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Cytogenic Effects of Transplacentally Administered 2-Bromopropane
-Pattern of Replicative DNA Synthesis(RDS) by BrdU Labeling Method-
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Abstract

2-Bromopropane has been implicated to be the reason for the mass intoxication of workers

at an electronic company in Korea.

2-Bromopropane deposition and pattern of DNA replication in mouse fetuses were analyzed

after intravenous injection of 2-bromopropane. Injections were administered to pregnant ICR
mice in order to cytogenetically evaluate transplacental 2-bromopropane.

The results are summarized as follows;

1. A dose-dependent effect on DNA replication was observed equally in the lung, liver
and kideneys of fetuses has been exposed to 2-bromopropane transplacentally as
reductions of the labeling index.

2. Deposition of transplacentally administred 2-bromopropane in the fetus was lower than
placenta.
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Table 1. Labeling indices of lung, liver and kideny tissue of 2-bromopropane treated and control
mouse fetuses and hour bromodeoxyuridine injection

Chermical Dose Number  Pracenta Fetus Labeling index(%)
(mg/kg) of mouse 2-BP(ug/g) 2-BP(ug/g) Lung Liver Kideny
Saline 5 B.D.L. B.D.L. 20.14 28.74 35.90
(1.00) (1.00) (1.00)
2-BP 4,837 5 311 1.80 15.26 25.22 33.82
{0.76) (0.88) (0.94)
2,418 5 351 2.09 16.27 25.83 33.73
(0.81) (0.90) (0.94)
1,200 5 251 093 1654 26.77 3254
(0.82) (0.93) (0.91)
604 5 535 1.08 1860 2823 3467
(0.92) (1.00) 0.97)
302 5 6.44 0.95 19.74 28.11 3570
(0.98) (0.98) (1.00)
2-BP @ 2-bromopropane B.D.L. : Below Detectable Level
( ) : Ratio=Treatment/Control
o AT A= AHE FL¥tes RuE & Aol FR dANIEZVISLL, YEZSFTEFY
b ekt TEE oAF 5 AEY BYHEA) FE o2
=g 298 52¢ unu-testdll 9% 2-brom- T JUTH EF 2L FYLL UElE AA=
opropane - E4 A A EAAY I A ENY  FEZARFIALEF O peroxisome ZAEA E
BFoA Ao Axtg d2uf gk wetde] HlEY e EFA2ZA o] A$ U9
#8 Tennant 50 6739 LUAHSEL A} A TE FHRV)Y wah Lobde) folE o
&3t AmesAlgolA FAE dEhA &L vl Bl EAQI Ao AR gd F iz
Wol - AYHEAL] 7t 50% A% AAFreY ARVIHTEY Aol dHY MEe 554
FAEE AAERA vl - LAFER dig AV WAEH] B ez AT ¢

fAel aA BZE7| Alasta 9l
Z @A MAEZE Ames testd] A 19754
dAFEHe] o2 vehte YRS L
= HEggEde] o2 Jehge g4 3
8ol 90% AFQY HezZ McCann T Su-
gimura 57 @8l uh Qlck 2= Ames test
9 &48H8EE A= FAL o} FA
A EBod 50% H FY ASEFE Ze-
igar 9 B3 d1 on oHE AL A}
ZAZE AR GEd 7| gda deiRa

Hoox

=

=
=]

o

rlo
8
°\"

& Ames test7} EE 27N HAkY o

i@ etsA A3d 35(198)

o9 peroxisome FA& FWEle wUAE A9
AtlE Ames testFHoZ AEHA F= R
2 geixz ok weEs ATASLS AmesH
oA %4 el & HlRo] - 2 YHYER

o 7 0%AHE AA gl EAHS ;;ms}
WA H]Eo] - WA E A e #Ao] A B
Zrs)7) A&k ich

E3 HZ Uno 59 byl . =
ORA AEE AUV FAEE AAstn A7
& Az Ex DNAFAHRDS)AFHol oae 7
A HEer RDSe fEs #d=Zzzne A&9
o o] g nt st

TYEEDE



E AXEd 7 FEIGEY A¥XREES
A= FstEde wd Z2=REI 243
7)o} sl Heole BHAHQA P wrgo
24 olgfifln 7] WEo BEADNATA A¥E&
H]¥o] - 1ot g EFE U] AT st
NgHoz FEET Qi)

BrdUel| 21§ RDS test® In vitro &2
volA} DNA$}t 233t BrdUZ mouse monoc-
lonald BrdUZAE o83t Agzx3siy ez
FEAA 2 o] BrdURAE AXE #asie ¥y
o2 AT F7) € AZ AYAY B A4 F

In vi-

o dFsoixn U Takahasi(1971)*'= Brd

Ul 9% DNA labeling Indexol &) whget A)
T BEIFUI7 290749 e By =23
Zdd 54 &7 Hb FUoEN AXY BE
#7174 473 oy 2% *Hothymidinedl 9
& W¥o)th. Hara® Sakai? Ward=? methyl-
nitrosourea, phenobarbital $©°] mouse?] 3ol A
*H-thymidines! 2% DNA labeling® ZaA1Z
Aoz wastgoh 28y *H-thymidinedl %
radiography gl ujsled 4% A4 A7t 8
312 @E BrdUel 2]8 labeling index”} 3&E
Ao B4 #Hrt e da o= Yt

B AgAR 2-bromopropaned Fo% gal
b2 Blzke] 7Hg, A, #@8 AEe] v
¢l DNAZA S <2 & 4 glg22X 2-bromo-
propaned @A o] FAE ti§ & Roe2 A}

s¥oh
v.d 2

2-Bromopropane2 $o3%3 44l 9= i}
2+, 9% aln AZAE diste Huks §
g e mXE d%2 DNAFAMAE Eél-%
(labeling index, RDS)FAU S &3 238
2% g5y 22 ZHE 24k
1. 2-Bromopropane®| 9% vl$-2 Ejze] 7H
¥, 28 AZAEe njA¢HQd DNAGRA
S v & 4 ¢80 2-bromopropane?)
Hyte 53 dgdAgdL o FHE e

2- BromopropaneQ] XK SEQ st AKX N

o Egct

2. gjz}ol| vldte] Efute] 2-bromopropaned) ¥
E7} Fojgdo] wt HA 1794 A1 684
4S FU A

1. FIH®: EE2WE - RE(LEWE, AR
8, #w, 1991

2. =B q - GRR VIENGEIEE, 19%6.

3 x=E¥:A7ssEA) FANRA 2 A4
71&, 1991,

4, AL &Zo MSDSAES Wi Ak
AA8s), 19959 &4 steAuiuAal,

g Vg Agdads 30

A
3 A F(L), 199.
6. ¥R TS APFRAATL F LG
AARE(F) QS 2AHFE LA, 1995.
7. FFAERATE VARAATL  LGRAR-

R

E(F) 9tz FHE A, 1995,

8. WRIER, HEEFEE |, FERET BrdU 2k 2
DNA Z/3) 7, bP¥yawy — 74—3F
L, 11, 269-278, 1988,

9. Robert L. Grob: Chromatographic analysis
of the Enviroment, and Edition, MARCEL
DEKKER. INC, 1990.

10. § YA, 943 : 2-Bromopropaned] th§ ol
44 ANEAAR DA, FFAAAT Y, Ay
RAATY, 19%.

1. dFA[LHTE "‘}C’éiﬁ?‘;?qQ—Brom-

opropane] Wg FEAE HI1A, 1995,

12. 498 5 : umu-testol 4 2-Bromopropane
9 {FASHRA, gFIVIeE=F, 29 135,
1996.

13. Tennat, R. W., B. H. Margolin, M. D. Shel-
by, E. Zeiger, J. K. Haseman, J. Spalding,
W. Caspary, M. Resnick, S. Stasiewicz, B.
Anderson, R. Minor : Predication of chemical
carcinogenicity in rodents from in vitro
genetic toxicity assays, Science, 263, 933-

KOREAN J. SANITATION Vol. 13, No 3. 1998



42 2ge - ties

91, 1987.

14. McCann, J., E. Choi, E. Yamasaki and B. B.
Ames : Detection of carcinogens as muta-
gens in the Salmonella/microsome test, As-
say of 300 chemicals, Proc. Natl. Acad. Sci.
USA, 72, 7135-5139, 1975.

15. Sugimura, T., S. Sato, M. Nagao, T. Yahagi,
T. Matsushima, Y. Seino, M. Takeuchi and
Kawachi : cverlapping of carcinogens and
mutagens, In:Magee, P, N., S. Takayama,
T. Sugimura and T. Matsushima(eds), Fun-
damentals of Caner Prevention, Baltimore,
University Park Press, 191-215, 1976.

16. Zeiger, E., J. K. Haseman, M. D. Shelby, B.
H. Margolin and R. W. Tennant : Evaluation
of four in vitro genetic toxicity tests for

Confir -

mation of earlier results with 41 additional

predictihg rodent carcinogenicity,

chemicals, Environ. Mol. Mutagen., 16(Su-
ppl. 18), 1-14, 1990.

17. Yoshifumni Uno, Yumiko Iwase and Kunie
Yoshikawa :
city test performance, Recommendation of

From standpoint of mutageni -

in vivo-in vitro replicative DNA synthesis
(RSD) test usihg rat livers, Environmental
Mutagen Research Communications, 14. 1.
1992.

e BsE A A13 33(199%)

18. Yoshifumi Unoa‘b, Hironao Takasawa®, Ma-
koto Miyagawa®, Yuki Inouea, Taeko Mura-
ta’, Masuo Ogawa® and Kunie Yoshikawa® :
In vivo-in vitro replicative DNA synthesis
(RSD) test using perfused rat liver as an
early prediction assay for nongenotoxic

Establishment of a
standard protocol, Toxicology Letters, 63,
191-199, 1992.

19. Sugihara, H., Hatton, T.: Immunohistochemi -
cal detection of bre in formalin-fixed
tissue. Histochemistry, 85, 193, 1986.

20. Takahashi, M., Hogg, G. D.:The automatic
analysis of FLM curves. Cell Tissue Kinet,
4, 505, 1971.

21. Hara, H.,, Moriki, T., Mixao, M.:Effect of
transplacental methylnitrosourea on fetal
mouse lung. Cong, Anom., 22, 19, 1982.

22. Sakai, K., Yamane, Y., Ohtawa. M. : Suppre-

ssive effect of aluminium chloride admini-

hepatocarcinogens : I.

stration on mouse lung carcinogenesis by
dimethylnitrosoamine.

23. Ward, J. M., Hagiwara, A.:The chronic he-
patic or renal toxicity of di(2-ethyl he-
xylphtalate, sodium barbital and pheno-
barbital in male B6CFI mice, Toxicology
Fourmn, 8, 221, 1985



