {8F) ik (20145, HHM) (2014 £ ; ha)
ARA 66 123 1 102 1239
ks 46 88 1 5.2 1035
=F 43 115 1 35 953
e 38 58 1 15.8 944
= 35 147 l 9.9 716
RIE 34 55 1 11 662
BERS 22 123 l 9.3 506
fAH 13 — 1 3.1 322
Ex 12 - 1 13.8 265
BE 12 95 l 3.2 291

2 HIEZORFTEREOLILE
W AR WA, JT RERIED), MBS A Fds, B\EmED)
MB-IECHREE (BX)

_ 14 TIE Bt (F T
ﬁﬁggé (F2) (h>) ERE AT
e XHA XHA
1997 B 3,280 2. 546 384 61.0 %
2014 & 1,793 1,074 32.8 121.9 6

GED 1997 £EF, EED/NRAS THES, EELFEIORTIHZL00, FREATVDIEHRNLEN O, BAKELEH.
GE2) 2014 EED/RA TH=IF, FEEBLFEIICOVT, BEFFEELEL.

®3 HRAMAKEEIRHORTL T 7O EE T ERREE (2014 %)

20104E 20114 20124 20134 20144
PMtt 246 251 257 257 26.2
BAT#t 18.7 19.1 19.0 19.1 19.2
JT#t 16.3 15.6 16.0 16.3 16.0
ETG#$t 8.7 8.6 8.5 85 85
EHS T 17.075 17.100 17.300 17.400 17.475
BERE 5.701 5.969 6.176 6.168 6.361
EENFRH 0.334 0.349 0.357 0.355 0.364

PM#t: 40y FTEYRSAE—F T aF Lt
BAT#t : T T4 v a7r U hoizETH
JT#t . BAEEFEI#KXEH

ETG# : TURYFIEIEZTIL—T#
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R4 EZOBEA (HELEEH) et B mE

WHBEGY) [MAREGY) HHRHESE(EAA) BARMGEE(ESLM)
20004 137751 83519.2 17956.9 254335.5
20014 20323.2 82217.3 29078.8 242846.8
20024 20163.0 83468.1 284114 252560.3
20034 19907.2 83155.2 25864.6 243276.2
20044 20279.7 75500.1 26341.7 253876.6
20054 19005.3 93511.8 27013.7 341168.1
20064 17460.2 98766.7 26453.8 369485.4
20074 16919.0 92250.7 29249.0 349812.2
20084 18012.2 85473.6 26929.9 327034.7
20094 16221.1 84394.1 255800 325921.8
20104 16298.8 77905.2 26044.8 306504.4
20114 16265.7 89647.2 25738.5 459243.7
20124 14352.6 82574.4 24598.5 427419.9
20134 13417.0 80033.0 22291.0 399047.6
20144 10022.3 734220 19225.0 354495.8
20154 75369.8 371026.5

®5 ELEIo@mE Gk EEEREESHE 2013 4

N o e RERE HAFHETHOI T

EAMIHELEL 5 A (100 B FIL) (2009-13 %) (%)
HAR 12903.5 34 100.0
T2 31925 1.6 24.7

KE 1216.7 1.1 9.4
SonNJx 869.9 37.7 6.7

2 842.9 33 6.5

P E 644.4 48 5.0

®6. ELEIoWMA  EE EEFEESHE 2013 4

N o WAL BEHE HATHETHOI T

EEMARLE 5 E (100 753k K L) (2009-13 %) (%)
HAR 13299.7 2.9 100.0
hE 1334.3 115 10.0

av7y 1152.0 26 8.7

KE 1012.0 23 76

Kaw 973.1 -0.2 73

el 770.0 0.2 58

R EIOWE  WE EEARE SR 2013 4

" W&t REE HATHZETOS =T
EAMIHE L 5 A (100 73k FJL) (2009-13 4) (%)
HE 30239.2 6.6 100.0
(N 4552.0 1.9 15.1
Fi 43933 24 145
R—3 2k 1961.4 8.4 6.5
hE - & 1053.5 10.2 35
Fa—Nn 9733 22.8 32




%8 IEXC0EMA B EEtRESE 2013 £

o I ol =l T E RN
B1HE Iz oAt

" o WAL RERE HAFHETHOI T

EEMARLE 5 E (100 753k K L) (2009-13 %) (%)
HE 31343.9 6.1 100.0
BA 41429 41 13.2

14597 2678.6 —29 85
ITSVR 23341 24 74

ARA Y 17183 —16 55

FAY 1412.4 08 45
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1) MBEMBOESERR X EESF RS GB29m) &R (FRk 27 45 A 29 HBfE)
http://www.mof.go.jp/about_mof/councils/fiscal_system_council/sub—of tabacco/proceedings/material/tabako
a270529.pdf

2) MBI ESEES [T ZHEEE~OEOEDTEY /5, BARIXZEERASHTORAEDIEY Fk
K OFEBRADLSy D AR SN T () ] TRk 27 4E 6 A 22 A
http://www.mof.go.jp/about_mof/councils/fiscal_system_council/sub-of tabacco/report/tabakoa270622.pdf

3) BAMEFE [JT O MRA  AARMFEN MRS 2 BFE] Big BP +1 (2015 47)

4) DNIEMERENERE - 715 < 0 M HE - JRATHBE ORI TIE W - SUEHEE - R v B
http://www.health—-net.or.jp/tobacco/front.html

5) 55 4 [EHURER S BRIk Mt E R (B AR 2 RS RE) PR 27 422 H 12 H

6) BRthn—y v HAWMEE, 7=a7 L LAR— b (2004 4~2014 4F)

T) BETAEELERVER [DEHFITHES CFR26 4 1~12 A) ]

8) HARZEMEZ22: . JT International (JTDIZ X 2 BEFALIZ OV COFIEEES (2011 4F)
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COBEZERAELER SN, TOERNEMEMICHRBASINIBLELH D,
_ 2, SOTERGHRELNHDICEEED, BIRADEHIZ, Lo LEBEOEVAET
T—32FR+5 Insufficient

PENRESNDIDBENH D
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Hwowm X O
o mIETHEEORSY L AEREED A T = XA

E281 REIEOBDEEREEDA D=L

L

BUEDTIT Z /AT, =aF I XM 2 RIS ik S &2 MkfrtE) & e b oflh
\CHEEEE L B 2 7 THEM] TR T, ALY —AREDOTFIMMIC LD Tt 2675, bR
EORIXZRCEDIZTEASITEELIXITH Y, BENZ K o THRAET D EWRBORL 7B 3K
4, 300 FEEE, A A4 239 1, 000 FEEE DA K 5, 300 FikE & G STV 5, 2 S DL EWE I
FNAMENRD D LG S D WE %#ﬂo@%ffbfwé T ORI, M K0 R

Vi ﬁ%b Mg %8 U Ty OMEHIEIN D, IXTBICEEND BB AMEYE X, DNA O
Ef” BUTHADRKE 72D, 72132 ﬁm@ﬁ%i B RASE A b R0 LA T R B ) D (i 55 4 i U
TR A DB A Hh 72 & DR BB BIC D7 D, TLIZZHEICE N WEIE, Mok
JEFEZGIER U, KFHIRFFREREOIKTORK & 725,

1. =IXZEDORS
(1) IR &

BUED X T8I, =3 F UiC ko TS 2 RIITIKFES B2 2 &ITx <, @i
Fo TR AROERE RS ELZE TROBE LT WA R T DL 5108 o72 VU, BUE
Ne P OREICER R 5 2 5HHIE, (A) AEN; /G E I EICE EN A ELT
WHE, (B) KAFME ; BYEAT 2RI K VIR ZtE O (L WE, (C) REEME  BEE 2 & ST 51k
FWER NI ZOTYA D 3 HOOERITH D, Zih 3 BRI T HIFWEDOTIXT R
s ~DE AL, WHO FCTC @ B (721X Z DB K OTTZ OMEIZ S b I d T & e, th
BREE K ORI BT R A 72 5080 D BUIE R O R O R A RES D) 1T T %, BT, 7=

CHRU DR & DA ETIRE S L B OBUR A R T,

1) X HREOHE

OFEH

IR BB OFFEFWENGENTEY, FTHRESTLIXTITRIECL>THA
FACFWEDPRET D, 20 OZBOFFFWEITERIEE O 7 b T B R DR E A
FIEEZTHRREIIZR> TV D,

QIR

IR HRBICEEND [=aFy) FREI~DERFEEZ RO DILEWETH D, i, &
TR TSI, =aF ULl T DL =aF ORI R, B 5 2 Tl
HoaF U RENRRIZRD Y, DI, =aFrOAERNEREN 12 HETH L0, B
JEE L= aF REEZMER L L D Wi AT 5, BB EIETIE, =aF o Rakk
KIERT 2720127 v E=T BN EGA S, RRZ2KEZBORL, =aFr olfHEiEs
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W2 T DR
W2 XD & AEREED A T = XA
BinsE5 9,

{RAFIE 2 AT HIN S 2P B 18R S TR Y, Rabinoff &%, 721X 24O CEMNS
R ~HEB R A B 2 D WTREMEDN B DRy A A L Y, SO, aa Yy, Fa
AL — RRAV YN ERB D, AL, BUEEROWEE R LIRIEE 52 5720, T
T IARDERRLT 7 B A E LTI, RORSPIET 258, BEH-Y O=aF V&N
%%, ZHIZHEDLETaaTo L > MEFEWENRIMSND LKGEDNIRR D120, T X TR
R HICA D AR, BYEZEN LY 2L OD=aF L X —)LlGICgEsIND Y,

O34k

TR T RERY, 7ol TR A IR ORPRI 2 U [ B 2 D K DT, S E S ERIEM
Wy, WEOREEHEEZ TRL TS, 1 DDIZAYTZYDDORWTL—, 7 TABR SR
PR SN TV DD 2RI L TRIXZB]BICHRSFE Y 252 T D, 2 DDITH LV
TR TR AP LoEE LT 5, RIS & 721X 2~ OB SR 2N 7415 K 91T
720, BEECEHTDERPIEEDICONTHEERDE T HEZ > T D, ZIUTKIST D720
2, IR ZERITRE & 72X 2 OIRFE R MR T 3 2 s C 0 72 13 2 A LU L 2 L A iR
FLTWD, &EIZ, HLWIIEZ/TT VA NN E TR L AT 5 2 & TR
ICHBEE~T o —F L TW5, 20X, HIEZARNPET L REETIRT D72 DIHN
WEMENT 22 L7281, ORGSO 2 BIR T2 Z L1127 Y, RAEINTAREAIZ

BB e 5 2%,

(2) HAETHRFESIADIEZHEHRZICONT

MR X TTTIE, BHEOLIITH LSRR RTEINTEY, ZZHFETAY Y — LI T2
TR ESND L 5T o72 (K1), ZOMMESTITIE, ZIE2W0 7 4 b Z —HIZ A
V= VEFE LI T RARDIAER TV D, BIEFIIH L EECIETOSL, RS
WICHRIRA ) =N T 4 N E— TR B ZERD, THEEEEST 52 L TA LY — /L OPPFRED
BoHnb, DRED 013EDA ) —NAE 22 = T HRIE, 21.6%E TERALTWS Y, Thllsh
WZHOREIE, Wb RS —L - K=o F U2 IR AR RS —/L Img - =aF
0.1 mg @ 2014 72X TIRFE S = 7 3N 24.9%% HHOTEY, thoX—) - =aF U &FZ Lt
WL THEmWRITH D,

F72, 2010 F 4 200 E TR O EMERS L& F 3t Z)INRTHifTSh D &, 5 AICITE
J721XZ TZERO STYLE MINT (3L ZERO STYLE STIK) | 2552 Sh, HERE T o R HIE 4 73
ITOLEmEn (¥1), 20 BexZ A0 b ZRETDHARIXTEEL, HUE
HOJFDIZND NIz b ~EE D LEIRIGFT TR 2, BRBEL 722V (RIVREORA LR 72iE
R A REGE LT & AR — A= DIl LT D 9, iV T 2013 4EI2IE [ZERO STYLE SNUS|
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Hwowm X O
o mIETHEEORSY L AEREED A T = XA

DITERE BIE A T ZicmBising, FFRBEOBESIMEAX (Heat-not-burn) @ [Ploom (7
N—2) ] AKX ZEErORTEENATZ (K1), 7V—251%, HEIRY N (RIXZERR
HEINTRER) 28T 52 L TRET OLIARND WG T 57X/ TH D, 2014 FFI2IE, 74
Uy 7E Y AREREMRRE TRV ETRE L IE I EARAE CTHEAT 2 BERINEXD721F
Z TiQOS) DEFEZBLAL, 20154 9 A BIT2ERETEE LT\»d (K1), iQOS X, Iz
BENT DI LT o THRAT DIy E RS 5,

1) IECEHRBDESE

OffEE-IEZ

PRETRESNDITZ ORI, BEEZMES bONE L, THEEITZ), XA 7723
(A HTXZ ) 2 LT MEBZIXZ) ThD, FrT, MELIXTIE, o2/ LBy, 3%
B0 T2 2 ENAERELTHLZ D, DREIZBWTHREZICAS E L L, 5
FEMPNL, TR TR AEIC T v Z — DIV Y 7213 2 AIRIE S AL TV A, BUE TIE L
HIEBIZ 7 4 VM Z —DPRRESNTHE I ZRPGEDO T L L > TN, S HIZONREOHEZIX
ZOREE LTRWHERD 7 4 /L2 —IZR (BXAL) RMEMER, A Y =N A7/ 72 ENRERE
SHEEA I TR ST 5,

QE\E-IEZ

M7 X 20E, I 2 EEE A T3 % chewing tobacco (MA721XZ) L 72X ZIEDR Y &
B E X0 RE BRI S snuff (R Ty 7)) D20 KBIEN AT, & 512 snuff 1, 721X 280
SIS VD T ARSY & ST S 9% dry snuff X0, 721F ZHEA QIR & X ORICHRE LT
3% moist snuff X snus (A X—2R) 72 L, HEOBRERE O R DEE 2 2B EEN D,
ZOMIZh, BESIEZICEA Y Y=L, Faal— b= T EEF LD ET L BRI
MENTEY, FHEZEXTI2MELHE SN TWEY, SLICEZIZZoaEpEkx, 75
A ETRLUIEAy =D THEBERAFED DTV DY, £72, KETIE, moist snuff D4
IR 728, 20004ED21{E6100 5 7 7> 5200742 28(E 7500 54 & 72 0, HaIMETEIZ & 519,

2) BRFEARBDER

TIEZ OBLE b SR L2 RFEAEIE, X2 12T K 512 1990 AR 3,200—3,400 [EA %
E— 22 L, 2014 FEOIRFEABUT 1,800 AR TH o721V, Lo LEVES b EICKIT 2 #0E
T2 OWGEREIY, MOBERIXD, AAIXI R E LKL T99.8%% HHTnnp W, £H Lz
7273 2010 AE D 2013 TN T TR F 70X 2 MR IZIGERE AP L, 2013 5 2014
TONT TE LLEADND 24 BARSHINL 2 1Y, 24U, 2010 FFOMBLAERIC [FEE 21X
AT DR M 2, 2014 D DHIE TPloom], TiQOS) MIFEEAHIEZL TNDHZ ENE X
HALD, 2010 FFEOT X OWEBLE LD ik LFIE, Thad), T=a—) e DIR 3 HKiALDIRE
ENBBICHINT 2B L 720 Lic, 2L, B3SO T2 330 LA & o 71X

57



Hwowm X O
o mIETHEEORSY L AEREED A T = XA

ZEVERMTHDH AKX, BEE T, 70F 2 R OMICBEURIC RS L, X0 e e i
ZRENT HEAICH D

Q) RIFSEOREIZET 2MELLE

1) ERE & EIFRIE

WU PSRBT X Z AT 5 Z LI L o T, RN D T L Z—ER5 5 HIRATe T3 |
L, IEZ RSN ORAET D TRIVEE) B3%8ET 2, IO IXTEITIEE L O(LEMENE
FNTEBY, KT & T ARG O 2 FRIC KBS D (K 3), AFORLT-RSr & T ARG
BELUUTIORT, T ZEORSATIE, BB E 2 L T B2 ME L T D (X
4) o BIFBOT I, PEARMRIEAE B ZGR1E L 7e T T Al 7 4 V& — IR SN Th 5 (K 4),
—05, HARRGET T ABHE T 4 VB — %l LTZpi oy CTh b,

2) =IXZEOYIEILE
X2, RS RIFEEEIC N C [BREE/21X 28 (Environmental tobacco smoke; ETS) |

PEFRSITND, ETS (3 TR & BEE S & 3 TRRHE ) 12 ko> TR S h
TW5, ZORIEEE ETS ObFRS ORI, FIREEIZER T TH DA, ETS Oy &L
HEEITZ N, FFIT ETS O M OMLFWE &1L, 225L s ARSI FE TR DT L
FENTHIUTZEMORE (Fetk, ik, 7 VM), \E, BE, xRtk Th—<y |
RBEM R EICAE - BAASO 2 ETRELSEET 5,

T E OB FRRHBIC OV TR IR L 2, X2 ry FiE T2 EERR 0 Tn D
oyl ThV, BUERHIREET 20 A ST, BEESRCETIXT 1 AERERT OB, iIEs
7y RO 30-40% T EFE L 72V, 50-60%RIFTEDRAI & 8D, T2 THRAET LT TEORL
TR, TV 0.30-0.40 pm 12722 DXL, ETS (33842 LIk - DR DARFET D72
FIIEL O H/hS< 720 0.15-0.20 pm &725, ZAVHRIT- DI ~DOWAEHRIL, TR 50-90%,
ETS 23 10-11%1272 %, ETS ALHME L 0 bUAERMEN—H & LT, ETS OIAER RN BIMUC
R DIEH & WL U Tobr -0 SRR B ST 2 70 EOMBII R OREN b Hiv D,

TR D=3 F Y, SRS K o TET 5, BMED == F AIRIF- IS 90%
VIEANEEH, BIREEIIR T & T AR D, T LTETSO=aF %, —H, RIRET
RIF-RRATIZE £ D b DODOBRETT T 95%H AT ~BATT D, ZHE, ETS ORI OZEXUT K
LIRS HIRE DT NCT AT Y FC b Z LIC ko TRE D, =aFrz5t b rWEss
k) & TR T v (FER) ) & oBEMETIE, EREORAEIE TRXZoRE - BRE,
(74N —DFfEHE] 2 ERONOERN EF b TnD, ZhUSx LA 72Xz o7 v
YR & TEE] PRESEDTWD, ETS OIFWERAEDOERT, FIFEE & B o s 4%
KNZRE SN D, ETS X, BIERARESLNOZERUCHNI N, £ ORGEREIC b EFREEIT
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Hwowm X O
o mIETHEEORSY L AEREED A T = XA

S EAEND,

@) f=IETIEDEERHER

B OHETIX, 721X RS RO 95.5%03 0 AR5y, 3.52%05K F-Hksy (X —L) THY
0.28% N = F L & INTND P, HARS OWNFRIZ, EH OKRKH TS & RBEICHN L, 88.5%
MWEHR, WBHR fefbiRFE LK THO B, TOM, —F{LRFEN 4.0%, FOMOAFEFY
BN 1% > TS (KM5), LAEDTEFEORF 375 4300 FEETH YV, H AR5 1000 Ff
FDOAF 5300 FH & AT STV D 2, T DLFEWEOHFITIE, EERENRE S, BN

IERS D EMESINIME LR 70 FEGFEL VD B EHES AR (International
Agency for Research on Cancer; IARC) 1%, AL FWE OWBRGEIF & E PR % & I8N AME
VAT AR L THY, W) @S (732 o Ml 270 —7
1 (B MIBIDEPAMERS D) ITHRELTWD B, 2R E ) A7 —EiE, X2 f5
PEFFXEPOEETFMEEZRHREL TV D,

) FRIEORFRAICEFENDLEYE

T R ORI TR, T IS E ENDTFEDNREEC K o TRBAT L7 plidr & IRBELS
Ko TRAET LSO 2 DBREL TS (K 6), £7, IARC BRAMSEI V—T 1 O
ZHSROMINE, TIX TR = a7 I (tobacco-specific N 7 —nitrosamines ; TSNA) T&
L4 (AFn=btrYTI/) -1- G-UINL) -1-7% /> (NNK) &N’ -=haY /L=
aF v (NNN) EEEBEEO= v 7AW, 7RI T LAKOS RIvAMual), bHE RO
R E®, XUV ULRONRY Yy AbEY, 6 iz bl BRBEMEEO R r =7 A5-210
WD, TSNA L, 7ZIXZEFTAIe,f RThb=aFy, /v=aFy, TFEELROT
TN, TR O%EE, BRI O CHREB-OMEE L ST 5 2 TERESNS Y, Kk
2, BREEIC KL - CRAET IO TIE, -7 /87220, 2-FT7FAT I VOFEEET I V8
RKEIEIETHH DY a]E VN IARC 7 0—T 1 THY, VXV a,h] 7 F Tk,
NV a7 TR EIITD LT DR FREACKEIA (PAH) 23, FEDAAMEICEET 2Ry
Thd, £z, BBAMELIMNCHEFEERSH Y, DB EICEVCTIXEY & OB B E CHEYI
BEINTWLI=aF v REMICEESNL TS 7 =/ — Vb EA I TIN5,

2) HIXSEDHAEAICEENZLEME

ZIEDH AL, BiFRSy & RERIC TARC 20— 1 ITHRESh D bEmE (Ro¥

v, 1,372V, BVLTATER) BREENAD (X6), ZA—T 1A THEY Yy 7T
JEFEREDORNME L ZEZ LN TWATERTIATER, 770 LA ZILHETHHLR=L
FHOATF Ly, Mo GO MEARIEEY, BICOATFAL=br YT I 2 FILHETD
M=t YT I VEREZIEICDE > TER STV,
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W2 T DR
W2 XD & AEREED A T = XA
3) BElz@mEHInhTWHIiLEYE
2012 AEIC T A U A RAHES SR (Food and Drug Administration; FDA) (%, 721X 2 <212
DI ER SNBUEE CIHBYEF I CEL G SR ZTAREMENH D &£ LT, AEEIIBENICE
#72p%%y (harmful and potentially harmful constituents; HPHCs) @D 93 #E DY A N &% £ L= (£
2) 9, F7z, WHO 7213 ZHEHLH O 72 O A2 (WHO Study Group on Tobacco Product
Regulation : WHO TobReg) 1% 2013 4F 12 AT U A7 ¥ % F A v THWRHET, &I
JEIZEEND 7,000 FELLEOILZEHEOF NG, RO 3 DOIEHEIZFE- ST 38 O H ELFEY
BUARAREER LY, U R MIEENDILFWEIL, IARC ZV—7 1ITHE SITZR G 3 ol
Lo TS, LLFIZ, 3 oOBEELENEL KT,
(1) #EBEX X ZIEORIGYLEWE N, Hear SN R EHBMEEIE CRME Lz & 2 A, BUgEICH
77 LM SN DIRETHFEL TV D,
(2) $&72 DA & 721X Z M OIREZED, H—E8IZ >\ ORI FE 2 8 LIE L7256
DALY BRIV,
(3) XGULFWE D ERMEDFHEDT & Fhid 2 55121%, Mk oW A AR S & 5 Bl S e
Do
# 21%, FDA, TobReg & IARC B /L—7"431F LAk WE —EIZ Liz, 414, TobReg 234E%
L7z 38 FEOAFFHE L FOICOREOIE 2 8230 U, SofEric i im 23 57
DIZHEHNZ T2 2 ENEEND,
4) T=IXTEDILFES
X ZERMEOTIE, TERMEORE) & RSO Foir © 2 TRIZS T bR, D
DETIE, IS I EEERTHANCESE TMBEREOED 2 HIEIC LV HIE Lz
THPIZEENLSF— A RO =aFra] LERLTWD, BlE, OREOERMEOMEL, E
B LA (International Organization for Standardization; 1SO) ¢ HikS CHERRMRIELE & 2 (5 L
THEMBMSINTND T, RFRE, BEIERERE CRE L7 7 A7 « L2 —offifRsh
DG CTHY (K 4), HARIH T AT V2 —Z i@l Loy L ER SN TV D, 72iF
THFICEREN TS H—/L » =aF AE1L, SO ETHE LETREOEHRE (1 AHT-0)
ERLTWD, £z, X —/WHMEFMEOLFRTIERL, T T AT 1 V2 — e S ik
TR OB TH Y, ZZITE L OILFMEDNREL TV D, SO HEIZ X D% - (b7t ofk
UL, Fox MNFEHE LI ATHIFEOM O TEE ORR B & b OBEFTENIFY L2 WS 5305
T&E, ZOREE LTHF HRAEE RN~V A« hFH A 2T > A (Health Canada Intense; HCI)
EOEREL, ZhEd WHO bHEREL TV 5 2V, DUF IS E K OB S 2R,
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Hwowm X O
o mIETHEEORSY L AEREED A T = XA

OFf= X TIEHR OBLEE

a. 1803%

SO £, 1 RO RS 35 mL, WRMHEREHAS 2 £, WRMERIREAS 60 B0 & 72> TN D (F£3), 2
OBEEOREIL, 721X 2R A D7 4 L2 —E53CER T B BRI S ke T T b
N5, ko omciiE, 2ol no 7 o 2 —REICSEH T 5Nl <Th s,
ISO £ TS % L BRI B XA L, X2 FHRT DS > T D,

b. HCI i%

T FARAEE OIRET D HCLIEIE, 1 IROWESE RS 55 mL, WERR2S 2 70, WERIRELS 30 1,
ZLTRWADT )V E—ER5r DRI E T — 7 T L CEREOMELTT S (£ 3), 1SO
BT 5 &, 1 IROBIEENZ L, BERILOMSHIC L > THRIEZIEOAIRME Z 57272,
X EEOMEENZL D,

5) EEIEZHMONITIER

DF—L-zZaFy

B 71%, 2 o0 (ISO & HCLYE) (3 3) THIE L7cEELIXZHEMOERMICE £
HH =N, =aFr, —BRFELTIEIRRN= N e YT I VEOSITRERE R,

SO {ECHIfE L7 EFIEF D4 — AV Lk =aF B, SMERREIZER U TH o2, — T,
HCI {E T L7 fEl:, =25 v & (mg/A) 2 0.89-2.21 THY, ¥—/& (mg/AR) 1%, 13.6
—29.5 L7220, SO ¥E & T2 L & TOHNT LR Lz 2%, 2k, HCLEM 1 Bl %
3505 55 mL ~EH L, 72X OERT 4 VX —OlRILE N TR THEL TWDDOTE
RIS RAL AR S T AITHRERIL LA LT D B 2 HiLd, 8T, Planissimo One @ K 9
CFRREDMENE 861, HCIIETHYEST 2 L =aF &) 9 5L BR- Lz 2%, Z o
i, ZHE TOMWSDOEATIRICENTHIME SN TWD, WIZ, EELITI 10 8N & 4)
D1 ARKBY DIEZE R =aF U BEFTNMT T 7 TRLEZ (K 7), 4 10 R ORIERRSH
5, IFEZEPO=aF oG08 (ng/A) OFHEN 9.911.0 L7220, FPHIL86—12.6 ThH-
72 22 ARG OTE 28T, SMEFETRO=aF BN 0.1—1.2 mg DFEPAD H D&M LT
WA, IR IR aF URTIRRERITER SN o7, ZOSPRERIT, EIZC
BUEE OWIEITEN. L > C=a F VIRBEENEBHT 52 L 2R LTWD,

QrEIEZHEMN=rOVYT I (TSNA)

X THRR= e Y7 I (TSNA) 1%, b FOMBEIZEGRAH Y, S HICERIBMIZLD
FEATHFSE T b MilE O T AN WA S TS 2 FFIZ, NNN & NNK (30 C OB 2 7385
HERESNTND P, TSNA [EiEZgEhoT7rvias N (=aFy, Jrv=aFy, T
EUBIOT IV Y) EHEMEBEOMBA ST D2 LT, Taius Rn=rr YL, 4 #f
¥ (NNN, NNK, N'-=hay7FZEr ;NAT & N —= ey 7F 300 NAB) £l Eh
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Howm 3 O
FoH TLIEIEORY EAREED X =X L

2 0, ZO= b a MEBOGIE TR ZEEORRE, 721E 2 O RUERERCRPERF IS BV A RIC L 0 R
HEVHLNTWS D, ZDXHIZ TSNA L, 72X 2 E TR U CBYERSE O % < O TARK
L, B RIS E BB ORISR SN D Z L b, 72X 2 EWEH TSNA RE%
WES D 2 & IXUEE OB Z G4 5 EChERE I L BExbND, KT IE, 72iE
ZERER ORI BEIZE END A FEO TSNA OAFHEEZRL TS, 10 RO FiiEH
TSNA £ (ng/A) O#iPHIX, 1SO 28 31—140 TH Y, HCIIED 160—350 T -7= 2, #HEM O
IIFTRER Z 95 &, 1SO L CIISMRFR R =2 F  BEDmE\ Hope & Seven Stars 7% Mild Seven
originals (Bl Mevius) X VWIKfE & 72 o7-, & 512 HCI#Tl, Hope & Seven Stars DfEAS, MR
IR=aF BN 0.1 mg OTIEZ# L VRIS 2D 2 AR SN 2, BRIZZICHEH SR
TWAHIIE L, AV =y M, N—V =T M), N—L—fEZ L THAEIEZ—
NEET D, ZNOIEZEEICER IND TSNA BIE, A—Y =TI NNK &2 F <, N—L—
FEIZ NNK & NNN &A@V E W o 7l b 5 Y, —JTA U =2 MEIZEMAIIZ TSNA E2MK
W B LR X DTSR TIE Z AT D T 2O IR, MR TIE Z OB AMEHE D
GHRICHEEELZ 52 TWD, X777 10 86T 5 86161%, IRIEAR DR 1L A2 FEE L
T2 X 28 DR ST & I LTS 20, 1SO 150 TSNA iR A i Lz & 2 A, 58 &
HAL T LTz, HFIC Seven Stars O EHEME TSNA &3 196 205 84 ng/A L7220, 92450 1 LT
272> Tz, ZAUZxEL, 2003 45705 2005 4% TO 34FEMTHF FREIIX Z 8RNI, 101 726
38.9ng/ AETIFLTIHY W, DREDOTIXZEINN E SR DR TRABRIZH D Z L AR LT
AR

WIZ T2 Z B TSNA & (ng/A) OFIPFAIT, 624— 1640 T o 7=, L & [FIERIZEARR O TSNA
SINTRE R % i % LA FRR 2 — v - =2 F U B O R HOPE, Seven Stars 2MEAE T o 72 29,
—J57C, Pianissimo One (4Mf#/R==F > & 0.1 mg) & Cabin Mild (4MfEF/R==2F > & 0.5 mg)
DEEE 2o T2, 10 8RO 721X 2 B TSNA &%, X2 EF=a T ERNIRE—EThH o 72|
MR LT, 8800 2 L ISR BTz, [EFETIE 288+ TSNA &I, f/IMEAS 951 ng/g (2%}
LA F ZHED T X SRR KB 677 ng/g T o7z, ZAUIF 2008 4Z O’Connor & A3 L 7=
F O, TR T HEHR TSNAVK T X ZHED K IR OHINK, Fr87= X 2 2 sy & LT RER D it
WADIEEOHNREZ B L LIz 721X 23 EGR O 72D OB R F R OB BICE > TS R HIK
WA ARE L HERI S LD %2, BLED X DTN AMED H D TSNA &I, WUEE DI S -
HlEZ S LD Z ERHRBRWNZ 035000, S 5IT1E, HCL {ETHEE L 72 581%, K==
VIR NE = aF iR D L EE LT TSNA BOBENE L 25 Rttt H o7z,

@—fkibk®k (C0)

EFEIEZ 10 8610 R CO B, 15O 43 2.5—12.4 TH Y, HCI 523 22.1—29.1 mg/cig
ThHo7=® (W7, TAKS CO BOFMIT, HCIIEIC XD MERERMIIE-EDETH -7,
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FoH TLIEIEORY EAREED X =X L

ZDXHIT CO I, HCIIETHET S L 72IX T8N OAE RN G ITHER T E 20T EEEIC e
0, BHEOAEIES 2D BB LN, o, ZOMEMITBARANRERE OMEKFH CO &b
FEECH o7, 7IXZ FREFIZIE, CO PAMIHLARNVLT AT E R, TRERTATE R ED
TIVR=VER 1,3-T Z VT, RoUB U EOBBEEAEBILEMNEAE SN TWS, Znbh
AATIZOWTHIE L7z & 2 A, HCILIETHiITET 2 L8 O ZENELS 72 o7,

TR TR TGE, B, RS BRASN DS, FRE 2R OF BRSO R &k
WpeE=2 I v IREEND,

6) EEIXIHEILZ DEHH

DIES2—IL - E=aF UfEC

ARG L - R= a F U FRIRTIT Z OB AL O

5lt, DREOARERRE=2F 0.1 mg, ¥—/V 1 mg OFEIXZ®-E (KY—L - (K=
aFUIE D) OIRFEREY = 7RI, 2000 LE0D 12.9%7) 5 i AT 24.9% (2014 4F) & EH5HET
W EFLE®, KE—  E=aF o2, RIEIROOES O T 4 L — ISl E AL RS
KRIFTONTWDT2D, SO ETERMZMET L & ZoBKINOIMAT DRI L > TER
JERFRENTLED LR H D, IHIZ, BIEFITAERNICLYZD=aF ZRViAb
5 L WUEATENS 572, VEMEREWEITE) (%)) 232 @EbdD 9, ok
R HAHTIXZHIZ 0 b 6T, bRETIE, ZhbziEI g, EEoy —1 - =a
T OBEFEEDMEN T 2] & W S IS A 5 2 e VIRV TV B, il EIKEE R E
HIFBt > % — (Centers for Disease Control and Prevention; CDC) 1%, KIEN TIRFE Sh % Hes
7T 2 BRIC DN, MBI IR AEOERE () IZOWTHEELITo72 ¥, AR
IRA—JVEN 1-2 mg ORRET I Z OWBRERIL, S80I WIER L IroTo, ZhUE, X 2AMER
TREZRET DO DS TS5 &, it LT B 80% N @KL AT B oMK
T, 207X 0D, EHIT, ISOEICLDF—N s =aF - —bikFREIL, BREL
WHIBNZ 2D Z LD, AMEFRREMENIE T, BRENENIEEZRLTND, L
Rn, KZ— - R=aF 72X 2%, SO IETHIE L25E, FREN 7 4 L Z —Bx Lo
BIMAT HELTHNEIND Z ENnghoTz, ToTEKF—N - K=aF X7 L& —
BRI EREZ AT HBIWO—KTH D LB 2 b,

c BARABYEZZ WK Y — L - K= aF - E 2 olsE

Matsumoto &%, HAANBYEZ D 1 A OMYEITEN S WIEEZHE L L 25, HER=aF
VFRED 0.6 mg AR DTIE Z AT M, 1 BOWE R T58.4 mL THY, *
MUK L COMAER R =2 F LV FoR & 0.6 mg LLEO721E 2 BYFE 1L, [AME 50.0 mL & 722 ~7= %, =
OWFFERERIT, AR Y HCHEIDE WA TE 2 L T\ D LB 2 v, kig, EERIE
258 b AL 10 #81 (3% 3) Z AT HMREE % Ultra-low (AME#FE/R=2F & 0.1mg), Low (4
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FFER=aF & 0.1mg LY &<, 0.6 mg &), Medium UMfFR=2F & 0.6 mg 2L T 1 mg
i) & High OMEERR=aF & Lmg UL k) O 4 FEZH T, | H O A Fi 4 L 72, Ultra—low
WA 1% 22,579 mL, Low 25 14,423 mL, Medium 73 11,435 mL } U8 High 73 13,079 mL & 72 ¥, Ultra-low
WA DORRSE RN GBI ENZ E 2R L Y, HLEORREN D, KE—L - K=aF o izif
TWEHL, IR A L0 BB L T=aF U B ENICED AL D & AUETEREEE 24T,
HCI HEIZIEWRRIEITE Ch o7 & B b D, — T, MR O—m(biRFEREIL, SHEROZET
ROLNTD o7 W, Tk, ARG OBZERL, IEIBAONREERY L = aTF U R
D7 & OFEMEIKLS, KE— L fR=aF o ZBEE b E X — L - m=a T oL T BE
FHLFAEThoT,

@QAVY—LEIEZIZDONT

MR 2 B D B OB, BEICBWTREELRERTHSD, L, b NORFEICE
BIHOTHIE, HIEOS LKAl SRS Z L b MR- TL 5, HIEZ®MIE, 71EZo
WNT E ) L ST 57 DITIRIIAER S TW 5 ¥, Bz, RHIRORTT % Rl
TL57D07 ) Er—A o7 e Ly 7Y a— oo RIBA]L 72X ZHEOWAZTRNITE
BT DO, aarn"=I R EDEFERPETENTVD, IRET, X ORIANIC
ODNWTHIR I SN OAFSIND Z LTS T2, £ll, AARTZIXZEED R — =213,
190 FEEEOWRMP Y 2 SAEH S, ZIEIHRILIcbaARINTND 2, UL, #iE-S<
DOEER ) IANTEND ZET, 0.1%KRMBOMEIZONTIL [Zofm-iXzwmn) & LTE
HENTWD, ZOFRMHD 1 DI TAY—)v] Bdbb, ZOIEI~D ALY —)LOFHN
ONT, KETIKERMERMLF (FDA) 2 721X 2 /ORI RFEMZERES (TPSAC) | %
FEAR L TEEHBIGIE R OWYEEE, 77U B ROANA URT AU AN OO NS H R D
MITA Y Y — VO ZELARREE EORE) \CHT 2R EEOMEREZ TR, £ L T20114
3 H 23 HIZ TPSAC & A Y =N XZ OPEBRIZT A U I DBREEICAR TH D) LENEL
720, BT RAYBRAEYZ— (DKFZ) 1E, DBREICBWTHIGESNTWD [y —1h
TENAIEZ ] ICOWTOWREELFEL L7z Y, DKFZ ITMEOHT R ERAEL, KED 12 5%
2D 25 Rk TOMYEE X, WUERHAATR, 12 » ALIND A Y =)L T2 D2 = 730, 44.6%&
12 7 AU EDO v =73 31.8% L 0 <, BIEOBEANIHEHIND Z Lol SHIT, ABYE
FHDAL Y —NTAEZOv = TR, BYER 22.2%, &PEM 31.8%E LI ENRD Z &b o
iz, Fio, AVY=ABTRATZIEINE, 1 RIEZEORRREEEBOREL, WELTL
T5, 2. RIXT~DIKFOMREERKSED, 3. BADY X7 ZHRSEDH, KEIIZ, DKFZ
I, PE S T A NE—D A ) — L h TR, B ERELE O R XD L s Y,
BARENTIHNTH 2015 EED A > Y — 71T Z D2 = 7 33, JTI O FACT SHEET 2015 12 L AU,
28%FETERLTEY, BRARAY Y —NIZRIARBMETH D,
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(5) #HBILZDEIREDHESIZDLNT

RIREEELY, MBI Z A WUERF IS 72T 2 O Jeimh BIRBEIC K > TRAT M TH Y, Fike
[FRRICKL TRy & T ARG D b %, X 8 1%, RIREMEIEE Z R L T\ D, T OEET, FIE
(A Z4vvaT—, B) 741¥—, (C) A EL Vv —0 3EATCHET 2HEIZ-
T 5, BIFEEEERELSE Y, Xm0 D RAET AREOIFE A EEHEL TV D,
TR, ISOMEDHETE L TR 60 FHIC 2 B SN D D3 LT, %Y 58 Ba 2Tk
T5, TOLEOREOKFECFHE R, FIRELY EEICR D, EEZHREDRRE TH S
BREE (X Y, RIVEREICON X TR 3 R 9 D MR A A b b 0 & &

1) BREDSHHER
B & LW E L, EMBICEENI Mo EIEERCTH D, Lovl, BT

FERIT, FREOOIEONE Y — - =aF rE&E kT 5 EEERIZZ X —E 1 Kby
14.6—20.0mg TH Y, == F 1% 2.35—4.0 mg, H A4S O —ILK T 43.2-51.5 mg TH >
720, ZO XS ICRIRIEORSIE, FIREOSIEL Y bEFENLL, XA ERZ —L -
=aF U BERTIEIEMNIC L o CRIEESHMENZE T, 1T EDETH o7, HTHH A
O ODMERE L, BBRANEOH DBV LT T B RIFTIET 1 ADD 420544 pg, [FERIZHEM
IEDBH D 1,3-T 2V, NP oh 318—426 & 266—339 pg BHEH SNz, &blg, EHEk
AW, TrmLA U ERMEOD DT AR EBbHE SN TVWD 0,

WIS, BIVERERERS R & ERERIERIR O (SS/MS) &3 5 (8 LTz, SS/MS LEDE{ED
BINBRNL1EY, TNTORTZENTRITEN EMME L Z< 0FFETFWEEZET 2 &
Noymodz, £io, KE— - AR=aF L OFN, ERMEOLFEWE &R TZOIZ Z O N
m < ROMEMPBFRO BITe, TOZ ENDHENRE N CTIXZ OBED S 256, RIS
ENDLAFENFYWEP —KUCENERUTIEBT 52 L1200, EREZETHZ< DO FOREEIC
WEZRKIFL, WhOLZEBYEFE~E R L TN Z &b,

— R BT L B R A E M E A BT b O, BEEKRDLREHROZELK THNE L
D 2 & BB 1T G 2 TRV AT S LT S LAEMENMES RS EE R DR
Do LinL, ZAUTEEHE LI LT & D5 TH > TRBIMEORER AL, BREICXK-T
RELSEAT D, B A TR O ZEKIFHE OMEREIZII T A 2 RET 2 2 LidTE v eie
WENTWDIE S, DT DB T OV MIEFEE 1L, BITREOREL =T 5 Z L1225,
S OICHE RO, EDOEMNENTZS, THIXZENTEOBRE EITZ D 2 R THISN
2,

2) = RERIE

SR IACE T IX Z ORITEEICEE S NS 2L Th Y, ZRMYE (Thirdhand smoke) [LEIVE
JEINHDBERLBRITWAE L, D%, Z2ERMm & UG LAFALFWE 2 /LR L, FRHECER) B %
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MIXFREROBRIZLEDAMEDOTIEZRRA= e Y 7 I UBNEEN 5 e & ZREE 2 /R 3 5

FIL, ez shTng 9, 5% DAREICIEWT S ZKEBEICEET 28R S
M, RGBT OHMENEADL ZENTRIND,

6) £&H

DOOETIE, 2005 40D FCTC JLHELIFE, 7IZZMRAEBS N TN D, IEZoFENE, Z8)
T X DGR BT D AR A B R T D 2 LIk o T, IR AHITR A S LnTiX
ZHILAIRTE L TV D, MU, 72X 2RO L o THHO 7 B03E& UIZ < Wk
Thd, TOH, B X HEERENMBLILVNE LRy, BiE, bAETRE SN
Bz Y, AEEWEEER - LW D, BEIC X D EEREORINL, 721E 2
D SN EEEWE CTH D, 4%, HIEZ W ORENIEEED RN D, BEOR
MAEZEREL, X ®WSEONERN &V o e B ZA AT T X ZXRICOWT bt 2 LEN B
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s RACTL=T WOBRILE OAIAE maat mmE LhER TIEL gt
2-—raFansYy 2B (@) O
N-=—kAYPIH/—)LT I (NDELA) 2B O (@)
N-—rAYSIFILTEIY 2A @] (@]
N-ZrBYIAFILT I (NDMA) 2A o o
N-ZrAYAFILIFILTIY 2B O (@]
N-= FEYELTA Y2 (NMOR) 28 (e} o
N-=+BEY/L=aF> (NNN) 1 o O o
N-Z FAYVEAXY DY (NPIP) 2B (e) @)
N-=tBVEBY P> (NPYR) 2B ©) O
N-=kBYH)LaL > (NSAR) 2B o o
J=aF> O ©)
Jz/—)b 3 (@] (@] (@] (e}
PhIP (2-7 2 /-1-AF-6-Tx=)LA I & V[4,5-bIE) DY) 28 O e}
RA=r L 210 1 (@] (@]
FJREAVTILTEFR (o] O ©) O
BMitIoELY 2B (@) O
/v (o] O O
L= L 3 (@] (o]
AFLY 2B @] (@]
o hLADY 1 (@] (e}
LTy 3 (@] O O ©)
Trp-P-1 -7 3 /-1, 4-DAF)L-5H-ER Y K[4,3-b]14 > F—)L) 2B (@) (e}
Trp-P-2 (1-AFJI-3-F7 2 /-5H-ERY F[4,3-b]4 > F—JL) 2B o @)
5> 235 1 (@] (@] (@]
7o 238 1 O (@] O
[i{di==] 2B O (@] (@]
‘\iEE=L 1 o O
-7I/ET=)L @)
TFLTILTER ©)
(= N =Y 8 (@]
—BILER (@]
N-ZrAYTFTFHINDY 3 (@]
N-= +BAYTFF 45 E(NAT) 3 ©)
ZEREM1EY (NOxX) o
EySy 3 @)
LY/ =)L 8 (@]
= 3. HEMELEE
ISO % HCI i%
ISO 3308; Routine Official Method T-115, Determination of “Tar”,
N E & analytical cigarette smoking machine— definitions and Nicotine and Carbon Monoxide in Mainstream
standard conditions (17) Tobacco Smoke (20)
%M fo 1% S SMERR I R E hOBIET
W EE 35 mL 55 mL
R fE B 2% 2%
0% 4% e 60 30 #»
BRALOEAHE 0% 100%

2



o X OfEEREE

B R F) = & I

Fod XIS L ERE
%= 4. 2006 EOEET =1L 55 E LA 10 884F
EIABERTE (mg)
EIEZORS
2—=)L —aFy
a E7=vysE T Ultrat 1 0.1
b RALEEITY T raiow 1 0.1
c YA EETY IHRESSA 3 0.3
d FyREZ— TAILFK Low 5 0.4
IAILEETY R—8—54 F 6 0.5
FvEY TAILFK 8 0.6
g IAILEETY SA4 b Medium 8 0.7
h TAILEETY FUYSHIL 10 0.8
i w—7 ] 14 1.1
i eTur4e— High 14 1.2

M01B3FE2RA&Y IRALKETUL K, TAEDR] ~ABERBEE

K012 ELY TE7=YIE Tl &,

TE7=vy E FUTAVY—I] ~BEREBERE

2015 F &Y FvRE2— TAILERIIE, TH4VRA MY XS FvRE— 5] ~"HRBER

X015 FE LY TFvEY AR I,
HEEABREESHER—LR= THRELIESHIAT—21 LYBIA)

73

4R by Fx¥EY 8- RyH R ~ERBEE



FoHi TLIXEORY & AR

o X OfEEREE

£S5 EEZITXRICEFNSLENENEETRERVEIRIE (SS/MS) DLLE

I
P

DA T =K A

FAVTAT TAVFETY RAUFETY Kg1%] . . N .
nEL sS4k IOAFToAE  R—1—FAk  SARAUI—IL FrEL-RANE RAWRETY wITURE

— Bk 21.4 12.3 7.3 6.1 4.9 4.2 3.4
—aFy 19.6 10.6 6.8 5.6 5.0 3.6 2.8
2= 10.1 5.4 3.2 2.6 2.2 1.6 1.2
ANE=LE
RILLTILTFER 121.4 60. 1 37.4 34.4 21.0 11.6 6.2
FErPLTEFR 14.4 1.5 5.9 4.8 3.3 3.0 2.2
TRy 11.5 6.6 6.4 4.6 3.7 3.2 2.5
FyALLY 29.0 16.2 14.0 10.0 1.7 6.5 4.3
TJOEAXVTLTEFR 14.6 8.0 6.6 5.1 4.2 3.9 2.4
2O rUF7LTFER 20.8 24.4 15.4 9.9 9.8 5.2 3.7
AFILIFIT Ry 14.3 1.7 7.9 4.1 4.6 3.5 2.3
TFLTILTEFR 8.6 1.7 7.4 4.2 4.5 3.2 2.3
ZXRRY
—BILER 61.3 36.7 23.1 20.6 17.0 15.8 16.8
ZRILED 64.6 39.0 23.5 21.6 18.0 16.3 17.5
FUEZT 2,565.5 1,468.1 889.8 578.3 633.5 432.3 294.2
ERitERIEED
1,3-74vxTy 43.0 24.5 18.9 11.6 10.2 9.7 6.3
1VILy 37.4 21.6 18.2 11.3 10.6 9.4 6.0
FoUR=ZRYL 88.6 45.8 39.4 19.6 18.9 16.2 10.5
Ryty 42.0 22.8 20.9 11.0 13.1 11.4 8.2
FLITY 68.8 34.5 32.7 16.0 21.4 16.2 10.9
RyVEdELy 48.8 34.4 20.3 17.7 12.3 8.1 7.6
EECHRM= OV TS U
NNN 3.7 2.0 1.7 1.0 0.8 1.1 1.1
NAT 1.9 1.1 0.8 0.6 0.5 0.5 0.4
NAB - 1.6 0.8 0.9 0.7 1.0 1.0
NNK - 4.9 3.9 1.9 2.1 2.4 2.4

NNN, N-=hBY/)L=aF2; NNK, 4~ (AFJL=bAYT/)-1-G-EYL)-1-TR/ > NAT, N-= bBYFFHEY; NAB, N-= bAYTFIRT .
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| S
5 MILD SEVEN

2007 &£
A=A TeNLEES

2010 &
|IE- (X
(MhERIEZ; 208)

2012 &
| (LT (hEEC ; 3ES

. ‘ZERO STYLE

(MhELEFET; EF2—)
2013 &

2013 EBRR/ A TH=IEC
(FI—L; 68848 1)

’.,ﬁi’ p
| If JEIRRNY -

2014 EEKAMEIES
(iQ0S ; 4 #4#)

B1. HbAEDIEZRTOERL
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H2E T O
B2E XD & EEEEO R T =X A

. —o— iR F T
3,500 ¢ —-—%%?Ew:
1 —h -I£2
3,000 4 —— A A f=EC
~ ] —— DG RAORELE
E 2,500 - —o— N ERDEE-IEC
Mzmoé
s ]
# 1,500 1
Bk ]
§1pm{
500 -
O o T © o © ey © Sy © € © g © € g © g ey gy © gy © g oy © o © o €y © g O
1989 1994 1999 g (4) 2004 2009 2014
(b)
35 ; —m— A TElE
3 BHELEC
—*— R AL
¥ 257 —a— HHAOREEC
' , MEEORERE
w 7
# 1.5
Bk 1
S
0 = U O T O U ==
1989 1994 1999 gme gy 2004 2009 2014
B2 FIEZOREFREZLEICEHLEREARABOHTRE
- HIRS HARS
o (HSRGH T L 2—THE) (AR T L 2—%EiB)
=X W&
— HFRS BARS
R (HSRGHE T L 2—THE) (AR T L 2—%EiB)

X 3. f=IXZE
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HEMD T 1A —

HEBED T 1 ILE—

(a) HWEMERE (b) HiFRS
X4 EREOHE
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500 mg

Eﬁriﬁ
FIF RS 225mg [4.5%]
7J<|6:\ 35mg [0.70%]
—aFy 14mg [0.28%]
2—)L 17.6 mg [3.52%]
F2—)L 1% 100%=L T E
FILa—ILEE 35 mg (20%)
BHEmE 29 mg (16.5%)
HILR=)L$E 25 mg (14.2%)
TIVHU$E 1.1 mg (6.2%)
TILRUEE 11 mg (6.2%)
FILAOAREER 08 mg (4.5%)
IRTIVEE 0.8 mg (4.5%)
Jx/—ILEE 0.8 mg (4.5%)
ZODIEEY 23 mg (13.2%)
IXZERSR 09 mg (5.1%)
RHE 09 mg (5.1%)
BREE 17.6 mg

XIRBILZORIH 85 mm, TAJAVTLURTHY, ROOEBO I L 2—FEFEE /L O—XERALTLS,

HRF S
7}<|6:\
2%
e

ot 3 (A7
Ay, kE

—BibER

Z0M HRES

Howm 3 O
FoH TLIEIEORY EAREED X =X L

4775 mg

20.0 mg
2950 mg
65.0 mg
62.5 mg
7.5 mg
20.0 mg
7.5 mg

[95.5%]

[4.0%]
[59.0%]
[13.0%]
[12.5%]
[1.5%]
[4.0%]
[1.5%]

[Z0fth AR 1% 100% <L THRE

RAEKE 38 mg (50.6%)

HILVR=)L$E 20mg (26.7%)
—kJL 0.60 mg (8.0%)
ATHRIEEY 0.15mg  (2.0%)
7ILa—ILEE 0.15mg  (2.0%)
BMmE 012 mg (1.6%)
IRTIVEE 008 mg (1.1%)
Z0MDIEEY 0.60 mg (8.0%)

BREE 7.5 mg

X5 RS

SEIETIVELEHE-IEZOERIBOREEILISOEZEZRAL, HAERTI—IL-ZaFUEIL, 176mg&14mg DR LD,

Xk (12)E5E e
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AELENE

EIETHAERS

FIXTHEM=FOY 728 (NNK, NNN, NAT, NAB)

—aFr

ZIRAEERRIEKFF(FIEALY, AUVEELUEE)

F=IETHE

HFRLSY

EEERTIVEG-TI/ETIZI, o-bLATURE)
T/ IV (T /—ILIRE)

ESEHE BARGHEYE (RO=D L-210 12E)

—BibkR, ERELEY

HRAES

FHILARZIVEE RILLT IILTEREE)
EREEBIEEM(RUEULHL)

BRE-IOVTIUE
X6 f-IXZ1EiELE
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FRIENI—ILE (mg/*)

EFEPCOE (mg/F)

Howm 3 O
FoH TLIEIEORY EAREED X =X L

dad | —aFy
2.5 mHGI 15
1s0
) RIETE Ty
—~ =
# '-l fi
= »
;’ - 10 3
1.5 I
- u
L "
A \
[ ]
i . 8
| i
B &
® ¥
# 05
0 0
j a b c d e f g h i j
—EbimR EECHEMN=-_FOYTIY
20 m HCI 600 mHCl 2,000
1SO 1s0
500 FiETR iy
s 1,500 ;:,‘
~N
2 = 400 L
~ 2 ‘ a
- =
< 300 4 1,000 g
4 —
L )
10 B 200 - §
ﬁ 500 =
100
0 0 0
a b c d e f g h i j a b c d e f g h i j

ik (22-24, 29) EH EITHER
K7 EEIEZ 10HBAOREEELEMEDLHT
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-1

(2) BIREHREBOIBKREER

(1) BIRIERHEEE

X8 ElIRERENHSE

A Z4vaF—I, B) Zq4iLB8—, ) A1 VEVSr—
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Howm 3 O
FoH TLIEIEORY EAREED X =X L

2. HARFEDA DXL
(1) LIz

WLE D& MR BRI Z DU COREIARGAERRE A (2010) TiX, N2V [a] B L 07T 2R
=ha YT IR EDIE I OMEICE END R ANEWE D DNA FHIMKOSEFEQSBEIZ L v E5-
T5Z L, RN A T, BOAMEDE~ORTE L DNA 52 L 0 £ < OMBLEEFHZEN
bbb EINDHZ L, B XA AMENES T ORBFIREERD A F AR’ D 2 L L,
IMADFAERA T = R LORE A 2BV THYENRRE 592 Z LoRrEN s YV, F72, 72iF
ZOMEA~DOIEEIZ LY, KOECHROBGESRE EE A 5 1, MG E S, RIEMIRAIZE
T 5, TOWLA L AR, EANMEER - PUEADMRIFER O AR EIZ8 0, BHER 72
FHIZEALRET L, BIERZRMEIREEREOIR T 2 & 72 & 92 PEPAZEME MR AR (COPD) |22 2RI
B ABEOR N RINTND VU, Bl DRESCINA T & W o I EREREBIZB N T, 72iF
COMEA~OBREEIZ LY, MBI DG ECBERE AR A, M, 1BrEoIERE, 7T e—
DERIRIEE 70 7 7 A NIR EICORIND Z ENRENTWS PV, Ok~ 7R #, JRREIC
DONTHRIFTIEELDOENTWNDA, LIRE, BEOSMEEIC O W TH L h D,

W2 D M BN e bR ICAT AHREE LT, DMER~OEENDH L, TibDOREEG|
TR FTFEFOEELFEE L LTE, =aFy, —bkFE (CO), —fMbEH (NO),
T AKFE (T U H A, HCON) BLORRA—_—F %44 K (FMEEEE, 0,) RENHD 2,

KEAREARERSE (2010) T, ZhHOWEICL DRMIELEBRIEA =X L% LT
DEITELDTIRLTNS (K1) 9,

=aF AT LD IR E D LRI S A, RPN TR S AvE E R 2
FIFLE TR T 5, T D7 IR 13 R & — B AR 72 D LB A |2 WLE 248 1) 3R,

—aFURERESND L, SRR RIE S, RO, fE ER, OEIERE OB
IR, DI OB FREORMN A5 & 23, FFEC, FlE OBHREIC X 0 O ik
e, REBEOMHK TEZREZLOHENEZS B IT Y, S OICIMENEMOKEERS, I5E
B, AR AAREIMER S &R 2 RTREES R S ATV b,

COI, ~EF7 1 OBMPENRIRIRIZIE 220~250 f5m <, —MLRFE~ETT 1 B ZTAL
LR T2l I L, DA E®mD 5, BWHE O L 9 ICRBIAIC CO IREN kS
T o%0E, BREAKIEOK T ICK LAREMICRIERSTEOEMAZ R L, MARTEEE DGR O
Ke&bs,

TR IR DA B b I A 7p SIEMEEERTH S E I EHERNC, B 2D WIE IR RIE G
FEN LT, MENKOREEL CHAMESE, B, m/IMREEROTTE MR L 5| &
2L, DR A 5] X230,

i
S
B
-
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Hwowm X O
o mIETHEEORSY L AEREED A T = XA

(2) MERNKHEREEEEDZE

M5 D ERNE 2 AT 2 AN EGIAIE, I 2 B2 RIBICHERF 2 OICE B R E 2 57
LTW5, —gfbER (NO) 1E, MmEFICBWTHEE NO ARkEESRE (eNOS) ICkVEAEND
MEILRKNFTH D, BHEIC LV ZIEZmRD T V=T P HASLHRRMED 7 U —F D0 )V PEA
AIZHE D FRfE A b L ZARAEAS, NO DpEA 2 L, M O~ - M EZ s 27, &

HEEMHIRE RS D L, RFTOREITER L, MENE EICESNTAHE S, HER2NN

BARIZHEHE b5, BREECEICIIRIEMILORMEARD S i, MEICHT DIBMERIE &
EAD, MEIZNODORIERIEL H 55 BPE THFAICHIM LEREL L7269, RIERD
YA MIA RTENA O, RIEBEEL T OEE bz I L, 6Bk L
BHRIE LER I L, BET, 747V ) =TT T A = UAEER A e B X —
Doz TR L, M/NMRORE M % & D EEE SR TOE - SR IMENC @ € e 2B Lo <D
(B 2) 1360,

I ORER, HEREFEL S R L, Bt ORBEORIKE 725,

Q) FHERERDOEIL

INEORER, RIFWERICE WO THREIC AN —RRICIREDKR T 5 S Z &h, £ Ok
B, HEEREREOKTHNELEIND, P—FE7 T 7 4 —CHog 2L, BIEICLY MRS E
L CFHEOWRE MR 3 3% ICB W TH LR T LTS Z &mEni (M3),

(4) ZERUEXR & BIRFEE

AR OWBYEIZLE S, 25 OBEA N L A DOEE5R, NO OFEAMSISEO—HEO/ERIC X 2 Eif i
BRBOFHERIL, MREMUEICIR S PZERERE CLRAEL D, T, Mz W TAKD
5 0 BT R A SEHtE L 72 BRI, MR MR D B IIE I D RORIR S 0 D 58 A DI DS
ENDEITARY, AFBHICBNTHEEEDPRE SN DM IBEZ TETWD 59,

10 Hiulgk 11 GRSC & fEMT L 72 Meyers H OHEIZ L 5 &, ZEBEXIRIZ LV 17% (FEEEL IRR:
0.83, 95%{ZHX [H]: 0.75-0.92) LA BERGMELAEEOFKIER T 2B L Tnd Y,

RN RS TR U 7o BB SR IE IR DK E Do T2 2 LR ERRESNTND 1,

) HESINIAKREMR

WIS K OSBRI A S VR, RO DR B A T & LT IEBRERR B D FIE A 1 =
RNZOWTHER LT, BRI, BRx BB EWEORNERIZL Y, 2FOmREA b L ARIE
DR AZGIEEZ L, BERHBR~OAMZ SO TND, TIL0 OEEIIZEM L~/ TH B
IND, SHITIE, ZEBERAFEM L, ZIXTEORE LT 52 LT, Bl ORED
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W2E IET O
W2 ToX TIEORSY & AR A Ty = A 4
FRIEY A7 DT oG ST D,

INGEREZ, MEEORDEBETE L LIS, B - FhER X O IC BT D 2 BRI
REMET D Z & OBENE S Bd THERS S LTz,

Flo, INODOFREL, BRAD XD ITRHINRFEROZEL LTEERBEZO D L LT
WMLOBLWbD LY, B, K, OLEOER, wWahn LEoER, T, M0, BE
DFEV, BRI, B, @, R, R EEEBREERICLEET b0 THY,

T, EHE R CHHOMBEE LTRA Do LTHHERAEEbND 1Y,

84



E2E I ORERE
W2 TIX DSy & AR D AT = A N
5| ARk

1) U.S. Department of Health and Human Services. 2010. How Tobacco Smoke Causes Disease, The Biology and
Behavioral Basis for Smoking—Attributable Disease (Rockville, MD, USA).

2) FREE TRV, I R, PR OINZRL, BE EEL (7203 2RISR AN DN T I X T R 0 H#E
] TFete 859, 10 5% 72iX TR BN & GBI R ) OFEM  DASE S 7213 Z RSB 2 520§ 2 R
DTS, PREEERFLS, 2015. 64: 448-59.

3) Benowitz N. L. Cigarette smoking and cardiovascular disease: pathophysiology and implications for treatment, Prog
Cardiovasc Dis, 2003. 46: 91-111.

4) Benowitz N. L.,Gourlay S. G. Cardiovascular toxicity of nicotine: implications for nicotine replacement therapy,
J Am Coll Cardiol, 1997. 29: 1422-31.

5) Burke A.,Fitzgerald G. A. Oxidative stress and smoking—induced vascular injury, Prog Cardiovasc Dis, 2003. 46:
79-90.

6) Ambrose J. A.,Barua R. S. The pathophysiology of cigarette smoking and cardiovascular disease: an update, ] Am
Coll Cardiol, 2004. 43: 1731-7.
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BEDIET

/MR
) ﬁi%ﬁ%ﬁifﬁ
mET Ak 2 A7
1DFRIEE 1
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CREARGEMRERSE (2010) & YSIA—HBHE
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2w I Ok
FoHl IXZEOMSYy & EREED A =X A

— mFME | | AR b=
v i

[ zECERA OMA~DLE |

A4
WT@EU)jU—7:/73 ﬁ?qifik iﬂz /s

LS EHED g .
Tz LVEEXEROEMEILE? =Y
2U=32nL (uncoupled NOS, xanthine R, T RO

I oxidase, NETC, NADPH oxidase) I N
\ 4 v
e BEX LR B4 bhA tEm

)

! N0 EEQET AN v A
[ A ¢ # JE PSR T OE AL
\ 4 v 4 VE§£*V
M EEES HERT || Ak @ || BEE | | #EE, XER| | FES
wEer2 | [#ER ||| /MEEM || B T HF 1 HETE

AN \ \ _/ / /

_v > | BEMEERUA VR
JUERMEZEETZTO

77 O— LM HES o LmE) Ry RAF

D & - E R

M2 BYEICEoTIIERISNIBREEETEOBESND/NRVI(EADZXLA

AREIEIZ L > T ER TN D7 TO—LMRMEREOEMAREEEZOPTLAREEDE VN ANZXLETRT,

CREARGEMRERSE (2010) & YSIA—MHRE
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LRI BLERALA 3 1%

M3 BEBEREICLSIFERERNEL

(MEEEL, ARAT—ILIZRTESIZHE~EDRLRY—ILTERR)
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Ho®m 71T O
I I IO ORE

E3H FRIXIEADBRZEORER

G |

A FACF D E OB O EBIBE (N4 ~—T—) 1%, — I, BE~—h—, Bl~— 07—, &
S~ — B —IZ KBS NS, BIEIZIBWT, b RSHASN TWAIRE~ — B —I2I, MK, MK, R+
D=aFr kPaF=rkloR@MmreH5, B, AP OHHNOLMREESND, FIRBBAEWE D
ToX TR A=Y 7 (TSNA) DR R, BREE~— I — L7, SHITIE, SIS R ThiRELS
MO T — B bR G55, —MILREIL, ~FEZ o BN EL, MiEhOH L REL ~F
7 ae’ (CO-Hb) bIREE DRI L7105, 71X H O FALFEW B ARICEVIA ENTBRIC, 72X
POLBREFRIRAKE, 72X R R =raY 73 (TSNA) 2 E RN &4 FE UG, DNA A,
EAMIMASENECLZENBRINTEY, ZhHIIRE~— I — DR THOEMENA RN,
W~ ——ELTE, PR RFERRE RO E N DD, M~ —T—1%, AE P WE I
FDIAENE OB Z A U AR OB T 2R Th D, TIZZMIC L TREM R
P —H—IZBL T, =aF ATAEERNIZE W CIIEM ISR CYP2A6 ([ZXVEE(bEG TREIS DM
CYP2A6 DiFfnT-ZAUCLD=aF L RBHME N SN ELDEEBITHEP AV AZ IO BT L NS
T3,

1. FECBBOLERKEE NMF7—h—) OBE

B2 B 2 BT X ZIEORS THRAR LN TWD X 91E, 71 2 EIRMEIZITA 5,300 FEEOF
WENEENTEY, 205 BREBAMEWENK 70 BEFAET L2 0biTnd, ZhbER
A BT D Z LIS LA R AN X SND, I I L DR R
s B720is, EERFER ETIE, 7o 7 — M AWZBERL O 812 L D RINEE S
DR DI ETEN BALFHE OB REOFMARA SN TND, — T, ERICERY AN
LA E AP FIEC L VI T 2 Z & b i< oSN TEL, 22T, LD
BE T WEGER O ERIEE (RN A~ —T—) [ZONW Tk~ 5,

—WRAT, ALEWEDRE SNTBEO AL A~ —h—i, BEENRREORIETHD 1) BE
v —H—&, 2) E~v——, 3) Bxtv—r—lcKilshs (®1),

REE~ — 7 —I%, EERORS RN SN DI KMEWE L LR, bdvikzns e
RN OER 57+ Ml & & OMBEAERIC L 2EMH TH D, 701X TIEREORITIE, Mg,
WK, RPO=aF r graF=rilo=aF RN —EMICI<abnTnd, b
(T E et Gl DB IS KOV T - BIE RS ELEIAR S Th 0, S RN E 0O P ETIREE & 2 FEAm 3
5D TS, SbIZ, IEIETOLERGERRKER EREEWENEERNTREH SN
7= b DD DNA 7 EAEKNE S 1 L UG L TED LD IR B, ZOH%OREN AR &1L,
L0 EBENICEET 20 EYENA DR EFEN TS, BE~—h— L%, FEERED
BRI X BB, ALFENRIN R E 2 OB T 2D Th D, 72X T ERFEIC L
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Ho®m 71T O
I I IO ORE

DIEN N T DB~ — T — & L IR aR R ORISR IR R 7p EREIRA 2200 5 & JEAE S
HATDAERNORBEAZ T L, EIEROFENRA Y X7 3 liZ ST IS5 Y,

AERNIZER Y A ENTAL T ENE, W IR & PR 2 BERAEC L 0 B S nEw T
WL 2 006 S, KIBMHEL I ~E L LA A~BEE LT < LT D, —J, i i
DEBRFEBERAKFZZILCDZ  OBARHECFWEORHL, 2N bOMADHTH 1 FHEE
FThHDHY 7 v—AP450 (cytochrome PA50 (CYP)) (2L AREHEMHLE Z V2 F A4 S-h T
> A7 =7 —% (glutathione S—transferase (GST)) X 5 725 2 FAl#E Th DI HRIERIZ L D
FALSIC Lo TR S, ZORT U ARENARBREZIEICEE R &E 2 R LD (1 2) 2,
T HEERICBE T BB ICR W T AL RE RIS 2R IRV BERIE MO AHE D BT
HILD, T HINHEER TR OTEPEOFIEILME A OFE N AR, BAZEICREL, B
Pe~v—T—L LTHON TS, BInFEREBNABZETAESREIND bDOIZ, FRIBDOEE
2z ) — A bREENT=T ' T AT RORBUIEERET 57 0T & RLKFERESE (aldehyde
dehydrogenases—2  (ALDH2) OBIxFZM L BRERF OB mALE, X, #hE, Bm, —HE
REDT T v TR L OEENRAZIT U D E UT-HIEBED A DR ME~O RN X <A
BNTND Y, IEZICEEND =aF ATV TIiX CYP2A6 &1 Lo & L= ST

IR TZRIBNRT T =0 EORGE~— I — T BE RITT & & BITRDARBZIEIC S B

LTWEZ ERMEINTND,

B 1R LTe A A~ —h — L AR BORRE, WX BRI EENDBPAMED—>
ThHhHRXEB L OBEBEOFEICOWTRTADL, N8B, BRMZREREE L LTIy
DFERWEDOESE LTHON TS, RV UBRBICB O CIINERER L LT, R
HDHVIEFFFRTORCEURE, BIOXRCEBURREENTZRTO L2 F (trans,
trans—Muconic acid) & DL S - 7 = =)L A /LB 7 )UE (S-phenylmercapturic acid) DIEDS X
No, EMFNAEE LCE, BEMET X80 DNA IHEOHIEH 5 VI H~—
H— (PaF—hrv——) LLTORVBrOAES o B UAMIMEDRIER END 5, R
Bo—p—L LTCIE, ROEREE, /M% (micronuclei : MN), #ifilkYe /3 AZ5H# (sister chromatid
exchanges : SCE) 72 EDBIREND, TNOFHEDNL F~—h—F, RUBVIBRENEEIN
D &9 RBERICE WY, NUB TR REBSEE L L CHILRZRIET DS, REHEH 5
WX Y A FHEORREE & LRSI E L S D L L b, BHl%E0 Y 27 FEICHRIH SR
Do SHITIHFIED A B =X LOBEBZICHHHEND Y,

TID DA F~— T — Z PRI A OFHI S DB, BEHRRIC B T 2 REOD R,
RAFHE, FEHREORRE « FRRE, WEOMENE, 7SI T, EWENEEIIC W TR E
LTBL ZENEETH D, AERNTEVERH O~ —I—OBIZIE, B ReHiIcEE LT
YD Z L NEETH D,
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2. RERIRIEDAERIEE (N1 F<—hH—)

AR D X 912, 72X ZMEPIIEF I OAFLFWENREENTVD, ThHEEBIRT 5
LK DAY D L LT, ANV AERTE CRICEHE) Ho0vixE
o DB ST NS, K 3 ICTIE BT E DAY, RIEIC - THAT DHRL
TR EHAEDHPICEENDIAFNEYWE L, TRLICHIET DIRE~— 7 —F K OWE Ik
DR~ — I —D—fr—HL L TOURLE (¥3), 22T, ZHbDHTIZ OV THEELN
kA ZDR TN Z LT 5,

1) FAIT7R—F

REENMRIE DS A F~— T — & LTIE, 1856 4EIC Riley 1T & » THE OB OB, FER
JERHZ LB LRI OB S ST b, 20%, bR PONTRERO~Y— T —L L
THENEM SN TERDE, HIRZEFO YT U ALKFBOMRHRNAHIC L > CTEESND F A
TFx— R ThHD, 19 RN GRS, WEERTOF A>T 32— hOSHIR TN, BEE TIIIEM
P L0 @A RS LR STV D, JIETEASTS 3 TR YN 1~2 8 & ik
MEVWEZD LIFLIERIEZEoRE~— I — & LTOMNFER SN TE 20, 2 ELsco
REE S H R REDRNZ &2 ENS, BIEMIEDO NS F~—h—& L TOMMIZRENTH S
(E1D Y

(2) —BEIRFATEI/ODEVEERP—BIERFR

T O%IL, 20 HAPIEEL © —(LIRFE~NE 7 m Y (DA RFI~NEZ v E L) OREDBRLE
ENTWD, —BLRF A - R - MLk - SO R R A Th D, ARIEEMRRTERR
B LTZBRICPEA SN, TIXTHICEENLI/GENT AR TOREN LR DD—2>ThH D, —BE{bRK
RIINE T v B & OBFIERIEFE D 220~250 f5H 0, WAT D & —{LRFE~NET R E U 2T
R L, RIS kDM - “BbRFOEMAZHET 28R, MMORBRELELTIEE 3720
(—FfbiRFETHE), MO THETH D, Deveci HDOHEIZ LD &, 55 4 DIERYEE, 243 4 Ok
TR, 24 4 OB A E LToRER, PERUR R — BB IR R, T 3.611+2.15
ppm, 17.13+8.50 ppm, 5.20+3.38 ppm T >72 (X 4A), 1 A OBEAS & FFAQH —FR LR TR R
IFABEZ R L7 (X 4B) 9, 4,647 4122V ClA L 72 Lando & QA TIE, FEBESH T 4.2 ppm,
W EMYFHE T 4.6 ppm Td> 0, BRI K 0 Z AV EHURG 2 B CIX 7.6 ppm, $REEBIIEH C 14.4
ppm, HHEEFEBUYEE G 24.7 ppm, RS T 33.3 ppm & BB 2 D L R — R bR R
BESEINT 22 E2WELTND 9 ENT —4 THEE - ORRITHIHE CRUEALL L BN
Bk &2 R TIRIE R OB 23 A STV 5, /i E 142 A GEBUEE 27 A, MEMIEH 20 A,
WAEE 95 N) OFRREVEIRE R (ppm) 1%, FEMUERE 3.9+41.8, iEMUEF 4.4+2.0, #
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JEWREE (1~15A/R) 12.8 £4.1, TEEBEE (16~25 A/H) 20.3£5.7, mEREE (26 &
PIE/R) 37.1+10.3 Tho7= 7y —FH T, KABITFRT XD ICR UMEAK THE RERNT Y F
b, TOERDO—DL LT, AENOFREINE L, B ORERBIRET 52720
EEZOLND,

Sandberg © 1%, WL DR Z2BIRIZ OV TRFT LTS, M5 IRT X 9 IR —E{b
R SRR P I I R LS U CHRBBIE O 2w 2 s L, sy & 5 EERRBE Th -7,
ZORENS R ERHT D L AR TH o ERENTWD Y, Iy hA 7% 12 ppm (Z
5 & 8L DM BE U CIRKEE 90%, HFELEE 94% CTHIBITE 5 & LT 5,

R 2ITBEDNA A~ —T— L LTO—RILRFE~E 7 v v LT — R bR R IR L O R
BTy M TEERT,

%< ORFFE S, BEH L IEWUFE & XBT 5 72D ORERH —BLRFO T v MA T EIX 4~
10 ppm FRECIZERGE S, EOBEOREEIT 85%LL F, FrELIE 80% UL L& #fs ST\ o, AR

—RALIRFEANE 1 BRI, JEREE, SEMYEE TIT 0.8-1.5%, MUHEE T 4.0-8.0%T
BY, 1y FATHEIT1.6-2.0%REICHRESND, —(LKE~NES 7 Er OWEITH M2 ET

DIZHKI L, MR —BLRBIREOWEX, fMHTHDI L L b, RELZEDRWD, 2AE
AR THIFEE LTHWOND, 727 LANRO X 5 I ERHINE WO, 20RICREN D32
T, RIEZUSMNT S —BEIR B DR AT D70, BEIZRFRATRNW LICEELH
T2, EBIT, PIEATHRRLNTNDS, AX—AZFHAE—7 LATIXZ (EHEZIXZ) 0f
B, BUEE DA W2 D IR B LR FEOREE S 72\, o THREOHHIE B AT

IZFET A0, 2B OFHEZIE kG L0 2 AITIERER R B L bR SR 3 S
FHLEDLLRL 2D,

@) ZaFUELVIAFUEOKREY

=aF NIEEOAFEIC R G T 5 X AR T Vv a4 R TH D, bFEahr FEDORE
W BIECIE X T EORHZE~— I — L L TC=aF U BLRZORPOUEN A X o — R
Lo THY, FrRE, BRELLICELS, BEY—I—L L THHIATVD

= FUAIERNICE Y AT D & Ok, ERGE, MroFRE WIS D, EEHBLAl &
L TREMR=aF VBB SN TWD L0, BENPLORINE BV, RRsh/iz=aF

ANTMFEEN L CEHFIHA L, FHRHER~OER b RT, INLOWBET=aF U i3EeéA
ENIFE CRE SN D, TAMREHRE Y, o2 o —24 P450 O 1 fE CYP2A6 (2 K Db IG T2
Fo=vbled, aF= T EBITCYP2A6ICLY R T U A-3" Kb F=icf@sin s,
aFréaF=ro—iiL, UDP-Z V7 n  RisBiEE TH 5 UGT2BI0 (2L 7L 7 1 R
BRI SURPICHRt S D, B 6 I~ » 77 L & BITRPICHRE S N 5 FIG 2 F5ilE &
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TaRLE Y, =aF oM s 2 RERIRREE, JRAP R0 11 RERIRRE & s Shvan
D, —F, aF=rOMHEEINTK 16 ReFFRE, ROPEEINIKN 1 AL, =aFr LV <,
Flih, PEICE > THRERERIIBD RNV, TEHEOIFEL LTHLADNTH S 1,

IR, ZHUORHIBEREFICZAENH Y, TAUEOEESRIEMEICHENE L, KRB AE
WAEEND ZERMESNTETWD, =aF AFHTBWTRENR D L LT CYP2A6 D%
BN D, 1990 4EARIT CYP2A6 DEZRUNIRIA < #ti S D KD I2 > T&E e, O TRIZHH
f72H 0D & LT CYP2A6 7 LVEKIAD CYP2A6%4 155 ), CYP2A6%4 IRERBHZ A 7 (*4/%4)
WHEPENITIEZ L, BARTIXA%RENFEREY A 7 ThH5 'V, CYP2A6 DIEMEZ A9 5 B
IZBWTIE, BEAKN S VFEERPOaF = BEOMINEE SN, —F, REXRETIE
=aF b aF=r ~ORHPEE RNV TZORROEEEZ T CTHIRP O 3 F = RN IR
BUCHARTRERNZ EBHESRTHD (F7) 1Y,

EDIEHRERBYA T TR, =aForhbaF=r~OREPBIET 5720 =aF DR
FEDSE < MERF S AL, MUESCRAMEI S D, EORR, BXIEOM 7213 TR, ZOMOTED
RV CYP2A6 ZFIRLT LAVIREDHZE BN OB WE SN TWDA, BRT Lz + 25 NTiEdD
BOBWETH L= a2 F U REITHER ST < = aF U RZHER, = aF Uk B ER
Bz, BAERO NITHAT 1 HOBEAKA DN L b shTng 29, —J%, KiE
RIZAICIIDBOBECHL M =aF VRENE MR SN D 72 DEEICH LT LS RIF L,
EEEREIC@ <, TRDBEM LIS K RD MR RSN TR Y W, IR OBIE -2 80
WARE « EEATENCREE T D Z LR EN TV D,

F2ZD CYP2A6 BInFZHIE, HBAEMEC L HET L2 LAHE SN TWD, CYP2A6
X, =aF P TchR<EEZEFO= e Y T Iy, ELICREMREDAME THD 4- (£
Fr=tuavr/) -1- G-V IN) -1-7% /> (4~ (nitrosomethylamino) —1- (3-pyridyl)
~l-butanone : NNK) 72D =Fna V7 I &2 EEE L THRLRBIEELT S 9, 20w,
AR D CYP2A6%4 FRERIBH A7 (*4/%4) TIHRBHEEEDSE Z 572072, BUEARENFE U
RIUCENT S, OISR L VBIEIC L D8R Y A7 MENZ EBRESHTND 119,
ZOBST, BREXIXIET TREEIEZ - WATIXZ ORI XD OERADORAEICE
WTHRBRICEIZE SN TN D 19,

@) FIFTERDIENE & BEME
AR EBANT O EICHEY, 2 68 & ARNm T & OBUSY) (DNA A, &

FHIMREE) DOHTINIRE > TE TV 5,
BIE-X 2 TRLIEX ST I D% ER ERAbk#E (PAH) D3N /UWE1L, & 14H
fER I L 0 AEHNEM L 22 TR~ DD, S 58 2 BRI X VA6 E 9T
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KPEE eV Rt S D, — 5T, RN S 7o RS O —1% DNA Ok & LRSS
L, DNA ffinf& (DNA adduct) ZJERT 5, S F S ERFEDPAMED DNA HEOKEAIHES
UMINEZTER T 5 Z &3 E BTV 5, DNA MAMARDOREIL, K 1 T LAY FHIA &
ERAZFHE & 720, BRAORMIEEL LT EEETH D,

X 8 IZIT 72 1E T & E 4D DNAMINA Z TER S 2 REH 722 8 O A FELFEWHE L 2 b DR
#E T, SEOILFEWE Y, £ B BRI (2, X2V [a]E L > (benzolalpyrene : BaP) , NNK,
N-= k1 Y AF /LT I (N-nitrosodimethylamine : NDMA) , N’ -= k12 Y / /L.==F> (NNN),
77 1 LA (acrolein), =F L > A FH A K (ethylene oxide), 7 b7 /LT & R (acetaldehyde)
BEIW® 473/ 7=x=/l (4-aminobiphenyl) T 25, T HIZKT 2D DNA (HIIAKIE, BREH
BV TR MK 2 B CTRITSIAE > TV A8, T<IMETH D720, ZEIBEDIRED
I 7 X T EHE ORIE L L UIEERFREENZ A INTWL EZATH D,

ZNHHEFFWEIL, DNA MIMAFRERICEAMIMEAD 1 Fi L LTAE 7 v B AR E A
L, fffl~—h— (har—t~v—h—) LLTOIBEND, HIEREEFIILIC X0 i
A /D SBITE 5 2 &0z, RIMEROFLFMA 120 ARiE &Rz, EEShefn
REOPIENFREL R HDHENH D 2,

DNA I ZONE 7 1 B AR OBYESE, JEMEE |2 350 CRIE S AV7 il O] %
F3ITRT W,

(6) fIECBELEZET—H—

SFESE BB BRED) FERZZT IR, ZROBBNER & 0L EERIC L - TR
FET D, TIX T K DEFEREE LR CH Y, EERORZHEERICET 2HERLETH D,
ARETIE, FICTEIXZHICEENDLTFWE L DAL DEEICOWTERE bbYE, DA M
~—H—OWTHHT S,

IAEOIIZE T, —H CYP2A6 [IZOWTHIR L7 XL 512, b M OFEYREHIER ICITE LVEAZE
MWD ZENPLNIRY, TOBEBTL IV TOAAD=ANMIBELTHH LWAMERN M HR
TWo, ZNHOREIZEIE, BEFDBAERNICADLFEONRBHEE I OMEEER, F2
PSR D—D L 72 B [REME 2 R L T 5,

T TN ZIE 70 FEEELL E O AUJEMEWE 5 e 5,300 UL EOILFME N E TN D, ERHR
WRPELFE & L ClE, BaP 72 EDOZERAEIER(LKFE  (polyeyclic aromatic hydrocarbons, LA
TPAHs) R, =he¥ Iy, FHEETIV, ~TabA 270y 7 I RECHGHEIND,

IR IEICE £ D BaP 72 £ PAHs 1%, CYPIAL IZ X » TREHEME L 3, DNA & APk
BRT % & 9 RIEMAL R RREER L 720, D%, GST ICXAHA%E ) HHEtsns (K 2),
A ETCYPIAL & GST & WEIZ X 2 fiins Ao BEMEIC B 2 25 O e Tl T & 72,
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CYPIAL 1%, i, M&78 ERFIELISNOAEME CTEHICHREL L TH Y, RFEM7ZR PAHs TH D BaP DX
BB ET 2 ZEDHLMNER-oTND 2, ENAY A7 L OBEIZOWTORFZENTTHIL T
HERNT, =7 T D462 FRIEB DT I VRN lle D Val ~OiE#H  (lle462Val) &, 37
DOIFFIRE D T3801C B2 Th D, —Ji, GSTIL, FAFFArafaike LTHY,
ZEDOIEHA, EEIMEFEMEORE, Rl ET2ETH L, GST IR0 TR D 5
ZENEBI, BEETIZN 1, 07 7 ACEBTZRNGEET D2 ZERHALNERSTND P,
ZNHD7T, PAHs ORBNZEBE 27X A4 71X, w77 AD GSTML &, =277 AD GSTP1
T b, GSTML OB FITIZ 173 FREB DT I /8725 Lys (GSTMIA) 725 Asn (GSTMIB)  ~
B L7722 BT R STV D, GSTML KBRNIBERIEENR 2N LD, 20
FERIC L > TRE S D PAHs OTEMALHPRGEHTEY OMFERAKIBE L T D Z L B3 HERI ST,
PAHs RATZ L % 2 HILTW DL 2D A & OBEAIFZE STV 5, AARNDIA A L B
(22T, Hayashi 525 CYPIAL Val DFREHEAAT, GSTML KERIDO b NI A O fafrit
W<, BUELE ORENRENE B DNDLRFEEEETOY R BFRCEEDL Z EalE LT
% M, Vineis H2MT 27— /AW T, AAICBWT GSTML KEFR O M TEARURAFIC
o, SEEHEIICA BRI A Y A7 53 2.36 512 B (95% (SHEXM: 1.16-4.81) 2GR0 b,
FRCBEZ CEED Z EMAMES N TN D P, BEFITHIT S GSTML KREBAELD [l AFIE Y A
Z1IZ2OWTIE, Houlston HD A XML D&, ANET U7 NOEHTHFER, 77 NDIHT 1.38
B (95% fEMEXH: 1.12-1.69) LHREICHER Y A7 EARREESNL TS P, F/o, BERY
AT 77 B—=D—2>Th HIEMN A ZE O RESRIER & OREIZOWTIE, FENLZEO
HENHY, GSTMI BEIETFRIBMO Y 227 O EFREEERTNDS 2,

STENRREE L s A0 Y A Y & OBHHEEIZ OV T, Kiyohara B D H A NIZEST 5 Sl L RMFSEIC
FERPIMESINTEY, CYPIAL T3801C #Ein M, GSTML XA, £ L T2 SO0
HEDEOWTNOMAEDLTIZBWTHEARRMNBAY A7 O EFIFBEI TN 2 L
7> LRI SIS M T B O BN K & S BIND ATREMERN B 0, BIEMEREZ BE L7
WFZE LMk Rl L T BB D B,

PAHs DA D721 X ZJERICHET DLW E L LT, = bW HnH 5, CYP2D6 1, NNK
ORFHEHEILIZBI G- L, Z® NNK OfEHHZIE, CYP2A6, CYP1A2, CYP2C9 H,B5-LTW\5, &£
72, N-=ha YT AF /T I (N-nitrosodimetylamine) ORFHHZIE CYP2EL 2B 5 LT\ 5, &
HlZ4-7 X/ B 7 ==/ (4-aminobiphenyl) X 2-F7F /L7 X > (2-naphthylamine) 7 & D H
BT ORI, N TEF VT AT 2T —F (N-acetyltransferase 2 : NAT2)  23B55-
LTW5%, NAT2 Ofitis ARIEIZPT 2&ENIEHETH D, MmIcBHb 5 N-7 v F b & &Mk
WD O-TEF /LD FIZBEE L TWAH72H LB LTV D, NAT2 DIINAIIEY A7
BT 2B RITE DTV, —J, BFERET I VEBPRVERA Y AT KT L b
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TV DM A TIE, BEH (23T NAT2 BEER R A H OFEBS AU A7 7% 1.31 £5 (95%FHE X
fil: 1.11-1.55) EHEICEED Z EBHE S TND %,

F AR EICE ENDEWE N E DR N ASERZ IR T 2 EHEH ST D RS
BFEIIZE LT, A% U | HSEMRHIIEER &5 2 MEMNBIEER O T R, DNA EHEEE,
TR RE (2 B0 2 RS MBI 2 25 JE U 7o MU 2 L D R ISR T 2 E S Th D (K 1),
FRCZ B OB HONWTIE, FFREF DBFEELZHEDLVLERSH Y, +ot TV
135 7o OITIT SR I FFFE R AR IR & 72 5,

X T 5 mEE R 1, BEEN DR THREEENEA LTV EE I BN,

UL ZEANA Y R T F TR LA SR O EDN AR AT FORETH 5,

3. ZHREDERIEE N1+ <—hH—)
(1) ZaFoBLVIFUFEORKSEY

IEENTS 72X 25K, FRHCZEME R ST, 2 OZRHEE D= DI E BH) 7R
DOIEHENNFE L 725, ZEIMRE (Secondhand smoke: SHS) DIFBAICBWTYH, fbiEs < FIHE
NTWLDE, =aFrBLOToR@YWTH L, HEHE LTE, BbEJERAED DI, IR
ThY, TOMITITMER, MK, FIF, BELRELHRERD,

SINTESFRNIC ERE 72 E #ITIE, @, HPLC (m#ikiks v~ 77 7), LC/MS/MS (HRik”
R~ T T80T DRV RS R EIC KD SBEERPMTOND 2 EBZVD, AR
E% NI M BUTIENT T 235672 EICIL ELISA - (Enzyme-Linked ImmunoSorbent Assay) (2 X % =

IR E B ZH STV S, Matsumoto B, AV a~ K77 7 EHE&5HTE (GC-MS)
LHIGLT, aF= kT 5RY 7 v —F VW HURZ S 2 dillk o ELISA ED 24 IOV T
BETL TV 5 O aF = hikid 3-KEk=F =2 (3-hydroxycotinine : 3HC) L UZD 7L
7 a AR (glucuronide) & ZRZERIET A7, 22F =, 3HC, 3HC-glucuronide %A 3
HEEGERORIEENEL L CaF = oRENET Sz, ZO5E TR S iz shHER o =
F= U ORFPIEEE, GC-MS THIEL/-aF = RE L EBICHBELTEBY, GC-MS THIEL
TeaF= RELY L EEOEBEOBEITEN 2 IEMEICKMm L TV MG L TWD, Ziuh O
Rnb, aF=r~_"—2@ ELISA L, 72IXZ OHOIREEDOERN LA, F~—h =055
LDz, 2B, TROOREICITEE ARy MRBHWLND Z ENZVNR, EOEAITIT,
I VT F=RE W TIREMIEZIT) ZENEE LU,

Matsumoto 51%, BEFERMEIIEH 25 WIIFHEETO SHS OIRPLE GC-MS THMT LR =25
REIRE 2T L T D (K09) 3, Bk L OFENO SHS ~OREFRRMIZIGE L T=aF
YHLWNEaTF = UREOHMMABIEI N TS, 7ok, BREIMUERE O JRPIRE & T 5 &Y
2HHEWRETH D,
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(2) BARRIZEITZREOZEIERZDEA

[E N TH B R DY, FERTITRWEDDIR A LD DHD, ZDOIORERE TICBWT, g
A THTIE 2002 B HTN/NEBHE LATE - 205 BIR B 2NEHE L7 R E O Z B2 2 L T T
WD, ZORZ T, BIEICBE T T v — NS IR P OaF = lIEEEEL D, T — M
1%, WOBLOMRE DA, B A, W BA A, WG, ORI, £ O hEEE ORRKE, i
YRR OBYELR YL, BEAEEZ2E 20 T H A3 F4abitTb,

R aF = REZRIELZHEE, K 10 IR EH727aba— LT, WERANOaF = REE L

B CREF ICHEL, aF =V REIDECTURPaTF =R 10 ng/ml A LD REOREF TN
YTy NBEAT SR, BIEADI A THOILTND, SHIT 40 ng/ml BL EOREIZEIL T, /NERH
P, BEA A LT DRI AR O AR 21T E LTS,

aF = HIEOREEDSIE, ] 11ITRT IOCBOMIER IS U D R haF = R 13 < 7
D, FRZ IO DR D3R <72 D T REMED i W REBLO BIELR 73, ABLLL BT E O SR o=
R THER THHIENRENTND, EOICHFLSIMAR OB R SHHEK) 1.5~2 fFhaT
SURENELRDIEDRSNTND, £z, BEISFTICBIL T, RO TR, NT4 - B CHE
LW Ch, FEMEE L0 V82 LTS O ZED RS TG 2700,

INHOIETZEL T, WO BE O EREA{E 5 B RN, VA N OWBER; 1L E &
BREUTHRIA, WA~ OEEMEIEAT T, A4S B R S O BUR O A2 LIS TnD,

Q) HIEIHEN=FOVT IV ETORBMSE

IR RREICE END IR HRN= e Y7 2> (TSNA) T, ZEREOA 2N
AF~—=I—Il2 5 EBERZBND, TLIXTRETHEICIE, BaP, RALT AT E R, RUBUe 8
2 OFFENFWENETEND, LLINOEL OFEFWEIL, TIXZEUIMIE KA,
ATEBREE, FEBREE O LIBRBEEZ T D, TOW, ZERYEIC X ZBEFM AT O 29I,
T 2R DAL FIE & 2 ORF O BENT e D (K13), REMZRRI E LT, Ak L7z
—aFrOfRFMThHLaF=r L 3KBbaTF=r, EHICE, FEIREN= e YT IV
D 1 5y TR ANEWE D NNK O T % 4- (methylnitrosamino) —1- (3-pyridyl) —1-butanol

(NNAL) 23RHUCHEH S35, NNAL RIFEEHE ICB T DIRBEDO~—H — LR D120 TRL, i
PDAFEL OHBELMESNTEY U A7 OEIEL 725 2, &5HIZ, O NNAL OEYFH
BHIE 40-45 AL aTF=v L TRWZ &0, SEFEIRZEORIZEIC LD B2 DND

21)
o

REENMEE DR NNAL (2B L CITsh CoMmsE b v, B1F 4 A NNAL FHfHE 82 pg/mg
creatinine® (%, K[E A D 120, 223, 285 pg/mg creatinine®™ "I L KR —F » KA D 182 pg/mg
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W2 T DR
F3E T A OMETE O
creatinine® L W IKECTH o7, B FH ANOBYEE D NNAL EAMEN—K & LT, AETREIN
HRCETIE Z OEWRE TSNA BISEWVWR S DH 2 EBBE X B 5, Hammond H 23, 2004 4224 )4
THRFE SV D 24T S8R OW TR 2 T o 7o & 2 A, I X BESN O NNK (X 54.0£18.6 ng/ AT
B, T ZLNOEOED 101.0+45.8 ng/cig & Ll L THEIZERNZ L2 RE LY, £z,
FF TR AR HIR S TS, EZIE L7z & & OXKENE, 71X 285%
Hizaay, AV — R EORMINEENTND Z ENRRMEIND, bR, 7=
EZO T HEEBL, WHELLTEZ2AESED2 LT, HIEZ 1 ABHY OIZZEORE
By PRI 6E2 N5, BUE, KEIX 2009 424~ KFHENES LT [FEOBRE
FBh5 & 721E Z YA (Family Smoking Prevention and Tobacco Control Act) | (23T, 721X Hd
e SOFREEDOIRMMBEEIEENTND (XY —ER< ),

WIZ, Goniewicz | ZWUEH & ZEHLFEE DR NNAL OB FUYE % 47.3 pg/mL EFE LY, =
DOHFFETIE=aF ORI TH 5 2 F = OEFYE S 31.5 ng/mL IR E 41TV 5, Goniewicz
ORHE LT irilE, 721X 2 FIRE TSNA EREWVKEORRE TH D, BHARTREROFMA % %
M L7235 aid, KEXY bEMEMELS 25 Z LR THISh D,

Vardavas 513, ¥ I A =70 7 = O EH OZHERELREOWRAELIT 7L 25, NNAL &
I%, 44.0 pg/mL TH 7=, Bernet 5%, KEOEEMEFEHZETAE NHANES 2007-2008 4E(235 1)
% IEMUEE O YLEI, 5.56pg/mlL (5.27 pg/mg creatinine) T -7= &G LT\ 5 W, FRI¥E
Hy ~_E A%, 6-11 ¥ O-Ffkod NNAL fE2S 11.3 pg/mL (13.9 pg/mg creatinine) & FEARAIOIRHE &
TicbEWRERE o7, ZIUIFHENTOZEIBENE 2 5 b,

LIbED X 912, WAORENSIL, ZEMEOE L LT BRI TRNAMEME T
&% NNK OJRFREOMERERNL W SN TE TV DHRENORETITE A LRNDONR
FEETH D, X FREP O NNKRET, B2 =H 2 @i IXEORS TRREN TS L)
WZ=aFy, = VRELITMN LEBIE 2T 206N TEY, DREOFEERENSE
THd,
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K1 BECEFINAAI—H—ELTRERBROFH T H— b (SCN) OF#HEZLMEDTHER

NAFI—H—DH$E BEY—H— (U7 VLKRBREONBBREENT—H—)

BUEICEHE T S/REAEFRAICEIT 7 U LKFER, BAGHBEEMETHS. D7 LKRZERSITHE, BREZDORE

%7 kKSR (HON) D& E ICEREERIFL, BRHI VTR REE) 2EFTL, [USLTEROMKEE
BlERIT,
BUELSNNDOBREER BE CT7UERRELVFFOT7R—H)
XS EDOREICEEY 5IREHE ;&= SCN % SCN (umol/1)
FFEESE 50-100 1000-2000
2 E 100-200 1500-4000
Ay bFTLAL (BREE vs. B Mm% SCN M % s SCN
EE) ERE, BERE
Ay kA TE  65-85 mmol/I 800-1600 ymol/I
BE 0 80 70
BHEE O 90 80
EBHRAFE L TOELGFEE ATREtEHY (LhL, BERREDRIREMEDH DT — 2 [FELY)
B - {8 TREBIE
- ROSEH (-2 8/m)
RS CJERRM BEUSNOERLHD)

CEEREICLSERPDES
(BUE/NRE — V(& ET 51=0) TREFOMDILENE L LT U LKROLLIIEEHT S

HREINEZT IV r—ay (W BADERIMEBETHZDH) BEDNAFI—h—& LTOERZRERN

(BEXH 4 &Y —BHEEIA)
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R2 BBICKBNAAT—D—ELT—BIEREAEI OEY (COHb) LR —EERER (COex) DIFHE
ZUMORHE
N AT—h—D55E 1. BEONASMFI—h— (RHEES)
2. EMEHENBOI—NH—
EMEICEET AR EAERRITE T DEEMOMBOMERBEN TS & - BERIE AR 2 DHEE 2 HIEPOREDRK
3 —BibRREO®RE EEi%.

4 2 51 D IR BEOHSAR, TR NEMCE DR

f= 1 S EOMRE I BET 2 R f COHb (%) COex (ppm)
JEREE 0.8-1.5 3-7
SHEEE  0.8-1.5 3-7

AT 2 4.0-8.0 20-40

Ay bFTLAL (RIEE vs. FEE . COHb Coex

BE) & BE, BEE NYRET 60 0% 4-10 ppm
B’E %) >90 >85
BRE %) >95 >80

EHETFE LCOREFSE R

B - BETREL G C0ex)

CRADIIEE B (F & A ENTHARE Eh )
RR RN (RELNOERDH3)

CEREADNEN 2-3 h), TORH, REOBERZOZERREISREZEES 5,
-BEEEOEETST 0 20T HIEF, FECECERMNGEELERITY, &8
I H M COHb IREERB LG VWEREEAH S =0, FMELHLIME LI,

HRENBT7TUr—2ay RSN -ERHGEGETTE, BAOREEOREEZRAS T vIRELTEEH
ISEHES S ENTES

(BEXH 4 &Y —BHRESIA)

R3 FENMAI—H—OBEELFREFICEVTHRESIDIRE

BEDT—4% (fmol/ umol dN; mean=SD)

leukocyte DNA adducts

(B Mk DNA {5 hn{&) IRER BLYE JERRIEE
I\f—hydroxymethyl—dAdo formaldehyde 179+205 15.5+33. 8
I\f—ethyl idene—dGuo acetaldehyde 1,310%+1,720 7054438

BIEDT—4 (pmol/g globin; mean=SD)

hemoglobin adducts

(BREAES OE UfH4EK) BRER BRYE & JEBUEE
cyanoethylvaline acrylonitrile 112+81 6.5+6.4
carbamoylethylvaline acrylamide 84.1+41.8 27.8%7.1
hydroxyethylvaline ethylene oxide 13292 21.1x12.7
4-aminobiphenyl-globin 4-aminobipheny| 0.26=+0. 006 0.067=+0. 009

Hecht, S. S., et al. (2010). “Applying tobacco carcinogen and toxicant biomarkers in product regulation and cancer

prevention.” Chem Res Toxicol 23(6): 1001-1008. Kk YkZE
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{Z4RIETF REMGEE (M6
%1 EERRENMABEER CYPIAT SIRFEERRALKER
CYPIAZ FEETIV, ATAYA )V IT I
CYP2A6 NKZzED= oYy
CYP209 NNKZED= bOHE Y
CYP2D6 NKZzED= oYy
CYPZET N-nitrosodimetylamine L&D =rAH I >
52 AERREMABER GSTHT SIRFERBLKROF L PRIKHEY
GSTP1 ZIRFERBLKFZ DF RS EY
GSTT1 NnaFUiehaE
NAT2 N-hydroxy arylamine
SULTIAT N-hydroxy arylamine
DNA 1&1E B2 XRCC1, XRCC3 (DNA f&1EH88)
RIEHEE IL1A, IL1B (BN oMM EN, MM a=4—> 3 EExd D)
—aFoHE CYP2A6 ZaFy

CYP: cytochrome P450, GST: glutathione S-transferase, NAT: N-acetyltransferase

SULT: sulfotransferase, XRCC (X-ray repair cross—complementing group), IL1: Interleukin-1
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iK% - Bt DNA it fn{& REFRS B FIEE
i% - BR) H ERfME| EEFRAZR| | EE L ZEANA

RaA | mgnat | 08 - R \ B
Yh—|EEmE  [DEWHE, [P B L P Akl I ET
Tﬁ‘s&ﬁ% 2 I bfA/#[ﬂ%IJii{E%T R% (LOH) T
B4R
<2 1&1E #HRaL5E RO
L #a M-S R EETEL

mnsmet . BR2ET—h—
SRR - DNA 51E - 2035 - rEisth

K1 BENAAI—H—ELEREE
(Vineis P.,Perera F. Cancer Epidemiol Biomarkers Prev, 2007. 16: 1954-65. (Fig. 1 &KY%E)

AARMEIEEME

< — %1% & ko O—L P450

E LRI S > owpmis > #iadk

b Em o> E%ODNA

E2HEER

<:| TWEAFFUS-r5VRT5—E

N-ZFEFILESVRT2S5—E

s

2. ENAMIEZMEOERRNNRE & RENAKE
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SBEBRRAKEE
(F78LY, RUJEAELYHE)
FERTIE

U-7I/ETZI, o-bILAPURE)
Jx/—VEE (7x/—LEE)
ELEH BAKRSMHHE (RO=J L2107 L)

FIECHEM= OV TIUE

FIESHERS [ |

(NNK, NNN, NAT, NAB)

—aFy

| ARES [

7 Uikk%R
—Bitikk ERELEY
HILR=)LEE

(RILLFZILTER, ZEFZILTEFGE)
BRUEERIEEY

Ry, 1,3-T42xTy, 7oALAVELE)
BHRME-FOVTIVEE

EESEESFNORREMER
NN, =a3F>,

2w I Ok

FBHE 7T A OB ORI

REY—H— (AHRER)

kIFCEBaaNORKRSME
4-FI/ETTZI, o-b LA DU E
B2EE
- BAMSHEME (Ko=) L-210 5 &)
K
SBEERRILKEEORBY
(F7 b=, I-nA FRFIELUELE)

REME
NNAL (NNK 1% 35t4)
A FaFxLaF=y

aF=2,

KimE

FALTr— b+ (Rep, BRBPEE)
R —EiERER
HIILRZ LB KB
BREEHIEESHORED

— (BREAILDTY—ILEE)

BEY—H— EVFHEAHE)

BIEX LAY —H—
B-4v7ORA Y,
8-nNA FOXL 2 “FTHXLIT7/V0)

3 FEEIEPOFEELENE & EKER

r=0.550
p<0.001
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—1 50
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c 40
o
£ S
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S O 30
< 1000 <
& [is)
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—_— 1
— T
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(A) o0.00 T T ®

Healthy smokers

Healthy non-smokers Passive smokers

20 30 40 50 60

Cigarettes/day

M4 EEAREE FREE IPREBOFIP-BRERRREWD &1 BREAKEFIP-RIERRRE

DR (B)

Deveci S. E.,Deveci F., Acik Y.,0zan A. T. Respir Med, 2004. 98: 551-6. &Y
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Sandberg A. et al., PLoS One, 2011. 6: e28864. XU
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S N
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N
asio _ s
Q OH / HO
Nlcotlne (9. 8%
ooc =3aFr Nicotine N-oxide (4.4%)
OH —aFo-N-FFF
OH
Nicotine glucuronide (4.2%)
—aFy N-SIyo=Fr CYP2A6
FMO3 Cotinine-N-oxide (2.4%)
—>  CaFLNAELE
UGT2B10
0 «— | N s Norcotinine. 52%)
OH Z Cotinine (13%) JLaAF=y
) N aF=y
O 0oC
OH
OH CYP2A6

Cotinine glucuronide (12.6%)
aF=o N-FoyR=F

OH
o__Ho oH
==
&, HOOC OH (@]
YN ° UGT2B17 (33, 6%
3" -Hydroxycotinine (33.6%
2 4—
N 3 -KEgfbaF=>
3’ -Hydroxycotinine glucuronide (7.4%) N

3 -KEtaF=>r JoB=F

CYP: cytochrome P450, FMO: flavin containing monooxygenase, UGT: UDP-glucuronosyltransferase. H1 v aRNOHIEL
RIS ERT,

6. —aFLDKHHIEE (HE ; N. L Benowitz, et al. J. Pharmacol. Exp. Ther. 268 (1994) 296. & Y &%)
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|:| CYP2A6 *1/-
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T LUILREE
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|:| CYP2A6 *4/%4

REREBR

O T R
A# () 28 3 89 4 64 2
BLYEAK R BREEELEE hEEREE = EEEE
(X/8) (1-10) (11-20) (21-)

1. RPaFZVREICRIEY CYPAGEIEFEEOHR

Yang M, et al. Cancer Epidemiology, Biomarkers & Prevention, 10, 589-593, 2001 &V
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Nicotine metabolites

Mo I1EZ OfEERE
FI3H I E~OBRFEOIEE

12 1

11 2
10
P450s 9 BaP o N=0
epoxides =~ '|‘
~ —————> NNAL ——> NNAL-Glucs
l EH 7 s 5 Z | CH3
X, P450s
UGTs NIH N NNK l
glucoronides————  gjgs shift P450s sulfates /“ NNAL-N-oxide
/ / NNK-N-oxide 1 Pas50s a-hydroxyNNALs
- 1 Pas0s henol Guincnes ADP adducts . e
sulfates phenols
a-hydroxyNNKs
glutathione UGTs
/ diol epoxides — conjugates
tetraols glucuronides

diazonium ions

/ + aldehydes

DNA Adducts |<— diazonium ions <——

+CHo=0 P450s |
2 N=O

A

NATs / CH3NH

CH 3\N/CN3

l-amlnobipheny!\ CH=CH— CHO CHy=0
phenols acrolein
1 GSTs u-hydmxyNNNs
4 o mertavturic P4s50s
CH;—C\” mercapturic acids —
H mercapturic ———— norcotinine

— curcnh

acetaldehyde GSTs = N B-hydroxy NNNs
[ | NNN-N-oxide
1 ALDH emylene SN N=0

id ethylene
CH3COH oxide glycol NNN

4-ABP, 4-aminobiphenyl; AC, acetyl; ADP, adenosine diphosphate; ALDH, aldehyde dehydrogenase; AKR, aldo-ketoreductase; B[a]P, benzo[a]pyrene; EH, epoxide hydrolase; Gluc,
glucuronide; GSTs, glutathione S-transferases; NATs, N-acetyltransferases; NDMA, N-nitrosodimethylamine; NIH shift, ph, of hydroxylation-induced intramolecular migration;
NNAL, 4-(methylnitrosamino)-1-(3-pyridyl)-1-butanol; NNK, 4-(methylnitrosamino)-1-(3-pyridyl)-1-butanone; NNN, N'-nitrosonornicotine; P450s, cytochrome P450 enzymes; UGTs,
uridine-5"-diphosphate- g]ucuronos\l transterases

Adapted from Coope 1983); Preussmann & Stewart (1984); Kadlubar & Beland (1985); Hecht (1998, 1999); Penning & Drury (2007); IARC (2008, 2010b).

8. IFTERICEFTNLHEEILFEYE 8 EDRH & DNA (AR (IARC Monol00E p141 & Y)

£ 0 B_
2 t s 20
5 t 282 *
O H '
wE 882 ]
tT 9L
>° g3
o o (%]
5 33
3- 1 28
E, Zo
% 0 T g 0
Nicotine Cotinine Nicotine Cotinine

M9 ZEEREKRERF-IFOELVIFIURE A B5 B KEW)
BHD 3ED/N—IE, EASEISANEE —EHRE BREFREE, KENAD 2 RAON—FEAREEICEEEH
BORE ARVWASREZETRT.

(Matsumoto et al., Environmental Health and Preventive Medicine, 2013. 18: 244-50. & U))
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