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1- 7a€70/x>
(= 7yaoiavx4da K
n- 7OEELTOYA K 1-7OL4L70/8>
B{7ari)
CH,CH,CH,Br
CAS No. 106-94-5
FERE 0.5 ppm

1. YEE{LERMHE

Wl (25/25C) 1.320-1.350, i1 700°C, ik T
BEHRROD LW, EE 0L 25 02%RED 2-
TUETUNYERMYE LCED Y. RS-k
BETREINDL2- 70708103 005% LT ICH 2
ShTwna b,

2. A%

B, v 27 A, LYo, A, A, &8
EROREER, BEROESH, 48, ETRmokE
A, FoA42)—=V7, HHFIHONTWS,

3. RIR, fXE, HEit

1-7uaE7uVIRERGFEHEORPIZL-TuE S
2% v O N-acetyl-S-propyl cysteine* ¥ 3 X871
LA F VY pi s e MR- T e ES
uxvzobobktsis Y v MREkT s oY
VEFICHIY S- TRE VY AT A Y ERT S 2.

Iy FB IOy 22 [11C] 1BrP % #RE:S L 7:
%8 (7) <, [1:C] 1-BrP @ 40-72% & R %&btk & L
T, 10-30%1%, "CO, & LTHEHshs, WLsh
Zel-7TaETaNRyO—HIE TN FF AR TS
N-acetyl-S-propylcysteine, N-acetyl-3- (propylsulfinyl)
alanine & % %. 1- 70 €708 O—FI3BIL % 2
17 T 1-bromo-2-propanol & %2 1), ZO—HIZ I 527
V7 a rEERA I XD 1-bromo-2-hydroxypropane-O-
glucuronide & 7 %. l-bromo-2-propanol B X OF, #
D R ALY bromoacetone &, TDH V¥ FF+ I
& % % ¥, N-acetyl-S- (2-hydroxypropyl) cysteine,
N-acetyl-S- (2-oxopropyl) cysteine & 7% % & & b 1T,
— @Bk & 5Bt % % 1) N-acetyl-3- [ (2-oxopropyl)
sulfinyl] alanine & 7 ) JRAUICHEIE S 5.

4. B hADEE

KEZ2 =Yy =Y =Tl 7ae7u/)X %kl
Fle LTHWZ2%@ED, 2> A0 1-7aE 70,8y
BEZEOHK, LA TR EATOMKE, EITEOMIIK
T, ST R, — PR R, BER MR R LA
KV =2 a#dga Hvi-hib L OFMOBE R LSS
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R1. 170708 BETHIET 55 % O/

1 BP i#t) (ppm)

TREIEE X B 0.07-3.35 3.39-14.13  15.28-106.4
b 1.28 6.60 2258
N 60 20 20 20
BN (sec) 2939 56 +44% 65 = 37¢ 64 = 34*
wALERE (msec) 67 =17 71 %17 84 +20% 76 = 19*
N 57 19 19 19
FSH (IU/1) 78 76 23 + 28% 21 £ 25% 18 = 24*
N 59 20 19 20
RBC (106//4l) 43 + 04 38 = 04%* 4.0 = 04* 38 = 0.3*

*Significance level p<0.05.

Li W et al. Dose-dependent neurologic abnormalities in workers exposed
to 1-bromopropane. ] Occup Environ Med 2010; 52: 769-77.

(MRI) T, T2FAMARICB - THERAAE, W
B, PERE L~V O BRI T 185 O P SEIS TS - BRI
BREHOENY. KE —2AT T4 FMNTE, FAER
BIZBWTHEROWENA L LTHwLN -7 0T
T USRS N E 3 NRATEEE, ThHY
ol & U722 REE, TR, BN, BEHRRE S, GohERE
EOBBEPORNEERIEN, BEEZEOH D DRERLIFEED
57?3 ADI b 2 NOFHBHEIERIEE, —Ek
OFRHANZ AREY b Blg s nz Y. FM iz oY
THL-TUETONR DA HERMEMERNLIZ4 A
DHBFEORENFEL, WO, U, MERREEE,
YT HE, SRR ShTwa 0 REL y %
B1Y T 1-7OETUN YDA A EE LT
W7z 6 ADOHRBEERIASTRE S, JFRAT, PEE L
EL-REGEREE, RN o T, BE, efEREE, 1)
ONRBDHOENTWE, HATRI-7uE7uxrzik
Al & L TR T 225783 23N R & RS e
AR Lzzfamsshcws V. J—25u54F T
&, BACREBUE R OB FIRE (R EFY) 133 +
67 ppm (N = 11, #/h 60 ppm, Kk 261 ppm)?, =
& Tl 7 R o IRy [ 4 EE P-4 108 ppm (/D 92,
X127 ppm) LS TWD Y,

-7uE7u/N P 8ETHIIBIT 5 60 Ao
By & %, 20 N 37> o K3 g 3% B (0.07-3.35 ppm,
Median 1.28 ppm), M B2 B 8% # (3.39-14.13 ppm,
Median 6.60 ppm), & i ) B #% # (15.28-106.4 ppm,
Median 2258 ppm) (24F, X S IZEEOER, M
v T v 7 L7260 NOIEBESE IR 2 2L 12 L 7T
T, BT GERE#ERE (n=60) 29 = 39, RRE
BEFERE (n = 20) 56 = 44* WEERERE (n = 20) 65
+ 37%, FHIRFEBRHERE (n = 20) 64 + 34* sec), L
BRI R (GEBEEENE (n = 60) 6.7 = 1.7, KR ER
(n=20) 7.1 = 1.7, PREREL (n = 20) 84 + 2.0%
EHIRREIEERE (n = 20) 76 = 1.9* msec), FSH L& (JF

BEEEME (n=57) 78 £ 76, IRREREN (n = 19) 23
+ 28%, hiRFEBER (n = 19) 21 + 25% EiRERER
B (n=19) 18 + 24*mIU/ml), RBC 4 (JEBREFEEE
(n =59) 43 = 04, {KREEEH (n = 20) 38 = 04%,
IR B (n = 19) 40 = 04, HEREREN (0
=20) 38 = 0.3* x 10%ul) WREKFHTHY, »OMk
TR TR IREE IO L TR REICHIg S W (¢ Rk
005) 9. ARBFZETIZALHL BN BB CIRBY 3, SEB) i
HWAE R e ERERE R RIZ T A EE R8T A —F — (2
BOTEBESRONS. LAL, £ ol s
WC— A RS RO SRmL Y, Zoogk
IREHANOSEHORMWSHIE TV Eh D, BEFEITE
RO UE T O R YLl 6.60 ppm % M & B4
B I ARE R IREE & AT

5. EIIRER

36 PLo JiE WistarST (SLC) v M& 9ILT DD 4 #f
1250, 1-7uax7asr0, 200, 400, 800 ppm, —
H 8 Wi, M7 H, 12 HEW ARSI TIX, 200 ppm
DETHBEERORKAFENKT2E SNz (0 ppm &
1.88 = 0.27, 200 ppm # 1.38 *= 0.26%, 400ppm #f 1.27
= 0.25%, 800 ppm # 1.00 = 0.36%g, ¥ 4 v ML EILEK
\2& % 0 ppm BEE DI, A EAREp = 0.01) .

36 VLol WistarST (SLC) T v & 9PLg DD 4 #
W20, 1-7axs7asr 0, 200, 400, 800 ppm, —
H 8 e, #7 H, 12 MM AMREESEERTIE, 800 ppm
TREF M AERE DG ERACT, SRR OAE%
TR, BB OFE KT, 400 ppm 2L EToO#%
W OER K T2IBIE SN (54 y FEEIRIC
X% 0 ppm BEE DI, HEAMEp = 005) . I
A ITIE, 800 ppm HETHRMEMAE I =) VAN, W
MEMEZSPE, ARG RAZ 1 BT B SR BT R I 2 A
Sz 4B ABERIER IR E (800 ppm &
1,000 ppm THE), WEIZBIZ2 2 Vv T FLFY ¥



236

%2 v EAZO— RTE (%) (4EREGEARE)

FEMTRE 54 7%,

1 BP )% (ppm)

<7 AR 0 50 110 250
DBA/2] 0 0.15 = 0.02* 0.23 = 0.09* 046 = 0.27*
C57BL/6] 0 0.28 = 0.11* 049 = 0.25* 0.88 = 0.24*
BALB/cA 0 055 = 0.21* 1.69 = 0.53* 3.80 = 2.19*

*Significance level p<0.05.

NTP Technical Report on the Toxicology and carcinogenesis studies of
1-bromopropane (CAS No. 106-94-5) in F344N Rats and B6C3F1 Mice (Inhalation
Studies) National Toxicology Program P.O. Box 12233 Research Triangle Park, NC

27709, August 2011.

x3. YA EFNETOENANE (%) (4 BRRARE)

1 BP #2% (ppm)

2012

< AR 0 50 110 250
DBA/2] 0 1544 + 945% 1432 + 1318* 52,60 = 21.88*
C57BL/6] 0 2427 = 11.12% 3578 + 22.00*  73.03 = 21.07*
BALB/cA 0 4376 = 1516% 6230 = 818* 9142 + 993+

*Significance level p<0.05.

NTP Technical Report on the Toxicology and carcinogenesis studies of
1-bromopropane (CAS No. 106-94-5) in F344N Rats and B6C3F1 Mice (Inhalation
Studies) National Toxicology Program P.O. Box 12233 Research Triangle Park, NC

27709, August 2011.

HRERAE O BRI (1,000 ppm THE) HBIEES
7219 1,000 ppm 5-7 WM 7 & % 12 1,500 ppm 4
Y 0 1- 7 a e S us IR LT v kT
T F Y TR DEESFER STV 5.

M SLCWistar 5 » b % 0, 200, 400, 800 ppm ®
l-7ue7ua80, —H8KMW, #MW7H, 12HMH
(800 ppm #¥ 1% 7 ) BE#& L 2928k, 200 ppm BL
FCHE A IO A (0 ppm # (n = 8) 30 + 22,
200 ppm # (n = 9) 126 = 4.8*% 400 ppm # (n = 9)
74 = 65% 800 ppm # (n =9) 38 = 391#), Brl&E
# (0 ppm # (n = 8) 1473 = 0.076, 200 ppm # (n
=9) 1.646 = 0.081*, 400 ppm # (n = 9) 1.609 = 0.077*,
800 ppm # (n = 9) 1569 * 0091 g, *p < 0.05), HF
i B & 0 ppm # (n = 8) 7.04 + 047, 200 ppm ## (n
= 9) 827 * 046*, 400 ppm # (n = 9) 920 = 041*,
800 ppm B (n =9) 792 = 101 g *p < 0.05) DB
PSS 71 (800 ppm BE I HI I 0 AT S 720,
MAMLBEE2 5133 LCTH B).

M F344/N 5 v b Tid, 105 W A W8 E BRI T &
e o I % (0 ppm # 5/50, 125 ppm #E 14/48*,
250 ppm #E 14/48*, 500 ppm # 15/50%), M F344/N
Z v BT SR E 1B RS B Mk £ E (0 ppm FE 24/50,
125 ppm # 37/50*%, 250 ppm # 37/49*, 500 ppm
B 36/50%), MR % (0 ppm # 6/50, 125 ppm &
23/50%, 250 ppm #F 28/49*, 500 ppm # 30/50%) T,

125 ppm Bh L CHEARIMAHE S hiz 2.

3% M DI KR~ v A, C57BL/6], DBA/2],
BALB/cA # 0, 50, 110, 250 ppm ® 1- 7 1 & 7 1
NI TH MR, M7H, 4 MM EELHEEE L
L7z E B2 Tk, BRI E o 50 ppm 12 B W T,
C57BL/6], BALB/cA D Pl OBBEHIFE O (£
2), EVENF/AEESR (K3) LHEPERBREFE TR (R
4) HEAM 0 ppm B L THEISEIL 72, FEERIC
50 ppm (2B W TE 3 RO LA T4, DBA/2],
BALB/cA O T B 355 BREF I LA ISR T L
722V (% 4).

H B6C3F1 < 7 2 Tld 105 W ABEFE LB T A
SAE NS B 2o faqt, MAAE A, e 1 Ry
MR E Ze g l, WESEMIRR R Zefafb, R 2Rt o
ZEHEERMS, 625 ppm ML E D4 TOBRGERE TR IREEIC I
LB atmanrLe? (%5).

It B6C3F1 ~ 7 A Tl& 105 W A Mg 8 F2 BRI TR
BHEHEE, B EREIEROAEZHD 625 ppm BLET
ALY (%5).

6. BIEEMHLRIAK

Salmonella typhimurium strain TA97, TA9S,
TAL00, TAI535 % & & Ml W f B X 0" K i W
WP2 uvrA/pKMI101 % /- %8rc, REEEILos
WD ST, BREMEBETH- 2P, 62505
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1 BP i (ppm)

<7 AR 0 50 110 250

T8 (x 107/g) DBA/2] 4317 =199 2226 + 1495+ 1683 = 812+ 2162 + 14.30%
C57BL/6] 7318 + 424 4584 + 3015% 2524 + 1856% 1721 = 9.11%*
BALB/cA 5857 = 2603 3663 + 1089* 2354 + 335%  12.85 = 4.66*
T (%) DBA/2] 881 = 515 710 = 1203* 624 = 1620% 584 + 891*
C57BL/6] 855 = 3.06 724 = 1302 688 = 11.13* 560 + 13.3*
BALB/cA 869 = 1.86 628 = 926% 569 = 814% 476 + 9.97*
BERT (%) DBA/2] 758 £ 206 2115 =104 2298 + 7.84* 3135 = 19.73*
C57BL/6] 1092 £ 088 2883 = 623* 5057 = 46%  60.88 + 7.63*
BALB/cA 2022 = 693 3677 = 708% 427 * 634* 5396 = 991*

*Significance level p<0.05.

NTP Technical Report on the Toxicology and carcinogenesis studies of 1-bromopropane (CAS
No. 106-94-5) in F344N Rats and B6C3F1 Mice (Inhalation Studies) National Toxicology Program

P.O. Box 12233 Research Triangle Park, NC 27709, August 2011.

x5, v A WL JEHAEWIRZE (2 MWL FERE)
1 BP i (ppm)
0 625 125 250
i3
i
MISAS S, AR 2efuqb 0/50 18/50% 19/50% 17/50%
MK, WA 1/50 44/50% 38/50%x 47/50%
B
W b, IR Zefadt 0/50 12/50%% 19/50%* 20/50%
WP b, BT 0/50 29/50%x 23/50 26/50%
BN R, BRI 0/50 7/50 6/50 3/50
W5
MR 22t 0/48 5/50% 10/48%* 11/50%*
R
HaHE 22 fat 0/49 15/50% 24/ 47 24/50%
e
it
MK, WA 0/50 45/50%x 43/50%x 49/50%x
B
WP b, AR Ze At 0/50 3/50 5/50% 8/50%
1212 S 55 959 11/50 25/50% 28/50% 27/50%
ROk R Rz, BRI 0/50 4/50 5/50% 14/50%*
Bl gE, 2SR 0/50 0/50 0/50 6/50%
ki
MR 22t 0/50 849+ 7/50% 4/50

*Significance level p<0.05.

NTP Technical Report on the Toxicology and carcinogenesis studies of 1-bromopropane
(CAS No. 106-94-5) in F344N Rats and B6C3F1 Mice (Inhalation Studies) National
Toxicology Program P.O. Box 12233 Research Triangle Park, NC 27709, August 2011.

500 ppm @ 1- 70 E 7823 » HEWABRZ SR
72 MEiE D B6C3F1 ~ 7 A DO KMIMIZB BT, /MEIE
HPEARMER DI SN dr o 72 2. g IMER (%
YHEARIMER) Db BAbA o 72 2,

K [#] National Toxicology Program @ 2 4E [H] Wk A B
TFB ™ 5 M LTI AR50 L2 0, 125, 250,

500 ppm, ~ 7 AZxf L CIE&H#E S0 PLIC 0, 625, 125,
250 ppm, —H 6 W, 5 H, 105 HOBREZIT- 72,
HEF344/N 7 v b ClE, K E o MABoBalE, A1Lbi
Nl & 72 (3R LR g, B X AL NE, 25
N, FLECHlaRE, F 73R LEEEoAsr (F6) @
FEAER P EARAENNTHIM L, R O 125 ppm DL 1
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®6. Tv b BEIEE (2 FMARERR)

FERTRE 54 7%, 2012

1 BP )% (ppm)

0 125 250 500
i3
£ 4 LI e e
Arfka 0/50 3/50 6/50 6/50
HIE % 0.0% 7.4% 154% 162%
B 0/23 3/26 2/18 2/13
Poly-3 5 % b p=0008 p=0115 p=0012  p=0010
AL IE % 72 1S -
B2 o
Lok 1/50 4/50 6/50 8/50
HIE % 2.4% 17.0% 22.6% 26.7%
B 0/23 5/26 2/18 4/13
Poly-3 % h p=0003 p=0028 p=0006  p=0002
AALBHI TR, 25 ECHA i,
FECHIaHE, £ 720
IR W2
Arfka 1 /50 7/50 9/50 10/50
HIE % 2.4% 17.0% 22.6% 26.7%
B 0/23 5/26 2/18 4/13
Poly-3 5 % b p=0003 p=0028 p=0006 p=0002

NTP Technical Report on the Toxicology and carcinogenesis studies of 1-bromopropane
(CAS No. 106-94-5) in F344N Rats and B6C3F1 Mice (Inhalation Studies) National
Toxicology Program P.O. Box 12233 Research Triangle Park, NC 27709, August 2011.

RT7. 7y b KB (2 4 A5 )

1 BP i (ppm)

0 125 250 500
i
KB F 72308 E
Ak 0/50 1/50 2/50 5/50
HIE % 0.0% 2.3% 47% 13.3%
e 0/34 1/33 1/30 4/24
Poly-3 % h p=0004 p=0493 p=0225  p=0018

NTP Technical Report on the Toxicology and carcinogenesis studies of 1-bromopropane
(CAS No. 106-94-5) in F344N Rats and B6C3F1 Mice (Inhalation Studies) National
Toxicology Program P.O. Box 12233 Research Triangle Park, NC 27709, August 2011.

TR L THEREML7.. M F344/N v b T
ERBE 72T ERORE (R7) AAEARAFICENL
500 ppm THFRBF IS L CHERBMA /R L 72, M
B6C3F1 ¥ A Cl3, BRI L 2z sh
Lol

M B6C3F1 ~ 7 A%, My / M&AE S RE, ke /
REZIE F 2 3E S BRI L, REKRED
62.5 ppm THFBEEEIZ L L CHINN L 72 D 1A AU S i
T ThHoT (F8).

NTP #i5 0k #zk oMY Th 5.

1) 2EMOWMARBEBRIZBWT, HEF344/N 5 v b
TV 2 R § — @ DGR KM D H 72 IR > 5
AL, RMBAEmORIN AR SNz PEE v
Jigk 5 SRR L g O AR OIS 1- 7 uE T u s VIR

ERRDH B0 Lk,

2) MEF344/N Z v bTid, FEEPENGTE 2 85 B E %Gk
e CRIGIREE ORI 23380 b7z,
BEFAEDORMS 1- 7 1€ 7 a8 VB LRz D
50 Lz,

3) Mt B6C3F1 ==~ A Tid, 625, 125, 250 ppm (2B
THEEVEGE 2 7R 3 AR S e o 72,

4) M B6C3F1 < 7 A TIEFEE RS 2 7R3 3 BT 72 REL
(il / RS L o) 3380 b7z,

7. FEREDRE

YELIZE T 6.60 ppm A3 F BLIREY L, 8 Bl sat i
RN OB L BT A R HRIRE L AT 2 L
TE2 Y. ZIhLHEREY, B0 ZHVCEE
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x£8. YU RA MR HAEWRE (2 FRWA RS RER)
1 BP )% (ppm)
0 62,5 125 250
i3
Jiti
Hilife / AU S I
4efRER 1/50 6/50 4/50 7/50
MIEH 2.2% 12.8% 8.9% 20.8%
TR 1/36 6/40 4/37 7/41
Poly-3 5 A b p = 0007 p = 0064 p = 0181 p = 0006
Bl / R4S S0
4efRER 0/50 7/50 5/50 4/50
MIEH 0.0% 14.9% 11.1% 8.5%
TR 0/36 6/40 5/37 4/41
Poly-3 5 A b p = 0277 p = 0009 p = 0031 p = 0068
Hilifa / HA &S SR & 7213
I
Sk 1/50 9/50 8/50 14/50
WL 2.2% 19.2% 17.8% 29.2%
TR 1/36 8/40 8/37 11/41
Poly-3 7 A b p < 0001 p = 0010 p = 0016 p < 0001

NTP Technical Report on the Toxicology and carcinogenesis studies of 1-bromopropane
(CAS No. 106-94-5) in F344N Rats and B6C3F1 Mice (Inhalation Studies) National
Toxicology Program P.O. Box 12233 Research Triangle Park, NC 27709, August 2011.

723 & 066 ppm &% 5.

B FERTIX, NTP#HtE2Nl- 70708002
EMWABREICLLET Yy P BIO~ Y A TREMLEEZM
LML T35, #EmEMEmlb sy, BFEo
YAZFHBICBWTHED ) DETVERHTAHI L
HTELY. NTPHEIIBWTT v MIBUT 250
£ ® LOAEL 1& 125 ppm, <™ A 2313 % LOAEL i
625 ppm Tdh - 720 —J5, WY, MY A
% FEA L 72~ v ABEFEFEERCI1E LOAEL i3 50 ppm T&
W g 2P s v OB ES RS ShTh
59, HEEED X = XL F 5@ STV R
W, LA L, EHEETIR L Tae S a8 VI RE X
N7 M2 FSH o LAPBED ShTwns 2. ok
E/ — A A8 7 A FMNORERGTH HREEO—@tko#
ADREDONTVDE L 2HETEETLLEY, LT
DEFEFEIR S IND. Lo T, v AMEM:AERmM
#MIZ BT S LOAELS0 ppm % FA I EHEE I W 5
Z EASTE S, LOAEL50 ppm % 10 DA EMEARE T
B L, NOAEL # 5 ppm &€ 3 5. NOAEL5 ppm %
T DRI 10 THRT 5 &, FEREL 05 ppm
LHEEMHETH B,

VL b, 2 0ige & AR BE OB ER T — 7 O RE
BCHBT L, 1- 70 7a/8 VFRIEE% 05 ppm &%
%3 5.

ZF ACGIHIWE, 1-7uE7u XryOTLVE LT
2004 1210 ppm ZHEE L, 2011 FEOLEFR TIX0.1 ppm
ERELTVDS.

X #®

1) NTP-CERHR Monograph on the Potential Human
Reproductive and Developmental Effects of
1-Bromopropane (1-BP). Ntp Cerhr Mon 2003: i-IIT11.

2) Valentine H, Amarnath K, Amarnath V, et al. Globin
s-propyl cysteine and urinary N-acetyl-S-propylcysteine
as internal biomarkers of l-bromopropane exposure.
Toxicol Sci 2007; 98: 427-35.

3) Hanley KW, Petersen MR, Cheever KL, Luo L.
N-Acetyl-S-(n-Propyl)-L-Cysteine in Urine from Workers
Exposed to 1-Bromopropane in Foam Cushion Spray
Adhesives. Ann Occup Hyg 2009; 53: 759-69.

4) Kawai T, Takeuchi A, Miyama Y, et al. Biological
monitoring of occupational exposure to 1-bromopropane
by means of urinalysis for 1-bromopropane and bro-
mide ion. Biomarkers 2001; 6: 303-12.

5) Majersik JJ, Caravati EM, Steffens JD. Severe neu-
rotoxicity associated with exposure to the solvent
1-bromopropane (n-propyl bromide). Clin Toxicol (Phila)
2007; 45: 270-6.

6) Ichihara G, Li W, Ding X, et al. A survey on exposure
level, health status, and biomarkers in workers exposed
to 1-bromopropane. Am ] Ind Med 2004; 45: 63-75.

7) Garner CE, Sumner SC, Davis JG, et al. Metabolism
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22)

and disposition of 1-bromopropane in rats and mice fol-
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Appl Pharmacol 2006; 215: 23-36.

Sclar G. Encephalomyeloradiculoneuropathy follow-
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Neurosurg 1999; 101: 199-202.

Ichihara G, Miller J, Ziolkowska A, Itohara S, Takeuchi
Y. Neurological disorders in three workers exposed to
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