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1 B brE
(1) AL D FEANE H
4 77/ ) B
)”J'J & T RU¥ L, Azine
. CsHsN
&= 79.1
Fa W

PR
AR

CAS#F 75 : 110-86-1

B R RN TS 185 D2RFRIDA6T (4% %

)

(2) WERI LRI PEIR
SMEL R R0 b 5,
B OWRIK
tbE (k=1) :0.98
W o115 °C

KT ;2.0 kPa (20°C)
RLBE (25=1) :2.73
%ﬂ llf_fl; . _42C

WSS fEkRY) K O

ks (C.C) @ 20C
FEK L 482°C

FRIEEAR (ZE%H) 1 1.8~12.4 vol%

M BIE - 0.17 ppm (ACGIH 2004)

(3) ZEpE-fm A& EH&E ik
B - KR

KOS AT
o — L DM

4,000 t (20124F %)
A o B (AR T R
e 3R SRR, SR

Wit OK) IR 5

T8 -MK 53 BiAREL log Pow : 0.65
HRAREL

lppm= 3.24 mg/m3 (25°C)

Img/m3= 0.309 ppm (25°C)

RAIL fie 242 I 40D | 4537k/£}§i’5@?§§”5

AN IR EERA Al Tov

OEHESE  BE=IRRIEFLE, X418 pRE=T - Uxr—F— (¥

—7 L)

2 HZEY)
(1) ZEBANE
Ok MZxd 2%

rAEDEEDILD

LR ORI GIER 1 R OWRIES 2 2 1)
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FRAL : TARCIZ, BNAMEICET S8 N TOBELNRT—XIF R0 DD, B6C3F
1~ o AWERETORFRIIE2S A K OWTFZERE, F344 5 ~ N IEC OB A IRIE & 5
VMBS (AR 36 &L OME T oo BUEZERME B I s DR AR A B ITH L
7-Z L bHsufficient evidence EHIWr L. BEFE 6 HIENANMENGE T
é“tcb\f:&x}roup 2B L LTW5, £7-. ACGIHTHA3 (MR S 7-Ehim %

IEETIIH L2, & FEDOEEMIIAHTH D) (oL TV,

(%éﬂﬂﬁl:/\)

IARC : 2B(2017)
ACGIH : A3(2004)
FEMTSRES W L

DFG MAK: 3B(2009)
EU CLP : 1H#k72 L

NTP RoC12th : {&#H7e L

OFEOHE : H 1
L BIEFEERRNEEZONATD
(%)
LOAEL=15 mg/kg/A®H/H
FRAL : B6C3F1~ v A (7@, 1 BEMERESS0DC) B 20 (FlifE99. 8%) Z M
120, 250, 500, 1,000 ppm (0. 35. 65, 110mg/kg/HFHY) TI104M[H. M
(20, 125, 250, 500 ppm (0, 15, 35, 70mg/kg/HFHY4) T1O5MMIFEN (K
K) FeE U7 EEBRT, #MED250ppm LA F K& OMED 125ppmlh b TR DS A
MERED250ppmPA ECHFZEIE DR A RN A EIZ I LT,
B IE 718 B BT /5
Rre3if%%  UF =1,000
RHL : LOAEL—NOAELZ#(10), fE7= (10) . 28 AOEKME10)
L~/ =0.13 mg/m3 (0.04 ppm)
FHHEA 15 mg/kgx60 kg/10 m3 x7/5%1/1,000=0.13 mg/m3

OVU AT L~ULDHEH
(IRIS 2012) (WHO/AQG-E 2000) (WHO/AQG-G 2005) (CalEPA 2011)iZ
2=y MY RAZIZEAT LR L, (2015/01/28f%5%)

(2) FBAMELSDOFENE

ORAMEEME (BBErE)
Wk ANFfE : LCso = 8,000-9,000ppm(1E[#), 4,900 ppm(4EEf]) (7~ b)
oM - LDso = 891-1,580 mg/kglAiE (T v k)
O EME : LDso = 1,5600mg/kgih®E (=7 R)
BHz M - LDso= 1,121 mg/kgfkE (74 F)
JEEEN M - LDso=866 mg/kgih®E (T v F)
fEFENFEME - LD50=1,200, 950 mg/kgiAfE (=7 R)

OFFERIEME B H Y



68 ORIZ*3 2 EE B ENE RHEE - H Y

69 ORZJGAFME - Y

70 ORI s/ ENE « 72 L

71 Otk : 0

72 LOAEL= 6 ppm

73 AL B2V 20 DOFRKIRED6~12 ppm(19. 4~38. 9 mg/m*) DHEPHIZ H DL T
74 BOTNOGEE T, 8|, —@EOD FV, phpaEm, AR, REx O
75 CMEMZEOVELE N7 TV R, —BITIEER o R, FLEDOET
76 . PERYBE) DHED B ST,

77 O 57N - HIWr T 22

78 Ofemt: (ZRFHEEZET) 2L

79 BIL . & MZBIT2BEHEMHICET LERIIGEOLN TRV, in vitro B
80 F IR DIE i S ONRTHEZS IR ZE FLEABR | | T FLIEGRI A O dili ok Ge £ 3 AR A H
81 AR, et R BB L OB FRREERRTIZ e A LR L, BERE
82 DY AR B3R LG TH - 77, in vivo BB R TlX,. ~ 7 A D/ ER .,

83 Yefa R BB R EH DNA S EGGRBR TR, v a v ¥ a U= O MY
84 BEIEHEBR TIIREMEH D WVIEEETH o T2,

85 (3) FRIEES

86 OACGIH TLV-TWA : 1 ppm (3.1 mg/m3) (FE42004)

87 RHL - 7 v b ORI AT < FZilBR CRiRIRE D5 ppm TR Iz DFEE A
88 bile, 7y FEN~ T A TORERORGORENREF SN, 24FHO
89 K B 5Bk DO e HAKVINOEL I, F3447 » b C7 mg/kg, WistarZ7 v KT <
90 8 mg/kg, ¥ AT <15 mg/kgTh o7, 7 mg/kg/H OO HRIL, LFF
91 D70 kgD BIEN10 M DZELR A5 & LT, 49 mg/m’ (15 ppm) D A H
92 B|ICHYT D, ZH%ED ppmTD T > h DS OIRENE LT T — & &
93 BT HE WAL LTL ppnZ SFAUREEF 2 /MET 2 Z LR g, #%
94 FZLD; 17372 0 v (1, 000~2, 000 mg/kg) 73, SkinDIEFLO IR DT — X
95 1T+ T2y,

96 OHRAREEMEEFS  RERL

97 ODFG MAK : MAKf#IZ#E7: L. H (2008)

98 ONIOSH : TWA 5 ppm(15 mg/m3)

99 OUK : Long-term exposure limit 5 ppm(16 mg/m?3)

100 Short-term exposure limit 10 ppm(33 mg/m3)

101

102 (4) FHimfE

103 O—&&Hii{E : 0.04ppm

104 RIL : EEOFEMO (%5) 2R

105 S VREAMAE « 7@ A8 AT 408 UGl 40 B, U EICIE< & L2 aI,
106 ZHLAT O XL BT OWTITEERE IR D U A 7 3R & 2R, BED
107 PRNRE AN DO AILEREIFE AL 10~ 1xn LIZIRE TRET 2% A HEMICAIL
108 T Y RIVFHEDOFE] ICESEXRELTND,

109 O ZKFHifE : 1ppm
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138
139
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142
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145
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149

KEEXMmAEEREMZESE (ACGIH) 23M#E L TV 2R IRE 2 2 IREHNE
& L7,

X RGHIAE - @ S Eh S AR TE A UG 40 FEE, MUEMEIZIEKE LA D,
YizIE< BTER L CTHE »MERICEEEL ST 52 L3R THA ) LHEISN
LIET, TNEBRL5ETY A7 ERBRESLE, [V A7 HiOFE] 1TES
&, JRANE U T HAREER A TR OFFRIRE XX ACGIH Ol < #BRFUEA M L T
W5,

3 F< EEFERERHL

(1) BEDT < BEEEREORIRIL GEM A BT 3 1IZIRIT)

Wk 25 FEICBIT A E Y U D EMEL BIEEREITOWTIL, 85 FELEND
B 162 fEZEICOWTHENRH Y | IEWEOHBIZETIC AL ARSUIREEE L
THEA) . TRESOTIRINA S LCER) Th o7,

KGR DR BLE - Bk EIx. T500kg ARl 2% 29%., [500kg L E 1t ARl )
2 10%, [1t LAk 10t Kjii) 23 36%., 10t LLE 100t Kjii) 23 11%. 100t LA
| 1,000t Kiifi] 2% 8%, 1,000t LA E) 28 5% C, B 1 0% 7=0 oflyE - k&
I, Tikg Rl E 7203 11 K] 25 27%.,  T1kg AR 1t Rl E 7213 11 2L E 1kl R
il 2363%. (1t Ll bEFEZIT1KILIE] 2811% TH o 7=,

Flo, HREEEFESBHERIL. 15 KN 25 89%. 5 ALLE 10 A
2 6%, 10 ALLE 20 ARG 28 3%, 20 ALLE] 28 2% TH -7,

X5, 1 BY7-0 oEERRIX. T15 45/ B AR 2 42%. 115 4y/HLLE
30 4/ HARME ] 2% 24%., 13043/ HUL L 1 W/ B AR 25 11%., 1 8E// B 2L E
3 IRFf/ B AR 23 16% T, T3 WfEl/BLLE] 28 7% T, 3 _XTOEETHITER
HEENERE I TV,

(2) 1X< TEFEBPFARE R

BHEDIBEEREDOHST=FELGO NG 6 FHEGETEL T, P 28 I
IX<BEFREFAE A ML -,

KGR O T, BE - B MERITHESE 35 8 AT HOW TN IESENEE
1ToLEBIT, 9 HFIZDOWTARY MAlEA FER L7z, 8N IL<EEHERE FIZ DWW TR,
HARTGAANTHEDE SIFHINE PR (8 BEfE] TWA) #HE LT,

OMESHTE  GEMZRRIE S HTIEITBITR 4 1IZIRAT)
- 7Y 7 XAD-7(Cat.No.226-95) SKC #(100mg/50mg)
- 53H1%E « GC/FID %
OXfGHEEL BT HIEEOE
RBRHELICBITAEVS O TR ARIIIEV 26 H A 2R G450

WZECEFE L CTRE 1 Tho 72,

Y P DIEL BOFREMEDOH L FRFREIL, TR T A5 R (i) 1E2€ ) | TR

DHIABNEZE | ZHEThH T,

Fio EEBREIC OV T, 4% DIEEITEN T ThL TR IE<EBS IExKIZ
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DUNTHE, T bR R 11 O R T S i

EItL, EICRT A

(Fi Bh) VEZE JFOBHIA Z A ESE TIOR8 E CA R 2B B~ A7) 3l s
TV,
ORITE R
HEF8 NDOTEAITH L TEBL, 95 1 AITEE FRBERMTHY | 2

XY 7T — DGR E 2 AT,
PIRFE DS 2 IRFHARME 2 B 2 T =D TIEL B
T—xE LT,
o7, T4 O 8 K] TWA DL §

[RAMEIX. 2.9ppm

ZD 21OV TIE, FRIFOIEL T\
BEEL L CHRAL, 77— X Z27HMh
N BREORER, 8 K TWA O Kffil% 0.94ppm TH
BRI AL X0 HEE L 7B =R 90% o X[ HEE FAH

ppm IV DOENIKEBHIERER
: 0K HFE B ppm | 0.94
0.9 =
0.8 \\
0.6
0.5
.
0.4
-
0.3 0.22 01% §§
0.2 | Q§ \\\
O'(])' 0.0066 ,\0'019, “0.019‘ 1\§i x\ §\ \\
z b f dl d2 c2 cl
BEYy /5 4EFS
gmﬁ EBOTREEO B DL E O LR
cl N7 AEREEE (10145) N7 MMEFREEZE (274)
c2 K7 AEFREMBEFEQ014)) T AEFREMBEFEQT)
42 E'E NN ﬁ%@%(%A? B
N—Uf (TR EVH) OBEERE 2 7 ICRITIEE
d1 EWF?AK%E@%(%%)
b JEBEHEIALNEZE (2347) F<BIEHER L
f N7 A FEfESE (140%7) %7Aﬁﬁﬁ¥(% 7)

B VU O TEEE (104))
B RO e - BEEEEEE (1047)
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4

AT — %% 7

fANIE < BRFERT — & O KAE(TWALE) 0.94ppm

a)LEIa T - A3V TRHREEK SKHRTE) PfE>=0.1
SHEOEH S RICH AT 5

XEHEE HRIBRFUE(EHEE90%, E1R15%) 2.9ppm

(28) EAL107 — & ¢ X e AR PR S 2.9ppm

(EHE0%, FMH15%) '

— lppm

— IR (ACGTH TLV-TWA)

(K SHREICIZ=Z B A#E2012% )

Lol ZOZ D, ANIXSEEIL.

%Ehﬂﬁﬁﬁlimkﬂmﬁ®mwﬁ®1%Wkﬁ&#é)

Lot
ZORKIT<EE 2.9ppm (L

U 27 OHE K U5 1% DX

PlEXy, vV ool - B EERICB VT

<EBAHMATA R7A4 e (XH

BonHEHESNIZZ LMD, S LISHEMZ Y 22 3 ZAT,
HEWALNCTIRLER DD, 728, UEWEICIT, ACGIHXIE B APE ¥4

DN K DRI DENE X782 ST TR,
FEAR Y R 7 S O BRI

TUGEHEE 1ppm & ElE] > T S,

IZHEL L . 2.9ppm

v CIREHiE 2 A 51X < B
< BEDOEWER

CREHIE A LF S IX < T ERH D E DS (

K7 AT FEE (fiBh) TF%%) BEZOWT, Y EE TR m L-RE» A L0 i

NPT % & & bIT, FERRFAEZAT > TLEEUSMIEmWIZ S O TE

EIMEMRTDBENRD D,

EMEDN B B

£z, FEMAR Y R 7 SO FERICRE D 59, HE %Titk’ﬂbfﬁﬁh#
MEATV, HRRERICEE T 59718
EMMELEZZD,

DUOWETHY, FEETZV AT TEAA L
FHEENRE L THATENRY RA7EHAEITH Z



208
209

210
211
212

1< BRFERERA LRI
£Eiit\‘ '—'—',{\D N
A BMAEREE  [ppn] 2y MERER [pn] ‘%gg%mifmjwﬁ”
W
8§ ] T 1; i |
s | we | ome | wao | oaoe | B e | o | e | | o
e | x| oo | o | G | 5| e | G |mEr | OF | Ge)
(3%2) f’J‘ %
B
%
| =R
| < B RS 1 ]
o 1| 1]0.02 0019|0019 | 2|0 102]0 122
Y L BIEREAS
Wb a5 BALZ O
IO AL LT ol 3lo0.372]0.494 | 0.940 | 3] 0.105 | 0.313| - | - -

JEHE LCofEA

3 BFEOHREER
ESE, XIIEksED
ZLARHEMLE Lo, Al
L LT, UTLEA, "]

2N

FACAL, FIE AL o
A IGEAIE OdIMA &
L COfEH

LA R 1 110.059 | 0.019 | 0.019 11 0.080 | 0.099

4 WAL ABOUTTEE

L Lol 1| 2[0.134|0.145 | 0.220 | 1] 0.264 | 0.351

9 MILEL LTOEH

1 110.007 | 0.007 | 0.007 21 0.086 | 0.116

it 6 81 0.086 | 0.074 | 0.940 91 0.108 | 0.351

L5 Lok E R TR O KL OME 4 ORIERITHIER OSKRE (BRI X FH) (280 AR 5870 % 2EEHTIS
Z OfE A A T/NBUREATT 3 M7 CALEE L 7= (1 BL T 20 8T 3 47)

%1

%3
%4
%5

2 T B D e v LA
X2
CEE < BRIERE RIS W T, 8 BRI TWA O, ZNLSMZ OV TIIIEED, S AEE R

AR REE A VRN 208 U CHIE L 72O BANAEEST Z & OB 2 EREE L, £ ORMFY
D HNLESE DL OB A NRRME L L, EORMEY

S IR T W A D (T SR il




2

BV 1

A EMRE IR
WE4 : vIYr
HEEOTER OO R
T bkt | Bobtk
Zzb

Wk NEEME : LCso =4,900 ppm(4 FEHE])

#% 07 « LDso =891-1,580 mg/kg (K
~UA

W AFE - LCso =7 —# 72 L

#& 1 #FE © LDso =1,500 mg/kg IR
Uh=x

PR M« LDso =1,121 mg/kg (K&

A

e 2
BV A A1 A A=28.35g) OERUZ Lo T, EEDIEMH:, THI,
HAE, BREZE CBIIET L, HIBCIERRmEC X 2 ikE L O%E - X
BIRBTED BT,
cZIENTZEY U A 15~20 SRICE - TERRE L7z & MET, 10 KEff#g
5 3 H%E CEEEEE L diffuse cortical affliction 25A H L7,
- IDLH(Immediately Dangerous to Life or Health) & L C. 1,000 ppm A &5
IhTna,

« 7w MZ 1,520~3,040 ppm (5~10 mg/L)D ) ¥ % 40 4k AIEL &
L2 BT, RFP~OT =7 OHRME N A © Blgoo 7 2 I v @&ojd
VNSV AW e

A AL
o ek

BRI EIE B - HY

FRAL

B Y YU E oy R 125 mL) FREKLIET L7- 29 5 BYEOTIM T, M
. /. [EX M, BEKOHED S o MARD b,

c THXOEEIZ500mg DBV A& 24 BRI U723, 99UV
BT,

1D F344 7w M 5, 444 ppm (16.2, 1,439 mg/m3 FH) DU P % 6 K
W/, 4 ARWAIEL % L2, 5ppm LA TR ORI D224
2. EROIEE L, AR oRd . LRI OEER . Bowman i
BTN ARF AT 7 —BIEEOE NN A LT,

IRIZ 9 2 ERE A BIGIERIEYE . H Y

FRAL




- BUUREE, IR, EAEICH L CHMEE R L, B b TORBEBEED
B OBIEREIL 0.5~5.0g/kg & ENnd,

cUHXOIRIC0ImL O Y U LB, fiEtEn A b7,

JEEYE . BV

Y NI X OREICE AR LT, D810 mg) TIIHEEO A TH

-7,

v REAEME B JEREAEME « HIlr & e
* 24 NOEART 7 4 TIZHENT, FHEIC 50%, EIZ 10%D ) 2 (>l
ERR)OT ) AREER WX I —2 3 VRBRT, 1NV BEE
DHOINT, RT T 4 7 DO EIZLFT S 2 WIEFEIFFIZIEK B ST
T2ME D MIIARHTH D, FHHIT rarely sensitizer & Ftik L T\ 5,
AL T RICEBRMBE & U COREREE Lokt <, mFoREeREoMIc
BEZENH LN, FExDEFL DRy FTANME, =71y vy—k
(e vy, avE, ZBEMEEZE0)OAEET, 3 7R KO @B LE
EBEMETH ST Z b, T VXM ERICE Y YU BT 5
REMED RSN TV D,
- BTy FORBIEERBCE Y UdEETh o,
« <7 A%\ 7= Local Lymph Node Assay (LLNA) TE U 235 & O
ERD D,
REORBREAENE - 72 L
- HRA L7 HPHN TR, PEREREEEIC B T A SIS Bt T VL e,
~ KEHE7 | LOAEL=6 ppm
PECESETENE, | RIL . BV VU ORKIEED 6~12 ppm (19.4~38.9mg/m?® DALZETHO 7
BARFNEFE D ANOF@HE T, B, B0 E O, ARERE, AR, REe OEL - g
AMERERETREME | FOWEE N7 T ARHRL, —BITIER hoxm, RIEDOKT, M
IR RE D) RS DGR H B T,

AiEFESRE UF =10

4L : LOAEL—NOAEL Z#4(10)
FFAH L1 =0.6 ppm (1.94 mg/m3)
FHEA ;6 ppmXx1/10=0.6 ppm

(35)

NOAEL=5 mg/kg

FRHL: F344 F v Q1 BEMERES: 10 PT)IZ 0. 50, 100. 250, 500, 1,000 ppm (0.
5. 10, 25, 55, 90 mg/kg/ HFHY) OV ¥ 2HUKIZIR LT 13 Bk
L7272, 50 ppm VA EDOMETHEIM, 100 ppm LA_EORERME TR OFH %t B

9




BB, 500 ppm LA EOMEREC/NEROEFFRIIL O IE K B OZEE, i
ALT, Y)VE =Tt RaZFr—E K OEHEEOEEMNNR A 5i7-, 50 ppm
(56 mg/kg) DM CTH LN EMITHFEFELE XS5\ 2H, NOAEL 1% 50
ppm(5 mg/kg) & HIHr L7z,

A FERE UF=10

fi#2(10)

AT L~ L=4.2 mg/ m3(1.3 ppm)

FHHE =5 mg/kg/ B X 7/5(578) B ##H1E) X 1/10(FE7%) X 60/10kg/ m3 (F& 17> 5 W%

AHiF)=4.2 mg/ m3

(35)

LOAEL=5 ppm

FRAL : D F344 7 » BT 5. 444 ppm (16.2, 1,439 mg/m3 FH2Y4) OB U v

Z 6 FEE/H. 4 AFWMAIESE L, BUESIRIC R 2 8 2 Mt L 7= Bk <, 5

ppm LA b TR R ORI D22zt ER OFEE L, MR oMWA. =

Fertfaf OB PER R, Bowman MRIZEIT D B /VRF v A7 7 —BIEEOHE N

NI BIT, WBLEERIZ %95 LOAEL % 5 ppm & HIWFL7=,

A FERE UF=100

fE7(10) LOAEL—NOAEL Z5#2(10)

FEAl L~/1=0.03 ppm(0.097 mg/ m3)

A5 =5 ppm X 6/8(G BRI HH 1F) X 4/5(5718) H £4# 1E) X 1/100=0.03 ppm

7 AGEEE

ATEFENE - CHETTE 20

R AGEs A IC BT A ERICZ LV, EREM~OROBEIZL D, K
TIEENRE ORI T, ORI O OTNRIEENED LTV DA, A5l
B LT E RV, BAFEOWE KO N TOEMBEEDOREIL LV,

7 Binwtk

BREwME . L

BAL: & MZBITLEY U OBEFEEICET 2 HE TS LTy, ER
HIZIE, in vitro \IZB\W T, D & FV T 18 )i M VAT 289828 FLaRR . I,
FEAR I 2 T T il R G oy (R A HARAIR . Gy o 1A B Rl S OB - 28R A8 1
RER T, NS L OEIZD DD b5 E DR RIZZETH - 7o, BEREE
AW R BB CIEBETH - 72, in vivo IZBWT, ~ 7 A& H\ =
IEEERBR, YR R R R ORER DNA AR ClatEch o7, v a v
¥ a YN OMEMSHEBEERR TIIREMES 5 W Th o 72, L EORER
no, BV YroBEEETIRVwEZIOND,

X ENAME

A B MR DR B AN DD
AL : TARC 1%, BOAMICET D e S TORLNRT—ZIF 320 HE 00,
B6C3F1 ~ v AMERET ORI A K ONFHRE, F344 7 » METORAM

10




HeL REAE 3 2 O B I (A R 6 L ONHE C o0 BERZERE 11 1ML 0D 78 A2 R
HEIZHIM UL Z &35 sufficient evidence &CHIBr L., BEF D & FEN
APEINRTE TE 72028 Group 2B & LTW5, £7-. ACGIH T% A3

(MR EINT-BRN AW E TIEH DA, & b & OBEMEII R TH
%) LTV,

BEORE : HY
R - BinF ke L

(35)

LOAEL=15 mg/kg &K =/H

AL - B6C3F1 ~ 7 (7 Wlin, 1 #EMERES 50 L) (2B Y ¥ (Wi 99.8%) %
KELWZ 0. 250, 500, 1,000ppm (0. 35, 65, 110 mg/kg/ H+H2%)T 104 #H[H,
12 0. 125, 250, 500 ppm (0. 15, 35, 70 mg/kg/HHH>) T 105 JHE ik
0 @oK) $5 L7328 C, i 250, 1,000 ppm  CTHFHIIRARIEO: 29/50, 250:
40/50 (p = 0.003), 500: 34/49, 1,000: 39/50 (p = 0.011)), MEKED 250 ppm
LI CRFIEAS A 0: 15/50, 250: 35/50, 500: 41/49, 1,000: 40/50 (p <
0.001, &#: 5-85); 1 0: 13/49,125: 23/50 (p = 0.014), 250: 33/50 (p < 0.001),
500: 41/50 (p < 0.001)) K OAFHREDIEARIE 00 2/50, 2500 18/50, 500:
22/49, 1,000: 15/50 (p < 0.001, &£ 57, M 0: 1/49, 125: 2/50, 250: 9/50
(p =0.007), 500:16/50 (p < 0.001)3 A EIZHML 7=,

JTEAAE « 5518 B e 7/5

AHEFELRE UF = 1,000

RHL : LOAEL—NOAEL Z#1(10), fE72(10), %A 0 & KMH(10)
S L~/L =0.13 mg/m3 (0.04 ppm)

FHEE 0 15 mg/kg X 60 kg/10 m3x7/5 X 1/1,000=0.13 mg/m?3

AR T

rRENE DY

LOAEL=6 ppm

BIL : BV P ORKIEED 6~12 ppm (19.4~38.9mg/m?3) DOHFiPHIZH Db
THO T ANOFH@ET, R, —REODEV, RGEE, RIR, Br o
D - IEHSFEOWME S 7 7 ABnH b, —BICIIER o xmn, FREOK
T, MERIRE ) OWEEN A BTz,

AiEFESRE UF =10

4L : LOAEL—NOAEL Z#4(10)
FFH L1 =0.6 ppm (1.94 mg/m3)
FHEA : 6 ppmXx1/10=0.6 ppm
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i AR
DRE

ACGIH : TLV-TWA 1 ppm (3.1 mg/m3) (2004 4=5% 7€)

AL - TLV-TWA 1ppm (3B Y ¥ OIE< B L 58 FEMA Z /N NRICT 501
+5THDH, B RORANELET =X IFIHATE V2D, TLV 38T —
ZIZHESL, 7y FOEBIERAI TR T, RBROFARRE D 5 ppm T
WL LR DFEEN DLz, BRI ORAIZ S BERBRIIFIHTE 20N, Ty b
J O~ 7 A TRIER A G- OB E S 7z, NOEL I3 8 Kiii~50 mg/kg
OFPH, T2 6 2 FROHKE RO K KV NOEL 1%, F344 7 v R T
7 mg/kg, Wistar 7 v h T<8 mg/kg, ¥ 7 A T<15mgkg CTh-o7=, Fomh
T, ML OB OZDS T FEER ORI OIBETH - 7=, Tmgkg/H D
O HEE, EFEF O 70 kg D BN 10m3 OZELREZ MR 25 & LT, 49
mg/m3 (15 ppm) DWW A EIZHYE T 5, ZOFFFERAFAZREZ, AV EHE
BRiZ X > TNOEL & LOEL Z/r9, ZM% 5ppm TT v F DMK OIHE
WECTT—4EMATHE.TWA £ LT 1lppm Z5FUERE Y Uiz LDk
FERRMET D ZENRBREND, B DU THEERD 5720, BVo
FADRVE T, IE < BIE TLV R 72 %, #852 LDso 1272372 0 &
(1,000~2,000 mg/kg)ns, Skin DEILDIEEIZ/R DT — XL +4r TlERWw, E
VUL, FomE RO EVHECHEEZEZ 32805, A3k
BENT-EFENRAMEWETHDNE & ORI R TH D)DRITNEY
Hxbhi, BV OB ERIL, BiERICBWCRET, B YRS
BENC X o TEAEEN RIB SN D VEFIZRONCE hOT—X L —FT 57
b, BAEMEOFR LIS S vy, TLV-STEL 285342 D+ —#
ESAAN

AAPERMAEY S BER L

DFG MAK : 3772 L, H (2008 5% &)

FRAL - vV 2T in vitro o O in vivo CiElnmM 2~ & 720, Ml B6C3F1
~ U A% AW AR & 15 mg/kg (R E/ B OBOKEE G2 X 285 A MERER T,
FFRE L2 AR A IS L7z, BT » T, @& 33 mglkg &
F/ A CEIEORMERENAEICHEM L, 747 1« v e HRRENSBZ SN
7o, MEZ v BT, B R CHEME AR ORAEEN N Lz, v~ RAZE
7% 15 mg/kg 7> b ORFIEE O H EKAFH 728 B2 E, LT 100 mg/kg
KEOBEHAE TORHE ST T BYREER OFGICER T 2, BliROR
MEBIEN -2 ~47m7a7 ) RN A=A ED &0 ZEIFHL
MWTIER, T4 T 1 b MR RIE & OB A IR O A 1 = X N di- T
WV, Lo T, BV DR NAMED T 2 =3B ICHE SN TV 5D,

IR AU PO TO in vivo BinmERBRIIEtch -

77 ATEMIA RIFEEME IS TE RV, MAKEOREDEE 25 b
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T =272\, 5 mL/m3 D] ANIEL T 4 BHEDOT v N O R TIRITHEA 2D
iz, HPED NOAEC 13 E TE o iz, 2E1EH O NOAEL 1% 2 4
DOWFFEN HE X W72 o T2, BYIOSHERIX, BifE, MR & O 541
\IRTE L, 5~8 mglkg (KE/H N HA LD, HRADKR bBUR/T Y RiRA v
K EBZ BTV D IFIBOBERFLIZHB VT H NOAEL 13720, AEfHENED
— X IFHCTE AV, MAKERR2WDO T, FIEY 27 70— L OBEA
FIFAT O, BRI DM FRITFIA TE 2RV, U Y FITIIT 5% E LDso
T, 7w MZBIT A0 LDs ERI UL HWVEL, w7 AIZBIT 580 LDso
L0 DOFNTEY, ZHUIRGBREEREEZRL TS, BT VERTIE
WWg@%ETz@%é%iS&mﬂg®#%’%Wﬁ@%T?o;@WE

Z v hO#E O LOAEL #+/3 2 T\ b, L7z o> TR @i g 3l
ORMBHAEMNH Y | BV % "H' WM EN D, BAEMEOREITIZE AL
72, HoTHRTHDIED, B FTOY Y VU DEEM AR+ 2 Z £13T
TRV, RT T 4T KOENE y MIBIT DRMERIRIE BIEER RN &
EZRLTWD, [UBEIEDORBITFIHTE 20, Lz > T, "Sh”$7Sa” b+
SR,

NIOSH : TWA 5 ppm (15 mg/m3)
UK : Long-term exposure limit 5 ppm (16 mg/m3).
Short-term exposure limit 10 ppm (33 mg/ms3)
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15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30

HIR 2

WEL vy

1.

2.

3.

L EOREREH  ICSC 2000) (NITE CHRIP)

4 7 N =) I
i & TRV Azine
it % . CsHsN

4y F & 79.1
CAS %= : 110-86-1
SR L DA EREIT A 18 52 2 BI1Z 9 D 467 (LR Z @i+ R X fEfiin o O E)

EMLERE SR (ICSC 2000)
(1) WEER bR

SN R 72 B RO B 5, EADHRIK 5l (C.CL) : 20C

lhE (k=1) : 0.98 K 482°C

o115 C JRRBRA (ZE5H) © 1.8~12.4 vol%
HRAJE : 2.0 kPa (20°C) Btk OK) IR 2

KR (F5=1) : 2.73 08-G3R S log Pow : 0.65
Al s —42C BURARE

lppm= 3.24 mg/m3 (25°C)
1mg/m3= 0.309 ppm (25°C)

MR : 0.17 ppm (ACGIH 2004)

(2) LR L A fE BRI

TORSSERYE o SLRMER R KERRTHRIES L<ITARR T 2 — LT ALK
92,

A BIESERIE . RRERORARMBITIBREETH D,

v WERERYE . ZOWEOZARKITER LY HY, HiEdH D5 VIIRISH - TBEIT S
ZENHD, @EE%’E%U(@?‘H‘E%Z’M@ 2o

T ALERISERRYE - BBET D L oML, AR T a—A(EERI. VT MAkF) &
AL D, BEETHL, MELA, Ak L ST D,

AP NE R R (BT H 2014) (BREE 2014)

Bk - KGR ¢ 4,000 t (2012 4EE)

& EERS (RLERT 2 AL Sl A X 2 UA)D . EKE R OWRAE L OBUG A #.,
RS ALECRE, SIS ER], IRRIEER], SEEREL, TV a— L DAk

BIESEE  ARIE=IRRE L L, X480 HRE=TT « Ux—F— (L —4 L)
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31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58

4.

R R 7
[TRNENRE (WL - 53AT - AR - Bt ]
v U ORHEHRE A X 112779 (ATSDR 1992),

UWC TTZYLL7ZE Y T 0.05 mghkg 2R 77 47 2 NSRRO&KG LizfER, 24 e
TG LTCHEHEEDRKT 6 7% D3 RFICHE SN TR, Dl &b 6T%IENITRIN ST
W2 EPRENTND, 7y PEDEAEY MTUC TTL LB Y 0 7 mglkg Zf%
085 U7t g, 24 R C& 4 85 U7 UMD 58% & O 76 % 23 R I HEt S vz, E 72,
Z v MZ 1UC TT7UL LY U 7, 68, 357 mglkg OG- Li-& 2 A, RO
TEVENT 24 WREfE]CT& % 58%., 13%. 20% TH V| B U ¥ OENIRINIL & # 58 CTrafnd 28
MPATREINT, Zv b, BELEY b, TUVTFRAI| YTRA, NLAARAF— UHXZHUC T
TV LT ) VY Tmglkg ZHEPENEG LTcfES, 8%, xaT77,.75%., 7 > R T 48%
O FFHEPED R HEE S du, L OBEMWRIL Z S OFRICH - 7= EREEE 2004),

ENTERT T4 TORFREWE L TERGED 9% N-ATF LY =0 b F
2% NV VUN-FFY FEFESNT, EREVWORTIIZINOOMIZ, 2-8Y Ry 3
ERrXoe vy 480 RUORUREMENRFE SN, ZOEIGITRIC I > TRRY
EE Y NROF I USNTIHERR 3T%RRMONHH TH o722 b, N r ) v
RO, N-AF/ALLSME IR FET 2 b0 L EZ b, BV P OREHTITH
BRAERH D | AR ETIE N-2A F AL ORERREE DMESA T, N-F b ORFHRREE 152 < DF)
T 10% ARl ThH o722, 40 mgkg FEEO KA EHE T N-BbOBIENEmL, 7>
FTHI10%, YT A, NAAF— FNLEY N, UHFX Tzl vy N T20~40% TH o7,
7 v hOEVENE G TIX, HE5EOHM (1~500 mg/kg) ([ZE>TN-AFALEY V=17 A
AN 10% 75 0.8% ~EKT L, N- A F/HARIZ X 2 REHEIG B L=, Z ofmixfn
BHETH, EALEY PTHLRERTH - -EREEE 2004),

Y UUETF 7 r—24 P-450 (CYP2E1, CYP4B) IZL-> TRE#z=1F, 7y hEOY
P XD T4 D P-450 BEEZHE S5 Z LB 0-TWb, BB, REEWD N- A FL
UY=L FIE YD b Ty MR~ A% L TCHEENRLS | BEOR#ME T~ b
DIEIEN G- U738k C b BOEORFIR A~ DO BN A D, 2 OREED N EM T, HDH 0
AL TREE RIET LD EEZ LN TN DL EREE 2004),
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ENjO
2-Pyridone \

o]
T Pyridine CHs (‘JH;,
|
Pyridine
N-Oxide OH

Hydroxy-N-methy! pyridinium

-
Y Q

4-Pyridone

N
N-Methyl
pyridinium ion
N

OH

3-Hydroxypyridine

59
60

61
62
63
64
65
66

67
68
69
70

1 Proposed Metabolic Pathway for Pyridine (ATSDR 1992)

(1) EBrREVIC S 5 3
7 AdEmEE
e

EREMICKT 28 ) Do oaEEERBRER A2 TICE &5 INIOSH 2011) (NTP
2000) (ACGIH 2004) (HSDB2014)

~ A 7w b A

WA, LCso TR 8,000-9,000(1 K¥ff) | F—H7eL
(ppm) 4,900 ppm(4 H5fH)

7 oon . 1,500 891-1,580 TRl
LDso(mg/kg)
R T—H7L T—H7L 1,121
LDso(mg/kg)
g HE W 1,200 866 FT—H7L
LDso(mg/kg) 950 mg/kg

frt R 5 R

« 7 v MZ1,520~3,040 ppm (5~10 mg/L)D Y 2 % 40 /R AIEL #& L=k T,
JRF~DT =T OPEEEINZ £ 5 gD 72 2 &0 mH S 7= (ATSDR
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71
72
73
74
75
76
77
78
79
80
81
82
83
84
85
86
87
88
89
90
91
92
93
94
95
96
97
98
99
100
101
102

1992).

c VDRI Y VU afRA, BT ROEIRNE G LB 5N T, IR ORI A

N 5 7= (NIOSH, 2011),

- BESD 7 v MZ 1 mmol/kg (80mg/kg fHY) DOV Vv ZIEVENE G L= kT, IiE+

DY NLE h—LTFt RaFF—Fo#innsg s (TARC 2000),

A O R OVE B
- THROLEIC 500 mg OV V& 24 FEREH U2BR T, B9V IME AN A BT

(NIOSH 2011),

c UHFORIZOImL O Y VU LB, fiEMEN A 57z (Bagley, 1999),
<[> F344 7 » M 5, 444 ppm (16.2, 1,439 mg/m3 fH) DY % 6 FEH/H. 4 H

AL B L7-ABR T, 5 ppm DL ETIR_EROZE MmO 22z vE, Bz oIEHEAE,
MR ORED . FRARE OB, Bowman RICBITA NV ARF AT T —F
TEPED BN A2 & 117~ (Nikula & Lewis, 1994; Nikula et al., 1995).

BV VT RO EIE AN AR LTz, A E(Q10 mg) TIEAIHMED 2 T - 72 (ACGIH

2004),

v AR
- EBLE Y FOEEERB Y Y VU TN TH - 72 (ACGIH 2004),
- v A% M7= Local Lymph Node Assay (LLNA) TE U VIt & o#HmERH 5

(Basketter, 1999).

= REERGENE (AR, B B AME, MRV

SONESE

- k> F344 7 > MIZ 5, 444 ppm (16.2, 1,439 mg/m3 ) oY P % 6 WFE/H.
4 ARFRAIZ L, BB 2 8 A it L7238 ©. 5 ppm LA BT B O
FRfa o Z2azett, EROFEML, miffilaoRd, ERGMRMEOFER K, Bowman
JRIZBT D2 NVEX T AT 7 —BIEEOHEMN A 57z (Nikula & Lewis, 1994;
Nikula et al., 1995), ACGIH (X2 D7 —% & 7 v KO~ U A0 2 FHEKE G ORE
REHRASLTTLVTWA 28X H L T\5, DFGMAK Tl Z ®F —# 5»5 NOAEL 23
RETET, 2EMORER) S H NOAEL SR ETE 20 E LT MAK EEZ#HEL T
7200,
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103
104

105
106
107
108
109
110
111
112
113
114
115
116
117
118
119
120
121
122
123
124
125
126
127
128
129
130
131
132
133

EYUUERRIELET v MR D WUR BG4S 0 F A 4 & EE E (Nikula & Lewis, 1994 & 0 — ik %)
< SCFFRERE oD 72 a8 e R A B 0D i R IE AL = Bz R ] oD B HEE TR R
SesEE | PR EE FAME | CPEEE | RASE | PHEEE | RESE | RS
EBESR 0/10 0/10 0/10 0/10
5 ppm 5/5 2 1/5 2.0 2/5 3.0 2/5 1.0
440 ppm 5/5 2.8 4/5 15 1/5 3.0 3/5 2.7

- F344 7 » M1 BEHERES 10 PO

- F344 Z v (1 BEMERES 50 PO

- MEfED SD T v (1 BEMERES 10 PT) |

CEDR I B R B
P EIEE A 3T B /RED RSN B

- 7w M 10, 50 ppm (32.4, 162 mg/m3 fHY4) Ov’'Y P % 7 B/H. 5 A/ETE
HBW AL 88 L2/, 10 ppm CIIAREHII L OFE T SITHE I B IV o To )3,

JFIE OIS DA A DT LG SN TS, S R LH5RBROFEMIASHATH 5,
(Encyclopedia of Occupational Safety and Health Vol. II, 3 rd ed. 1983. International
Labor Office, Geneva, Switzerland. p. 1810-1811. (1983)), IRIS (% LOAEL % 10 ppm
& LTWAIRIS 1989, Last updated on 2012),
EOgs
0. 50, 100, 250, 500, 1,000 ppm (0, 5. 10, 25, 55,
90 mg/kg/ HFHY) DY ¥ 2MUKIZIR L T 13 @& 5 L= Bk T, 50 ppm LA EDH
THif, 100 ppm LA EDOMERETHFEOAHX B RO, 500 ppm LA _EOMEMETHELE N
I, NIEFUODERTRIR O IR e OV M, IffE ALT, Y ve h—AT ke Frsf—E kN
B D HIIN 73 72 5 41 7= (NTP, 2000),
12 0, 100, 200, 400 ppm (0, 7. 14, 33 mg/kg/ HFH%4) @
B Y2 foKICR C T 103~104 @G LB T, 100 ppm Pl EO#ETHFIRO
SRULAE. MECHFIRO IR BIEAL. 200 ppm LA EOMERE TSNS, M TR D
HAEE 200 ppm LA EOREZR 5 TNT 400 ppm DORET/INEE FUUHE A 0 BRI B A b2
D ZERaqb,, 400 ppm OMERET/INEFOMENT RN O 2, HETHPIR D /INEEJE I O e
172 E737 5 7= (NTP, 2000),

- I Wistar 7 v M1 #E50 PO)IZ, 0, 8, 17, 36 mgkg/ HOE Y ¥ % 2 FMEKES L

7AE R, 8 mglkg LA EORE TR EOAE WD, 17 mgkg LA EORETAEREOFER

KT E2RDT, o, RO A TlX. 8 mg/kg LA EORET/NEFLMEZRME, 17 mg/kg
VA EORECTPNRE P ORRME ., BREEMEZ . AFRILE . 36 mglkg BE C/NEER.LMEESE DR A
RICH BN ER DTz, O, 8, 17 mg/kg BEOIRE THIKAL, EIF KRR K, 8
mg/kg DOIRAE TUERL, BRAEME DB AT E OFRAERITHIMN 2 Biv, HREEZ GTed
N TCORECHREOMEMIBITBIEERA A Hiv, AERENTIERP>72bD D, 17 mglkg
PLEORETRARITEINZ 70 72 (NTP 2000),

0. 0.25. 1. 10. 25. 50 mg/kg/ H DY Vv %
90 HMREOHEG L=k T, 10 mg/kg LA EORETREIEINING], TR Hxs - FH
EHEOWN, 25 mgkg UL EOMETIHE 2 L AT o —/L O, 50 mgkg O MERE TR

18



134
135
136
137
138
139
140
141
142
143
144
145
146
147
148
149
150
151
152
153
154
155
156
157
158
159
160
161
162
163
164
165
166

JEAE A | REAE JE B O AR . IFRIE O IR, 22 fafb f OMBESER 22 & 41 7- (NITE 2007),
- B6C3F1 ~ 7 A(1 BfMERES 10 PL)IZ 0, 50, 100, 250, 500, 1,000 ppm (Z: 0, 10, 20,
50, 85, 160 mg/kg/ HFHY, W 0, 10, 20, 60, 100, 190 mg/kg/ HAHY) D) Vv %
OKIZIR U C 13 RS L7=RBR T, 100 ppm LA EDOREZ: & TN 250 ppm LA EDHET
PR Dt - RS BB OBEIN, 1,000 ppm OME T EBENHMHE] 23 7 5 3172 (NTP, 2000),

AV T = i
INESE
A L2 E PN TR, WA BICET 2 G135 5T,
8 O P 5188 52 ¢ 5-1 2 DA DR KA
- F344 7 v (1 BEMERES 10 PO)IZ 0, 250, 500, 1,000 ppm (0. 25. 55, 90 mg/kg/H A
Y) O YU EHKIZE T T 13 EEEE LB, M CHEE MO R IER 2GR0
51 7= (NTP,2000),

- B6C3F1 ~ v A (1 #EMERES 10 PL)IZ 0, 250, 500, 1,000 ppm (&: 0, 50, 85, 160 mg/kg/
H. M0, 60, 100, 190 mg/kg/ HAHY) DU v Z80KIZIE U T 13 B#HS L=k
BT, 2 TOEGH TR TEIREOBM/RK T AR bivie, oA AL o
72(NTP, 2000),

A EinEtE

- Invitro RFRRIZBNTE Y DUE, R AITF 7 AW A H D18 )i M QR ZE R4 SR
THEOBEN B 22, 1FE A EORFIL S ORIME RN, b b TH
ST, FrA =—ANLAZ—IIFEAIIE(CHO Hifa) % H 7= itk et /R 22 ki ¢85
WEEEHRSE R S 523, CHO Mifldd 5V METF ¥ A =— A L2 X —fififfifid(Don #ifia) %
FHN 7= e R B SR K Ok Y e 3 (R A kR . ~ o 2 U L iEHIA(L5178Y) & 5\
TF v A == AN LA —[liflla(V79 #ild) 2 HioB s 78RR BRIV T, 89
DTN ORI 23D BT RRMETH - 72, V79 ez v 5 DNA HEHEIErc s T
b Tdh o 72, Saccharomyces cerevisiae % Fi\ % Yok 5L (BAME) 7R K OMAE Y (4
TRRHE & AR5y C I T d - 72(NITE 2007),

- in vivo RERIZEBW TR, M~ U 2 OEHEMIE V7o EakER, Guta R 525 & O
REW DNA GERBR T Th o7, FAnt g vy a vz fAnT- s
BRCIIEM: S D TR E~ . FH A HREER ClEf2%: T d - 72 (NITE 2007),

AR BRI fili FAARAQRE - BYipfE - &Y (EES
In vitro | TR AR FAIF 7 AHK TA98, TA100, TA1535, —
TA1537, (+89), 10,000 ug/7'L— k
(N'TP 2000)
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FAIF 7 AHE TA98, TA100, TA102.
TA109, (£S89) (NITE 2007)

F AIF 7 AH TA98, TA100, TA1537, (+
S9) (NITE 2007)

FAIF 7 AH TA100, TM1535, TM1537.
TM1538, TM1536, (+=S9) (NITE 2007)

F A IF 7 AHE TA98, TA100, TA1535,
TA1537, (+S89), 10 xL/7L— b+ (HSDB
2014)

FAIF 7 AHE TA98, TA100, TA1535,
TA1537. TA1538. S.cerevisiae D4. (+=S9).
50 uL/7L—F (HSDB 2014)

FAXIF 7 AHE TA1537. TM677. (+S9)
(NITE 2007)

FRXIF 7 AETM6E77. (—S9). 6mM/L
(NITE 2007)

BT JRE Sl B

~ 7 A U oRfEMIL5178Y) (+S9)
5,000 u g/mL (NTP 2000)

F A =— AL AZEZ — i (VT Hiw).,
(—S9). 9 uL/mL (HSDB 2014)

DNA g1k

F v A =— AN AKX —[fifIRVT9 #ja), 10
w L/mL (HSDB 2014)

Bifiik G (o) (RS A

F ¥ A =— AL A X =il (Don i)
395 ug/mL (IARC 2000)

F ¥ A =— AL AKX —FIEAA(CHO #
f). (—S9) (NITE 2007)

(+)

CHO#M, (+S9) 5,020 1 g/mL
(NTP 2000)

Geto (R 5 R TABR

(A MY R
& ARTHE)

F ¥ A =— AL A X —fiifia(Don M) (—
S9). 395 g/mL (TARC 2000)

CHO #fa, (—S9) (NITE 2007)

CHO #ifa, (£S9). 5,000 x g/mL
(NTP 2000)

CHO #ifa, (—S9) 4,000 1 g/mL (NITE 2007)

S. cerevisiae D61, (—S9), 9,000 u g/mL
(IARC 2000)
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167
168
169
170
171
172
173
174
175
176
177
178
179
180
181
182
183
184
185

Invivo | /MMZaklx B6C3F, ff~ 7 A&, 500 mg/kg EFENE —

5. (NTP 2000)
K~ A, 1,000 mgkg #O#5  (NITE —
2007)
Guto R 5 AR B6C3F 1 ffi~ v A EH#f, 600 mg/kg MEIENHE -
5. (NTP 2000)
REMDNAA RS | BEC3F 1 i~ v 258, 700 mg/kg #0#&5 —

(ACGIH 2004)
PEMES PEBEE R XA awyYa R JEEF 700 u g/mL ?
HH 7,000 p g/mL —
(NTP 2000)
XA ayyauAx JEBEE 500 u g/mL —
S 4,300 1 g/mL +
(N'TP 2000)

XArayyaux JEBEE 730 u g/mL -
VS 500 1 g/mL —

(TARC 2000)
RN TN FAmavyarvnT [EH 4,300 4 g/mL —
(NTP 2000)

VR ARB IR & D\ M T e PR PRI
— Bt F B (B st 7 EBELELEXRN

X N AE
JINESS
C A LCHEAN T, A BRICET 2 W E IO TV,

8 O P& 5188 52 P 5-1 2 DAth D % S5

- F344 T v (7 s, 1 BEMERESR 50 PT) I 2o (Rl 99.8%) A 0. 100. 200, 400

ppm (0, 7. 14, 33 mg/kg/HAH%) Tl 103 R, MEC 104 RO @K &5 L=
FBRT, D 400 ppm TEPMERAE IRIE) UIRD A ORAEENFEITHM LT, 72
B, HO2EOFHWETIIHET v MBI 2B IRMEEREORAEIZ 20 707 /(a -2
~Ar7ura7 ) )BENEET 5 EOWRENRINTWVDHN, AR TIELE OBEM:
BEINTWD, HETIX 200 ppm PLETERIPER Y > 3(LGL) H I (%%Hﬂﬂ@@élm
B OIAERBMN I BT, TE Rl L OB T RBAAEORERFER ) & 134
Wr S 4172 0> 72 (NTP, 2000),

- k> Wistar T~ (7 i, 1 B 50 L) U 2 (B 99.8%) # 0. 100. 200, 400

ppm (0. 8, 17. 36 mg/kg/ HAHY)T 103 MM O @K 5 L-ER i, BRMEE
B DIEEROEENNTI SR DN > T2, 400 ppm Tl B E A IR IE 0D 36 42 R 13 g 1 |2 1Y
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186 MU=, OHEIZ L2 RED IR EIFIFFREEORERTH -2 20, BN

187 TR SR Do T &I S 41TV A (NTP, 2000),

188 ‘F344 7 v M4 WEn, 1 BEMERER 10~40 PT) (2B Y U (filldh) 0, 3, 10, 30, 100 mgr/kg/
189 A%, AR KEZREE S LC2 BAR, 52 ML F&G5%, 6 7 AMBIEE L7328,
190 NS A RO A B A7 - 72 (TARC 2000),

191

192 B6C3F1 ~ v A(7 Jln, 1 REMERER 50 POIZE Y & (M 99.8%) A HEZ 0. 250, 500,
193 1,000ppm (0, 35, 65, 110 mg/kg/ HFH24)C 104 #[H, Mz 0. 125, 250, 500 ppm (0,
194 15, 35, 70 mg/kg/ HFH2%)T 105 #H[M#E 0 @K) Beh L7 T, o 250, 1,000 ppm T
195 JF AR RAE0: 29/50, 250: 40/50 (p = 0.003), 500: 34/49, 1,000: 39/50 (p = 0.011)), MHfEMHE
196 7 250 ppm P B THFMIE2S A 0: 15/50, 250: 35/50, 500: 41/49, 1,000: 40/50 (p < 0.001,
197 R ERE); ME0: 13/49, 125: 23/50 (p = 0.014), 250: 33/50 (p < 0.01), 500: 41/50 (p <
198 0.001)) X OFZERED I AR (1t 0: 2/50, 250: 18/50, 500: 22/49, 1,000: 15/50 (p < 0.001,
199 ERHRD. ME 01 1/49, 1258 2/50, 250: 9/50 (p =0.007), 500: 16/50 (p < 0.00)) A3 HEIZ
200 #40 L7=(NTP 2000),

PEMBKBEEIC LAY VU DORNAMEERIZET 5B6C3F1~ 7 A O FHJufE 5 & O 2F 18 o 3¢ 4= R
(NTP 2000% — ¥k 25)

el it It
WEE (ppm) | 0O 250 500 Loop | Tremd 0 125 250 500 Trend
test test
, ) 29/50 | 40/50 34/49 39/50 _ 37/49 39/50 43/50 34/50 g b
FERRIRE | 5g00) | s0%) | 9% | 8% | T 00N | e | (s | sew) | (esw) |PTOBTN
P=0.003*| P=0.134 P=0.011 P=0.336 P=0.015 | P=0.442N
. . 15/50 | 35/50 41/49 40/50 13/49 23/50 33/50 41/50
R 2% A (30%) (70%) (84%) (80%) P<0.001 (27%) (46%) (66%) (82%) P0.001
P<0.001 P<0.001 P<0.001 P=0.014 P<0.001 P<0.001
. 2/50 18/50 22/49 15/50 _ 1/49 2/50 9/50 16/50
UE (4%) (36%) (45%) (30%) P=0.005 2%) (4%) (18%) (32%) P0.001
P<0.001 P<0.001 P<0.001 P=0.493 P=0.007 P<0.001
* Poly-3 test
201 " RPRAREL LB LI 5 CIEV LR
202
203
204
205 7 Rk
206 TR VU ERO, KT ROFIRNE G- Ui BB 5 EAR) T, EIR ) ORI A
207 AT 5 7= (NIOSH, 2011),
208 <[> F344 7w BT 5, 444 ppm (16.2, 1,439 mg/m3 fHY) OB U P % 6 BE/H. 4 H
209 I ANIE < 8 L7z C, 5 ppm DL b TR _ERZORHaOZEfazett:, Bz o3E#E L,
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210
211
212
213
214
215
216
217
218
219
220
221
222
223
224
225
226
227
228
229
230
231
232
233
234
235
236
237
238
239
240
241
242
243
244
245
246
247

FRRSHI O . E R OB R AL, Bowman JRICBIT D2 WV RF T AT T —BiE
MEDOEIN A I 5 7= (Nikula & Lewis, 1994; Nikula et al., 1995),

- Wik SD 7 > (1 BEMERES 10 PE) 12 0, 0.25, 1, 10, 25, 50 mg/kg/HOE U V> %

90 AR AFKE LB T, MICITEEBIIA LN o120, B TCORGE CIEE R
(restlessness) 3122 X 1172 (ATSDR 1992),

TR Y VU EMUKT 3 » G L7ZRBR T, 380 mg/kg T, /MM EBREEDO~ T v

T AT e FUREIBBLOBE) S A EIZHEM L, KIMEE THAEE TRV L7,
NOAEL /% 38 mg/kg T& - 7-(ATSDR 1992)

7 FOMMOFER

T UL AE— IR A W TEEEEABRICB W T E Y O 3@ T
¥ - 7-(TARC 2000),

(2) & b~ (A L OH)

T A

B VO A AN A A=28.35g) OERUZL - T, EEOWEM:, TH, TAR. &

RIRZA U7-%ICE T L, il CIERamelc X 2 MiKEE VR E - [EXRNBD -
(HSDB 2014).

YV Eay ARG 125 mL) AL 29 O BT, B, HFEWV, RN D

L. 2 B3 BERE) %S Lz, HMRCIMEEE, ]88, [EX M, RELTHED 9
S 2358 ® H7-(ATSDR, 1992) ., 728, AEFNIAFEH I VEHE(demulcents) X,
NI T T T =08 EREA~O~ A S — ROBGT v =OAi, 77T —D
GEMBZZIT TR, L L I D DERITA L OB B 5 (ATSDR, 1992),

XK BEREL O RIZA LN TRVA, B VUARUITTIS B SNT/EE RRA T, —i

PEOFENE, D FEV, IR, SEIR, FERIEE A 572 (ATSDR, 1992)

s ZIENREY U E 15~20 SICE - TIERERE LT, 10 B 3 HiE S

THRGEEREE & OB MR E R E N 572 (ACGIH 2004),

- IDLH(Immediately Dangerous to Life or Health) & L T, 1,000 ppm 23M1& & T 5

(NIOSH 2011),

A R R OV

UV UTEE, R, EEMRGEICK L TR A R L(HSDB 2014), & hTORBBLZ
DR O EIEEIT 0.5~5.0 glkg & &5 (HSDB 2014),

UV Eay EEE 1256 mL) A LET Lz 29 mOBEOTR T, wEHE, X
B, REX, i, BRELOEO 9 51D 57-(ATSDR, 1992),

7 EAENE
« 24 NS AR T T 4 TIZBWT, FHEIZ 50%., #EI2 10%D ) ¥ GERE) O U
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248
249
250
251
252
253
254
255
256
257
258
259
260
261
262
263
264
265
266
267
268
269
270
271
272
273
274
275
276
277
278
279
280
281
282
283
284
285

) U ERAW I — g VEBRT, 1 BIZEBRVRER AN, AT T
4 T ML OWEIZ LIRS D WIEFRRFICIE K BE STV e E D NIATH 5, FH I
rarely sensitizer & Ftil L TV )% (Kligman 1966) (MAK 2009),

AL T RICEBRMHIE & U CORERENE L7 2T mMFOHEECHEOMICmZ R 25

Nz, FxDOEANZL DN FTA NI, W=7 4 vy —l(EY P, FUHE,
TERAEIRE A G ) DRPME T, I U EL O BRI ThH T s, T LV
PR E R E U U UM S AT REME A R STV A (ACGIH 2004),

= B EENE (B, BEEtE, BOAME, MR IERETEE)
BV E 1 HHT2D 1.85~246 mL OHETH 1 PHICE>TRAOKEL=Z5 AD

ThAPABET, BEBIETICERAR, Bl War, JEh M ORI, R, &
HERE, J10 SRERB LN, £ TOTO 2 FITIRIERE R ORADLEFR

MAE, TV U IRIEZR EMFRO v, g7 & ONTEHR O B E 2 R S 7= (Pollock et
al., 1943),

I BBV TELK 125 ppm (405 mg/m3) DOIEEDOE ) VUK KE 1 B 4 B,

1~2 BEMICE > TR A L7Z978F THEL, DFE WV, 88R. AR, BRIENA LT
(TARC 2000).

B VU DORKIRE N 6~12 ppm (19.4~38.9mg/m3) DILFETHD 7 AD53#E T, 8

A, IEPEOD FE W, MREE, AR, B x OFD - MREEOHLE N T T ARHR B,
—FI TR DR, R OET ., PERYRE ) DGR 7 & 72 (ACGIH 2004),

Z AGEEEE
< WA L2#HN T, AR EIEIC T 2 M 13 S TR,

% BinwEtk

R LT T, SR B B B SR TR,

X N AN

VDD 4,47 - D ERTE LTS IEEIEFEE O 3 T o Bg i 729 A
ZRIGEE Uiz aR— MFZEN T STV D, x5 & 7 o T2 55 1T FE 3B AA S 7z
1983 FOREATEEY LTV, BIEIZRD 2 57@3E 122V T 1961 425 TRRIZHE
FL TV, 1985 HRETORENFEEINeEB, MGEFD 3.4%IFEB T ),
HIFFIE 96.3 12%F LT 75 BilDIEL 3% b AV HEAE(LFE L H(SMR), 0.8 [95%(E IR, 0.6
~1.0D. BAEFK LT HIECITHFHE 27.1 128 LT 29 B THRH HZ(SMR, 1.1
[95%EHHIRA, 0.7~1.5]), 1X < FEBLAD DB AR 4G E T2 10 FOMM N H 555
WZIE, B3N KD FE RO A 5 ALSMR, 1.7 [95%(EER A, 0.9~3.1D, 15 4
TIXE ST L 72(SMR, 2.1), BINfENT & U CRM S -fdfE, T35H 5 WITIE< &
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286
287
288
289
290
291
292
293
294
295
296
297
298
299
300
301
302
303
304
305
306
307
308
309
310
311
312
313
314
315
316
317
318
319
320
321
322
323

IbFWEREO AT T —IC LD — AL 7 7 L Afiff5t(nested case-referent study)

Tl B ASEBNZ BT 21X < BEEITX B ORENHIZE Y P U< EE & DR
BAtRITEE D biig o Tz, 708, IARC IIARMEICHOVWT, F—AL 7 7 L AWFFET
PN 72 SNTALFWEIZET 25872 ) A RPREN TRV EERRML TN D
(TIARC, 2000),

FENADEERY A7 il

« (IRIS 2012) (WHO/AQG-E 2000) (WHO/AQG-G 2005) (CalEPA 2011)iZ, == kU &

BT B IEH R L, (2015/01/28 #:58)

M AAESTEE
IARC : 2B (IARC 2017)
SIFEARPL : RS ANEICEET A 8 F TOH LN T — X320t 00, B6C3F1 w7 A
MERETORFHIBRA AL OWFEEIE, F344 7 v FMHECTORHIBARED 5\ %
R R (5 5h) 36 & OMHEC o0 BUEZ BRI (1 IR O3 AR N B L= 2
& 725 sufficient evidence & CHIBr L, BEF 006 B AMEDGE TE 720
728 Group 2B & L TW5,
ACGIH : A3 (ACGIH 2004)
OYFERRAL : MERED B6C3F1 ~ & A CHFMIfAA A & F2ERE, Ko F344 T » b TR
Hix XBRAS A DF AR MFRD B Z L A3 (MR S - B %
AMEETH DM, b N EDOBEIIARHATH D) IZHFL TN 5D,
PERTE %&f; L
DFG : 3B (MAK 2009)
EUCLP : ff##i72 L
NTP RoC12th : 572 L

7 thit etk
s TAMAIBEEEE U CHRRE M SV2fan o 0 . e omsER 2 A4 2 2 &

DG XN TS (ATSDR, 1992),

OFEF L LB VP E 4y ARG SN 1A D TANAVEE T, Sk BIAR

PR 22 258 M OB WU 23 A b7z (ATSDR, 1992),

CEREROFRFRITA SN TRV, B VUAKUTIES @BEINT@EF 72NN T, —
WPEDBR, HFEV, WBIR, R, FFRIEED 5172 (ATSDR 1992)

ZIENEE ) Y 16~20 I E o TEfmERE Lo LT, 10 KRR D 3 Atk
F THEERE L diffuse cortical affliction 73 53172 (ACGIH 2004),

c BRI BTBW L, K 125 ppm (405 mg/m3) DEEOEL Y PUERKE 1 H 4 B

], 1~2 HEFIZE > THRA L7278 THEL, O F W, 88\, AR, BRRRDA2 bR
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324
325
326
327
328
329
330
331
332
333
334
335
336
337
338
339
340
341
342
343
344
345
346
347
348
349
350
3561
352
353
354
355
356
357
358
359
360
361

3

7-(IARC 2000),

B VU DORKIEE D 6~12 ppm (19.4~38.9mg/m3) DILZFETID 7 A0 ##E <,

A, IEPEOD FE W, MREE, AR, Bpx OFD - IRIEEOHLE N T T ARHR B,
—FI TR DR, FREDOET, PERYRE ) DGR 7 & 72 (ACGIH 2004),

TR IR DRRIE

ACGIH : TLV-TWA 1 ppm (3.1 mg/m?3) (2004 4% &) (ACGIH 2014)

BEARYL : TLV-TWA 1ppm (I 8°Y V0 DX B X 2 A EEH 2 &/RIZT 2 Dl +4
Thd, B FORANIET =X IFFIHTER2W2D, TLV 387 — 2123, 7
> b OFEHIHR AL BB T, RBROEARIRED 5 ppm T R DREENLZ BT,
FEHIROWNEL BERBRIIFHATE 20N, 7 v M RO~ 7 A CTRER OGO HR
FtSi7z, NOEL I% 8 #iti~50 mg/kg D#iFH, §7205 2 FEMOHOKEGER D &K b K
VW INOEL %, F344 7 v F T 7 mg/kg, Wistar 7 v b T<8 mg/kg, ~ 7 A T<15 mg/kg
Th o7, T oW TIE TR OBIROZA LB EVEH ORI O IkETH - 7=, T mg/kg/
HoOR O AR ALFPD 70 kg D BN 10m3 DZEK % M4 % & LT, 49 mg/m3 (15
ppm) DWW A EIZH YT 5, ZOFER AR REZ, AW EHRERIC X > T NOEL &
LOEL #/~9, 2% 5ppm TT v hOEHMBRORENE LToT — & AT 5 & . TWA
E LT ppm Z5FHUEE Y YU K AEFEARUMET 2 2 ENRBE NS, B VU
D THEENH D720, ROOFFZN 0L ST huE, 1< EIX TLV Kicin b, &
Bz LD50 1E7>72 0 Ev(1,000~2,000 mg/kg)2¥, Skin ORFLDO T/ DT —H i+ T
X720, BU YR, FoiECTEMOMBRNEWHRE CEEZ -2 &5, A3
RBENT-EFWRENAMEDE THLNE b EDOBEIIRHATH D)DRLNEN 52 507,
v DU ORIEMEIR, BERICB O TERET, BV Y2 ETeRIANC X o TRIEM R
b 1EFERWCE hOT—X L 8T 5720, BIEEORTITELE S,
TLV-STEL % #5595 D2+ 727 — #1372 (ACGIH 2004),

AARBEEMASS  RESR L (ER 2014)

DFG MAK : #&7E7 L, H (2008 4% &) (MAK 2014)

RN : &V 20 in vitro Y in vivo TEBEEMEZ R S22, MR B6C3F1 ~ 7 2% H
W2 B B 15 me/kg (RE/ A ORIOKFR T K 5308 AMERBR T, IS BEFEN
WCHEBEICHEM U, BT v N T, @ AED 33 mg/kg IRE/H TR RS BRIENS A
BloEmL, 747 ¢ v e ilaRER R sh, 7 > ik, mAR CHEEMER
MR DFEAR BN LTz, ~ 7 21281 5 15 mglkg 56 OIS O JH BN A E R
HMZ, LARTIC 100 mg/kg RE O 8 TO WS S Tz BYAREIEES OFF I
K42, BEORMEREN -2 ~4 70707 Y RN ADT=ALEDEN) L
EH B TR, 747 ¢ v B IR RIE L OB Al 0 A 1 = X WEbh> T
R, Lo T, B U UIRNAMESD T TV —3B IS N T\ D, MFLEM A
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362
363
364
365
366
367
368
369
370
371
372
373
374
375
376
377
378
379
380
381
382

BT Y PO TO in vivo Binm iR IZEMETH - 7o, AFEMIaZL BIEEmE
IZHBTERY, MAKEOREDI LD hOT —X (3720, 5 mL/im3 DWW AL < #&
4 HEDZ v OB TIRITHEZL DN A BT, HFEMED NOAEC [Tk ETE 2o T,
2H1EH O NOAEL (X 2 FH O 58 HE X M7 0o 7o, BpORHERIL, BhinFE,
PERI L OB G-I TE L, 5~8 mg/kg (KE/A DAL D, FRA DK bBUE/R= K
KAV M EBZ BN TWAIIROEEEFEIZHB VT H NOAEL 1372\, AEiE#EEOT —
IR TE 720, MAKER 22V O TR Y 27 70— L OB T I3 T /eun,
TR RN DORFFEIFFIH T E 72\, YRI5 LDso 1%, 7 » MBI 5810 LDso
ERIUL BWEL, v RAIZBIT 580 LDso £ 0 by, 2 UL B SRS
PEERLTWD, BT AFHRTIL, 70 kg DIEET, 48 & 5\ L 85 mglkg DIEFITEmN
BHErRd, ZOMEITT v FoAO LOAEL 2 /4582 T\ 5, Lf:rﬁbﬁ':%ﬂﬂ:&
BIXEHFECORN D AREENH Y, B U P "H' B SN D, BIEEOHE 1T
EAERL, HoTHLRFTHDD, B hTOVY DU OEREEHERT 5 Z LI1XTE

N, RT T 4 T ROENTE Yy MBI SRR, BIEER N E AR LT

%o KIBEAED B

JRIHTE 22, L2235 T ”Sh”H7Sa” b 7 S 72 W (MAK 2009).

NIOSH : TWA 5 ppm (15 mg/m3) (NIOSH 2011)
UK : Long-term exposure limit 5 ppm (16 mg/m3).,
Short-term exposure limit 10 ppm (33 mg/m3) (UK/HSE 2011)

ST Sk

(ACGIH 2004)

(ACGIH 2013)

(ATSDR 1992)

(Bagley et al. 1999)

(Basketter DA et al.

1994)

(CalEPA 2011)

American Conference of Industrial Hygienists (ACGIH) :
Pyridine 2004
American Conference of Industrial Hygienists (ACGIH): 2013
TLVs and BELs with 7th Edition Documentation CD-ROM
Agency for Toxic Substances and Disease Registry U.S. Public
Health Service September 1992 TOXICOLOGICAL
PROFILE FOR PYRIDINE
Bagley DM, Gardner JR, Holland G, Lewis RW, Vrijhof H,
Walker AP. Eye irritation: updated reference chemicals data
bank. Toxicol In Vitro. 1999 Jun;13(3):505-10.
Basketter DA, Lea LdJ, Cooper K, Stocks J, Dickens A, Pate I,
Dearman RdJ, Kimber I. Threshold for classification as a skin
sensitizer in the local lymph node assay: a statistical
evaluation. Food Chem Toxicol. 1999 Dec;37(12):1167-74.
California EPA: “Hot Spots Unit Risk and Cancer Potency
Values” (updated 2011)
(http://www.oehha.ca.gov/air/hot_spots/2009/AppendixA.pdf
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(EU CLP)

(HSDB 2014)

(ICSC 2010)

(TARC 2000)

(TRIS 2012)

(Kligman 1966)

(MAK 2009)

(MAK 2014)

(Nikula & Lewis. 1994)

(Nikula et al. 1995)

(NIOSH 2011)

European Chemical Substances Information System

(ESIS) : List of harmonised classification and Labeling for
certain substances or groups of substances which are legally
binding within the European Union Reguration(EC) No
1272/2008 (Annex VI)

Hazardous Substances Data Bank PYRIDINE (2014)

International Programme on Chemical Safety (WHO/IPCS) :
ICSC #— K (International Chemical Safety Cards) 0323
Pyridine (2010)

International Agency for Research on Cancer (IARC) :IARC
Monographs Vol. 77 Pyridine (2000)

U. S. Environmental Protection Agency (US EPA) :
Intergrated Risk Information System (IRIS), Pyridine (2012)
Kligman AM. The identification of contact allergens by human
assay III. The maximization test: a procedure for screening
and rating contact sensitizers. J Invest Dermatol 47: 393-409
(1966)

Deutsche Forschungsgemeinschaft (DFG: K1 > 2 fRBLE) -
The MAK Collection for Occupational Health and Safety,
MAK Value Documentation for Pyridine, 47, 2009

DFG:List of MAK and BAT values. (2014)
(http!//www.mrw.interscience.wiley.com/makbat/makbat_che
micals_fs.html)

Nikula KJ, Lewis JL. Olfactory mucosal lesions in F344 rats
following inhalation exposure to pyridine at threshold limit
value concentrations.Fundam Appl Toxicol. 1994
Nov;23(4):510-7.

Nikula KJ, Novak RF, Chang IY, Dahl AR, Kracko DA,
Zangar RC, Kim SG, Lewis JL. Induction of nasal
carboxylesterase in F344 rats following inhalation exposure to
pyridine. Drug Metab Dispos. 1995 May;23(5):529-35.
National Institute for Occupational Safety & Health (NIOSH:
KIEESZ I8 22 A mr9EAT)  : NIOSH Pocket Guide to
Chemical Hazards, Pyridine, last reviewed April 4, 2011
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383
384
385

(NITE 2007)

(NITE CHRIP)

(NTP 2000)

(NTP 2011)

(Pollock et al. 1943)

(UK/HSE 2011)

(WHO/AQG-E 2000)

(WHO/AQG-G 2005)

(fkTH 2014)

(BREE4 2004)

(FeEA 2014)

(FEf#r 2014)

)L EH BT S (NITE) LW 00 Y 2 7 3F
i Ver. 1.0 No.85 U ¥ (2007)

B P BN AR (NITEM L A R S IE SRR - A T
(CHRIP)

National Toxicology Program (NTPK[EEF#HMET7 v 7 F A) ¢
NTP technical report on the toxicology and carcinogenesis
studies of pyridine (CAS NO. 110-86-1) in F344/N rats,
Wistar rats, and B6C3F1 mice (drinking water studies) NTP
TR 470 (2000)

National Toxicology Program (NTPK[EEF#HMET7 v 7 F A) ¢
12th Report on Carcinogens (2011)

Pollock LdJ. Finkelman I. Arieff AJ. Toxicity of pyridine in
man. Arch Intern Med (Chic). 71(1):95-106 (1943).

U.K. Health and Safety Executive : EH40/2005 Workplace

exposure limits (Containing the list of workplace exposure

limits for use with the Control of Substances Hazardous to

Health Regulations (as amended)) (2011)

WHO “Air Quality Guidelines for Europe : Second

Edition” ,(2000)
(http://www.euro.who.int/document/e71922.pdf)

WHO “Air Quality Guidelines - global update 2005

(http://whqlibdoc.who.int/hq/2006/WHO_SDE_PHE_OEH_06.

02_eng.pdf)

LT3 A AL : 16514 DL (2014)

BREERERTL ) A7 FHil = ALFEWE OBREL D A 7 HIHEHE 2 3
% 2004
TR PEHAE « — AL E S ORE - AR (H24 %R

HARERH/EY 2 (JSOH) : FFRRIEE OBIE (2014 42), PE
Ff AT HEEE 56 & 5 5 (2014)
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=) o UER E Mk
b CsOHsN fED 79.10 CASNo:  110-86-1
AR W
ACGIH : 1 ppm(2009) R 115.5C
Ab S -42.0C
AREKE 1 2.0 kPa(25°C)
& R ER - BE A E I EAD
Ik, FrRENT 5,
B4
VNN iy
#2277 — : XAD-7(Cat.No. 226-95) SKC | #7457 : GC/FIDiE

(100 mg/50 mg)
7Y 7 iE 0.1 Limin
VA y&“ﬂ#FEJ D 4FFH (24 L)

RAFME - B (4°C) T < < & L5 MRS
FRETH D Z & ZhER,
750 e
B OE
iR ; W& 0.122 pg®HA 101.6%
0.780 pygD%4a  103.1%
156 pgDFE 100%
EIER ; e 0.122 pgH4E 101.6%
(4RE[H) 0.780 ng®%aE 103.1%
156 ngDLH 100%

e FR (100)
0.122 pg/mL
0.0016 ppm(v/v)
R TIE (30)
0.0367 pg/mL
0.00048 ppm(v/v) (£

(PR ; 24 L)

KE ;24 1)

fiizg : A% /—/11 mL
30 minf{E (FFxfR& o)
Mg« GC2014 (B RERTRY
% 7 2 : InertCap for Amines(GL Sciences )
N1£20.32 mmxJE X60 m
HEADRE  260°C
BHIZHEE  250°C
i 50°C(5 min)—5C/min—140C—10C
/min—220°C(5 min)
HEAYE A7) b b AR )
27 > M 101 A8
AR 1 pLUEKE )
2 nL (T i)
Xv VYA :He 150kPa
AR © 0.122~195 ng/mLO#iPH T
BroNnTND
DY) 7o a v H A A £922.5 min
TEEVE xR EARE

ELRRME 23

X
CENE < ERRE, TEREBRBE

5

Bl E

i |3

WE L

AEFEWEOBREL ) X 7 G 5 458,

[\l

METHOD 1613 (1994)

BREEA BRI R BR L U X 7 Bl ==
. The National Institute for Occupational Safety and Health (NIOSH): PYRIDINE:

3. Occupational Safety & Health Administration (OSHA): PV229

AR BRERIE D X 5 e KR ORIE

(ZBWTIE, BUERZ MRS D720, HERE %

BEIZLTH T Y 72 T, %Rz o L TR DA 2 BT 2 E N H 5,

31



