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Studies on Carcinogenic Mechanism of 1, 3-Butadiene’
——Computating Metabolites of 1, 3-Butadiene
Interstrand Cross-inking with DNA by AM1

Zhou Zhigang
(The Center of Environmenttal Science, Peking Univ., Beijing 100871, C hina)

Dai Qianhuan Zhong Rugang
(T he Engineering Center of Chemistry and Biology of Beijing Polytechnic Univ.,Beijing 100022, China)

Abstract T he alkylating reaction of 1, 2dpoxy-3, 4Butene (EB) and 1, 2, 3, 4-DiEpoxy-Butane( DEB), the
metabolites of rodent carcinogenic 1, 3-Butadiene, with A denine and Cytosine and interaction with fragment of
DNA have been computed. The results show that it is difficult to explain the fact that the mutagenicity of DEB is
100 times greater than that of EB by the ability of alkylation, and also show that DEB can interstrand cross-ink
with DNA through two times alkylating reactions, but EB cannot-So,this difference may contribute to the sig—
nificant different carcinogenicity of two agents. Meanw hile, it is known that DEB can interstrand cross4ink with
many sequences of DNA in major groove vs.two in minor groove. T his increases opportunities of interstrand
crossdink with DNA. This difference may be the reason of base selection of DEB mutation. The deformation of
some crossdinked DN A may also contribute to this selection in some degree.
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5"AT-3' 0.324 0.302,0. 324, 0.297, 0. 330 0.370 0.352 3.9 4.7
5"AT3" C!1,C4 346.0 0.486 0.297,0. 320, 0.297, 0. 350 0.420 0.465 5.1 5.0
5'"AT3" C1,C3 320.8 0.332 0.303,0. 347, 0. 306, 0. 351 0.419 0.424 8.1 3.9
5"TA3 0.431 0.293,0. 312, 0.293,0. 312 0.439 0.425 3.8 4.2
5'1A3" ¢l ¢t 230.9 0.368 0.306,0.328, 0. 305, 0. 363 0.556 0.558 22.9 34.7
5'AG3 0.333 0.295,0. 318, 0.311,0.322,0.303 0.374 0.368 1.9 2.1
5'AG3 ¢l ct 344.5 0.418 0.302,0.370, 0.321,0.342 0.307 0.421 0.423 7.0 1.5
5AG3 C1,C3 294.9 0.300 0.299,0. 333, 0.313,0.326,0.303 0.423 0.369 11.4 7.3
5'-GA3 0.524 0.301,0.305,0.300 0.295,0.316 0.369 0.394 0 2.2
5'GA3 CL,CcH4 259.6 0.506 0.300,0.310,0.301 0.411,0.367 0.529 0.484 34.6 30.0
5'€G3' 4.22 0.305,0.313,0.300 0.315,0.317,0.306 0.442 0.420 2.4 2.8
5'€G3' cl,ct 295.9 4.86 0.310,0.316,0.304 0.304,0.316,0.302 0.452 0.451 0 1.2
1) AH ( )= ;
2) H
3) - () : ;
4) DNA



20

DNA
, 1996
Sjoblom : DEB

» BD EB  DiolEB
8]

,DEB  DNA 5T A3
SI_GA_3I
BD .
P450
, BD ,
EB DEB;
P450 ,BD EB
3
AM1 BD EB DEB
DNA DNA
DEB DN A ,

EB
DEB DNA

DNA ,

[9]

Inter national Agency for Research on Cancer(ARC) 1,3-
butadiene. In Occupational Exposures to Mists and Va-
pors from Strong Inorganic Acids and Other Industrial
Chemicals. TARC, 1992, 54( 1): 237 285

Melnick R L, Huff J, Chou B J, Miller R A.
Carcinogenicity of 1, 3-butadiene in BOC3F1 mice at low
exposure concentrations. Cancer Res., 1990, 50(20) : 6592

6599

Malvoisin E, Roberfroid M. Hepatic microsomal met—
abolism of 1, 3-butadiene. Xenobiotica, 1982,12(2): 137

144

Segal A, Mate U, Solomon J J.In vitro Dimroth rear—
rangement of 1+ 2-earboxyethyl) adenine to N6~ 2-€ar—
boxyethyl) adenine in single-stranded calf thymus
DNA. Chem Biol Interact., 1979, 28(3):333 344
Solomon J J, Mukai F, Fedyk J. Segal A.Reactions of
propylene oxide with 2'-deoxynudeosides and in vitro
with calf thymus DNA.Chem Biol Interact., 1988, 67
(2):275 294
Ann-M arie Steen, Kathy G Meyer, Leslie Recio. Analysis
of hprt mutations occurring in human TK6 lymphoblas—
toid cells following exposure to 1, 2, 3, 4-diepoxybu-—
tane. Mutagenesis, 1997,12(2): 61 67
Cochrane] E, Skopek T R. M utagenicity of butadiene and
its epoxide metabolites: I. Mutagenic potential of 1, 2-
epoxybutene, 1, 2, 3, 4diepoxybutane and 3, 4=epoxy-1,
2-butanediol in cultured human lymphoblas-ts. Carcino—
genesis, 1994, 15(4):713 717
Tiina Sjoblom, Jaana Lahdetie. Micronuclei are induced in
rat spermatids in vitro by 1, 2, 3, 4—diepoxybutane but not
by 1, 2—epoxy-3-butene and 1, 2-dihydroxy-3, 4-epoxybu—
tane. Mutagenesis, 1996, 11(5): 525 528

), 1979, (10): 964 977



