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Neuropsychiatric Symptoms of Workers Exposed to 2-Bromopropane

Kyeong Sook Choi, Byung Yeol Chun®, Jung Sun Park,
Yang Ho Kim, Young Hahn Moon

Industrial Health Research Institute, Korea Industrial Safety Corporation
Department of Preventive Medicine , Kyungpook National University®

To investigate the impact of 2-bromopropane on neuropsychiatric symptoms, 33 exposed
workers and 77 non-exposed workers in electronic company were recruited.
Neuropsychiatric symptoms were assessed using self-administered questionnaire. Memory
disturbance, concentration disturbance, sleep disturbance, understanding disturbance and
acute irritation symptom were more frequent in workers exposed to 2-bromopropane, To
investigate the association between 2-bromopropane exposure and neuropsychiatric symp-
toms, total symptom scores of exposed workers were compared with those of non-exposed
workers. Mean value in the exposed workers was significantly higher than that of non-
exposed comparisons. The mean value of total symptom score of smokers in exposed work-
ers was significantly higher than that of smokers in non-exposed workers. In multivariate
regression analysis, exposure status was significant predictor for total symptom score
after controlling the effects of age, sex, education, smoking status and alcohol intake.

Above findings suggest that 2-bromopropane was significantly associated with neuropsy-
chiatric symptoms. Therefore, it is recommended that further research with objective
assessment and long follow~up should be done to confirm the results of this study.
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AR A A AHEE R e fEAR
o1gt A% dAE sy g Jeeich 2288
7188 A #Esia e, $8 el
2ZF f718Ad Z293 e SR S B
F3l7] o8 6/l 13)9) APB|A S E5d
RS AN it =F55 2w S0
ARE Y FEEARA FE4A 2R EHIHEE
AL 73 B8, 1994) 8k glolx] 7)o E§hE
2 @& BA ui Aele A9 HA g o,

FajgtetEe] S4AE 5 ABELES AHzA 0
g 23EE oy FEBEY] oy AEAA 7%
2 W7A =7} wi&el 53] &A7F g e
fE3EEA S FFshe SEAE] 1RE BIsk
fiEide 719AQ deelA Zogske Jol §8
& Ao}k, dukRoz F71EAe 27 FHA7AA 9
G 7)o setslr] A% dhes SAEAR,
NAPFEAAAL, AAMAA FF ol 8T o
o}, AZAB)HARs FAF Ade] eF) A=l HE )
o4 o)l m R Aol o148 F gle HA]
th #7184 2 AAEFY AT AARFEHY
AFE F2 o149 9ok £ veleiME AAR7
-2} Neurobehavioral Core Test Battery (NCTB}
5 o|&3 A7 T 5 1993; olAlEF o3,
1993) ¢}, N8 HAFEE o83 WARFIAY A
TREE 5 1994 AAFES 35, 199471 1
o} oleEt AAYFEHE A AHE vjieow
el E88 5 e FARelE e shv, 59
Fr HAAETE FA 3 FAE AARRK] 2Ja) dAE
of 3, AWz} vlmA A7) wiEel #A £
Yatellxe o]8o] Agtdoleln & 5 vk F44
FAYS WE Al =3 $ dx, vFEH 2,
Hl-gol AA = Pelth ol 259 F(1993)
< &P o] &8 F e AEAE o] 8 U737
A7AE Zo1dds] A% A7 3% b gl
ol o] dela e AEAe ¥ edEe AF
=7t AFHer2(@AER 5, 1995) NCTB 59
NAPFE HARE AlFe] ool 4wl s o
ABAE olgEl] f718Ae) 2§ FHENAA o
g mpeld 4= gl Fojch,

2-bromopropane® U4 isopropyl bromide®}
n% 3hzd B8t #2412 CH3CHBrCH32 2 n}
L 59 (T60mmHgel M) olm, F71H2 20T
A 175mmHgel=, WAzl gz 49 91344
Aol cH(NIOSH, 1996). 2%<¢He 2-bromo-
propanec] ¥ F4 EA3 g 54 dj&) =
9 2 ulHor geixl vk A9 flch =%
$8 Jelelld = 2-bromopropanee] #T Ui &
Aol T} A ot ARRIAlA 7<) g
¥ QdHe] A9 gle Ak vl 1995 o
ol AAREE ftee FF0A 715l ALSE 2
Y Zl2o] o&F wHgor g me} o]
of i3t A EFIE 2-bromopropanec] F3E-9
AAYE A8 29 £ et B AXREZH
TR A 547 FF 5490 YEREe] B
zEozH (M F, 1995 Kim &, 1996;
Park 5, 1997) B& AIsHEC] #4& 7RA =
e}, 2g yelelMel 2-bromopropane AMH:- #3
2 o}F AFA setEA gsteng Idel AHE

€ ¢ F2Ee 22 e A% ¢ 7 fle
Aol 1 FU ARz Band A7 §le
oSl el wge 2EAES] 137 At
-5 A2ZtgE Adefeln, EF HE ZAlelr] Bmd
A 9o thE AlA 71T A% A 2 sl
Haxe 23] ulA G ¢ glenz ohdst ARl
A A&E A7 Basidn 8 & gk

e & Aol X2 dARd ol dAllA
DA AABAES AFAE AHESI 2-bromo-
propane®] FHFA7Al] ot FgE motstual
ke Aot

chat e

Arodae 19959 8Y FA B AAFFFTH
|4 2-bromopropane°] FEEY A Y F=
Hon Jdd oRA 3333 e ARigels 2-
bromopropaned] E2A] gke T2A T7THl
t}. 2-bromopropane®] £E2¥ TEAREL YEX
A3 FE=UEAA AL 8 4P 224 257
FHgan, &2 IFFe 2-bromopropaned]
2E TEAFE] Ajishe vt d9] FPHeA o
e YEAAR RE7/Y 224 29 9wt 29
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2 Azg S22 A4t 2EEG of BlFRR A
o] ARt B Ho oJ3lM HEANA FEX
HAFG pEH0] U; T AR EFEHY] AN
o} FAPIZEE 19959 89 21dU%E 19959 8Y
249 7R 494zeigien, F 110%e] At F
HARALS 3Fx] @8 ZEy 293 ¥ ERd 39,
230 FAZ] v B2 143 v EEy 24
< EdollA Aestdct

Z2d N ERT 2R 2 Fo] A
THA A7 8A Z2ol ofF AN oY &
o] FFNGE AT AAFY AA(EFE T,
1993) & o]g3ld A7 alez HE ZAME A8
stgen, A7 AEXE S F oml B2y
& oA ERQIEY BEsch F 332Y2E olF
oj7 48 gL ZF TAER Ay Hlx Jid
o] o8 ¥HAL A=F PA= Un, #4 Y
2 H, hie' =z dide = lovt FEH
A7l el FF B 4949 HAxE FRAE
E F450 uth AR HFe o v 14,
iR’ & 0o R AMeldka, 4949 HEE 7HA
2 e FE5F A7 Follel dig B x|
el 0FolA 3 S Fost ARFNFTEEHE 0
FHelA 3749 WAHE R=F st 7 120 4
8 By BEre 7198 ol Memory dis-
turbance) 3%, %& (Depression) 3%, %
{(Headache) 1%, A4l Zoll (Emotional lability)
2%, 2. (Fatigue) 4%, F%F “l (Concentra-
tion disturbance) 3%, 49 “g°l (Sleep distur-
bance) 2%, FE/AZ43AR (Irritability) 3%, ©
&3 Aol (Understanding disturbance) 33},
224 (Acute irritation symptoms) 43
247 Ze} (Peripheral neuropathy) 48 2 A
7V A8l (Sexual disturbance) 1322 o} Foj3
et olutel A, 9, w&FE, 59, 99,
A AW Fol AR Al XFFUC o] 4F
A Az g2xrt ARHAANIRET 7,
1995) mjBof oj=AH = A{PAEe FAW} Helgga
wdtn 2ALE F£Y8iqirt.

ZAYE AEE o o] i} 2EAFES 2jdel F
g e nz ztel TeaEe] AAl HEF
=9 37159 $28 SR E F AT, AdAelA
uid F H Aalshe YR SR A 2-bromo-

¢}

sz

propanes 33t @Ask7] wgol FEF =T
mhetgr £ gilct. wets AJFEE =orbest 3
HolA &, HAZ] AAYE ¥ F2AAN T4
7S 7HE & AElelA AAZ2RE I3 A
Uz AQAlRS MFs BHTeRM Z2AE
o] T2ajRel 0 e FAHAY. AEEe B
#(charcoal, 100mg/50mg LOT 120, CAT No
226-01GWS, SKCAHE)E ol83ld AFsdx,
ofotxutxg Fwbgl ¥ slxA2eiE R 54
stch A 2 24 e oF FEAtAER
AT S MEcH(NTOSH, 1994).

AEA 8o M58 mhekatr] Y8 23]
RAANEE Hrlete Cronbach? alphaXlss +
e, X2en wEaeyl, adn E2ees
E FlAMe Zmoighiddels Fdzd Azt a7
3 E571% AsAEA 5, 1995) F WA
2tz AtE Ao upEbE AN J2RARE AR
el MAFAFTEERY Aot AR HH3)
23t SAS ver. 6.04 TRI1E o]&dl] t-HA
& SiHE, EWAFLE A5 g8 e
< ol&sgth

8 =

2-bromopropanec] E2® 222 3043 =
SR @& T2A 729 dwAEQ B HY X
BTE FAE T8 Axbrt 2349, d%-& 27.3:8.8
A aeEjm @EVIE 11142, 1909 3; v E=R
T2 9@A7F 1198 Ax7t 619, d®E 27.7+8.6
A, 2EAZHE 11.5+1. 6308 F Qi) o)
7} Y. &8 & 2 Hojx 13] WA 2318 »}
ki $7E 7t HR PN 93.3%, HERT
A 91 1%E vs$ 9ixE Bt v §47
of elMe G AolE HYed FRFA
A FAAE 33.3%= wERYY 9.7%Hc} &
X8 et (Table 1).

1% FA] 2-bromopropaned]|s] £z oRE
FAst7] g8 AAze HAHol EUE Aol
A 2| FAE 7HEE R ARAZRRE AedR
A7l 147 90M 71F AlEE AFste 2-bro-
mopropaned] TXE 73t & A8 ¥ F
Algel e AAYE FAFE RN F,
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1995) ¢} vFA7EAI R 2-bromopropane®] T4 Ee)
gitt, AeEE 2-bromopropane®] ¥E WE
9, 16ppmelM 19.55ppmAlelE R BT FEE
12.73£3.14 ppmeitt. E=2ZFA 2-bromo-
propanec] Z2E 7| T 14,814,744
(5.7-18. 2719) o1 3}
& 3383 AR REE Assisld A
2] P HwdH s o 2T v EEZAA 7
Z} 19.8% 14. 8% Ael7} At (Table 2).
ZzFda Axe] sle IA9d fle Fagtd
NAGNZYe] zold ErYE] B4t AYNF
WA EE 215AE e AFRS 2¥Asn £
Fitd FAEFE vinydE W I BFvh A
19,13} 21.582 =}el7t gliH Table 3).
FAAERNA HRT A5 23 3608 ¥lERES
2} 154080} FoshAl E%H(pd0. 01). 2B} H]
FAAENNE F2F] 17.682 B FE79
14, 7450} 9A] AT FoA7 Aol ofHYL
B, Z2F WailA FAod vEde0 5454

zpzpe] SR 23 ol dE Yoz §
T EE2EH v EZFE e HHES vind A
FE23AM 719" Al (70%), FAYFT “Fol
(70%), 3 F4(13%), olelg = (47%) & &
ARAFFF(T0%) 8 F4aE°] =A et 2
o] Uolr] FHTEE ERFAM I EC] B
oyt felEkA urt(Table 5).

FFA7AA Fedstel] gk el 93k
EA% ¥ 2-bromopropanecis] E2o| Rzl FA4t
F0 iRl JFE Hrtslr] Hal FHEHE F
FAL2 ko 2R, 4, 4", adF, §
F, FARE SHpR g dFEAEY S &
Ao, Rdo My 20.6%%How, S4FHA
ol BRo] e VFEE 2579 FART
K} (p<0. 05) (Table 6).

Table 2, Comparisen of mean value of total symp-
tom scores by exposure status

()%, *p0.05

& vmAR 23 FATo welshl wRm Bposye  Nomexposure

(040.05) WE22 WeldE T2 Rel@ 28 — —

BelAl @3tk (Table 4). 1;[::; 8.0-31.0 2.0-28.0

* p<0.05
Table 1. General characteristics of the study
grovp Table 3, Comparison of mean value of total
Characteristics E}(CI}zSSS{I;)re Non{sfg))sure zi;nczzmwzit-:; by health status among
Apge(years) 27.3+8.8 27.7£8.6 Diseased’ Not diseased
‘Education (years) 11.1+2.1 11.5+1.6 (0=22) (0-8)

Sex Mean=®=5D 19.1%6.6 21.5+6.5
Male 7(23.3) 11(15.3) Range 8.0-31.0 12.0-31.0
Female 23(76.7) 61(84.7) # Bone marrow or reproductive organ hypofunction

Smoking habit®
Smoker 11(36.7) 10(13.9) Table 4, Mean values of total symptom scores
Non-smoker 19(63.9 62(86. 1) stratified by smoking status

Alcohgl times/month Exposure Non-exposure

or less 28(33.3) 66(91.7) Smoker (n=21) 23.36+4.57"  15.40+7.8
1 t::z:;ek 267 66.3 Non-smoker (n=81) 17.68+6.68 14, 7416, 20

1) p<0.01 : Compared with nonexposure and smoker
2 p0.05 : Compared with exposure and nonsmoker
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Table 5, Positive’ rate of symptom by exposure

status
Symptom Exposure Non-exposure
No (%) No (%)
Memory disturbance"* 21{70.0) 27(37.5)
Depression 17(56.6) 301417
Headache 15(50.0) 21(29.2}
Emotional lability 13(43.3) 23(31.9)
Fatigue 29(96.7) 66(81.7)
Concentration Disturbance®  21(70.0) 32(44.9)
_ -Sleep disturbance® 4(13.3) 1.4
Irritability 22(73.3) 45{62.5)
- Understanding disturbance® 14(46.7) 70.7
Acute irritation symptoms** 21(70.0) 21(29.2)
Peripheral neuropathy 14(46.7) 24(33.3)
Sexual disturbance 1(23.2) 10(13.9)

# score ) 2, * p<0.05, ** pd0.01

AN 5(1995) 9 HatzA A3 333 (oA 254,
@d 89)el 2EAE F 1799 94 2Rt ¢
271 5AEE, 688 dA 22T FAL7 S
A8HEE, l"lal.h ol T3 (44 64, ¥4 1W<
EvleAe 28E Zel YEhidotke Bt sl
2 o]F A7} e zgslo] RS F(1995) <]
2-bromopropane?] FA4EFUSAHA gk APAT
F7 43#st U3, 2-bromopropane®! Li°l
31,171 ppmelghe 743 Kim 5, 1996)7} 2l
Aok, =g AEHAE o] &3 B B F I HFal
g Bl A8 FaE &5 ABT A%, LA
Fuh AR MR AL, qYF A4, AYF 1
AxF, ZAETY N8, 79 HETF A F)
% dofitte F(HYA T, 1996)7F BauE
o, v|AEE o] 43 Hold g A HalA P, E5
T A EE o 8T FAM N FAFAN S
A}, BFAENA A2YANEE 2 FEHE G
Qv EojAe} HEFAGAF N oha FEFe] gl
= A% A7 (Maeng® Yu, 1997)7F ==Y
o}, dEME FEHYeR 2-bromopropane®]
Baet YA E4E JeERgEe d7EE
(Ichihara &, 1996)7F ATt 22iv AJ7HA
2-bromopropaneg] Al i§ Fe ¥EPH F
o] AatzAl A3l KU Haolr} wiel] 2E0]
e o 27 A7 ARt Lol FFA7A
A= F¢& v|d FHolzks 7K stelA £ dvvt

Table 6, Multiple regression analysis of total symptom score

Independent variable Parameter estimate Standard error p-value
Exposure 3.7150 1. 460 0.012
. (nonexposure=0, exposure=1)
Age(years) -0. 202 0.119 0.095
Sex(male=0, female=1) 1.799 2.751 0.515
Education (years) ~(.330 0.516 0.524
Alcohol habit 2.932 2.371 0.220
(3 times/month or less=0,
1 time/week or more=1)
Smoking habit 5173 2.324 0.028

(nonsmoker=0, smoker=1)

R-Square value=0. 206, F=4.119, p=0,001
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Fagsich @ PRde] BEER 0L T o)
299 heptane®t 1,1, 1-trichloroethane®= &%
27AA ) L Ve o w20t T3 @) (943
A %, 1995 wiie] FA¥ £ 312 2-bromo-
propane® AME-8t7} olAdle HAYL= chloro-
fluorocarbons® 4% freon-113(1,1,1 -
trichloro -1,2,2 - trifluoroethane)-& AM&-9%1E
d], chlorofluorocarbonst =AM 7zt W),
olml, ure] olmq, B¢l Adm W (R X
), Xy FAE deofivdm €8lA oy
(Zenz, 1994) °l=3t FF& A3t nFE2=E Qg
Agolng o] BAEY FHUZAAN A TS
a7 EA7F 94 22 Aoz Aziso] B Apede
olej gl Bale] J¥e weldhA] wm Fy Ut
7189 98 #7184d F29 3dold HdEA
o] &3l FHAAAEAHQ FAde] Fride A
Z3%k A (Husman, 1980; Baker$ Fine,
83; Gregersen %, 1984; Linz &, 1986; °l%
F 1992) 7 Pl7iAR & AFME F2
FrelsbA FdEde] Fobsidth =g 4z
4T FolA 7198 Aell, BAAF Foll, F9
Aoff, olaly ZE L FAARFTFAE] HEFA
s Za&e] Eheh v o]t Aol
B Q% TEAEY HEs FEE v
F givt, E2ga) ujEe o) gutzle B4 F 4
B, ¥853%, 4, F 59 ¥Fs FEU Aol
7t glo] vimy FAF Adelstn & & o,
482 Z2 M festA 24 Vet QT
e FAoRona} 3ty BMEAY HE T
- T N ERFoAM e FAFHE viad 29 AT
el Mgt Ezga v EaFae] S4%H0 §o8t
Al Zel7t YEhgen], £ ZZ A FdZa)
vl FAwze] vlmdA FAe FAEReC el
A w4 JElND. oA TR} FaAdte daE
4 WAYS AR 8§ 5 g Aol niF
FEAATAME FA3 A9H /38 Z=5
FEAEsl AW HFE F& AT NAE
AN R 49 e (Surgeon General, 1975)
FALR AT RS ZEA AN 5B o]
74 (vectors) 2 &3tk A, gAY g
= FE3) (pyrolysis) st o] HEL EFE UIA
ke A, F43 FAAAN 21 F2 (ace-

A R vl o

tone, acrolein, aldehydes, aromatic amines,
arsenic, cadmium, carbon monoxide,
formaldehyde, hydrogen cyanide, hydrogen
sulfide, ketones, lead, methyl nitrite, meth-
ylene chloride, nicotine dioxide, polynuclear
aromatic hydrocarbons )7} sithe A, Fa3
Y E2e 57 AEEE 4TS Eazl
e R, F97% A48 E2e AsdE £ B
A A 4L verdcke A, 28la FIA
e shAl ¥ ulskA #BEAde] Hart Frkde
A Foz g uir) ik £=F FA 9o g8
ATl Eallelgta A 4%, 4, &F 5
(Bolla, 1990)€ ZAIst] A% FHAEM A3
EZ 590 Aol st velyrt ol#d A
ZEnl o] Fdol 2-bromopropanecel =z}
A WABAZY Fde] ol=FT FRe] 91& A
o8 FHEd A% AL FEFH 22 A
& velel |8 St AA%AA G vl
ox g2l e gnkAQl et ud
Back e AFdiy JAde 7 B3, A
X7t naz gon EF feld ¥t ohr
el 2 Aol duH S35 #AE 4
warle olgdx Azt

2-bromopropaned] FEE FToA 4AAHS
4ol F3Fol A JEt o] E3e] AAAC JgF
& 03 Aoz FFEd a8y £ dye 8 7
A Ao sich AR, £ A7l ARedE AEA
7t #7184l AR E2g I=xAN A
Aol HAAFAANE G Ey] A% AEgeR
MEHAGTE st ARHQ) O E FAHS By
sty AjgE A7t gldm, AEsl 9% 4%
e 71Ed = AANHA ¢sithe ek, &R, 2
ATE F3E W F20t FEE e, vt
Aoz AFPINY HEZALE 38 1 22Ae
Ha xplel AP Al =4 dE2 FE& &)
W Foll FARA} U Eprt FEHA] @t
T3 E2 7iZke] B 14, 89 E GE {7184
A FAAEQ e Jehlle 2R Ak AlA,
2o Ak A A8/ G2z, AT Aol 9
Fate AYE AR R§ Al 715 2-bromo-
propanes 3] w2l A E2 B3
2FE FANA ZYP 9PfA FRINAN T

off o A
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43} 2-bromopropane] Ezgol $-ukgHA)
2 943 T AUt ol Aol A= A
BAE o435 £ ATE FYTF olf o] Yol
f718A0] n¥ER E2dE fgidol B2 Fdel
A ol 558 A AAPPILR AAEY 817
o Soloh(WHO, 1985). 218ld] ¥ <309 &2 F
£ AFFE9 FA2 fle Told] FAZRE Y
ARgstR A AR 7E 289 hEEA @
FHA o A FAFAE HHo 2 YA A & A
HeolA Y Aol AL AT, S2AF BE
FE ZgakA] g3 AW AAE Wi AP
£ A%7 dm, 7HE dErie] £ UH
7} AR ez AR glo] ARHE Al Yk
HAAze] & € A7t dReH, Ia wirEH
2 FxAde] 4X 2 #ele AR 5o F2A
Eo] 2-bromopropaned] LFEZ® E2EHSE A
oz FFHAG, B dFME HEA9 JxE
wrl fa wge WALAZE YEE Cron-
bach®l alphaZlF~& Fsllwd, 2 d3 Fro
XS BT Aol 0.84, Mo X8 X
F3% o)FdE 0.8622 Yeh} AxF F(1995)
2] 0,85 0,863 wlA7IR2 & & Ho Hinm
A NIt w2 e et

o]43} #Zo] 2-bromopropane®] F4¥<Q Ax}
FE3 A ZrHe SRARFE HEA
B A AARNETEe] FHol vlEEIEG &
A el o]z 2-bromopropanece F2&
FHAAANE %L vl e Jrhizg
EAo] Z eelA QA €2 EFAE AR AE8E |
ol 2 4o E40] fltke o] oz S4E
Bele A7t ol FRIA fsttke AE FREm
AFE ZlEjor & Aeojn, B FANE YvislE] ¢
gre o ABHA FAE dYE AR ALEA
FHZAL A7t Hesivkn @ 4 glek

2 o

2-bromopropaneS & QA FHMHGA L] e
shetalz] ¢j3) 1995 89 AARFFAN =53}
v %2 224 339 vEE 224 TTHE oY
22 7719 QEAE AMEste] ABANTEE
ZAHT. FRIAM Kol 2% F4Le

2198 Zell, FAAF Foll, £ Fell, oy 7
5, #4455t 2-bromopropane® 4173
AA54Ee] BAE deter] A8 E2F29 v F
ETE FAFHoE vind Az 2o B
19.82 dlmTelM 14. 8K} f2i3k Edoh F
253 v E2PA FHFHo] Aozt slo] FaHE
A% A3l FAA MY E2Fe SAEH fo
3 we S & F UV FFAEA 9 o
7ol Egsqlow ALY sHsAdel e 48, A,
BE, ST, FAGEE SAT G52 ARAEE
3 E2oRet FARF7F SHEA 99E e
frolg ez Yebdo.

o]’do 2 Hol 2-bromopropanes FH3 A=A
E2e 54340 A& 4oy 7hs4del ke
S AABIEE o] A3RE FARTE WIst o
T ASHQ FHArE asirin gzE
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