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— Abstract -

The purpose of this study was to investigate the toxic effects of
1-bromopropane (1-BP) on Sprague-Dawley (SD) rats which were
treated(6 hrs a day, 5 days a week, 8 weeks) by inhalation.

The results were as follows ;

1. There was no observable genetic mutaions in vitro tests
(Ames test) which were utilized Salmonella and E. coli and in
vivo test (micronucleus for mutation) on rats exposed to 1-BP
for eight weeks.

2. The lethal concentration for 50 percent kill (ILCsy) was estimated
14,374 ppm (confidence limit 95% ; 13,624 - 15596 ppm).
No abnormal clinical signs related to the 1-BP were not
observed with the acute inhalation dose for four hours.

3. By repeated inhalation the body weights of male and female
were significantly reduced (p<0.001) by the dose of 1,800 ppm
compared with control group, while the relative weights of
liver were significantly increased (p<0.001) in both sexes.
However there were no significant variation in food
consumption, urine biochemistry, hematology and blood
biochemistry for the treated rats compared with the untreated
rats. No toxicologic lesions were observed by the
histopathological test.




4. For the response of rats to the exposure to 1-BP, it was found
that cytochromes P-4502B1/2 and P-4502E1 were responsible for
the metabolism.

5. In cellular immune systems, the numbers of CD4'T cell and
CD8'T cell of female rats were reduced, but the difference
were not statistically significant for both male and female rats.
However significant reduction in the numbers of NK cells of the
females was observed with exposure to 1,800 ppm of 1-BP
(p<0.05).

6. In the test of smelling urine, there were no changes in neural
behaviors of male and female rats which were due to the test
substances.



RatE o]$€ 1-Bromopropane? & ¢ i
ol A AT

A8YG, AAg, AL, A&, W, ¢33, dFF, olE4,
B4R, o] FQ, o8&
sV N EO ) ;:,Kmﬁﬁflﬂé¢“‘
AR AATF Y AdsstEAd7AEH, dAdA FA4T £AF 104-8, 305-380.
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THA #Eh EXRBERSWHRH
gty T sy shy
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1. 947974

AAFoZ oF 1,2000+F 9] 3}stEdol ERAst 15 AFEo] AR
3t e FFELAL 300UFTolH 21F FEERL o 67 4Fo=
FAHD vt 28y oEF AP HUt A5E FRE EHL 5
%A E] 3,000F EH3HARPTC, 1994), =-ddl & 35,0004 F ]
232 wid 2009 %9 AFsgEAe] MR FEHIL U ol F
329 s FUtE st e A A8, H&o] Hol &84
o] HA Yol =& sFEFAE FHAHoE HAstA HAA A
Algste WetE FE Fo AHEAE F, 1996).

< OECDE Eé}??_ AR FAM = fZFA4E A (high production
volume; HPV)E Mo g3t ¢tAAd FARYLE FA8 yrstxa 9
o 8 Y 1 AR3KEE FHoZ 3gELAY FAHAL F&5F




(d 2408 0]4)& 7 1098%F 9 E2A& AAsd AMAA A HIt

A F dE Wete Agsn Jdoi(3=3EEgA T4, 1997) ©

AAHNE BE A - go] 2850F Aoz d=Hr)
AdE9 A9 1719 EZd didd HAFAHS AdFsi=d 549 7|
7 2949l uHEo] A8 "oz IH(UE BIO ASSAYATAH,
1993). ol9fl = FEFE v E FHou faiAde] Zstx, dred, ¢
24 € &3 4% AF, A4 &4 29 s =& B
A= ®el glew, ©19 3¢ FE2FE A9 HAYE HEFA
god gAY,

E?‘Sl cHellE @, AAA, %ﬂli Po] AL &H T e T3
EEo U] 2EFE A3 o2 4HAAAA(1974) FAHHL
2 ZA7F APEY 1985dele TeEE RIXS, o AHIFHI
(Vienna, 1985), 1987ddl= e &2& HidsE EFd #A3F 2Ed
€ 9AA, 7} Ao (Montreal, 1987) ZA AN FAZ27I A&
Rom, ol AVE vT, dE, 54F AFE FHLE 19959 F
B} chlorofluorocarbon(CFC), 1,1,1-trichloroethane(TCE)8] A&
@ 3lA = AT

e i

m&i’
an

ol

mEba ol#d dHe HHog Qs HIdre NEFTHAM =
T WD 2L dAELE] FFE oF 2 jlon, WA #EY
BAEY AHgoR Q3 22 ARG FHAALE dode

ZAe+E Ao

AAA L 749 FAE n-hexaneol} 7t&d, AyFo] Fo] A&
HAoy AT $3 Fol TAHO EIAH TEAIJFEQ
trichloroethylenes 2.8 WAH L, o]y ZAo] A3a o9 FAS
trichloroethane 2. 2 WA 5o} ®o] AlgFHojg}. 2y o] =3 {7]
LA F55 2R AAEAY AF 2d3AF0.023)7 =& A=
GdHA A =HBA(Vienna, 1985) AAFE FHOE 1 AR S A Fs)
U7HA =5}



ot o] w9 oFslH M (Blake, 1974. Paulet, 1975) 34 ol
et MAgol Hojd E43FEQA CFC £ HCFC o] 7%
Ho] o] HAEZE ol o U7 LEFE FAse dAEF
2 gEAEA AAZFE FHo2 dAFHoz ol AlE FX dY
(Montreal, 1987)° ulg}t H ol o83 FAE Bgses A2E o
A AARAE Zugon, 2 JYAHEZASY 33 A= 2-bromopropane
(2-BP)¥#} 1-bromopropane(1-BP)5<& £ 4 dth.

oy ol & SEEAELS 540 FE3] WA R Fo} ¢kAd#
& A A2 (MSDS) 57 A1 8219 APaA Ay 9 HIFRFe
2 Q3% 2-BPY A$ Z2A AASAH T ABFZNE oA A3
Hog AA E9E do7AE AdE JJHKim YH, 1996). =,
2-BP9] A% ol& MAAMZ HFSF AAFTAHAAN A2 2A9 dA
71 FASH FATEARY A7 AT AdHe) R
Ao (Park JS, 1997), EAE 2 A2 5Ao] nw$ F3F 22=
gA=ol(Yu T, 1997; Lim 5, 1997) =5 R &= ol EUEZ AA
AN AF2o2 2-BPY HYBY =E7]1€S 1 ppmoE HA(:=TH,
1998) #2|3tA H Ao

a o] due] HAHAA HIT e 2-BPE AAAZ AL&8
3 e FRAA 2 dAFLEZ 1-BP7F AEEHT O Au o] FF
BHal A&ol LA (70 HAEZEREmAEEE 1997) 1-BPd ol st
3 Hrhel "a el A=A

MEE(1997) 5 19969 1-BPE o4 ojABE 22FF 2 77
& 2AAATANA 487 SAHAEdn FE2ITHANME 0.2-8049
ppm, @A AAEAANAE 0.1-13646 ppmel 1-BP7F A H UG 2
gt on, AAAAE =F7)Fo] AAH YA Fow, =HL ¥
T AN BrARIE RESS nFE T2A 22X oud AR
27t 2AEA AZFE F glo] 1-BPY EA4o] 243 iy dop g
Haol Atk AJFATHOngRE:— %5, 1997).
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1-BP+= propyl bromide, =+ n-propyl bromide%s o2 HHEMY,
224 & BrCH.CH:CH3E CAS No. 106-94-5, ¥ A% 122999 F A
£33 Aoy, TZHL(CH;CH:XH0H)TH EEF(Br)& FAHEw) sl
o, ¥ T 29 &(CHsCH:CH:0H)¥ B2 542 (HBnE 982 3l
A HATHECDIN, 1996). #38<2 -110 C, vj®d 71 €, &84 25 T,
B2 1.3539 (20/4 C), £71¢ 1108 Torr(20 T)E 20 TolA oF 12
%(120,000 ppm)9] FEE FAE F v HLEAHo] W§ ZE EH
o Z7YEE 43(Air=1), % 049 cp(25 T), FL™LF 588 cal/g,
Boe 48402 ( 024 g/100 g&), EHAHL 259 dynes/cm(20
T), TXEA 4-78 %(v/v), AN&EE, dHEZ, A Fo & 501 &
A, ARAA, F7IEAAA, dFF £ vF FAHALETFTLE AREG
(ECDIN, 1996, ALBEMARLE Co, 1996., HA& {tET % H #it, 1995).

A Qo] EECE 19799 % 1500=(ECDIN, 1996), ¥&£<
19959 % 508 (A A LB T ¥ HRu, 19950 A=A en vz A
©. Alfa Aesar, Johnson Matthey Company& X 3§ 871 ©]/d< 3| A}l
A @7t 108HE A T o] 1 (Chemical Week, 1996) A &3¢ F A #FS ¥
A AR Fskoh T AAFH FTFE AR Y A (96
T 500kg )99 A gozE Aviy AEHIR JEAE YA
X3

1-BPE AL =Z7|Fo] AAH UA Fom, XA
F FAEL=ALCs)E 253,000 mg/m'(rat, 30 min)2 = Iﬂ-‘?——fi—’&]’%
do7 F Y BERAo|M(Sax, 1968), Irishe TEHFANA FF44
A AAZEH 2 2 Ho dF FE VAT 23K thIrish,
1962). =3 Clayton(1981, 1982)2 Atgel glo] A7 Az w4
22 ol8F FAZE AFoA 23 H &4E, =F AR EF
¢ dofvtn Rudgen, EFFA g FAHAFAH AFAM vt
229 AL LD 25 g/Kg, #=9 4% LDso2 29 g/Kge® B
399, H(Clayton, 1981-1982).



Tachizawa %<& REE o83 1-BPe UWAIE AHFPdA
propene, 1,2-epoxypropane, 1,2-propanediol, 1] i propionic acid7}
A& Qg B sg F(Tachizawa, 1982).

TRER 5 £3 2=& o]§ 1-BP 1,000 ppm, 8A3/4, 45
ZeA RANAFEE AsHIL, 5-65Fd dH FaF TFAE R
LA o7t dFol A= 301 FT ABEHES FAY Afde=
Aok S ATF(TNEREE S, 1997)

a8y 1-BPe A 5Ae] 73 2-BP9 gty ow {Ag Ed
olm BAZA ZA3 FASHL AR FAHYoY AN ©AE
IS XTFY FUSAS AASH T fFralidel BEs wRHA &
gkem, HI AAAZ Hi Fo AR EHoZER glo] oo 4G H
7t o del AV"H U

welA 1-BP9 FY4oz A7 AAY 54ES dF3taL, MSDSA
529 By AJAAAHE A =E7F(TLV) 445 1
Foz Q% 2o AFFANE AWy A Ad=54A 70 AF
3] o]FojAol & BAE LHAZ k.
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A7 53
F71&ARE Aol At R7EAFAY HHA LI o] %
st} &), MAA Tz gy AHEEHIT v By ol §Ego=

A3t AU FF A Ao HY|E &1, EFAAAY F

Aolut Fraldos st At did AZFNE AH &4 AA
T AEE .

e oldst FAHES A 540 AR dstn dAA
v go] wol HAxJt w21 F71EF £33y L AHHo] Hoj
2 9 &2A33Ed9 TCE® CFCSol AAA, Wz
AHg o] gkt
a2y HIole dv] 2FF g3 e AT
dANAAM AAFE FHe=2Z oy} EFAE9 A FH(19953)

ALEAT WA E AHEFE S48 b 2 gAEAZ A8
T gon B dAFdqHEe HIZ oI dAEAd vz LA
1-BPE AR EFAZ3A ratg o] & HAAZZo o3 FYEAH S F4
o2 AdSAAE A7 AT

ANEEAQL 1-BPE A=A Ad Aoz I JE 2-BPe
gt oz FAEZOH, FAAFAHAL 4dF FAHAY BASAAH

EFAEAH 5 A uXE FFo] P AHHA FS BHEA,
FH2(1996) MAAZ Bo] A& EHALH 24 CFC, TCE, 2-BP9
HAEDZ et HA ALEo] EdiEn g, qHE g =
7}el Aoz AFPEFEQ Ratgs °l§ 8F% 24 9% FY=

2

s L

=1
AL
ol

eys eE"sa

rar*“-i
R
4

£

e FHoR FAEAN ALY Bl MAE I, AAAR2e) B
HE Wa, FaAd 4T NFAERY 9T 5L ATHL, OIE FD
MSDSAE9 TR} oo AFOR AR AAM 54 o2 2 A4S
A =271F(TLV) 43¢ 9% 7120482 AFsE 5 1-BPY 44
E4e #Hsed 22AY AZFNE dustd 1 ZHe Ut



II. Al 2 9y

1. ANFED 2 AYFE ,

A8 E4< 1-Bromopropane(1-BP)& UE #liF{LEKR €t A
THE A FE 18 (Lot No. 7B2212)& Gas3tdle] Algstgon gz
722 Hepa filter& E#AA H3ld A F718 A&

dEFTEL o, F 44 107389 SAYLA EAFSE (Specific
Pathogen Free, SPF) Sprague-Dawley(SD) RatE o} 3% & A3 A€
oM &% ol barrier system® FTEAPANA 137 &#3A17 F
A EE F35F FES ALY TEIUA HEEFEY A
< FAFLSAHY A SRS 23374 £3212 g, AL 186.2616.90
geler, Biefa FUAHE A FAL 26720 = 616 g, ¥R

g

¢

AY 2L Y8, IN2T 3ZZR(FAY A9 4Z2 7)oz By
g ¥ 4919 &< A (inhalation chamber)W 584 Z9#A o]x]E A&
st 2d, TEME A ME F853n A APINEIEE
Class 10,000013H)E o] €% 23 +2 C, A& E 40-70 %, F7]3)
& 11-158)/A12, €48 5-15 mmAq(S%), 2% 150 - 300 LuxZ 12
AIZH L AGA -2 FGA) o 2 3§ barrier systemd] A}S87oA AY s}
ol AR YERE AFNRALATEAHNE, e54E B
T AAGE AFIFE 39 420 YAEE Fu



3. AdEA T2y

ANDEAe Z2F photo. 174 Zo] £34 1 my &3 (Model
No. SIS-20RG, SIBATA Co., LTD, Japan)9t 57184 EAA A4
(Fig. 14)& ol & HAAZ =24 93 A/|=(ERE) FAZ 3

ANE 248 Z25hs FIxA 9 AuAdEE &3t FAAETY=E
HAE FEE 453, olg AY ARE Edo] BEEIFYHA
& A% L2 HdASAY

AGdEHe Z2ZH e gas generator(G.C)(Model No. VG-4R,
SIBATA Co., LTD, Japan)E& ©°] & AIFE4 & 7327 F dAZFS
HAE7 S} st AAFEE M3 F FUANNRE TF AEF
B AA 2 AFHO

Photo. 1. Inhalating exposure chamber
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4. ¥4 H9 Y 37 Monitoring

ANdEd F2 3 4 &8 F439Ue 873225 S monitoring
AT 2%, F&, oE, $7)Fe Anjg 22E A BA A
Al (Model No. ICS-20RG, SIBATA Co., LTD, Japan)& o]-& 30%9)
13 FA3t ol& A5 7IEHA At ANPYEAY Fr:= (E
sampling X7} ¥ ##" G.C(Model No. GCS-14PFFS, SHIMADZU,
Japan)E °|-& EZ 27| F 1568 ZF 22 134 monitoring3t G © 1
G.CY BXzHe oty g 2.

[ GCY X¥=xA ]
Detector : FID(Flame Ionization Detector)
Column - Silicon DC-200 15% Chromosorb(AW-DMCS),
mesh: 80/100, length: 0.5 m
Det. temp. : 150 C
Oven temp. : 100 C
Inj. temp. 150 C
Injection Volume: Gas Sample 1 m¢

Monitoring< 9% G.C9 calibration® EF gas® ZA| 3o AR
3o, a v o air pump(IWAKI Co,, LTD.
Model:APN-110KV-1)¢t gas meter ( Model:DC-2A., SINAGAW
Co)E o8 ANEF=E ARY F7] 7881& 108614 teflon bagol
A3 F7 A F 1-BP EFAY (Lot No. 7B2212., #IE LB R
g€ vola2HdUAR FEHE 247 9 %S B3] teflon bag
o FAAMA FEE 73Nz F o)l EFEJ22 3o GCE
calibrations} 1 ©.™ standard calibration curve® Fig. 13 2t}

olm standard calibration curvel Al ¥% 9 G.C detector areash
o F@BAE Y=31.608X + 192 FBAFGE)E 1.000] QT




G.C detector area
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//
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Concentration {(ppm)

Fig. 1. Standard calibration curve of 1-bromopropane
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5. Al dBH

1) #A%4

(D) MAE EASAY A Y

uAAES o83 BEHESIAH|AEL OECD 7hol=eh1(1984)3%
Maron & Ames (1983)9} W, 18] HA & Lékd e W
o] AN Y Jlol=gkel (1991)& & &3t o, AlF-L pre-incubation™
(37C, 208)0.2 AAEJTG. AHE T#F= Ardet #F (Salmonella
typhimurium) TA98, 100, 1535, 1537 ¥ AT (E. coli) WP2uvrAZ
sl2~Ed 2 EYER 874 #FE o] &3AH

Age date dude 28 3Ty dHoldAd S ANgstnz dhe
35t E- S HEFAA pre-incubation Al T 3|AEY 2 EYHER
S ¥x e AR ZolEdA AR Wit E9 IEH ol A
ZA% #F FEYSTE FolgozZHN HAA AT HeldAd Y Axe F
dale Y9 £z #AHAL. FEFEF waMeE o A2
DNAS}H wH-&-3te] HolgdA e e AT Joy 2 32de A

A el diAb 438t Fol DNASH wEg3led WoldAd S JYele
AZ gonz AgdYolA AZAESIE F7] A3 SO mixE ¥
AHEAsH Y S Walstd AR

AL gt 49 Ax 2 23S A S9& 7FH Y A SD Ra
o] Aroclor 12548 EZUW FAStY fE=d tiA&A4st 24E AlA
ZA A

j=5




S9 mixE 4 mM9 NADPH, 4 mM¢ NADH, 5 mM¢
glucose-6-phosphate, 8 mM<¢ MgCl,, 33 mM<¢ KCl|, 100 mM¢<
sodium phosphate buffer (pH 7.4)9} 10% S9& X 3AIAH A&l oH,
A vl 27 oxoid nutrient broth No. 22 & sjeked 15m] o 30
ple] dAE HFste] 37 T A2ujd7)oA 1803]/%9 Id &&=
AL 10X A3 e gFstATh wldEr)E 50 mie) AZEErAI Fo
uAE et Y w3t

g =L SAHYERERS ML sodium azide, 2-aminoanthracene,
9-aminoacridine, 2-(2-furyl)-3-(5-nitro-2-furyl) acrylamide®]it}. &
AUZEAS AFEZAY Sl ZANA 2AE SWE 71E 9 F
S 53 EAEIHNE doA ¥edn g &g Ageid, &
PEEFA L AFR3te & E AMEslRen, A9 A2 AIEEHY
37t dA EAEdH] FEYUSFUL kst £ AN ERDY
o} 2vjol o2 Frlsta APl JS W FAHoZ AAS AT
AAE AT TATH FPL o] LA &t

m off ox

(2) 2949

Aol ALE3E BELS E ATy wERY F9
Eg o)&3ldt AFEEZY FAZ=2V BEE 5
A BaEdds d4e AAF F = To) Fdo] B
4. ZF+ fetal bovine serum(Gibco)g Al&3ld E FAA F
ZE3le] AT £JF F, 1000 rpmoll A 58 LA AlA AFE AL
Wz A% MXF Yoz AXTE dHAZHTG ATIAHGgAE {2
setolzo] = 3ty ALolA AZXAZ §F methanolZ 5F7HH 1L

A1, nARA FEA acridine orange®(40 pgg/ml, Sigma Lot
11H3650)& A A8t coverglassE Y& & PG g},

— 14 —



FEo @S WHY(blind method) 2.2 3= 400u] o] Ate] H) o) A
#3877 (NIKON OPTIPHOT-2)& ol&3t5on, % Jdag EEo
A ERAEHS £ XS AYstg dgdAal A ¥ F(polychromatic
erythrocyte, PCE) 1,0007]014 £¥& zte AXE A$ stdd. o4

4 AETe 7EL BEA kA Ho] glo] A FF LS W Ao
2 3den 28 #A4A AL AL AYT FA9 1128, AY F
= AL Aol Jtsd AAAZR 3o BAFSFHLH, F2 APy )
B 2Yzy, ¢dy T2 NG A2 2HT FHAHAX Ha
TYsHA =4 FF Yo A& 2oz AAHI oY, FAXNHE &)
Nzl dg ANEED T 43 AW EE Kastenbaum 59
HHS ol&3to FA HAS HT

2) 348454954

AIEEL Yz E2Fog FTEEL Tz
Z255d 4942 o, & 7 5§ SroeRdy o
@A, & 507tE] & A&t

AY o8 ZE235E TERA 2 dudP L F3ld FHAEYLE
AAY T8 AAHS Table 13 2ol NPFZS 2AsAY.

ADBEFD FA7IHE 447 132 sl en, 59 7]z 2 Ay
<, F5, 4E, #7)F& 3080 13, T2 EE 1584 134 =3
gt Z27|Ed REEHEE 2.

ANFGED 5o £ 149 #A7| o] 23 v 13)0]4 HYFEo
W3t AN 5 2 FA, dNFA5 J9A4H BFL stgen A
71zt %“ Al EE23 FZA7IF FEF EE BB g8 RHsin
2, H, A, A7 & Ao HEAPAE

EY BV W AY FEH AE FEY FE o8 £3uwe
(Dose-Response)Z2 1) 93  FHubeXAls % LCso(Lethal
concentration of 50 percent kill)& AFZ3s}4 v},



71} Algwo] ol E OECD Guidelines for Testing of
Chemicals(1981)9] Acute inhalation toxicity(Chapter 4, No.403) A&
HE F3 S

Table 1. Experimental design on the study of acute inhalation

toxicity of organic solvent

Chemical Group Dose Sex N Animal No.
(ppm)
Group 0 0 M 5 1001-1005
(Control) F 5 2001-2005
M 5 1101-1105
Group 1 11,000
F 5 2101-2105
G 5 13.000 M 5 1201-1205
1-Bromopropane roup , F 5 2901-2205
M 5 1301-1305
Group 3 15,000
F 5 2301-2305
M 5 1401-1405
Group 4 17,000
F 5 2401-2405

M; Male, F; Female, N; Number

—16 —



3) HEF] FTASA
=

k!

7} 50, 300, 1,800 ppm8] EE o2 TR AFEF
6A1ZF, 5 59, 857 HE RS F A AFFEd g3 o

4 2 Bl sagae A

2 Table 29 Zol <, = Z4 109 & 3 L o2 WX
ZaFge |
&

3 o]

Table 2. Experimental design on the study of 8 Weeks inhalation

toxicity of organic solvent

o e

Chemical Group Dose Sex N Animal No.
(ppm)
Group 0 M 10 1001-1010
0
(Control) F 10 2001-2010
Group 1 M 10 1101-1110
50
(Low) F 10 2101-2110
1-Bromopropane
Group 2 M 10 1201-1210
. 300
(Medium) F 10 2201-2210
Group 3 M 10 1301-1310
up 1800
(High) F 10 2301-2310

M; Male, F; Female, N; Number

1) 23T E dEFH

A9 2 £571zre W 15 BE 580 W) BASH, Z
e WY E2AAND BAY 47 Z2ER F 254, 99,

4% d3 &2 st

(2) A3
FEEYH &3 FEF TEIA AFE FAH,
£ 3Y EE 4Y0 130 BE FEO 3 AFL A

—17 —
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3) AERAE =4
NEED E27)7 F 30 Ex 420] 1304 RE FEo|
AEA ARYAEE AN

(4) =3
ANEED Z2 F85%F 573 Add ZE FEC W3 =HAE
Bio-Gen 10SGLM(Yeongdong Pharm Co.)& ©|§€ blood, bilirubin,

urobilinogen, ketones, protein, nitrite, glucose, pH, S.g., leucocytess

& AAsar

(5) BastHPA

7t. %344

AGEH £2 T8 F 2 ZTETLY EE FEG F
409tel)ell i3 =gtojolo] 2 E o] & AANAIA AYF F FAHL
tymus, adrenal, testis, heart, lung, kidney, spleen, liver, brain, skin

59 B71E AA}AT.

AU

Y. F75%F

SetA HAF & 2 E FEo| sl thymus, adrenal, testis, heart,
lung, kidney, spleen, liver, brains ¢ #7|Z2d ojs] Zzte] FHF
£ ZAsl3 olE FHEHE HIF F UETE VIF o Bl 4

Aot



o. 89 9@ ad Y3153 HA

AFPFE dish APEH T2 FF FA FYAFH2H, BHA
Bosdds A& fHst] WIT (white blood cell, WBC), A&+
(red blood cell, RBC), 32=24 (hemoglobin), 3 lEIIYE
(hematocrit), ¥ 72 ¥ 783 (mean corpuscular volume, MCV), 3 o3&
P MA % (mean corpuscular hemoglobiny MCH), 7 E 38 M4
%X (mean corpuscular hemoglobin concentration, MCHC), A&+ YA}k
B I Z (red cell volume distribution width, RDW), 84 % (platelet), 3
FEA2% L4 (mean platelet volume, MPV) < ¥ 7A47] (Sysmex
F-820)& o] &3} Z43ti,  ofiTEHo|Eolu x EWN LT A
(aspartate aminotransferase, AST), &d&tdolu]=E WA A (alanine
aminotransferase, ALT), ¢7l¥dX¥23€}lA] (alkaline phosphatase,
ALP), 3F 3= (glucose), 84224 (blood urea nitrogen, BUN), @]
A (protein), Z#| 2 HE (cholesterol), 2 8lo}ElY (creatinine), =Y & F
Hl (total bilirubin) §& ¥ HAY 34 71(TBA20FR)Z 43t}

Z. gezd AA

g Y F EE FES FASA 12 §4F #AF S st ov,
o, ®H, 3+, AR, AA(dR), ¥, 7
o Z4zZte] £FE AT £, 10 % T X2
F7124L& SFdA(paraffin)o]  Eujstz  FHepEAEIG oAl
(Hematoxylin and Eosin) ¥ 32-3) v} 5 A @ (PAS-hematoxyline) G
Mg sl FEdn| Ao 9 WaxAEgH HAE .

71eb Ao QoA+ OECD Guidelines for Testing of

Chemicals (1981)¢] repeated inhalation toxicity(Chapter 4, No.412)A|
HHE FIsHo
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4) Cytochrome P-450(P-450) 9|&A v g4 9
4= w3z

(1) Zt microsomes ¥ 39 £3

ANPEED T& F =gololol2g AAAIA RAG & HAEHY
0.9% sodium chloride 8422 NG Hojd § Sud A ¢ A}
A& AAT 3 025 M sucrose 902 F43} ity A A5
AE2(12,000 xgoll A 408, 105,000 xgol A 60%)3std 0.15 M KCIZ A
o T HAHEL 025 M scurose® resuspension 3t (Park® Kim,
1984) @92 Aakal P-450 dependent monooxygenase BAE & F
ZtE Ao A1E3ET. AP E 0-4C FFoA Fysiden, &
2l ¥ microsomal @A P WG WA 7] Yt - 80TCA B3}
At

(2) 1749 microsomal @M A, P-450 ¥ bs AF

Microsomal ©¥ & 9] F X borinx serum albumine(BSA)E
A2 s Lowry (19519 Wz A= 3. P-4509
Omura®t Sato ¥H¥ (Omura®} Sato, 1964)°] wetx Adilks)
microsomes®] bubling A1 ¥ 450 nm$} 490 nmoNA FFx= o]
ZAsd EEZFAS 91 mM'Cm' =2REH FZL ARG
Cytochrome bs(bs) A %8 Werringloer2} Estabrook(1975)2] o <3
Alge] 30 mM NADHG p)E H7tetd &A1 ¥, 426 nme 409
nmol M9 FZE Ao|2RE EFFAF 185 mM 'Cm'E ol &std &
FS 443 A

Br of N
te we o Mo

Moo B
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(3) Ethoxyresorufin-O-deethylase(EROD) ¢}
Pentoxyresorufin-O-dealkylase(PROD)2 A4 % =A

EROD®} PRODS| &A=& Klotz 59 WH(1984)0) wetr 71d 9
FHFE 23839, EROD+ ethoxyresorufin® PRODE pentoxyresorufin
& 744 7142 A& S35 AT. 9E EFEL microsomes (3
mg/mi) 100 pl® 01 M tris-HCl (pH 7.4) 705 nl, 100 oM
ethoxyresorufin 20 ul (PROD®] 749 2 mM pentoxyresorufin 20 ul),
100 mM MgCl;, 20 M KCl, glucose-6-phosphate dehydrogenase
(G-6-PD) (40 U/ml), 60 mM glucose-6-phosphate(G-6-P) ¥ NADPE
Z4zy 25 1 ¥ &% ¥, 10 mM NADPH 50 pl& #7bsly RIS
1 mlZ 3t A" &34t zelx 37CAA 10 £3F F298 A7
% 25 ml WS 7 700 xgolAd 5 B AR 9. 2
T AFAS #HeH 575 nmollA FFEE SAHINY EFFAT 40
mM 'Cm & ol &3t A3} st

(4) p-Nitrophenol hydroxylase(pNPH)2] 4% =4

pNPHS ZAHEE Koop(1986)8HHol <&l p-nitrophenole] 7+H32l
microsomes®l| 9 &)X WA= 4-nitrocatechol #FHE At &
B4 EHEE SAHSAY 8 EFEL microsomes (3 mg/ml) 50
¢} 0.1 M potassium phosphate buffer (pH 7.4) 80 ul, 1 mM
NADPH, 100 uM p-nitrophenol 100 pl& &%3lo] 37C oA 30 ¥3¢
g2 w33 % 06 N perchloric acid 0.5 ml & #H7}std g &33s)
I AAEE (3,000 rpm°ﬂ/\1 102 B9 stk A54S A3t 10 N
NaOH 100 pl& ¥ A2 10 £37F #gAl7l 3 512 nmollA &%
L8 FAsH 253 ] % o|&3ld TAe BAHEE FASIAL




5 AXA WA vX= 4

1-BPdl ZF28 H3FE9 AXAH "9YAd vXe 4¢& AES
#3 CD4, CD8, NK5-& Al g3t

Aol AL HolAFHdd oI AFFE TAMIE= FFNAL
fluorescein Isothiocyanate(FITC)ell CD4(clone;OX-35)& A& AJ A7)
31, phycoerythrin(PE)oll==  CD8(clone;OX-8)3 A &}, NKR-PIA
(clone;10/78)8 ZAEAIZ ¥ 1587 S AIAY 935 dALe HY
|8 A Q) lysing solution(Becton Dickinson, SanJose California, USA)<
o] &3t AYPFREE HdH oz £ A7|1, §£8 Fo G HIF =
phosphate buffered saline(PBS)E ©]&3lo] AASIHT AA" WHygF
= flow cytometer(FACScan, Coulter)ol] 23} two-color 3j4]& A A&
1=

T3 class II Major histocompatibility complex(MHC)E <14]3}
CD4A+T cell® class I & A4&E CD8 T cell 2 FEF FAo)
A A s 2H 28-S 7FXE natural Killer(NK) cell®] & 9+
AA o] 3t WEL(%)S TReH, SPSSo| 93] paired-sample t test
g o)l &3ld FAEA A

£

6) F4(wR)d & NPFAFHAH 4F
- o] ()9 7S (EHFHE)S TAHL=E
1-BP9 & AFFTEY FHAMB)S T &, & 43 oJA(ER
Mol =lA 71 (EFH)S T8 ABBETH dFE AFEAH
AP A= Appendix 187 Zo] FA T Heol 3 o) sy &
£ Eg2gAolx] 270(IE 8X AR 10X Z]17 cm)dll, &
g YA 2REE BS AFAAAHTXBX5 cem) 2HE TE
Aol 74z Y& F o]F A TE d5HF LY FHS £
Z4AH28X40%X18 cm)ell B3 ol & lsetd] ANAAFTAH HAE AA=
stod SsetE A AT ol & ol & FE5T ARG APEHA Z=2H
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& Y3 =& dqdAldE g8 ¢
TFo2 ey e F£AY A FFA] AY =

A@& Appendix 183 ol NFAFHA FAg wxol Wz
1-BPEZzZe| 2% Yol BE $8

B AAs dxzE A WF2E AR 53 vmstel 1-BP
Z2A(HEEAFYSA AWAN AHSE FEZN 7-877 AGE o
Zzd 522 o8) 4950l JARKWY =(R) ¥4 BEsY 2
A5AE NYFETY BE S0 ds) Y 1314 697 WY 275

6. A A

YA A M= & 2T i AFED T2TY &Y F
£ & Kastenbaum 59 W& o]&3td oz FAE Ao
9 AF, AEHAZE, FVE FA, AR, =H4A T2 two-way
ANOVA and Duncan’s multiple test & o] &3le Z27L& HETFH
Hasls, Ax4d "HYAd vXe JdFdAE SPSSA o
Paired-Sample t test® ©]&3d FAFHoH, duPAGNAE
5%(p<0.05)2] AlFgdA=Z  AAZ}E, HIFTHAAMNE 1%(p<0.0D),
0.1%(p<0.001)9] AZFAZA HE2TH TE2T9 FAAHE A

of &

)
A g
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. A3Aa
1. #A54

1) MAE BAEAE A

1-BPol] ti3l P BES o] 83 MAE EASIHNAEE 8] T
AARZAGAA = 5000, 1,000, 500, 100 2 50 ug/plated] FEGAZ, E
Alg o= 5000, 2500, 1,250, 625 2 313 uxg/plated) 594 =2 A
Aletdth 34 dETAAY mAE EAEAHY 9 1-BPE A&
B BAPE BRSOl £& vlug A, Table 33 Zo] 1-BP&
ArdetdF 4% (TA98, TA100, TA1535, TA1537) ¥ AT 1=
(WP2uvrA) B2FdA 49 23E Yet o

2) 29X Y

RatE o] &3t 857 ¥EEY F2AZ F FFAHXAMY L3:H
WS #2g A= Table 49 2,

dz7e dEd HEFF 298 Z2E JE79 2dYEE 026 =
0.13 ol en, ANFEF Z2F9 A9, 50 ppmTAA 0.19 = 0.08, 300
ppmTo A 032 £ 016, 18l HaFESQ 1,800 ppmTA A& 025
+ 0152, =T s Budtgs W 4 ZE2LAAY L
Rl F718HA] ol &AIge] A 402 AAHJ

— 24 —



Table 3. 1-Bromopropane ¢] & BEHASdHo] A|gds

WAL & 20 e BAEAH| 4 (colonyS/plate)
ou A8y Frameshift3]
5 ( #g/plate)
TAI00 | TAI535 | WP2uwrA | TASS | TAISY
soae  |16150197, | 11, 12, 13, | 3L, 4, 51, 4, 4L, 29, | 16, 13, 11,
166 (175) | 1332 | 48 @) | 3538 | 16 (14)
o3 177, 179 8 9 55, 39 32, 36 12, 12
(178) ©) an (34) (12)
o 153 187 | 10,8 20, 40 34, 33 12, 12
S9 Mix (170) 9 (35) (34) 12)
) 1250 165 177 | 11,9 32, 41 5, 31 5 15
a17) (10) a7 (39) (10)
500 %, 84 5 2 a2, 43 27, 23 12, 8
(90) 4) (43) (25) (10)
a1, 49 4 12 2, 28 16, 8 3,9
5000 (45) ®) @7 12) 6)
310.280,199, | 13, 21, 11, | 44, 44, 50, | 41, 56, 42,
T ES 217 8 55 |7 I?io% 1
227) 13) (43) (46)
o3 252, 261 | 16, 17 61, 64 56, 60 9,5
(257) an (63) (58) )
. 28, 241 | 17, 12 53, 70 42, 53 5, 11
59 Mix 625 (235) (15) 62) (48) ®)
) 1250 246, 231 | 16, 14 64, T2 26, 56 8 11
(239) (15) 68) 1) (10)
Y00 146 192 | 12, 10 83, 74 60, 33 6, 8
(169) an (79) “n %)
82, - 16, 8 8, 74 13, 25 6, 8
5000 (2) 12) (80) (19) @
EREY AF-2 | S azide | AF-2 AF-2 9AA
%Sz:’;;] 5% (pug/ol) 001 05 0.01 01 80
s | e e 344, 351 | 282, 311 | 134 162 | 308, 268 | 136, 120
= B4 | colony%/pla | 373, 400 | 291,304 | 158 171 | 220, 344 | 121, 129
e (367) (297) (156) (285) 127)
f . 9 ) 2AA 2AA 2AA 2AA 2AA
;z;m’;; ¥ 5 (ug/pl) 10 20 10.0 05 20
" 676, 701 | 147, 110 | 380, 364 | 336, 300 | 132, 152
R colony%:/pla | 712, 753 | 133, 156 | 371, 358 | 319, 341 | 172, 148
(711) (137) (368) (304) (151)
H] 31 Eiy

1. 79 ASAH EAHE ASE AT £ 8 FA
2. ( YWl 7z} plate®] colonyd9 BT A&
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Table 4. Frequencies of micronucleus induced by 1-bromopropane

Group O Group 1 Group 2 Group 3
Sex (control) (50 ppm) (300 ppm) (1800 ppm)
Male 0.39 0.19 0.19 0.36
0.10 0.29 0.49 0.39
0.20 0.09 0.74 0.39
0.50 0.10 0.37 0.10
0.29 0.19 0.50 0.30
0.39 0.19 0.39 0.29
0.19 0.39 0.20 0.40
0.10 0.26 0.40 0.39
0.29 0.10 0.50 0.30
0.38 0.29 0.28 0.58
mean+SD 0.28%0.13 0.21+0.10 0.41%0.16 0.35%0.12

Female 0.19 0.10 0.30 0.00

0.30 0.20 0.40 0.10

0.30 0.20 0.10 0.10

0.40 0.18 0.19 0.10

0.19 0.28 0.18 0.20

0.41 0.10 0.40 0.18

0.20 0.20 0.19 0.39

0.10 0.23 0.20 0.10

0.10 0.20 0.10 0.29

0.10 0.10 0.19 0.10

meantSD 0.23%+0.12 0.18£0.06 0.23x0.11 0.16x0.11
Total 0.26*0.13 0.19+0.08 0.32%0.16 0.25%+0.15




A54

ol

2. 94

1) F438va &4

ANHEA Z27)704AZH) D BR7)17H14Y) F Awjy B4 A
A%E G 23 &% 2251-2328 C, AdsE 4379 - 6532 %
olgled, ZTzJIZt F FAdAMN L 9 923 - 1015
mmAg, B71% 1967 - 201.0 Vmin(A 2% FF o 123)o2 =
gso] SHNY o= FAZAN 27 RFHAT

2) A1 E3H L =¥F%E monitoring

Z2 F AvE NEEHY & 43 A Table 58 &t
o, AR ZTHI(+345 %olul) HAZ e ZIAL E F
W3l Fig. 29420l 22413 308 ZAFH 357 dAFAEAZFE
9l 95 BFF)H 3, FZ(UAZ) FE 30E F 5 %olE AAHJL
H FAFTEE A HEFRE T2 ZEANUWNAY 22 AL H
Aon o] Azt A FEE Appendix 19 HE3 A},

Table 5. Concentration of 1-bromopropane by exposure groups

Unit: ppm
Concentration

Groups

Establishment Upper Lower Mean * SD
Group 1 11,000 1114751 10392.50 10909 = 186.0
Group 2 13,000 13221.19 12885.45 13013 * 104.2
Group 3 15,000 15565.65 14498.29 15064 = 336.0
Group 4 17,000 17704.94 16297.15 17806 = 587.1




Concentrarion of 1-bromopropane (ppm)

18000 — S e
—y
/v—v—v—v—i \
15000 — A A Aaaa,, '*
|
i e B BYCEEUEE Ry N ‘\
12000 | i
i
9000 —
—e— GO (11000 ppm)
5000 — —m - G1 (13000 ppm)
—A— G2 (15000 ppm)
—w-- G3 (17000 ppm)
3000 -
0 # T T { T

0 60 120 180 240 300
Exposed time (min)

Fig. 2. Variation of the concentration in inhalation chamber
during the exposed time
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3) 435 &9 4EFH

ANEERD ZzA AFFEL 1AZIHA diiE &4 A
(activity decreased), & 54 X% (ataxia) @S HAd. FZ A7
FJ(1FL 458, 27 358, 3T 268, 47 268 F)d o FoAA
&4 (lacrimation)€ B9 ow, 2 F@2F 15417 3T 143, 4T
502 AT F) E5Fol QT FZ S (Chamber F=H)olY 479
(100 phonolAh)el Fukg d4E Jetuidch AEERD F2F 1E2
2R AESdGoY, 232 12A4% A F 4R 1#H7F HAL 3T
12A1ZFol ) A 448, A 287}, 472 F 2 Aol FR44, &
A 3 7k 3%]/‘}0}.1- 1242 A5 F Usx FEE HAHI00 %)

5 o oY

|

|

[

on, AEEEL AN AUE £F4S YU IBsA
HEERE 149 BANDES 4G ARoH, £5E A%
o gzTE 71Eo2 Sold Y4H FHe BEIA e

4) B HA

#A7 AR FARFTELS AFA) BEFTE W dry ice®
AYNA FAstn Bty AAE AT §4H #RAM @ &
718 o)A o|dFde #EAHA FIT

FetEv| Aol o gzt FAAF B A 4F vAS
T E(vacuole)@go] BFEHAOU FEAEAC] o] AFEZ 9
& J¥goz BAEHA Fgow, e Arlde dEzoH H aso
Solg M2 g



5) AWt AT
(Lethal concentration of 50 percent kill : LCsp)

FAEYSAE ANEATS 4 2 ZEFEY AYPEE MAHAE
3t) AE Table 691 YeEI AT}

ol & £ 21k (Dose-Response) T2 138 & o] & Litchfield
Wilcoxon methodell 93+ FAIA® A# Fig. 33 Zo] Yeiygod
1-BPoll % SD Rat9] #}¥4X]AbEs (4417 LCso2 14,374 ppm(95
% A2 %A, 13,624 - 15596 ppm) o2 AHE HRUY. 2 AHES
7IEe2 & 1 %olde] HAXAsZ(Lowest Published Lethal
Concentration, LCLo)= 11,833 ppmeolst (A& A 95 %; 7,829 -
13,033 ppme}3}), 99 %°l’d9 X AbsXZ(Lethal Concentration 100
percent Kill, LCie)E 18,186 ppmolAH (A= 3E4] 95 %; 16,616 -
26,632 ppme]d) o2 A& Sl

Table 6. Estimation of mouse lethal concentration of 1-bromopropane

Exposure | Concentration |No. of animal No. of death Total
groups | (Mean*SD) | male |female| male |female| (total) |mortality(%)
Control - 5 5 0 0 0 0
Group 1110909 * 1860} 5 5 0 0 0 0
Group 2 |13013 = 1042] 5 5 0 1 (1) 10
Group 3 [15064 += 336.0| 5 5 2 4 (6) 60
Group 4 |17806 = 587.1| 5 5 5 5 (10 100




Probability of mortality

1
0.9
0.8
0.7
0.6
0.5
0.4
0.3
0.2
0.1

0
11000 13000 15000 17000 19000
Dose{ppm)

Fig 3. Dose-mortality Curve for 1-Bromopropane




857+ ut g7z T ZF F9 FAAY 2x, FUsE, ¢
2 gr71ge 949 WA XE Appendix 2, 37 #Zo] SAHEY oY, o]
= } A3 E Table 79| Yebui o).

s
B &7)8e 196.7-201.0 £/mineE FY AW & Fe] 1,000
(1 m)ol=2 AZtF 37 345+ 1180 - 120632 25, 5, ¢
& T@3q 727 4RE #4=A 49 N 2EHA

Table 7. Environmantal condition in inhalation chamber

during the experiment

Chamber 0 Chamber 1 Chamber 2 Chamber 3

ltems (Control) (50 ppm) (300 ppm) (1800 ppm)

T(C) 2292 £ 123 2251 £ 121 2283 * 132 2328 * 1.28
RH(%) 4552 * 646 4483 * 652 4478 = 613 4379 £ 6.16
P(mmH:0) -923 £ 022 -990 £ 021 -971 £ 034 -10.15 * 0.93

R(/min) 1997 = 117 201.0 £ 117 196.7 = 133 199.7 £ 150

T; Temperature, RH; Relative Humidity, P; Pressure, R; Flow Rate
All data values are expressed as total mean(for 8 weeks) = SD.



2) A EA T 2% % monitoring

Zg F 7+ 579 FAANY APER FTEE ¥4Y HTA
ZZJE & AF % ¥W3E Appendix 49 Fig. 49 JEUA LS
o, 8F7 Ty Hux9 HAX L FHTE Table 8 FA
FA. 248 23 HARAY 05 %ol HAANA AFEA ]
AHFEN FAHASTES HEPA A

Table 8. Concentration of 1-bromopropane by exposure groups

Unit: ppm
Concentration
Groups -
Establishment Upper Lower Mean = SD
Control - 0.00 0.00 0.00 £ 0.00
Group 1 50 52.74 46.58 5021 = 1.80
Group 2 300 320.20 286.70 30262 = 10.10
Group 3 1,800 1852.50 1756.92 1803.36 = 39.84
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2200

2100 o | —°— Group 1 (50 ppm)
—0o - Group 2 (300 ppm)
—aA — Group 3 (1800 ppm)
2000 —
E 1900 — Total mean 1803.36 * 39.84 ppm
o
o
> 2o dop faf
@ 1800 % A A, A A
§ AOALA M W \ ‘-\;h
o
S 1700
o
§ % )7
= 1600
/S 4
o /]
%S 350 — Total mean 302.62 +£10.10 ppm
_5 00 Ooodp poogo O900  ooooo o ooa DDEFb fUDDDuD
S 250
[t
@
(8]
c
8 150 —
Total mean 50.21 * 1.80 ppm
50 {00 ©OOCO 0OCOO 00000 00000 00000 00000 PO0O OO
-50
[ I I I T
0 10 20 30 40 50

Exposed time (days)

Fig. 4. Changes of conentration in inhalation chamber during
the experiment. Eighty SD rats were exposed to 50, 300 or
1,800 ppm of 1-bromopropane, 6hrs a day, 5days a week.
Data are expressed as daily mean.
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3) AP FEY AEFTH

ANGEA Z2AA 1A ol ARA FTEY FAH A
(activity decreased)®t ¥ 54 Z(ataxia) 59 43 F4e] FFHIUL
U, 99Z2(d2 62417 FE N BFH Fdde 2
on, Rd 7|7F FEY A AFERA 7idE HolF
NAdE:4Le #EHA G

O:

4) TE9 AFAs

Z277 &, £FEEY AFE 3Y TE 499 134 FAHF
a2 AFA}E Appendix 5, 69 EAlstg o], T2dAE 449 AF W
3% Fig. 5, 63 o] YERTh.

Z27)7k% 37(1800 ppm)e B¢ AF 9 At =z H &)
gA438) Zrstgen FAHCE foaE B FAL F=2 AF
AZHE 557399) A ANFY #AA2(P<O.0D)E B, FALS
F(279) AHA AFY 7H4A(0.01<p<0.05) o] FFHAG.



Body weight (g)
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7 —&— Group 2 (300 ppm)
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240

I I | ! I [
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Fig. 5. Changes of body weight in male SD rats inhaled

1-bromopropane during the experiment.
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0 10 20 30 4 50 60
Exposed days

Fig. 6. Changes of body weight in female SD rats inhaled
1-bromopropane during the experiment.




5 AsHAF
Z2AN F ¢4, F TEY AEHAFE 3¢ T 499 134
2x331 1 A73E Appendix 7, 84 EAIR oW, FAIH F A
d 2 FE 193 AIEAHFAES 3Y 3T HdAFeRZ Akt
Ad2d £ 7L Fig. 7. 89 Uit
AEEd Z27d 3497 58 1989 A sd33@e & 37
& FAY AL HERTLL 72.71E7.09, 175 76441433, 27 74.21%
6.29, 372 7384t569°1u o, FA AL xS 55.58+£4.53
17 55.01+4.33, 27 55.33%451, 372 5766E5760.2 FAHEHUL
& 71Es FEFOAY ARHAFL gL FUHEII L
U SAA fFelxes RolRA &gkt
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) = A}

NYEHR Z2 2890 AAT x@A AE Table 9, 100 A3
At FR9 A% 1,800 ppmTolA 7F A& Aol Je A= #
o= = urobilinogen©] A% 2 2 WH(p<0.05), bilirubine ¥ fFoAdE
LERA] %}'9\1":}‘ 5‘3?'5\} 1,800 ppmiolA  ketones® F7Hp<0.05)
1-BP9] tjA} BEAEAAF leucocytes®] ZF7Hp<0.05)8 EAFJOoL 9]
£ bloodd] %] 73”% AE detde] Z8 & ddstre e A=
goasigock gAY AL 1,800 ppmtolA bilirubin® F7Hp<0.001) %}
300 ppm<E, 1,800 ppmToll A €] urobilinogen® Z7Hp<0.00l)€ = 9
zRoz 7+ 7159 o4& Uiz glen, B3 FAF nA=E
300 ppmTF 1,800 ppmTol A ketones?] F7Hp<0.05)= 1-BPY thA}
242 JeEPRY R, 1,800 ppmTol A leucocytes®] F7Hp<0.05)E H. o
Fgou ZIPAC 2 AGHA = Esio)

et @S B3 8xr] 2 Ve Av)e] S AT U
T Ao HAHAT
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Table 9. Urinary analysis in male SD rats after inhaled

1-Bromopropane for 8 weeks

Items Group 0 Group 1 Group 2 Group 3
(Control) (50 ppm) (300 ppm) (1800 ppm)
Blood
(RBC/ ) 10 10 10] 10}
Bilirubin .
+ + + +
(mg/100ml) 05 £ 0.00 034 = 0.09 046 £ 009 047 £ 0.08
Urobilinogen » \ 4 (a9 98 + 045 233 + 050 097 = 008"
(mg/100ml)
Ketones *
+ + + +
(mg/100m1) 48 £ 110 40 = 0.70 567 £ 158 771 £ 2.06
Protein
+ + + +
(mg/100m) 180 = 274 180 = 274 1889 * 60.1 1814 * 329
Nitrite - - - -
Glucose 1/20 1/20 1/20 1/20
(mg/100m1)
pH 70 = 061 754 £ 0.99 6.44 = 1.10 644 £ 042
SPecific ) 05 4 000 1026 = 0004 1023 + 001 103 * 0.00
Gravity
Leucocytes 4 .
x* 12. * 137 28 £ . + 0.
(WBC/8) 36 29 35 3 52.8 36.3 50 0.00
Results are mean = SD.
Significant differences as compared with control: * p < 0.05; ** p < 0.01.
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Table 10. Urinary analysis in female SD rats after inhaled

1-Bromopropane

for 8 weeks

Items Group 0 Group 1 Group 2 Group 3
m
© (Control) (50 ppm) (300 ppm) (1800 ppm)
Blood
(RBC/u) 10 10} 10| 10}
Bilirubin . xx
+ + + + 0.
(mg/100m1) 021 £ 003 025 0.05 0.23 009 05 0.00
Urobilinogen + + 4 xxs 4 xx
(mg/100rm1) 22 £ 053 3.2 £ 091 1.3 £ 067 1.0 £ 0.00
Ketones s xs
+ + + +
(mg/100ml) 26 £ 052 26 £ 052 60 £ 1.76 809 £ 1.79
Protein
+ + + +
(mg/100m1) 88 + 257 115 = 36.7 117 £ 85.8 128 = 50.1
Nitrite - - - -
Glucose
(mg/100m1) 1/20 1/20 1/20 1/20
pH 802 £ 1.01 669 £ 143 693 £ 1.19 628 = 045"
ifi
Specific ) o5 &+ 0005 1.026 £ 0006 1.026 + 0006 103 = 0.00°
Gravity
Leucocytes 4 n + + w
(WBC/ ) 275 £ 791 25 = 0.00 375 + 1318 55 £ 1581

Results are mean = SD.

Significant differences as compared with controtl:

* p < 0.05;

** p < 0.01;

#xx p < 0.001.
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Table 11. Relative organ weight of male SD rats after inhaled

1-bromopropane for 8 weeks

Unit : mg/100g B.W.

Organ Group 0O Group 1 Group 2 Group 3
(Control) (50 ppm) (300 ppm) (1800 ppm)
Thymus 11405 = 1528 10798 £ 20.87 9583 * 2551 10043 = 24.22
Adrenal R 787 £ 162 9.06 £ 1.76 10.18 = 2.71° 927 = 254
Adrenal L 7.49 = 145 975 £ 276 1028 £ 1.19™ 932 + 204
Testis R 44421 + 2217 42249 + 2880 459.25 + 5480 471.29 + 2652
Testis L 44210 + 27.18 42312 + 2976 46310 * 5027 476.12 t 31.227
Heart 33890 + 27.16 32624 * 1689 34811 * 23.09 34820 * 1538
Lung R 167.88 = 2335 15097 = 11.77 16530 *+ 11.66 179.33 * 30.38
Lung L 32204 £ 39.15 28502 = 34.18 323.03 * 2047 321.75 * 4631
Kidney R 33076 * 1964 32639 + 2807 33489 * 1766 371.22 * 17.12"
Kidney L 331.04 *+ 3203 34650 * 2266 35028 £ 2665 359.71 * 16.98
Spleen 18138 = 17.96 17507 = 1860 18931 * 1451 17596 * 16.30
Liver 25674 £ 1108 26287 * 2036 27468 * 197.7° 3011.1 * 1339™
Brain 45364 * 3796 45796 + 4868 50514 = 31.73° 52092 + 31.72"

All values are expressed as mean

+ SD.

Significant differences as compared with control:

* p < 0.05;

xx p < 0.01;

% p < 0.001.
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Table 12. Relative organ weight of female SD rats after inhaled
1-bromopropane for 8 weeks

Unit : mg/100g B.W.

Group 0 Group 1 Group 2 Group 3

Organ (Control) (50 ppm) (300 ppm) (1800 ppm)

Thymus 13048 + 1358 10758 = 1556 11646 * 1759 10756 + 21.78"
Adrenal R 18.66 = 231 16.87 £ 1.81 17.60 = 2.84 17.35 £ 3.37
Adrenal L 1751 = 219 1954 = 1.82 1834 £ 158 1777 =+ 3.08
Ovary R 29.19 = 583 29.74 £ 579 30.27 * 310 3697 = 668
Ovary L 2701 = 488 29.93 * 399 30.38 £ 4.39 349 + 675"
Heart 360.94 * 2237 36336 £ 2848 360.75 * 29.13 382.88 * 41.34
Lung R 21971 £ 1932 20759 * 2411 22331 + 2270 23048 + 22.82
Lung L 436.18 £ 51.03 41471 = 1423 407.84 * 2067 439.80 + 34.33
Kidney R 337.20 + 21.80 316,72 + 1868 336.10 * 2346 37158 + 23.11°

Kidney L  314.22 + 4862 31054 £ 2516 32392 + 2657 35833 = 19.71"

Spleen 21441 * 2300 20838 * 2222 21956 * 2436 237.88 + 31.27
Liver 23918 £ 60.3 23742 £ 706 24540 £ 2005 3067.7 £ 121.3™°
Brain 79672 £ 3475 711.02 = 2675 677.78 * 3839 721.98 + 3660

All values are expressed as mean * SD.
Significant differences as compared with control:
* p < 005 =**p <001; *+xxp < 0.00].
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Table 13. Hematological results in male SD rats after inhaled

1-bromopropane for 8 weeks

Items Group 0 Group 1 Group 2 Group 3
(Control) (50 ppm) (300 ppm) (1800 ppm)
WBC 992 + 229 751 £ 143 818 = 222 7.08 £ 1427
RBC 7.86 + 0.33 7.16 £ 0.79 763 = 053 727 + 039"
HGB 159 = 043 159 + 0.86 157 * 048 158 * 0.38
HCT 466 * 396 439 = 359 437 £ 243 408 + 2117
MCV 581 = 23 615 + 296" 574 £ 1.07 56.1 = 092"
MCH 202 £ 090 223 + 154" 207 £ 092 21.8 = 1.01™
MCHC 349 £ 165 362 £ 1.33° 360 £ 1.08 389 = 1.78"™
PLT 9535 = 841 8735 + 71.07 894.2 £ 1534 9263 + 844
RDW 129 = 068 149 £ 099™ 132 = 0.4 121 £ 049
PDW 8.07 = 063 839 * 0.39 779 £ 049 777 £ 026
MPV 7.83 £ 040 811 = 033 780 £ 0.36 775 = 0.20
%LYM 896 * 591 897 = 283 914 £ 343 817 £ 472
%NEU 10.0 = 6.02 9.70 = 254 811 £ 341 114 £ 477
2%EOS 030 = 048 050 + 085 044 £ 053 080 * 063
%MONO 0 0 0 01 £ 032

All values are expressed as mean = SD.
Significant differences as compared with control:

* p < 005 =*xp <001, **p < 0.001.
WBC, white blood cell count (10°/mm®); RBC, red blood cell count (10%/mm®); HGB,
hemoglobin (g/dl); HCT, hematocrit (96); MCV, mean corpuscular volume ( z3); MCH
mean corpuscular hemoglobin (pg); MCHC, mean corpuscular hemoglobin
concentration (96); PLT, platlet (10%/ ,ug); RDW, red cell volume distribution width
(%), PDW, platelet volume distribution width (%); MPV, mean platelet volume (z°);
%NEU, % of neutrophil; %$LYM, % of lymphocyte; %YEOS, % of eosinophil; %$MONO,
% of monocyte.
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Table 14. Hematological results in female SD rats after inhaled
1-bromopropane for 8 weeks

Items Group 0 Group 1 Group 2 Group 3
(Control) (50 ppm) (300 ppm) (1800 ppm)
WBC 469 * 1.22 542 £ 091 512 =+ 1.44 540 £ 1.12
RBC 730 = 052 7.38 £ 0.58 721 £ 034 742 £ 049
HGB 155 * 063 155 £ 097 153 = 0.89 153 = 0.79
HCT 441 * 274 440 * 3.06 428 * 1.89 425 £ 246
MCV 60.4 £ 1.24 596 * 1.03 594 £ 125° 5734 + 1217
MCH 213 = 0.89 210 £ 098 213 £ 1.28 207 £ 182
MCHC 352 £ 1.04 352 £ 121 358 £ 166 36.2 = 3.03
PLT 9729 * 581 9136 *+ 649 964.1 £ 80.8 9289 + 789
RDW 133 £ 050 11.8 £ 051™ 134 = 0.76 114 = 048™
PDW 791 £ 0.24 7.82 £ 030 7.89 * 0.33 776 £ 042
MPV 782 £ 015 777 £ 025 783 £ 031 797 £ 022
%LYM 922 * 358 946 £ 241 03 = 334 89.0 £ 531
%NEU 7.00 £ 333 450 £ 217 8.80 £ 3.05 950 £ 528
%EOS 080 £ 1.14 060 £ 0.84 0.90 £ 099 150 £ 1.08
%MONO 0 0 0 0

All values are expressed as mean £ SD.

Significant differences as compared with control:

* p < 0.05 =*xx p < 0.001.

WBC, white blood cell count (10°/mm®); RBC, red blood cell count (10%mm®); HGB,
hemoglobin (g/dl); HCT, hematocrit (%); MCV, mean corpuscular volume ( «>); MCH,
mean corpuscular hemoglobin (pg); MCHC, mean corpuscular hemoglobin
concentration (%); PLT, platlet (10%/ ¢°); RDW, red cell volume distribution width
(%), PDW, platelet volume distribution width (%); MPV, mean platelet volume (z°);
%NEU, % of neutrophil; %$LYM, % of lymphocyte; %EOS, % of eosinophil; %MONO,
% of monocyte.
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Table 15. Biochemical serum values in male SD rats after inhaled
1-bromopropane for 8 weeks

Items Group 0 Group 1 Group 2 Group 3
(Control) (50 ppm) (300 ppm) (1800 ppm)
TP 6.69 = 0.44 6.47 + 042 6.48 £ 0.38 6.16 = 0.68
BUN 16.0 £ 1.46 152 = 1.72 145 + 091° 158 = 2.17
CRTN 060 = 0.11 0.63 * 0.03 0.61 = 0.03 05 = 010
T-BIL 0.18 = 0.16 022 * 0.12 0.16 = 0.10 017 £ 0.11
GLU 1631 = 209 1542 £ 287 1645 * 142 1643 + 118
T-CHO 833 + 177 929 *+ 123 9.6 + 179 8122 £ 182
AST 1128 + 107 1030 = 289 814 * 179 803 £ 963™
ALT 440 * 573 347 £ 6257 297 = 856 232 * 6.78"
LDH 14414 + 6237 11687 = 4061 992.4 + 6579 10679 * 269.5
ALP 2149 = 316 2008 * 350 1805 £ 391 1711 %= 540

All values are expressed as mean £ SD.
Significant differences as compared with control:
* p < 005 =**xp <001, *xxp < 0.001.

TP, total ptotein (mg/dl); BUN, urea nitrogen in blood (mg/dl); CRTN,
creatinine (mg/dl); T-BIL, total bilirubin (mg/dl); GLU, glucose (mg/dl);
T-CHO, total cholesterol (mmol/1); AST, aspartate aminotransferase (u/1);
ALT, alanine aminotransferase (g/1); LDH, lactate dehydrogenase (g/1);
ALP, alkaline phosphotase ( /1).
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Table 16. Biochemical serum values in female SD rats after inhaled
1-bromopropane for 8 weeks

Items Group 0 Group 1 Group 2 Group 3
(Control) (50 ppm) (300 ppm) (1800 ppm)
TP 6.35 = 0.22 6.45 = 0.14 599 £ 0.71 651 £ 0.74
BUN 151 = 1.80 16,7 £ 221 16.0 = 254 154 £ 245
CRTN 070 £ 002 072 £ 003 071 = 003 062 £ 0.07"
T-BIL 0.30 £ 0.08 029 £ 0.16 0.27 £ 011 021 £ 0.08
GLU 1361 £ 237 1324 + 309 1604 = 183" 1440 * 17.1

T-CHO 1022 = 254 830 * 142 814 = 154 849

-+

33.8

AST 8.7 £ 176 1001 = 129 787 £ 20.1 83.0 £ 244
ALT 398 = 19.1 29.1 £ 867 254 £ 589" 226 + 3.09
LDH 1023.1 = 164.7 10375 £ 361.1 759.3 = 205.8™ 11269 *+ 189.2
ALP 1354 * 213 1406 £ 404 1356 = 338 1255 * 246

All values are expressed as mean * SD.
Significant differences as compared with control:
* p < 005 =*xp <001, *+x* p < 0.001.

TP, total ptotein (mg/dl); BUN, urea nitrogen in blood (mg/dl); CRTN,
creatinine (mg/dl); T-BIL, total bilirubin (mg/dl); GLU, glucose (mg/dl);
T-CHO, total cholesterol (mmol/1); AST, aspartate aminotransferase ( u/1);
ALT, alanine aminotransferase (gz/1); LDH, lactate dehydrogenase (u/1);
ALP, alkaline phosphotase ( «/1).
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Photo. 2. Vacuolation of hepatocytes of rat(male) exposed to
1-BP for 8weeks

1. GO(Control), 2. G1(50 ppm), 3. G2(300 ppm), 4. G3(1,800 ppm)
V ! Vacuolation, H & E, X100



Photo. 3. Vacuolation of hepatocytes of rat(female) exposed to
1-BP for 8weeks

1. GO(Control), 2. G1(50 ppm), 3. G2(300 ppm), 4. G3(1,300 ppm)
V : Vacuolation, H & E, X100



4. Cytochrome P-450 o4 v} g 4 9]
g x W3}

1) 2t9] microsomal 99 3d, P-450 2 bs T FW 3
SDA ¢AF} 3 Ratdl 1-BPY =& 23t 8F7% FYZ=2A
1 & 7Z+o] microsomesoll oA @i, P-4503 bs9] & ¥ E &
J5ta] Table 179 YehAch @2 &F ¥3lE B9, F3 rate] 4
Sl dlA NEF(37.64 mg/mh)F F2Z L BlELA] £39 50 ppm
T 742" £4X(2639 mg/mhE, 300 ppmT#H 1800 ppmTS 24zt
4254, 4293 mg/mlE WEZTRT F7td SAHRNE BJoed, TATHC
2% foAol IAHP<0.05). ¢ rate) A$ 50 ppmTY FAHX L
3274 mg/ml2 dxT9 ZAX(32.78 mg/mhe} v]£F AH(E BRI
v, 300 ppmTL dE2TREY B SA X9 2868 mg/ml, 1800 ppmv*
€ 3890 mg/mliZ REFRTG FT7HE FAHXNE B A Hp<0.05).

1-BP9 FUdZ=g Q3% +9 microsomal P-4502] 33 W3 E
B2 dn, gAY R BF oA dEzTH wuA ¥xdAY
o4 Zad e SAHANE BYoy, BAgHoZ Fo4dS AU
(p>0.05). bsol &F W3l 1-BPY Z2F Frlol wiat FATGH =R
g Zole AN P>0.05), P-4509) 3 Wslele vt e 5F
g BT

bse] FFEL P-4509] Fdsiel AutEE A3E YU E,
1-BP9] Z=% Z7ld w&t §FE F7iEE 43S B4y A
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Table 17. Effect of 1-bromopropane on the contents of

hepatic proteins.

Groups Protein P-450 bs
(ppm/kg) (mg/ml) (nmol/ mg protein) (nmol/ mg protein)
Control(M) 37.64£0.563 0.416£0.037 0.261+0.029

50 ppm (M) 26.39%+0.610 0.390£0.004 0.279£0.012
300 ppm(M)  42.54+2.768 0.397£0.072 0.280%£0.018
1800 ppm(M) 42.93+1.830" 0.349+0.057 0.291%0.015
Control(F) 32.78+1.389 0.261 £0.008 0.217£0.065

50 ppm (F) 32.74+1.556 0.243£0.037 0.216£0.016
300 ppm(F) 28.68+0.725" 0.262£0.052 0.231+0.013
1800 ppm(F)  38.90=2.095 0.249£0.012 0.233£0.020

Values are expressed as meantS.D.
M; Male, F; Female

* . Significantly different from male and female control (p<0.05).

2) P-450 9| &F Fulgide] S A

7149 FR/d wetr P-450 THELY BHTT EolAdE Hole
d], P-4501A1/2% aryl hydrocarbon hydroxylase(AHH)$} EROD©®)| t
34, P-4502B1/2% PRODe| disiA, P-4502E1/2& pNPH$} aniline
p-hydroxylase(AH)d| thate] A& A4S Roled, 3 AT
+ EROD, PROD$ pNPHO &4xE& &A34 Fig 11, 12, 130] e
RiFc=3



WA, ERODS @A E W52 Rw(Fig. 2), 277 277k gl
oA A E9 Aolrt #FAHZA Fgith EI PRODY A= Wi
1-BPE &Y Z2A7 TEFH} R T Aol EA8HQ xtolE Ro|XA
2o} (p>0.05), 1-BPY F2F F7bel wEhA PRODY 24=7 o
A Z7H8 5 23S RYd(Fig. 3). P-4502E1/2 FHle a4 A
29 48 Hol: pNPHe ¥4 :E W3l: PRODY 4 E wW3s}
v &3 Ao AAE BY o k(Fig. 4), ¢ 9 1800 ppmTdl AT oz
T Bt EAGH R F93% F7HE B I Hp<0.05).

1-BPol g Aol 938 ¥ A3 A 2ol microsomal ©&
M) F% P-450 FF L ZFEAESY FHLEI FAAAY A
Bo Aubdozm e Aoz &3] Hor, 1,800 ppm FZ oA 9
pNPH?| A= W3glgto] BAstH oz {og AolE HAH(p<0.05).
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Fig. 11. Effect of 1-bromopropane on the activity of EROD.
The bar represents the mean values.



Activity (pmole/mg protein/min)

C G1 G2 G3

Groups

Fig. 12. Effect of 1-bromopropane on the activity of PROD.
The bar represents the mean values.
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Fig. 13. Effect of 1-bromopropane on the activity of pNPH.
The bar represents the mean values.
* | Significantly different from female control (p<0.05).
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5. XA WA A= 9F

1-BP9 FYEF2d] Q3 AXA AIA 9= F&&L Table 187
2ol yelytth ¢4A RatlAd e CD4™ T cell® CD8' T cello] iz2
7 mmate] L2 Fo] Ao Y ARE AW, ¥, F EF &

Jate AT

g2y NK celld) Z$, &, & BF g2 Fd vlaste] T2 Fo

2 A¥gE BY3, 1,800 ppmoll 2% <A Ratoll A

Z7F AR (p<0.05).

j
T

Table 18. Lymphocyte subsets in male & female SD rats after

inhaled 1-bromopropane for 8 weeks

FAMCE

Lymphocytes
Sex Group
CD4(%) CD8&(%) NK(%)

Control 407 £ 69 253 £ 25 40 + 16
G1 (50ppm) 427 £ 58 281 + 40 35 £ 09

Male
G2 (300ppm) 422 = 56 254 £ 50 38 = 09
G3 (1800ppm) 39.7 £ 67 266 £ 48 35 * 08
Control 439 £ 44 271 £ 48 58 £ 27
G1 (50ppm) 418 = 51 237 * 35 49 £ 1.1

Female
G2 (300ppm) 425 £ 35 23.7 £ 37 38 £ 14
G3 (1800ppm) 410 £ 53 262 £ 44 35 £ 09°

Note) Mean = SD

* p<0.05 paired-sample t test
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6. FZ(R)ol g N7 JFHE IF

— o] A (RM)Y VA (FBIFH)S FHLE

Z2g 9 gz APTEY FHRE )—% B3 S o] AR
Mol iAol 23 7 ZA BT did NAPFEAH HAE Fd
o Appendix 16, 173 22 AAE Yo 01—3‘ F4 A23o Table
199 YR AT

WE2FY A% &, & BEF o4 =& AYEd Aol Ao F
ARz §o3% Zolrt AATHFA; p<0.0l, &3, p<0.05). FET
A 47 1800 ppmTe oA mAE Azke] Ay FAFH HFIA
(p,0.01)7F At ew, 50ppm, 300 ppmTe AF °lAde =& AEF A
o F 71&A0 ol BAAE Fejate fdlen TRy xe o&EF A
& Yer A& &%t

AR A AFER ZFZF T gAZ K9 2o](p<0.05)7F A
en 50 ppmTS AlL3FF 300 ppmT, 1,800 ppmTeS °o]Ad 9 &
B3 A zto] AU BAF FY92Hp<0.05)7F AATH

Y

N

i

Table 19. Time(sec) spent by each group investigating no-odor box and
odor box during 5-min test
(ranges with medians in parenthesess) (n=10/group)

Sex Group No-odor box Odor box(sec)

Control 25 - 1634 ( 84)* 26 ~ 178.1 (44.5)*

Male G1 (50ppm) 108 - 70.2 (20.0) 26 - 1447 (16.3)

G2 (300ppm) 3.0 - 1634 (15.3) 11.1 - 178.1 (62.3)
G3 (1800ppm) 25 - 36.8 (10.8)** 10.2 - 101.9 (35.1)*%

Control 125 - 370 (294)% 172 - 979 (44.2)%

Female G1 (50ppm) 9.8 - 51.3 (33.8) 13.0 - 1158 (41.1)
G2 (300ppm) 88 - 39.1 (19.9)%= 13.3 - 73.8 (36.7)**

G3 (1800ppm) 82 - 394 (20.0)% 122 - 695 (35.9)%

*P<0.05, ¥*P<0.01 Wilcoxon rank sum test

— 63 —



=9 JAZE de AAE YT A% HES aFEE H
7} Table 20% 2 éiﬂr—% AA

F29 A9 50 ppmTAMT 49 %oy, 1 9 RE aFANAME
BEA7L 56 %ol4e] ZH}E Rt EF HuTIH 1vE F2Y
(1,800 ppm)ol RAME Za ZAE BPon, TAHSE {43 Aol
7+ 1A THp<0.05).

ol

2

Table 20. Mean time score(%) spent by each group for investigating
urine odor in percentage of total investigation time
(ranges with medians in parenthesess) (n=10/group)

S Control Group 1 Group?2 Group3
ex ro
(50ppm) (300ppm) (1800ppm)
Male 8.2-97.8 8.2-849 30.8-97.8 60.4-90.8
2 (80.3)% (52.5)%% (71.8) (74.0)%
F ) 46.2-83.6 28.3-76.1 29.8-89.3 52.2-74.1
emate (58.9) (56.8) (61.8) 67.7)

$P<0.05 Wilcoxon rank sum test

watd A7) 238 2 o 1-BPY =&HA ¥ dxTdAe FEl
Al ol A (EM)Q ol th3 ZEAHEFH)E RAeY, A= 50
ppmToAAE e B3l ojgde o g 7|5 /do] Egtoy A
HEA Fx EAoY BAH FAAE Ut ZAoR HrrENG.

mat E dAFoMe 1-BPY Z29 A4¥FFTEY FHWRE)N 9%
b, & AF o]A(EM)Y =dMNY VS HEFHE) HAE T AAH
=584 43 HEZ 23 AJEZ T BHAPL nXA FE AL
2 YErgt
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FYEN AFE AR F%E AFA 2F BE IR F
2 Fo WA oMY JFL WALAS Brsol A FAA
2 FH02 FY TEgA YYFEL o§ APEA Tz o
# =4g ATeE Bobz, 979 oz DastEgde ARES
T 5Fel % S84 WA DFAY AE HE BUF A

E(LCw, 3 FABAE A4 FRE AT HEFE /LA )
A A% 2 A% Agel 9w 4FHY A, 5
L OFY 2AY AN AFAT, DEYAF 2

o FaA =it
EgAy Mulo YEH FAL Fig. 149 2o FYAHE SHL
2 AYPEA Tg 2L HEV] Y3l generatorg ol &7 gast A
% AAFT7NS TEY AE FHE vt=E H7]
273

Aste AAAS wiEE S
]

30-70 %, 29 150-2008 22 12X A5, 12470 &%
7] AAEE class 10,000 (5 molst JA7F 143 35078 o]l sh)el3t o]
o R yelE 20 ppmoldt, 87 e ANF 12-173 2353, 49
2o 7 2AL YzeHd ANEEF 542U A, F, 1529 3
gAZ FAsE SAUE BEAY AL olE ¢ THEUE o
(OECD Guidelines for Testing of Chemicals(1981).



AFE 913 7171 2 #48 AR5 TEHQA systemd 2371 )
shul, o) $E¥F £97)&0] SALAT o} )
ol AFE ZTZ ¥ auto monitoring systemE ztFo]
of 9% AN FAS daa) BAE AW Tt e,
4 29 BAS JREFY FYE T A7V ¢ 2y
A} Roger 5, 1995)
(Supply system)
Clean air production . :
equiomlent 1 :
[Tem. - Humidity controller|
Sample :
production : Eﬂ .
equipment (Mixer)
: i (Inhalation
i] Sample supplier : sysem) ‘\ (Monitoring system)
C?;:;gi?etion l Chamber operating ]
Water| —— | — l Concentration(chemical) ]
F — H :
ood [ Environmental condition |
animals H :
l Animal - Physiology )
: - Behavior :
Air (Exhaust system)
—’ : """"""""""""""""""""""""""""
Exhaust |« Filth-treat < Hazardous
unit equipment i [article col]ectionv_’I':Xha'.‘t’st :
Water equipment unt

Fig. 14. System for inhalation toxicity experiment



g gaoz AT Asay
2 o A7HI AUtk ol&

B AN NYERE ALF 1-BPE 434 A7t 4B W
Zah} YMHoE EAol UI 0F T AS(0002-003) T v

l?_

sl AlS(0.0001)7F R (TCE 4% 0.1, 0.023) AlH o] ¢35t
A BRETAG SHEAE B9 dozd CFC, HCFC, TCE, 2-BP
T2 AABAZ AME3te FAHNA I QAEEZ AMEEHT QlSo] &
HA 31 9o, ol EAHE AFsE xYolA SD RatE o] & AANE
29 o3 FASAH, FHFAEAE, HEFAFISAY, ATAUEAY
PXe 9% 5 owdy SAANEE B3 FAAHE Hubstua 9
c}.

drtH oz AAA, 53 A ARA] 2721 O71EEH
Bls] AAe =4o] AAY w1, QAAH] Houy, @71EFA
HEol 7hesta, @eE 3 98T AAFAAANF ZAH
on, @AxSE7 w2y, @@L, @R 3Tt &olst,
Aol w3 @71 MHdpdof & ol

oz #HAM 1-BP= 4L W& wREHA fstont
AT AAAZA 8F A

e 242 9T Yo
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AArgo] lolA EECE 19799 % 1,500=(ECDIN, 1996). 4&2
19959 % S50E(HA LB T XA, 19950 A vxg9 7
£ Alfa Aesar, a Johnson Matthey CompanyE X3 871 ©]/d<] 3|4}
oA dzr 10HEATZ AFE3 AAFE WA YA FgeoH
(Chemical Week, 1996), 2E<9 ¢ 2-BP7} 0¥ % @z 100E€0]
AAFA S S (QESSTZTALRAL 1990) HHE o vjFel Fyo vl
3] 1-BP9) A Frle oy goz Agd AR H4FHY, g
ool AarEn FEFHE ZAEII oW AF(1996d % 7IE 500 Kg
F)9 9 APEoE AILHI LS W3 A K3

T3 A8 & VFES 2A 2 dutH 2 E5EE disiA

TE FIAAH HME B9 :=&7]F0]
AR dA=o glovt 1-BPAl disiA e 8 vaHE £F =, 59,
AE Sz opza HdAHo JA Ut



Table 21. E2EA FEZ9 AJFE =27 v
= & 71 #(ppm)
SRR ® A4 Moo
B3 |ACGIH| 98 | 5¢
Acetylene tetrabromide |CHBr.CHBr; 1 1 - 1
Bromacil CaH13BrNzOs 1 10 - - |(mg/m’)
Bromine Br 0.1 01 0.1 01
Bromine pentafluoride BrFs 01 01 - -
Bromochloro methane CH2BrCl 200 { 200 - 200
Bromoform-Skin CHBr3 0.5 05 - -
Boron tribromide BBr3 - Cl1 - -
Difluorodibromo methane |CBrzF> 100 100 - 100
Dimethyl-1,2-dibromo-2, |CsH7Br:2CpO4P 3 3 - 3 |[(mg/m’)
2-dichloroethylphosphate
-Skin
Ethyl bromide C.HsBr 5 5 - - 1996 ¥7H
Hydrogen bromide HBr C3 C3 -
Methy! bromide-Skin CH3Br 5 1 - 1997 WA
Trifluorobromomethane |CBrFs 1000 | 1000 - 1000
Vinyl bromide CoHsBr 5 5 2A -
Bromodichloro methane |CHBrCjp - 200 2B -
Dibromochloropropane CH:BrCHBrCHCl| - - - - |0.001(OSHA)
2-Bromopropane CH;CHBrCH* 1 - - - 1998 A A




1-BP9] djAI4HE 2 propene, 1,2-epoxypropane, 1,2-propanediol,
18] 3 propionic acid®t B 18+ &Y (Tachizawa, 1982), o] ¢} #-A}gt
2-BP= Rat(WistarZ)& o] & 4A|te] HAIFE (100, 200, 300 ppm)F
A w9 2-BP AHEEAAAM AHEgo2RE HE no EAEHN Fa
hALEE 2 acetone™ H§°lﬂi‘3}—1— B 359 HMoon T, 1996). AzE
in vitrogol 93 AT 2 AFYHL i zolHE ztugloy 2-BPe}
T AEC] thA Aolds "}EMJJ— ATt

1-BPd] digt vAE FASAWHCIANE AR HARdgTF 4F
(TA98, TA100, TA1535, TA1537) 2 WiF 1F (WP2uvrA) EFA
49 A74E Jehliglen, &AM E dxT dEd APTF
28 Z2E HETY FHNEE 026 £ 013 olReH, ANEERAY £
279 A, 50 ppm FZFAA 019 £ 0.08, 300 ppm EZZTANA
032 * 016, 28]l F1FEQ 1,800 ppm FZFoA= 025 = 0152
Nz Nxe vusyd s i 24 T2FAA Y AR E Tt
st kol AFMAIP Y A FHoE AAHEHAUG.

2-BP9 A% vAES ol&F Hojdd ANIEH} HIAMNFE FEE
5000 pg/plateZ 39S W] TA 1007} TA 15359 dxdetdFoA <&
do2 Jehd 2-BPe AxdaE #Fd oA @71 XYY =A
HolE o] AU (Maeng & Yu, 1997, 33t +24, 1995),
EFF WIFAHESQ chinese hamster A Xl tha] A | FAE d=
HA1FEE 246 mg/ml (F 10 mM FEIHDE 3t T8 6GAR
3RE d 249 285 YUY (Maeng & Yu, 1997, &34,
1995).



=3 MHAF F RatE o83l 500 mg/Kg, 250 mg/Kg, 125
mg/Kg body weight®] 39AIZ 284 ¥R R 3 & FFAXEY 48
ANPolA Haste BASHPL 1 29 F2e #FT £ QoY A
APd4d gy APF9 v go] o s wet AT Favt &
Hoy FFolMe HEF YAHRA Fgol Asol FAHUN M (Maeng
and Yu, 1997) ol9] A34E v|ag o sstEH FxF zd o) W
oldd 2 A¥ANFEY A ME A zolE YEMAI T

RatE o]£ 3% FAFASAHANAE 5E 5ol 4L #FHA
Zron IFHFAAEE LCsoe 14,374 ppm(95 % A1 3HA], 13624 -
1559 ppm)o 2 H7iEo £ v FAFAH FEE ERVIS(ER
B.1994) =, LCs7} 2,000 ppmeoldte]l® #=E&, 100 ppmoldts &
J9E=22 BHe1 o] o] 7|Fo 2 & o 1-BPE $5E3=
e & ge AR 40 ¥ EFE HrHAY.
ol¢} HAF T2 33U EQ 2-BPY AF$ LDs(Mouse, 4 T)T 4,837
mg/Kg(RTECS, 1995), Rat®] ZFAI@A 2,000 mg/Kgel’(Hita
Research Laboratoy, 1995; 3}3t 74~ 1995), LCsoll 2194 E mammal
9] FYA$ 36 gm/m3 (RTECS, 1995), Mouse9 F¢Al 31,171 ppm
(Kim HY et al, 1996)°]1en, SD RatE ol8& JFAZTEXRNAE 2
I AF F7F AL A 85H A}, EFF 4 RPAx L 5
59 FAE BRIy AU g A7l g FAFEALS AY gl
Aoz BAUFHYTH(SstA T4, 1995).

o213t ZAANEL Z¢sE 9 bromopropaneFo FAFY=A
B-T-X % 49 {71 8AF v3] vj§ & AHE 240

X

fr

flo



8F MERA FYUSAAAE ZF2Z7|T T FE 5ol d¥

& Holx ¥Rond 1,800 ppmTolA F=2 4-5F Zd F A
9 ZadRo) BEAHJoH, ABHAFE dETd ¥ dix F
7tk oy ol ate #EEHA g

Z2 FEF =AANET @53E A 59 ARE AMREHAAE
ketones® F XA el Eo} 50 ppmiToll A HETF(4.8 mg/100ml)
Fgde gloey A" x40 mg/100mDE YEMNSTE. 300 ppmT
(5.67 mg/100mD ¥ 1,800 ppmit(7.71 mg/100ml, p<0.05)°l 4= ketones
o] X7} A7) E oldAl UYElUE FUHE HA ol AR HFAFT A
ol A U EE oA dRZ &8 Rt a2 wjdsto A
F9 ZAE B RAe=Z JoHAIY FAY Aee FAH € 50
ppmT# 300 ppmT EFANA Z2 27|EEH dERF H& AF A
AgSE BYA 1,800 ppmT ZEZ 6Y FRE FUksitr) 219 $HH
Aasr7] AR ERE 279 FHEE O EE FEANHA /YA
(0.05<p<0.00D)AA Zx3te Z7E Vel AsdHAZ] ZF o
ZF3 Z27Y vmA 17 23S g AV A A 543
Feo AlgE HAINASoY 1,800 ppmEellA e AgHFH TS F2 21d
7R F7rslg7) ol F Zadte A¥S vEidol, A YA Als
A Sn AFwsiete] AP gl Aoz AaHAY. 1,800 ppmT
2 A FY&A ketones® FA7F dEZT(2.6 mg/100mDol v]&) =
A YERHB.09 mg/100ml, p<0.001) A7 52 H Ao 9 AFH4LR
AZAHoW Ao g HAEFH| AT

1,800 ppmTolM e FARY 4R G AdiFFo] T B
FoAARE F7/HP<0.00DE ZHF W3t SA7sAEES AR
gl stz AAbolA 7+ 715 X EQ ALT, AST 9 LDHO X7t 9
AJdE A 298 RYoy o BEF AL AFWY £ E YEURA
onz WYWog HiHe FELE BIEHAE FUHh

— 72—



Lo

AU EZF AN E 1,800 ppmTl A HETH ¥
% 7Hp<00DE Yetlieu FH2d A3 a4 o
A okgka ez AAZRF dEI vas) Fol
1 ¢¥ol 1-BP9] 85 wbx Fojrzh A7) F3e] |
BEH A

) HoRAA AA A dEEH Blastd Solg 44
rel A ekgtom diAE YA WACIAL & °1FT,
1991 ; BIS—W %, 1986, &AL T, 1989)8 WIS
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W22t ZAtdlME 2-BPY ABAEAH oA E F UYL
Arel 92 z287)B AH S(Park T, 1997, Yu %, 1997) U
orgrom 7b A o, wF AA AY 5L H & E 943t 33
Hulgoz BRI} A AFERA xZo e IFe FFHA IR
t}. & 7+39 79 hepatic lipidosisell 2§ cytoplasmic vacuolation®]
ZAnsk Walel AAe] A$ tubular casts?’t ®.o]E nephrophthyZ} d 4
oA FAFRRoU o APFERAY T &3 ¥R AGY F= §l
qom, AFEE stedo) BE A e 3 Lol F U= &
A(Gary %, 1990)2.2 HI= A

aey o9t §A1E 833 FRE Z1 e 2-BPY A
AAAZ HAFE ZETAANN AHTE2AY davls AT
Zaxe] AR T AstF T dFol d=ol F —1’3‘—/‘}°ﬂ/\1 el
g9 o1 (Kim 5, 1996; Park 5, 1997), Rat& °]| &% S5 EAHA A=
AAEQo] wj¢ 73 A2 Fdd v Jon(Yu %, 1997; Lim %,
1997), SD RatZ o]&3td 28U EFFA4A(125 mg/Kg, 250
mg/Kg, 500 mg/Kg body weight)E 250 mg/Kg body weight &Xx
o] Aol A AMFe] FAe FHY AL L AHAY AF, AAAES A
mAxe FHAZ ARAA FAF Fsirt TAHJ LW, 2E7|A=
AgL 7% WL 7AFH HETY EH5AEF, FHETAH N,

o
o
i

X
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aga 9 AT A g 3 Sol TAHAY A =
718 AT 1%, A%, A35A T Ve Zrlde F)F dFo 4
EhA] gt g oem(Yu 5, 1997), §YSEA AFdAME Ichihara
5(1996)2 Wistar male rats& ©|& 19 8A]7Fe. 2 300, 1000 ppmeill A
957k, 18l3 3000 ppm< 11¥ T ANEFIZZ 27 300 ppmTFH
1000 ppmv o] AFEE AF T4 6.7% I 181%)s 4= A7 |F 1
3 Ruge FAZ @438 7 (2@ A$ 50%0l4) HAoew, Azt
Fol JAME txFd vl FZFL 37% ol TAE YUz
3 AAAME 300 ppm ZE279 A FHE 7 4 Ho] 4.08%
2 126% ol ZAsPoen, H¥EF HF$E 300 ppmToAME St
(95%) stR 2o 1,000 ppm o] FHEE 385%°]49 #2E YEMAA
t} (Ichihara %, 1996)3. X 313} o}

Lim 5(1997)2 2-BP9 A471% AldE 98 4R SD Ratg ol &
1443 B35 4300 mg/Kg, 600 mg/Kg, 900 mg/Kg body weight) 2
3 A A F7|(AA 4-59)7F @A) AAH T, 900 mg/Kgtol Al
114 9] AAF7IE BAFo AlgeA] Yehd 238 FL3 57 b3
o”° ES’&"W "]34“1'01 Fod TE AF FAE VA F

Hek A3 5o Aol wWE Y& Eop
=+ -’T— %l‘;’(i‘il-. g el A, v S Ay FAY
‘?‘;5}% #ZERA FRoyt da HE5L FFHAY (Lim 5, 1997).

o FAR sEFRE Zaulde EFE OF
dibromochloropropane(DBCP)¢] 749 Whorton (1983, 1982)2 o] &
Aol Zgd g3 Ao FAF ZA FFo] JY&E RuIPoH,
Rao & (1981, 1982)2 T EAE S B3ld AAS5HEL Idsiddx
g 8=

— 74 —



F AHRES v E o 5L s S 2 9oy BEol
& FEF Aolo 3 549 FFol ZA “YE=2A HeEta
2 T AU
bromopropaned] 542 AA FUA AAAAM HFELR
Zo] $a 5 o|(Tachizawa, 1982; Moon 5, 1996) HEo] 2|3t
2 8 F 9oy Fgstxd FHAA E @ 2-BPv 1-BPRET
Aol o} 1-BP H|3 gA BEBr)ol 22 F Utte
lojty, oz WatH 1-BP7F 7xACZ ol AAT FERZ BF
g $ glon oz s H5A49 dYx zolE UEHUIL e Aer H
7HE o] R}

wet A 1-BPY 853t wHEFoo o3 dA P JAA33 Bz
ZtA HAM A= 2-BP FUZF2A JeElvs A7) Wi =¥
7] e gt 9FL AU wf e AoE ATEHW, 300 ppmel
gt Fo A= A Eold FFE VXA ¥ Ae=E Hol 1-BPe
8 v FARY F5F 77101994 9 F5EAY 5A
FEEA H‘*E]Z] ?%% A2 Bt o

ANZ FrHe FASER, 3H2E9ED 9 FE(drug) TF &2
< o]EZAE(xenobiotics)< AW EAL TAEC 3iA ARHI S
doA FEdAdetoxify)HE ¥, e &9 2He 83 ®Hog
40 & YAMEER HEHA AU o2 7)Hdd 3H§-‘?: 2t 8-& 3t
o), o]gtEo] o] EA tiAte SlojA B FAELE e &4 F9 3t
P-450°] tH(Lug}t West, 1980). P-4502 $3Fo] W& AH X9 Aol& gl
U Aol AwrE <l 7]F(organ)dll X3 Qou, o]EF Hal o
g} A A 34 E 22 hormone, prostaglandine, fatty acid®} steroids % 9
At E gsle Ao gEA AT
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P-4509] 2dL F(species), Ad(sex) ¥ Z2EF T oy B
2 ztol & B ofmAte] Ao ZAHE Fo] gene familiesoll ¢J3)A]
73 (Nebert®} Gonzalez, 1987) A, &8 R tlAE SolA A7t
] ¥ P-450 superfamily <] %%“&E FlFo o]Zrh(Nelson %,
1996).

A gH AFolAE olEF3F BAW FAHESH thAret #-3}
o hydroxylation, sulfoxidation, N-, O-, S-dealkylation, peroxidation
53 & g ¥ &n 322 mixed function oxidase(MFO)z}
1% ddo)A = P-4500] 1-BP9 diAlell oJwg 285 s=AE ot
stz std o

Wz 1-BPY Z2% %o uwlE 7+2] microsomal @A 3
E 333 259, 4, & 50 ppmTAAE 2T EY A" &
Ao, F2Fxe FUte dEoA duide FFE FI1EH
B oj3d dAL olEHY AW Fdod wE A7
wgolztm B 4 vt

P-4502 A3 FAZA o b9t A single polypeptide®] heme
NAZ EAste S5 NI EZA o]EF tirtd #st=d, 1-BP
%9 Z2 A7 & 7+l microsomesol] UoIA P-4502] F gHEHE =
d A, 2T SAHA By T2FAAM 4" FAHAAE RHey
AgtA oz FoAdL AARH(D>0.05). P-4509] FHF2 Ao, FHH<l
82, &, 7Mi(strain), 4, 9% % ZT2EZHY FT/F T X FF
9] ztolE RBo)EH|(Ciaccio® Halpert, 1989), ¥ QT A= P-4509
g dFE F F UE 892 F, 4], IdF F& FAE F v
AT ABZA 1-BPol 9siA P-4509] #FFo] i He RS iﬂr%fs}%{
2, o) 42 el EAstE €A EH’\} g A&
zZgo] agozM AU F5EHE 7IEHY fajssted ®Bt 0}‘4"/}
AA FAEADY tALE dAMNA P S 2dste e A4
o

N

2
i
3
=2

ol ox mu g



7+e] microsomes®] EA)etE P-4502 o T/ FHELZ TA
o] glon, ol &40 F2AQY EA YA E ot ite] A
A7t 2ol & Rolm(Ryan 5, 1982), o|& ZZe &L= 712 o
§ g Eod 2 AYAe sHXn U wEAd 3 dFM=
1-BP9] thAls} #aEste] ojd F/H P-450 THELAI BAJEAE
w7 $lstd P-4501A1/2, P-4502B1/2 ¥ P-4502E1 Hele] FH &4
Ag4<& BolE EROD, PROD ¥ pNPH 59 Fvjase] E4:=E =
A3t A

a A3 EATAHS foAL glley PRODS pNPHE &4 %7}
1-BPel Z2% Z719 gEo J7iHE 4SS 2o, P-4502B1/2%
P-4502E1 S8 &47F 1-BP9 thAtell #H3tE Ao obdrt A€o
BE, gAaE e wjdHE SAHFA ol P-45039 FsHAE 48T
F AL, GAATAHFAE o] &3 WA AES FY3A FotA &
A3t7] oEye AFHS U

NP EA &) AXAF AdAe] vXE 93 AEA JojxEs dut
oz fFafdalel ERHE AS AAE o5 o JFE HAas)
71 918 o3 7}A| AlA] "o} 7]} A(natural defence mechanism)o] ¥ojd
t}H(Abbas &, 1991). o|F Wr|so] B d4AE FIdste Aoz &
HA Qa, AXAH dd3 AP dY9E AAIde iz U
(Koller, 1977, Gaworski, 1978).

A 549 9lof 1-BPoll Z2E S AAWA dojd & J= ¥
Auts T MAEAH WYL dolry] fHs] T cell®] otd < CD4, CD8
cell, NK cell®} v]&& 43 A3 T 4379 75 w=at T A3
9 olgd e ME & MEXFAGWS zZtEh 9 E Helper T cell& F%
CD4E YEh 3, Suppressor/Cytotoxic T cell& 2 CD8L ettt

CD4 cell& Class II MHC(major histocompatibility complex)<} 39
& 45ty A 3lE Y} (Bierer, 1989; Janeway, 1992), £ d-FoA =
CD4 cell A ¢, & 25 223 2T {3 Zo]& RoA



Zsrom, CD4 celle CD8 celldlA ¢} 2ol & EF ZZ2F3 2T
ZHll 2 & Aol & Holx] &3trtd. CD8 celle Class I MHC® A%t
NE AX T3 F4E AAst=d gutdo = virus ZFHAE] 7
7 e GAE ZA7IF oA T8 48 S FIsle oz 4
A A} (Brideau, 1980; Barclay, 1981).

WA G| ALE3 NKR-P1AS A & rat leukocyteol ™3t NK cell9]
FAZA F2 AFFTA SAS2 FHHA &L AHAAN FTL 84
ot} Al AAHAY i xEAEES VHAE AR dEHA den
(Kraus, 1996), & a3 A3 CD4, CD8 celld e E2F%d wg W
Fol gl Aoz yelgou, NK celldldE ¢A ratdld E2sEo
et F4ste F¥S RA, 1,800 ppmollA e FAHLE F4% Aol
7 ARG (p<0.05). o AFHE HIo #)il RTel TES 7784 F
ARt AA NK cello] #a3oheE A7( &Il 5, 19959 WL} FA}
T4 BmAth

ANEEZD ZZ2d o3 AFFTEY FAMB) vXE ol (R
M) 7 EEE)T AFAFTEH dFgS AESY A& dxdH
Z23Y AFFTE =& o83 ool dE 7IEAHE =ASAH.

Ratst} mice®] o] (R tidt 7|3 (FEEFHE) A o] (%)
o xME TomEAM F£RL AA LAALH E(Hayashi, 1974; Carr,
1965; Rose, 1975), ¥R 2 AR Y A & AMNEE)LHE Rd3t=
Wi og ARgH 2 Qo (Bronson, 1971; Scott, 1970; Jemiolo, 1970;
Ninomiya, 1988; Hayashi, 1979).

EZ o] (R MNEAACELHE) Yol MAZY QA FA HANE
3 HAdde WyE dF=HT 9 ev(Hayashi, 1979; Novotny,
1985; Hayashi, 1983), o] &9 A7 = HANY AFEZA =9 M F
H & (MRS W) S AHE3A Y. 2 dAFdAe £7bo s 1-BPY &
UHEZZ JFo2A, o] (MY = dAe ANE2ZA AFAF%AH H4F



& 539 Hristgd. 1-BPY =
Birol = 3AE VS (EH)ete A2
v &) 7|3 A (B0l T wroy
H At

WA 1-BPe §UEEd O HAFFEY FH(MRE)CZ o)A 9]
= odA Bde 53 71@3(%&%1&)011 #3 N3 PFstH FGFolt
FHEAF L gAY ¢ Ao 2 YEy.
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1-BP<} 2-BP9 Az Wy %ai}t—‘};ﬂ ZHol A Aol HE vl
AxRHE AHFRIE A& ot iEz HHez =
(CHsCH:CH3)3 2.5 (Br)< 127 T, Bdx=E 2494 FAs=
o2 ol A= 1-BPY 2-BP9 €2 3 % 97 %A X9 ¥ &
34 ® H(Morrison, 1975).

CHsCH:CHy -~ - CH:CH;CH:Br +  CHsCHBrCHs
Propane ¥, 127 C 1-BP(3 %) 2-BP(97 %)

T3 FEE sFEFe BE ZAPsAFEEEE)ANUX  4H
[Kcal/mole] & ®l®3] 2H 1-BP9 A% 69 Kcal/moleol\} 2-BP9] 7
< 68 Kcal/moleZ 2-BP7} 1-BP Bt} Br9l szl 44 dojd &+ ¢
o, 1-BP7l B & <HAT dEYS =)
a8y ol A AR JHE vnd Aoz AFATIY HEQ
Ao iA E [Kca/mole]ld] A%+ ¥ 3A 9E&F U vt
E Fx Ao 1119 A7 B S ES AR o9 3
v 28EH7] ALEREH dojun A¥EHL 1071 A7 7 #31
Moz Adxo 10709 b2 AF s x 7t dojx)7] ol



G259 WeE(CHA)Q ZA-$ Ex7E SHGAY 4xh) sist=ds 2
gaeld iz JHE 397 [Kcal/mole]ol W &2~ (C-H)9 AU A
Et 99 [Kcal/mole] o} H(Morrison, 1975).

T3 F2ARFEARX)S A EAgA FEM T wHEste] FAS
o] dojd F glom E3 &FuE(AD, FiHar(Ll) 2 EMg), oFd
(Zn), FE(Cw)TH &3 EAo] 72 BEFAMHB Fedr

Ve AdE Za .

RX + M + H --——— RH + M =+ X

getd gEAstEEe HA(EEES ANAE Aoyt ATA
So] ohd fEl} HlwgH £A5 HAAY BAS ASESFD
259 AEE Welok gRI

= ol

mety B dF 23S FFst B 9 1,800 ppmTAME THa A
Zo A A FA F7F 2 AXAH BYAAA NK celle] #ZFa
7Ago]l gl om, AJFEAo] thAtol o] cytochrome P-4502B1/2%
P-4502E1 B9 E47 Bodate Aoz 2AHUOY o A §7)
L£AFAAN Jdetde Qe HrisojAn, Weldd s FHOE
& FAEATY FAFUSA, BRFAFASA, ALY W A
= g3 @ FZH(mE) v oA (REM)Y A CEFES A7
g5t 43 59 A7 AHIHE 1-BP7} 2-BPel 71Esd =4
o] w9 23 benzene, toluene, xylene, trichloroethylene,
trichloroethane 5 ¥t #7]1&AFol vHsME vBjud HAo] ¥

A#E BAH.



R eE RaAAFY AT L¢s AFT G2 KI1EAT ¥
$ ol BAus WA e mTHoN, GANH HBAH, A
g5 gAY ARAZA RIoloF T $4¢ YRR 54 2
T dohE FelA ¥ 1-BPS SAAT dns w$ Frie dAnz

>
~

RAAH FF A2 dA ABAZA A= Ade FaliEtA 8

£ RAAA ) &) 1 g2 FFE S dLY s & 7HA} 9,1
T EEE ddHAY

olE M E Foz AFe I dFFH 27, FEAFAAE
F71E54A DAEH 2 2AEANEH, AF=A, AADH HAFA,
AAEA, H71FAANES GUEY ¢AE FEI FE3] °]FoA
oF Aot

— 81 —




V. 4 =

S.D RatE ©|-§ 1-bromopropane(1-BP)& AP EAZ3o 4A17+
29 FAHAEUYSAH, 1¥€ 6417, F 5Y, 8579 Fo o3 A4

£ Eoo e 2L A%E 2T

3
=

3
T

ek
2
o)

jab)

©

i

4
ro X

!
Mot de

L 4R9eEF % g3Te o§% nAE BARAN A
goz Yehgow, 877 A9EA 59 29 R
8% LANPANE NGB FoIF BT
F5) gsket.

2
X
br
)
Lo
Jo
2

'~

2 4NZt AAERo] % FHFYABAAE 2YFE Sols Y4
H 27 8 WelzAsy olgadic] BAHA Wskon TukiA
FE(LCs0)E 14,374 ppm(95 % A1Z HA]; 13,624-15596 ppm) 2.2 4t

ZH At

-

3. WEEA FAAFAA 1,800 ppmT &7 BT AT a9, 13
of FUFAZ FYstA FHA 2 (p<0.00D), AHEAAE, = R
A3 AP HAl M= AE4H HFUe 238 JdEYN L

, w7, 3, A%, v, A% 5 HE 2HAA AN T H

18 Wus Aa dao 9 2 2gy)Be FHEE B

e Rl
ook
XN 8
& i -
;;9_,0
i)

4. Cytochrome P-450 9|&A4 Fvjai e &% W3t HE Z3 1-BP
9] tjAtell Cytochrome P-4502B1/29} P-4502E1 ¥ &4a7t #d3)
= Aoz =AU



5. AlEAR HAA WA= 4 AEANH 4R Ratd AF CD4” T
cell®} CD8" T cello] x4 ]Ez‘s}o:] 2 Fo] AyrHow e
ARE BYoy ¢, flem, NK celldl 3%
1,800 ppmv2] ¢A Ratell b zkel7h QL TH(p<0.05).

|29

4>
l—ﬂ
—1(1
Jo
L
F{F

_t
_L
ol

6. 1-BPel Tzd 4R5E FAMBO] 93 & + 45 o H(RH)
o w(RWANS AT AAE Eo AABESH gL A
E¢ 2% A¥ed 2 Tesso % &AL YEx gt

ol4e] A3 1-BPS LCs= 14374 ppm, 857 HAANZTZo| oo
WEFoA] SD Ratoll dolx Eddole] F23 2 F2Zbo] o3k A3 Y
A G YA @goen, A4 2 HEEgH HAAE Eo
F HWE AFHA gRovt, ¢A 1800 ppmTolA NK celld] A XA
He A oA dFE vH
2383 1-BP9] thAlol= Cytochrome P-4502B1/29F P-4502E1 9%
27F #A3tE Aoz ZA o



O W

10.

11.
12.

13.
14.

N. 3153

International Register of Potentially Toxic Chemicals(IRPTC),
Databank, 1994

FaststEd oy FFAY, 45, 199%

gststd v L, 7|EFGEAY FAAHI A H, 1997
Vienna Convention for the Protection of the Ozone Layer, 1985
Montreal Protocol on Substances that Delete the Ozone Layer,
1987

Blake,D.V. and Mergner,G.W. : Toxicol. Appl. Pharmacol., 30 :
396, 1974

Paulet,G.et al. : Toxicol. Appl. Pharmacol., 34 : 197, 1975

Kim YH. et al. Hematopoietic and reproductive hazards of
Korean electronic workers exposed to solvents containing
2-bromopropane. Scand J Work Environ Health, 22:387-91, 1996

. Park JS. et al. An outbreak of hematopoietic and reproductive

disorders due to solvents containing 2-bromopropane in an
electronic factory, South Korea : Epidemiological survey. ]J.
Occup. Health, 39:138-143, 1997

Yul J, Chung Y. H.,, Lim C. H, Maeng S. H,, Lee J. Y.,

Kim H. Y., Lee S . J.,, Moon Y. H., Reproductive toxicity of
2-bromopropane in Sprague Dawley rats. Scand. J. Work Environ.
Health., 23, 281-8, 1997

FE, AA AI7-653. FTFEF D EHIKRY =E7]F, 1998
Environmentel Chemicals Data and Information Network
(ECDIN), 1996

ALBEMARLE Co. USA, MSDS of 1-bromopropane, 1996
HAILE T3 H ok, 1995

— 84 —



15.
16.

17.
18.

19.
20.

21.

22.

23

24

25

26

Chemical Week, The Chemical Week Buyers’, 1996

Sax, N. L. : Dangerous Properties of Industrial Materials, p. 923,
Van Nostrand Reinhold, New York, 1968

Irish, D.D : Aliphalic Halogenated Hydrocarbons, in Industrial
Hygiene and Toxicology, vol.2. ed., by Patty, F. A., p.1249,
Interscience, New York, 1962

Clayton, G.D. and F.E. Clayton(eds.). Patty’s Industrial Hygiene
and Toxicology: Volume 2A, 2B, 2C: Toxicology. 3rd ed. New
York: John Wiley Sons, 1981-1982

Tachizawa H et al; Mol Pharmacol 22 (3): 745, 1982

EE— 5, TR 7 7V HEOCEERGEERSE BT 5
1-7v 7w < BFE, HAEFRGHEBR F39% S328, 1997
MREE &, 2-7a 7o > ndfidglsl-7aox 7o o0
TR, HARERGAEBRRIE H39% Al135, 1997

BENE (LB ERARE, B BT BREWHRAE, HRAH
KED L
Maron, DM. and Ames, B.N. Revised methods for the Salmonella
mutagenicity test. Mutation Res. 113, 173-215, 1983

OECD, OECD GUIDELINES FOR TESTING OF CHEMICALS.
F—EHRHRKA gt 1981

The Collaborative Study Group for the Micronucleus Test, Single
versus multiple dosing in the micronucleus test: The summary of
the fourth collaborative study by CSGMT/JEMS. MMS,

Mutation Res. 234, 205-222, 1990

Kastenbaum M.A., Bowman, K.O. Tables for determining the
statistical significance of mutation frequencies. Mutation Res. 9,
527-549, 1970



21.

28.

29.

30.

31.

32.

33.

34.

35.

36.
37.

Abbas,A K., Lichtman,A.H. and Pober, J.s. : Cellular and molecular
immunology, Chapter 2: 13-33, 1991

Koller, L.D., Exon, J.H, and Arbogast, B. : Methylmercury, Effect
on serum enzames and humoral antibody. J. Toxicol. Environ.
Health. 2: 1115-1123, 1977

Gaworski, C. L. and sharma, R.R : The effects of heavy metals
on *H- thymidine uptake in lymphocytes. Toxicol Appl. Phamacol.
46: 305-313, 1978

Bierer, B.E, and Sleckman, S.E. : The biologic roles of CD2, CD4,
and CD8 in T-cell activation. Annu. Rev. Immunol. 7, 579-599,
1989

Janeway, Jr . The T cell receptor as a multicomponent signalling
machine: CD4/CD8 coreceptors and CD45 in T cell activation.
Annu. Rev. Immunol. 10: 645-674, 1992

Brideau, R.]., Carter, P.B., McMaster, W.R. and Williams. : Two
subsets of rat T lymphocytes defined with monoclonal antibodies.
Eur. J. Immunol. 10: 609-615, 1980

Barclay, A. N. : The localization of populations of lymphocytes
defined by monoclonal antibodies in rat lymphoid tissues.
Immunology. 42: 593-600, 1981

Kraus, E., Lambracht, D., Wonigeit, K, and Hunig, T. : Negative
reguration of rat netural killer cell activity by major
histocompatibility complex class I recognition. Eur. J. Immunol.
26: 2582-2586, 1996

wl R, e B—, B0 M, hHE K, BREBRIERECBITS
NK, T kv B #liffifio 3#8), A AREXRHEEBEE, 3746, 1995
OECD Guidelines for Testing of Chemicals. 1995

BEE W EXTEEE. 1994



38.

39.

40.

41.

42.

43.

45.

46.

47.

49.

50.

ol.

Hayashi S.and Kimura T. Physiol. Behav., 13, 563-567, 1974.
Carr W. ]., et al. Physiol. Phychol., 59: 370-377, 1965

Rose E. and L. C. Drickamer. Bull. Psychonom. Soc., 5, 84-86, .
1975

Bronson F. H. and D. Caroom. J. Reprod Fert., 25: 279-282,
1971

Scott J. W. and D. W. Pfaff. Physiol. Behav., 5, 407-411, 1970.
Jemiolo B., et al. Anim. Behav., 33, 1114-1118, 1970

Ninomiya K. and Kimura T. Physiology & Behavior, 44,
791-795, 1988

Hayashi S. Physiology & Behavior, 23, 967-969, 1979

Novotny M., et al. Proc Natl Acad Sci. USA, 82, 2059-2061,
1985

Hayashi S. and Kimura T. Anim. Behav., 31, 81-85, 1983

Park KH and Kim CR. Induction of the different forms
cytochrome P-450 isozymes and comparison of aryl hydrocarbon
hydroxylase levels on rat tissues by chemical treatment. Korean
Biochem ], 17:10-19, 1984

Lowry OH, Rosebrough NJ, Farr AL, Randall R]J. Protein
measurment with folin phenol reagent. J Biol Chem,

193:401-404, 1951

Omura T and Sato R. The carbon monooxide binding pigment of
liver microsomes. 1. Evidence for its hemoprotein natural. J Biol
Chem, 239:2370-2378, 1964

Werringloar J and Estabrook NR. Heterogeneity of liver
microsomal cytochrome P-450: The spectral characterization of
reactants with reduced cytochrome P-450. Arch Biochem Biophs,
167:270-286, 1975

— 87 —



52.

SN R

&

61.

62.

63.

64.

65.

Klotz AV, Stegeman JJ, Walsh C. An alternative
7-ethoxyresolufin O-deethylase activity assay: A continuos visible

spectrophotometric methods for measurment of cytochrome
P-450 monooxygenase activity. Anal Biochem, 140:138-145, 1984

. Koop DR. Hydroxylation of p-Nitrophenol by rabbit ethanol

inducible cytochrome P-450 isozyme 3a. Mol Pharmacol,
29:339-404, 1986

ojAY, olFE, ¢4 AY, AE A}, 71-878, 1993

old &, 4¥FET, 508-512, 1991

AR —W, i, TEBDWE, &M, 190-191, 1986

A 2 3 b, Biological reference date book on experimental
animals, soft science, 96-217, 1989

Gary, A. B, Scot, L. E.,, Michael R. E.,, Charles A. M. Jr, and
Willam F. M., Pathology of the Fisher Rat. Academic press,
New York, 1990

Lim CH, Maeng SH, Lee JY, Chung YH, et al. Effects of
2-bromopropane on the female reproductive function in
Sprague-Dgwley rats, Ind Health, 35, 1997

Shirasu Y.et al. Environmental Toxicology: Method and Safety
Evaluation, 1975 |

AAA, F5E EF7IE. 1994

Whorton MD. Foliart De: Mutagenicity. carcinogenicity and
reproductive effects of dibromochloropropane(DBCP) Mutat
Res, 1983

Wyrobek AJ et al:Human sperm morphology testing: Description
of a reliable method and its statistical power. Pages 527-541 in:
Bandbury Report 13: Induicators of Genotoxic Exposure. Cold
Spring Harbor Laboratories, 1982



66.

67.

68.

69.

70.

71.

2.
73.

74.

5.

76.

Rao KS, Burek FJ, John JA, Schwetz BA, Bell T]. Toxicologic
and reproductive effects of inhated 1,2-dibromo-3-chloropropane
in the F344 rat. Toxicol Appl pharmacol, 1981

Rao KS. Burek FJ, John JA, et al. Toxicologic and reproductive
effects of inhaled 1,2-dibromo-3-chloropropane in male rabbits
Fundam Appl Toxicol, 1982

38t 74 ek A AE  Solvent 5200 £38le] drdetAF S

o] &g EAZAWOIAIY. 1995

gt T4 ¢k A AlEL Solvent 5200 £ -8v 2] CHO-K1 AlX&
o] &% FAA | FAE. 1995

Maeng S.H and Yu 1], Mutagenicity of 2-bromopropane,
Industrial Health, 35: 87-95, 1997

AT A et A ME Solvent 5200 EF-Erle] RE

Aol el FARTEAAE, 1995

EPA TSCA CHEMICAL INVENTORY , JUNE 1993

Hallenbeck, WH. Quantitative risk assessment for environemntal
and occupational health, 2nd edition. pp 105-146, 1993

Ichihara G, Aseda, N, Kumazawa T, Tagawa Y, Kamijima M, Yu
X, Kondo H, Nakajima T, Yu 1J, Moon YH, Hisanaga N,
Takeuchi Y. Testicular toxicity of 2-bromopropane. J. Occup.
Health, 38:205-206, 1996

Kim HY, Chung YH, Yi GH, Kim JG, Yu IJ. LC50 of
2-bromopropane, Industrial Health, 34: 403-407, 1996

Moon CS et al., Diffusive sampling and urinalysis for
2-bromopropane exposure monitoring, Japan Society for Industrial
Hygiene Health, K17, 1996

— 89 —



77. Paustenbach D], Occupational Exposure Limits, Pharmacokinetics,
and Unusual Work Schedules. In 'Patty’s Industrial Hygiene and
Toxicology’, Vol. llIA(edited by Cralley, L.J. and L.V. Cralley),
pp. 111-277, A Wiley Interscience Publication, New York, 1985

78. Registry of Toxic Effects of Chemical Substances (RTECS),
National Institute for Occupational Safety and Health (NIOSH),
RTECS number TX4111000, 1995

79. Roger O et al.,, Concepts in Inhalation Toxicology, Scend Edition.,
Taylor & Francis. 1995

80. Morrison RT & Boyd RN. Organic Chemistry, Third edition. Allyn
and Bacon Inc. 1977



IV. Appendixes







Appendix 1. Variation of the concentration in inhalation chamber during

the exposed time of 1-bromopropane.

Exposed time Group 1 Group 2 Group 3 Group 4
(min) (11000 ppm) (13000 ppm) (15000 ppm) (17000 ppm)
0 0 0 0 0
15 34.1228 15.028 59.0962 429.0701
30 10415.5332 12942.2792 15544.4482 15371.9013
45 11051.7871 13221.1914 15565.6523 162971494
60(1h) 11111.6562 13145.1523 15513.7363 16363.9511
(5] 111475126 13156.2089 15351.2304 16368.5380
90 10969.3300 13122.3408 15275.8623 16401.7109
105 10871.5830 12997.3974 15221.9589 16400.9765
120(2h) 10945.6542 12976.0517 15145.0615 17590.1679
135 10797.3916 12953.5019 15085.0009 17704.9355
150 10960.1972 12978.3056 15003.4033 17695.1875
165 10977.4726 12997.6591 14912.0117 17680.1875
180(3h) 10966.5458 12971.7138 14768.8408 17597.8925
195 10722.2382 12948.4736 14637.7968 17517.621
210 10392.4980 12926.6582 14498.2873 17332.7695
225 10919.1635 12504.5078 14629.3730 17199.9062
240(4h) 10897.9874 12885.4482 15286.5421 17053.7968
255 3514.2891 3107.8954 4007.2589 4166.5897
270 419.5724 347.2248 586.5111 668.4721
285 13.1258 195212 10.9472 26.3378
300(5h) 0 0 0 0
Total mean” 10909 £186.0 13013+104.2 15064 +336.0 17806 +587.1

* Each total mean concentration of 1-bromopropane was calculated from

45 minutes after exposed to 240 minutes(4h) and expressed mean * SD.




Appendix 2. Temperature(T) and relative humidity(RH) in inhalation chamber

for 8 weeks

Group 0 Group 1 Group 2 Group 3

Exposed day (Control) (50 ppm) (300 ppm) (1800 ppm)
T(CT) RH(%)| T(C) RH(%)j T(C) RH(%)| T(C) RH(%)

1 Mean 23.2 376 229 36.6 23.2 370 234 38.2
S.D. 161 452 1.56 494 1.58 4.30 1.60 5.40

2 Mean 235 45.1 23.0 45.2 234 45 236 445
S.D. 1.2 59 1.2 5.80 1.2 4.80 1.40 4.10

3 Mean 24.7 457 24.3 46.5 246 449 25.0 46.2
S.D. 0.85 6.67 0.86 743 0.89 6.62 0.93 6.57

4 Mean 23.2 40.6 229 40.7 23.3 39.8 236 42.0
S.D. 0.74 2.76 0.75 3.09 0.75 2.48 0.80 2.84

5 Mean 25.2 497 249 49.8 25.1 49.2 255 49.1
S.D. 0.44 76 0.47 8.1 0.35 85 0.48 8.1

6 Mean 24.4 56.4 23.2 55.5 234 55.3 237 53.6
S.D. 1.08 4.39 1.22 3.8 1.04 4.63 1.46 5.04

7 Mean 231 475 22.7 477 230 46.7 234 454
S.D. 094 457 1.00 451 1.08 4.77 1.33 6.00

8 Mean 22.7 50.6 226 49.2 22.8 48.4 23.1 46.9
S.D. 1.39 4.17 1.64 3.66 1.65 3.98 1.88 5.46

9 Mean 22.9 478 225 47.7 227 485 23.1 479
S.D. 1.92 11.20 2.02 11.94 2.06 12.09 2.27 12.92
10 Mean 219 46.4 215 471 21.7 47.1 22.0 46.9
S.D. 1.21 10.45 1.04 6.54 0.86 5.86 345 9.41

11  Mean 224 49.7 219 51.0 22.2 488 224 49.2
S.D. 1.39 1.83 1.24 247 1.28 2.16 2.36 347

12 Mean 23.6 35.2 23.3 354 237 36.2 242 35.3
S.D. 161 115 1.74 9.76 1.70 9.26 1.72 8.86
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Group 0 Group 1 Group 2 Group 3

Exposed day {Control) (50 ppm) (300 ppm) (1800 ppm)
T(C) RH(%%)| T(CT) RH(%)| T(T) RH(%)| T(C) RH%)

13 Mean | 224 338 23.1 36.6 22.8 40.1 225 39.7
S.D. 1.87 14.8 4.65 10.6 3.74 8.7 2.48 9.66

14 Mean | 234 374 23.6 365 235 36.8 23.9 371
S.D. 141 10.6 1.75 8.77 1.88 9.28 1.43 7.48

15 Mean { 288 375 23.0 38.6 23.1 376 233 394
S.D. 1.74 8.77 1.65 11.05 202 10.42 1.18 9.85

16 Mean 22.7 374 231 36.5 229 34.8 22.8 ‘36.1
S.D. 141 10.06 1.60 8.74 1.48 9.35 1.04 8.81

17 Mean 24.3 39.2 24.2 37.8 23.9 386 240 385
S.D. 0.81 7.74 0.97 10.04 112 8.87 0.49 9.91

18 Mean 21.6 39.7 215 35.7 219 355 225 37.1
S.D. 1.30 7.04 1.17 4.97 1.06 4.66 1.10 4.44

19 Mean 217 44.6 216 442 219 431 225 425
S.D. 1.34 10.12 1.39 8.36 1.23 7.50 1.20 4381

20 Mean 22.6 494 224 475 22.6 473 231 45.6
S.D. 0.98 2.90 1.08 3.23 1.07 2.60 0.89 2.72

21 Mean 23.1 439 22.8 411 23.1 42.6 279 40.6
S.D. 1.06 553 1.26 5.61 1.27 597 1.04 5.29

22 Mean 23.3 46.7 23.0 452 23.2 45.2 239 444
S.D. 1.02 2.23 1.26 3.03 1.17 293 1.04 3.84

23 Mean 22.9 375 225 36.6 22.8 37.1 235 353
S.D. 1.14 451 1.33 477 1.37 471 1.11 5.04

24 Mean 23.1 40.5 226 39.2 22.8 41.2 238 40.0
S.D. 1.10 413 1.18 432 1.26 5.15 1.04 3.86

25 Mean 22.4 43.4 222 39.1 23.3 415 23.2 405
S.D. 0.91 493 0.98 2.84 1.00 4,35 0.89 3.63
26  Mean 22.7 50.1 225 485 225 51.1 23.7 474
S.D. 1.00 3.13 1.20 3.24 1.31 5.93 0.87 4.86




Group 0 Group 1 Group 2 Group 3

Exposed day (Control) (50 ppm) (300 ppm) (1800 ppm)
T(C) RH(%)| T(T) RH(%)| T(C) RH(%)| T(C) RH(%)

27 Mean 24.4 513 240 50.0 24.3 49.1 249 456
S.D. 1.16 7.86 1.0 498 1.11 3.61 0.72 411
28 Mean 25.0 53.3 246 529 248 53.8 255 50.2
S.D. 0.61 3.86 0.77 342 0.75 5.06 0.59 523
29 Mean 245 53.2 246 49.9 248 49.6 255 46.2
S.D. 0.77 8.20 0.64 7.33 0.63 835 0.48 10.2

30 Mean 24.8 48.0 245 48.0 25.0 465 256 43.9
S.D. 0.78 381 0.81 421 0.58 3.45 047 251

31 Mean 23.6 46.2 229 47.1 23.2 46.7 234 27
S.D. 0.49 7.65 0.28 6.88 0.37 812 0.36 6.31
32 Mean 24.7 419 25.1 42.0 2438 41.8 25.0 435
S.D. 0.66 5.28 0.39 6.04 0.31 7.66 1.00 8.82

33 Mean 231 40.1 23.1 375 23.1 385 235 388
S.D. 0.29 11.10 0.29 10.5 0.29 9.08 0.29 8.46

34 Mean 21.7 43.0 21.3 41.6 217 448 22.1 395
S.D. 2.28 9.73 241 9.44 2.33 914 217 7.24

35 Mean 20.6 41.3 20.1 40.4 20.4 41.9 21.1 404
SD. 1.85 6.69 1.93 6.59 1.60 7.23 1.74 5.87

36 Mean 21.2 39.2 20.7 38.3 212 39.3 217 38.0
SD. | 167 5.89 1.97 595 1.72 6.41 1.65 6.01

37 Mean 21.7 436 213 42.8 21.7 437 22.1 42.0
S.D. 0.99 448 1.05 4.86 1.00 472 0.94 3.86

38 Mean 22.2 54.9 21.7 55.4 22.2 54.0 225 543
S.D. 1.20 397 1.35 5.16 1.18 422 1.11 4,00

39 Mean 21.3 4938 209 50.1 214 49.1 21.7 497
S.D. 091 453 0.90 6.44 0.78 4,94 0.74 439

40 Mean 216 478 211 49.8 216 481 219 48.2
S.D. 25 4383 273 7.68 2.56 6.54 2.69 6.45
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Group 0 Group 1. Group 2 Group 3

Exposed day {Coatrol) (50 ppm) (300 ppm) (1800 ppm)
T(C) RH(%) | T(C) RH(%)| T(C) RH(%)| T(C) RH(%)

4 Mean | 226 52.3 22.2 53.2 227 50.9 229 503
S.D. 0.98 5.89 1.11 6.74 163 5.41 0.90 572

42 Mean 237 60.4 23.3 60.1 238 586 24.1 584
S.D. 0.68 39 0.78 4.4 0.65 4.30 0.06 5.71

43 Mean 22.7 447 22.2 453 227 45.3 23.0 445
S.D. 1.27 3.59 1.30 4.14 1.20 4.44 1.11 5.77

44 Mean 226 44.2 22.3 456 226 459 22.9 442
S.D. 1.04 8.35 1.18 8.84 1.22 7.07 1.11 7.70

45 Mean | 236 52.0 23.1 51.8 234 52.7 238 52.7
S.D. 0.65 3.08 064 367 0.67 3.60 0.64 3.32

46 Mean | 21.2 479 20.7 47.3 21.3 45.2 216 456
SD. 0.98 7.80 0.98 9.00 0.94 5.42 0.89 572

47 Mean | 219 49.3 216 495 218 49.2 22.3 424
SD. 1.29 4.03 1.22 5.02 1.18 5.20 1.06 8.09

48 Mean 21.8 41.8 215 41.1 220 40.8 224 38.6
S.D. 1.32 3.61 1.64 8.74 151 7.20 1.48 6.41

49 Mean | 233 354 23.0 336 23.2 35.6 235 34.9
S.D. 1.16 7.98 1.32 8.76 135 8.05 1.31 7.20

50 Mean 215 377 21.2 36.9 218 371 22.0 359
S.D. 1.68 12.2 1.98 11.80 1.97 9.91 2.04 861

51 Mean 22.6 47.0 22.3 44.7 23.1 447 234 27
S.D. 1.96 104 1.98 8.17 191 8.17 1.91 8.16

52 Mean | 223 494 22.1 470 22.6 481 23.0 48.2
S.D. 1.54 3.82 1.64 5.79 1.65 3.05 1.66 2.92

53 Mean 21.8 535 21.2 535 216 525 22.0 52.6
S.D. 1.08 2.55 0.98 401 0.98 2.82 0.97 1.67
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Group 0 Group 1 Group 2 Group 3
Exposed day (Control) (50 ppm) (300 ppm) (1800 ppm)
T(C) RH(%)| T(C) RH(%)| T(C) RH(%) | T(C) RH(%)
54 Mean 214 54.0 211 51.9 217 52.0 219 486
S.D. 1.98 6.10 2.25 5.71 2.20 7.62 2.12 7.66
55 Mean 224 484 220 46.8 225 474 22.8 45.1
S.D. 1.50 9.00 1.69 850 1.67 7.80 1.56 10.6
5 Mean | 21.7 39.2 21.3 40.6 22.0 36.1 223 355
S.D. 2.37 4.60 2.62 10.7 2.58 5.10 2.63 3.98
Mean | 2292 4552 22.51 44.83 22.83 44.78 23.28 4379
Total
S.D. 1.23 6.46 1.21 6.52 1.32 6.13 1.28 6.16
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Appendix 3. Pressure(P) and Flow Rate(R) in inhalation chamber

for 8 weeks
Unit : P(mmH:0), R(I/min)
Group 0 Group 1 Group 2 Group 3
Exposed day (Control) (50 ppm) (300 ppm) (1800 ppm)
P R P R P R P R
1  Mean -84 198.1 -81 200.4 -8.6 199.6 -8.3 199.1
S.D. 0.04 0.42 0.08 057 1.16 0.61 0.84 0.18
2  Mean -8.2 200.6 -8.2 203 -8.8 198.2 -9.7 200.7
S.D. 0.06 0.57 0.06 091 0.25 0.50 09 0.97
3 Mean | -998 200.0 -10.1 202.4 -10.2 197.8 -10.2 200.7
S.D. 0.05 0.46 0.06 0.64 0.08 0.45 0.06 0.56
4 Mean | -9.93 199.8 -10.0 201.9 -10.2 1976 -10.2 200.7
S.D. 0.05 0.38 0.06 0.40 0.04 0.49 0.03 0.64
5 Mean | -991 200.4 -0.94 198.6 -9.67 200.7 -9.48 200.3
S.D. 0.04 0.76 0.71 0.84 0.43 1.16 0.87 1.28
6 Mean | -985 198 -9.99 201 -9.82 197 -9.55 200
S.D. 0.07 1.32 0.10 1.34 0.26 0.65 1.08 0.95
7 Mean| -990 199.8 -10.0 201.8 -9.85 197.7 -9.52 201.1
S.D. 0.07 051 0.07 0.55 0.28 0.52 1.09 0.88
8 Mean | -9.86 1995 | -10.01 2014 -9.95 197.2 -9.60 200.5
S.D. 0.34 0.79 0.12 0.79 0.28 0.57 1.08 0.91
9 Mean| -972 199.2 -9.99 200 -9.75 197.2 -9.32 199.6
S.D. 052 057 0.04 050 0.37 0.54 1.10 094
10 Mean | -9.84 1994 -9.91 200 -9.76 198.2 -9.45 201.6
S.D. 0.17 0.66 0.03 0.41 0.24 0.36 0.93 0.87
11 Mean | -9.94 200.1 -9.94 201.4 -9.81 196.9 -9.76 198.3
S.D. 0.16 0.47 0.14 0.59 0.08 213 0.04 2.16
12 Mean | -9.75 200.4 -10.0 202 -9.63 197.8 -9.81 194.5
S.D. 054 151 0.10 211 0.30 1.53 1.14 1.63
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Group 0 Group 1 Group 2 Group 3

Exposed day (Control) (50 ppm) (300 ppm) (1800 ppm)
P R P R P R P R

13 Mean | -991 1991 | -1001 2012 -10.0 199.8 -9.97 200.4
S.D. 0.46 0.34 1.14 0.77 0.71 0.28 0.51 0.39

14 Mean | -994 200.3 -9.93 1994 -9.84 201.1 | -10.01 2004
S.D. 0.65 1.48 0.20 1.99 0.18 1.61 1.02 0.88

15 Mean | -104 200.4 -10.1 201.1 -9.87 200.8 -105 194.9
S.D. 0.18 1.17 0.42 0.94 0.10 1.42 2.08 1.76

16 Mean | -10.1 200.1 -9.95 198.4 -10.4 199.6 -10.8 200.4
S.D. 0.41 1.61 0.28 1.24 0.19 1.56 1.06 1.41

17 Mean | -9.95 201.7 -9.97 200 -9.88 200 -10.3 200
S.D. 0.07 1.33 0.35 150 0.24 2.33 1.26 1.00

18 Mean | -9.87 199.8 -9.98 201.6 -10.1 197.3 -9.73 200.7
S.D. 0.08 0.65 0.07 0.70 0.08 0.49 0.07 057

19 Mean | -9.89 199.7 -9.95 201.4 -10.0 1976 -9.97 2005
S.D. 0.48 0.60 0.09 0.80 0.20 1.75 1.75 097

20 Mean | -9.78 200.2 -9.98 201.7 -9.89 1976 -9.52 2005
S.D. 0.27 1.42 0.06 0.80 0.23 0.51 0.33 0.52

21 Mean | -9.76 200 -9.93 202 -9.09 198 -116 199
S.D. 0.27 0.77 0.10 1.01 0.31 1.10 152 1.72

22 Mean | -9.89 200 ~10.0 202 -9.35 198 -11.7 199
S.D. 0.08 0.75 0.08 0.70 0.33 0.33 153 1.14

23 Mean | -9.83 198 -9.97 201 -8.63 198 -115 199
S.D. 0.17 0.72 0.09 0.69 0.30 0.46 1.56 2.02

24 Mean | -9.80 199 -9.92 201 -956 197 -124 198
S.D. 0.12 0.65 0.06 0.76 0.08 0.71 0.06 0.70

25 Mean | -9.73 199 -9.83 201 -9.44 197 -11.8 197
SD. 0.13 167 0.12 1.69 0.15 1.63 2.23 1.74
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Group 0 Group 1 Group 2 Group 3

Exposed day (Control) (50 ppm) (300 ppm) (1800 ppm)
P R P R P R P R

26 Mean | -9.68 198 -9.76 199 -9.27 196 -11.3 197
S.D. 0.19 2.28 0.16 2.20 0.20 2.09 1.40 3.19

27 Mean | -9.87 200 -9.90 202 -9.50 198 -11.1 200
S.D. 0.19 0.71 0.05 0.61 0.23 1.27 1.79 1.96

28 Mean | -9.88 200 -9.66 202 -9.30 198 -116 199
S.D. 0.13 055 0.06 0.61 0.17 0.58 1.59 1.82

29 Mean | -10.1 200 -9.96 202 -9.37 198 -11.6 199.0
S.D. 0.28 0.67 0.07 0.79 0.15 054 154 0.94

30 Mean | -9.86 200 -9.95 201 -8.84 198 -125 198
S.D. 0.08 0.00 0.05 0.45 0.07 0.00 0.03 0.00

31 Mean | -9.84 198.3 -9.94 200 -9.78 198.3 -114 200
S.D. 043 0.67 0.05 0.83 0.11 0.67 0.21 0.33

32 Mean | -991 200 -9.97 200 -9.67 200 -11.1 198.3
S.D. 0.17 0.83 0.03 0.50 0.06 0.67 0.05 1.17

33 Mean { -9.96 200 -9.94 202 -8.36 198 -94 201
S.D. 0.05 0.53 1.07 052 0.15 052 1.21 1.19

34 Mean | -103 201 -105 199.9 -9.60 198 -105 200
S.D. 0.42 0.82 0.35 0.73 1.43 1.37 0.96 1.16

35 Mean | -10.1 201 -10.0 202 -10.5 197 -9.23 202
S.D. 0.22 0.73 0.08 0.80 0.27 0.50 1.00 1.01

36 Mean | -10.2 200 -10.0 202 -109 198 -9.80 201
S.D. 0.11 0.63 0.07 0.75 0.31 0.66 0.81 0.86

37 Mean | -10.2 201 -10.0 202 -10.3 197 -9.40 202
S.D. 017 0.50 0.04 0.64 0.38 0.47 1.03 0.87

38 Mean | -10.2 201 -10.1 202 -114 197 -9.40 201
SD. 0.15 0.65 0.07 0.73 0.19 0.69 0.09 0.53
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Group 0 Group 1 Group 2 Group 3

Exposed day (Control) (50 ppm) (300 ppm) (1800 ppm)
P R P R P R P R

39 Mean | -10.1 201 -10.1 202 -116 197 -9.50 202
S.D. 0.14 0.72 0.07 0.76 0.09 0.66 0.08 0.51

40 Mean | -10.2 200 -10.1 200 -114 196 -9.0 201
S.D. 0.13 0.49 0.09 0.56 0.24 0.65 0.79 0.59

41 Mean | -10.2 200 ~10.1 201 -11.3 197 -10.2 201
S.D. 0.07 0.65 0.07 0.65 0.71 0.53 1.14 1.21

42 Mean | -102 200 ~10.1 200 -10.3 197.8 -126 199
S.D. 0.09 0.47 0.07 0.58 0.19 0.42 1.7 1.46

43 Mean | -10.1 200 -10.1 202 -9.81 198 -10.1 201
SD. 0.19 0.78 0.09 0.68 0.85 1.34 1.06 1.01

44 Mean | -10.2 200 -10.1 202 -9.03 198 -9.67 201
S.D. 0.07 1.24 0.07 0.67 057 0.77 1.15 115

45 Mean | -10.2 200 -10.1 200 -9.44 198 -10.1 201
S.D. 0.13 0.75 0.07 0.72 0.01 0.68 0.75 061

46 Mean | -10.1 200 -10.6 202 -9.21 198 -10.1 201
SD. 0.10 0.32 0.05 0.54 0.10 0.40 0.05 0.55

47 Mean | -10.2 198 -9.78 199 -10.6 195 -9.2 199
S.D. 0.12 2.62 0.24 2.64 047 2.67 0.84 3.07

48 Mean | -9.88 197 -9.76 199 -9.84 194 -9.64 198
S.D. 0.34 294 0.21 3.16 0.31 2.87 0.86 3.66

49 Mean | -9.87 201 -9.94 203 -9.74 198 -8.36 202
S.D. 0.27 1.41 0.18 1.89 0.35 1.39 1.08 1.39

50 Mean | -10.0 198 -9.78 199 -8.44 196 -9.38 199
S.D. 0.26 2.65 0.44 2.69 1.34 191 0.81 293

51 Mean | -10.2 200 -9.90 202 -9.82 197 -9.84 200
S.D. 0.37 352 0.63 3.75 0.73 2.71 2.10 3.69

52 Mean | -10.1 199 -9.84 201 -105 196 -9.93 199
SD. 0.39 274 0.62 2.78 051 3.06 0.31 2.58

—102—



Group 0 Group 1 Group 2 Group 3
Exposed day (Control) (50 ppm) (300 ppm) (1800 ppm)
P R P R P R P R
53 Mean | -9.95 197 -9.68 199 -11.3 194 -9.77 197
S.D. 0.37 3.29 0.56 3.56 0.45 3.15 0.24 2.81
54 Mean | -10.0 198 -9.73 199 -11.1 194 -9.0 198
S.D. 0.37 3.00 0.54 3.10 0.53 3.30 091 3.90
55 Mean | -10.1 199 -9.73 200 -991 196 -9.51 199
S.D. 0.36 2.80 0.66 3.68 0.46 3.42 0.83 3.59
5 Mean | -10.1 200 -9.80 202 -10.8 196 -9.32 200
S.D. 0.30 3.54 0.57 3.68 0.37 3.70 0.91 3.68
Mean | -9.23 199.7 -9.90 201.0 -9.71 196.7 | -10.15 199.7
Total
S.D. 0.22 1.17 0.21 1.17 0.34 1.33 0.93 1.50

Volume in chamber : 1,000 L
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Appendix 4. Concentration of 1-bromopropane in inhalation chamber
for 8 weeks

Unit : ppm
Exposed Group 1 Group 2 Group 3

day (50 ppm) (300 ppm) (1800 ppm)

1 50.12 £ 254 303.21 £ 1251 1811.02 £ 21.53
2 5029 + 1.12 30140 + 7.72 1799.40 = 23.40
5 5027 £ 248 303.95 = 221 179293 £ 5424
6 4994 £ 0.60 20892 L 5.60 1795.04 £ 25.86
7 4882 + 292 29786 = 8.00 179299 = 43.08
8 5029 * 125 30254 = 1161 180792 + 26.14
9 50.42 * 1.06 297.20 £ 467 1805.78 = 31.96
12 5071 £ 19 294.83 = 10.19 177015 £ 5220
13 4964 £ 1.74 209575 £ 798 177876 * 48.76
14 5044 * 1.87 29761 = 9.87 1781.14 £ 4764
15 50.84 £ 2.06 291.88 * 10.81 | 1782.40 = 44.67
16 4874 £ 144 296.55 + 8.12 1776.20 *+ 49.03
19 5154 £ 2.73 31361 = 1561 1805.87 £ 60.32
20 4964 * 1.22 30448 = 7.45 1789.77 £ 2950
21 5231 £ 1.38 307.16 £ 6.99 179341 + 38.60
22 5068 T 1.18 304.33 £ 7.18 181024 * 2886
23 50.14 £ 0.88 303.44 £ 6.09 1786.27 + 26.19
26 4937 * 171 29706 £ 721 1799.26 = 29.79
27 50.13 * 2.28 301.17 = 1146 1814.65 £ 59.46
28 50.11 £ 1.10 29799 + 526 177849 + 9.16
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Exposed Group 1 Group 2 Group 3

day (50 ppm) (300 ppm) (1800 ppm)
29 5036 = 154 30047 £ 6.28 180075 £ 258
30 4977 * 148 299.38 = 7.60 1802.19 £ 31.78
33 5154 £ 121 302.84 £ 537 1836.27 + 26.88
34 5241 * 149 32020 £ 10.05 183588 + 35.05
35 50.02 = 2.28 310.19 = 16.00 182787 + 2550
36 51.05 + 1.79 30957 = 546 1821.31 £ 21.36
37 51.15 * 4.26 311.10 = 6.40 1816.33 * 25.70
40 5015 = 196 306.62 £ 11.69 182450 £ 61.12
41 49.85 £ 0.88 303.31 = 11.98 185250 *+ 1661
42 4867 £ 1.35 29799 * 872 1809.20 £ 36.94
43 50.35 * 0.90 31474 = 588 1820.63 = 15.22
44 4873 £ 158 286.70 + 6.89 1756.92 + 38.00
47 4658 £ 292 291.20 £ 1531 1808.24 t 82.30
48 5274 + 1.33 31990 = 792 1847.10 £ 36.00
49 5050 £ 593 312.18 £ 36.30 1822.02 = 14252
50 50.35 = 199 313.04 = 15.79 1808.69 £ 59.70
51 5182 * 155 310.03 £ 9.00 1834.66 t 47.09
54 4920 = 210 296.10 = 15.60 1795.86 + 48.90
55 4987 £ 0.78 30043 = 6.21 1781.30 £ 31.35
56 4898 * 1.20 28794 £ 898 1760.42 £ 3527
Total mean 50.21 = 1.80 30262 = 10.10 1803.36 * 39.84

All values are expressed as mean = SD.
Total exposed times were 40, 6 hours a day, 5 days a week for 8 weeks.
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Appendix 5. Changes of body weight in male SD rats inhaled

1-bromopropane during the experiment

Unit : g
Exposed Group O Group 1 Group 2 Group 3

day (Control) (50 ppm) (300 ppm) (1800 ppm)

0 267.14 * 6.22 267.25 * 6.28 26726 £ 6.11 267.18 + 6.03
3 288.89 + 1340 29423 £ 953 29237 + 722 289.21 = 854
6 30786 £ 1846 31598 £ 11,70 31354 + 987 30765 £ 10.65
9 321.08 £ 2017 32842 + 1292 32681 * 1481 31864 * 1231
12 33391 + 2362 34312 * 1661 34003 £ 1660 329.02 £ 1471
15 34286 * 2340 352.05 * 1506 34930 * 1544 33548 £ 16.00
18 35210 £ 2687 36027 + 1533 35494 £ 1539 34055 * 17.13
21 359.04 £ 2757 36775 * 1654 36096 t 16.27 34552 + 19.37
24 36449 + 2805 37436 + 1659 36821 £ 1800 350.18 * 19.30
27 36730 + 2846 37734 + 1620 375.06 £ 2059 351.02 * 1952
30 37323 £ 2872 38262 + 17.12 37475 £ 2619 35392 + 22.02
33 38317 £ 2953 39239 + 1859 381.75 £ 1916 36155 = 2293
36 38432 £ 29.17 39510 * 1813 383.06 = 1925 36062 £ 2210
39 39393 + 3120 40377 + 1953 39205 t 19.82 36554 *+ 23.60"
42 396.16 = 3296 40749 £ 1963 39445 * 1946 36228 * 23.40°
45 399.28 £ 3366 41194 * 2007 39731 £ 2040 36543 *= 2323
418 40361 + 3465 41671 + 2073 40046 t 21.04 36590 * 24.16"
51 40599 *+ 3614 41885 * 2122 40210 £ 2288 368.05 = 24.86
54 406.42 = 3673 41972 £ 2207 39932 £ 2393 37040 + 2358

All values are expressed as mean ¥ SD.

Significant differences as compared with control: * p < 0.05.
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Appendix 6. Changes of body weight in female SD rats inhaled

1-bromopropane during the experiment

Unit : g
Exposed Group 0O Group 1 Group 2 Group 3
day (Control) (50 ppm) (300 ppm) (1800 ppm)
0 199.25 £ 369 199.29 t 3.67 199.23 £ 3.77 19941 £ 4.10
3 21035 = 415 20790 £ 4.20 20871 = 3383 20994 = 584
6 21935 = 524 21538 £ 4.36 217.07 = 4.07 21949 * 776
9 22548 * 7.16 22087 £ 292 22299 = 5.02 22730 * 845
12 23425 * 7.69 22690 £ 422 22848 * 514 23552 * 978
15 23759 + 652 23290 £ 568 23460 = 496 239.68 * 691
18 23747 £ 541 23485 * 501 23559 + 725 23938 £ 10.15
21 23947 = 6.01 23690 £ 4.70 23526 * 547 23786 * 13.15
24 24231 £ 830 23814 = 421 23737 £ 387 23669 £ 12.70
27 24242 = 1124 23757 £ 564 239.21 £ 585 23430 £ 10.46"
30 24435 * 1166  240.36 * 6.48 24161 £ 749 23543 + 934"
33 24981 * 1058  246.18 * 595 246.27 £ 657  239.16 *= 8.80°
36 25059 = 7.29 246.16 = 526 24666 *+ 3.53 23970 = 9.18°
39 25350 * 5.98 25009 £ 545 25153 £ 567 24207 * 921"
42 255.32 = 940 2564.23 + 712 253.32 £ 415 24355 + 9.86"
45 256.62 £ 1047 25624 = 834 25500 * 521 24285 *+ 961"
48 25730 = 1060 25664 £ 8.80 256639 £ 554 24288 + 936"
51 25845 £ 1086 25629 + 7.76 256.81 = 549 24527 *+ 1099
54 26059 £ 1007 25511 + 842 256492 £ 511 24340 + 11.24™

All values are expressed as mean £ SD.

Significant differences as compared with control:
* p < 0.05 *x p < 0.01; *x* p < 0.001.
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Appendix 7. Changes of food consumption in male SD rats inhaled

1-bromopropane during the experiment

Unit : g/3days/rat

Exposed Group 0 Group 1 . Group 2 Group 3
day (Control). (50 ppm) (300 ppm) (1800 ppm)
3 80.7 £ 314 88.2 £ 1.33 852 *+ 361 80.7 = 3.03
6 795 = 516 771 £ 197 768 £ 273 804 + 224
9 762 = 528 753 £ 2.89 732 = 6.68 852 + 411
12 777 £ 1824 825 £ 538 819 = 872 789 = 762
15 720 £ 745 75.6 = 4.01 766 * 526 764 * 6.28
18 744 + 1068 786 * 1012 726 £ 624 732 * 7.89
21 73.0 £ 559 76.4 * 358 736 £ 740 75.0 £ 494
24 715 £ 732 76.9 = 497 741 £ 721 743 * 6.14
27 69.8 £ 803 75.0 * 364 732 £ 505 719 * 466
30 706 * 6.67 748 + 422 735 £ 7.05 703 £ 529
33 68.1 + 9.12 753 £ 397 754 £ 6.97 740 * 4.75
36 719 = 551 765 + 497 76.0 £ 450 732 = 590
39 738 + 655 76.5 = 6.16 747 * 6.28 717 £ 878
42 694 £ 545 733 * 442 71.3 £ 441 705 £ 695
45 694 * 664 739 = 498 706 = 6.05 683 + 6.38
48 694 = 513 733 £ 418 692 * 9.62 67.0 = 539
51 69.2 = 7.00 721 £ 426 67.7 = 834 68.5 + 856
54 722 * 459 747 = 294 702 £ 7.08 69.6 * 347
Total

7271 £ 709 7644 T 433 7421 £ 629 73.84 = 569
mean

All values are expressed as mean = SD.
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Appendix 8. Changes of food consumption

1-bromopropane during the ‘experiment

in female SD rats

inhaled

Unit : g/3days/rat

Exposed Group O Group 1 Group 2 Group 3

day (Control) (50 ppm) (300 ppm) (1800 ppm)
630 = 2.65 633 + 157 615 = 2.69 642 £ 2.38

585 * 2.29 549 £ 115 579 £ 2.01 618 £ 248

552 + 1.44 531 = 244 57.0 £ 1.69 639 = 243

12 636 * 5.68 639 £ 10.73 60.9 £ 6.05 672 £ 6.18
15 544 £ 359 554 = 435 582 T 4.02 646 = 3.66
18 561 = 7.79 543 * 444 53.7 £ 6.17 576 = 10.05
21 551 * 4.79 539 = 398 53.1 £ 531 5.8 £ 8.90
24 552 * 852 543 * 516 55.0 £ 6.38 542 £ 741
27 532 * 572 533 t 3.9 539 = 1.89 526 £ 561
30 55.1 £ 325 55.1 £ 4.86 56.7 T 7.66 541 * 488
33 565 * 6.21 542 £ 529 525 * 933 572 * 862
36 56.8 = 3.29 55.2 = 331 571 £ 6.15 593 £ 455
39 558 £ 534 56.7 * 491 56.1 = 5.07 573 £ 6.21
42 53.0 = 527 55.3 £ 393 543 * 3.39 58.1 £ 10.96
45 53.0 = 454 538 * 5.70 540 = 4.83 53.3 * 459
48 518 £ 451 52.1 £ 4.42 525 £ 355 51.3 £ 565
bl 50.2 £ 3.94 50.2 £ 546 500 = 393 522 * 456
54 b39 + 221 51.1 = 2.27 516 = 1.12 522 £ 462
;Zﬁ 5558 + 453 5501 * 433 5533 + 451 5766 + 5.76

All values are expressed as mean T SD.
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Appendix 9. Gross Findings of necropsy in male SD rats inhaled
1-bromopropane

Or Group 0 Group 1 Group 2 Group 3
gan (Control) (50 ppm) (300 ppm) (1800 ppm)

Thymus

No. of observations 10 10 10 10

No gross findings 10 10 10 10
Adrenal

No. of observations 10 10 10 10

No gross findings 10 10 10 10
Testis R

No. of observations 10 10 10 10

No gross findings 10 10 10 10
Testis L

No. of observations 10 10 10 10

No gross findings 10 10 10 10
Heart

No. of observations 10 10 10 10

No gross findings 10 10 10 10
Lung

No. of observations 10 10 10 10

No gross findings 10 10 10 10
Kidney R

No. of observations 10 10 10 10

No gross findings 10 10 10 10
Kidney L

No. of observations 10 10 10 10

No gross findings 10 10 10 10
Spleen

No. of observations 10 10 10 10

No gross findings 10 10 10 10
Liver

No. of observations 10 10 10 10

No gross findings 10 10 10 10
Brain

No. of observations 10 10 10 10

No gross findings 10 10 10 10
Other organs

No. of observations 10 10 10 10

No gross findings 10 10 10 10
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Appendix 10. Gross Findings of necropsy in female SD rats inhaled

1-bromopropane

Or Group 0 Group 1 Group 2 Group 3
gan {Control) (50 ppm) (300 ppm) (1800 ppm)

Thymus

No. of observations 10 10 10 10

No gross findings 10 10 10 10
Adrenal R

No. of observations 10 10 10 10

No gross findings 10 10 10 10
Ovary R

No. of observations 10 10 10 10

No gross findings 10 10 10 10
Ovary L

No. of observations 10 10 10 10

No gross findings 10 10 10 10
Heart

No. of observations 10 10 10 10

No gross findings 10 10 10 10
Lung

No. of observations 10 10 10 10

No gross findings 10 10 10 10
Kidney R

No. of observations 10 10 10 10

No gross findings 10 10 10 10
Kidney L

No. of observations 10 10 10 10

No gross findings 10 10 10 10
Spleen

No. of observations 10 10 10 10

No gross findings 10 10 10 10
Liver

No. of observations 10 10 10 10

No gross findings 10 10 10 10
Brain

No. of observations 10 10 10 10

No gross findings 10 10 10 10
Other organs

No. of observations 10 10 10 10

No gross findings 10 10 10 10
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Appendix 11.

Absolute organ weight of male SD rats after inhaled
1-bromopropane for 8 weeks

Unit : g
Organ Group 0 Group 1 Group 2 Group 3

(Control) (50 ppm) (300 ppm) (1800 ppm)
Thymus 0.46 = 0.07 045 * 0.07 046 = 029 037 £ 0.098
Adrenal R 0.031 £ 0.01 0.03 = 0.01 0.04 £ 0105 0.037 £ 0.013
Adrenal .  0.034 = 0.01 0.04 = 0.01 0.03 = 0.008 0.03 = 0.006
Testis R 179 £ 0.11 176 £ 0.11 1.81 £ 0.17 1.74 £ 0.06
Testis L 178 £ 0.12 177 £ 012 1.83 + 0.16 176 £ 0.05
Heart 136 £ 011 136 £ 009 1.38 £ 0.16 129 £ 0.09
Lung R 068 £ 0:12 063 £ 050 0.65 = 0.06 066 + 0.11
Lung L 129 £ 0.09 1.19 = 0.12 1.28 = 0.105 123 £ 0.08
Kidney R 134 = 0.13 1.36 = 0.09 1.33 £ 012 1.38 £ 0.09
Kidney L 134 = 0.16 145 £ 013 1.39 £ 0.12 1.33 = 1.103
Spleen 0.73 = 0.11 0.73 £ 0.06 0.75 = 0.07 065 = 0.07
Liver 1041 = 117 1111 = 135 1095 = 135 1121 * 0.99
Brain 1.702 £ 0.06 191 £ 012 186 £ 0.27 1905 £ 0.13

All values are expressed as mean * SD.
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Appendix 12. Absolute Organ weight of female SD rats after inhaled

1-bromopropane for 8 weeks

Unit : g

Organ Group 0 Group 1 Group 2 Group 3
(Control) (50 ppm) (300 ppm) (1800 ppm)
Thymus 033 = 0042 027 = 0.4 029 £ 0.04 026 = 0.05
Adrenal R 0052 = 0.014 0.04 = 0005 0.044 = 0007 004 = 0.007
Adrenal L 005 = 0016 0.04 £ 0.005 0046 = 0003 0.04 = 0.006
Ovary R 0081 = 0023 007 £ 001 0076 = 0008 0.08 * 0.01
Ovary L 0.067 = 0013 0.07 = 0008 0077 £ 0.01 0.08 = 0.01
Heart 0937 £ 0075 092 £ 0.64 091 £ 0.07 093 = 0.09
Lung R 0569 = 0039 052 £ 0051 056 £ 005 056 = 0.057
Lung L 1118 = 0103 1.05 = 0.02 1.03 £ 005 107 £ 0.107
Kidney R 0875 = 0067 0804 £ 078 0.8 * 006 0903 = 0.04
Kidney L 0815 * 0063 0.78 * 0.61 0.82 = 0.06 087 £ 0.02
Spleen 055 = 0064 052 % 0.05 055 * 0.06 057 = 0.07
Liver 6217 = 035 6.03 * 0.27 6.19 + 0.46 746 * 048
Brain 1861 = 0.076 1.81 * 0.05 172 £ 007 1704 £ 0.04

All values are expressed as mean I SD.
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Appendix 13. Kidneys of rat(male) exposed to 1-BP for 8 weeks

1. GO(Control), 2. G1(50 ppm), 3. G2(300 ppm), 4. G3(1,800 ppm)
H & E, X100
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Appendix 14. Kidneys of rat(female) exposed to 1-BP for 8 weeks

1. GO(Control), 2. G1(50 ppm), 3. G2(300 ppm), 4. G3(1,800 ppm)
H & E, X100
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Appendix 15. Testes of rat(male) exposed to 1-BP for 8 weeks

1. GO(Control), 2. G1(50 ppm)
PAS & Hematoxylin, X400
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3. G2(300 ppm), 4. G3(1,800 ppm)
PAS & Hematoxylin, X400
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