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INTRODUCTION

The formation of benzo/a/pyrene /BP/ : DNA adducts is the result of the
action of the cytochrome P-450 monooxygenase system and related enzymes,which are
inducible by different compounds, This activation and induction takes place both
in the endoplasmic reticulum and in the nucleus. No information is available con-
cerning the comparison of the DNA bound sdducts in the isolated nuclei from livers
of 3-methyloholanthrene /MC/ pretreated /induced/ and untreated /uninduced/ rats.
The preferential dbinding to matrix DNA has been deteoted in wvivo /1/. Similar re-
sults were observed in vitro with rat liver nuclei from induced rats /2,3/.

In this study the nature of modified nucleosides formed by uninduced and in-
duoced nuclei end the amount of modified nucleosides in the nuclesr subfractions of
uninduo;d and induced nuclei with special reference to the matrix DNA has been
compared.

RESULTS AND DISCUSSION

Incubation of[aﬂ]BP with isolsted rat liver nuclei resulted in the binding
of BP-derived species to nuclear DNA, as shown in Fig. 1.
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Fig.1. HPIC analysis of BPtDNA adducts fommed in woed and MC=induced nuclei,
Nuolei / average 10 mg DRA / were incubated with[’% BP / 4,8 ci/mol.é 200 mmol
and NADPH/10 mg / in 10 ml of 0,25 M sucrose buffer / 0,05 M Tris«~H0l pH 7.4 ,
S M MgCl2 / for 30 min., The. isolated DNA was hqd.rolgsod enzymioally to deoxyribo-
nucleosides, which were purified on short Chrompack C48 columns. Unhydrolysed DNA
and umodif{od' bases were memoved by elution with water.The less polarﬂgig:carbon-
deoxyribonuoleoside adducts were sluted with methanol and analysed by using

an Altex ultrasphere ODS column and linear gradient of 40-100% watersmethanol at
a flow rate of 1 ml/min ,

In both uninduced nuclel and these obtained from pretreated rats the nature
of adduots was identical ,howsver pretreatment with 3-methylcholanthrene resulted
in a quantitatively higher level of binding.The major hydrocarbon-deoxyribonucleo~
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side adduct found in the MC-induced nuclei cechromatographed with that obtained
from the maction of diol-epoxide (%} 78,8da~dihyd - 100=0 poXy=7 48,9,10=t6 tra=
hydrobenzo/a/pyrens /BFDE I/ with DNA /peak B/, Smaller smounts of ofher' adducts
were also present including: a/ a more polar product which cochromatographed with
9-hydroxybenzo/a/pyrene«4 ,5-o0xide adduct /peak A/, b/ that obtained following re~
action of 4,5-benzo/a/pyrene oxide with DNA /peak C/ and c¢/ unknown product
/peak X/. The major DNA-bound froduct found in the control nuclei cochromatogra—
hed with that obtained follow regction of 4,5=benzo/s/pyrene  oxide with DNA,
he incubation of liver nuclei with[ZH]BP reauléed also in a much higher total
binding level to the matrix-bound DNA in comparison with the other subnuclear
fractions,both in the uninduced and MC-induced nuclei /Table I/, Similar results
were obtalned concerning the amounts of modified deoxyribonucleosides,

Table I. [’H]Benzo/a/pyrens covalently bound to DNA of the nuclear subfractions
/ pmol/mg DRA /. The nuclei were incubated as described under Fig.1., and subfrac-
tionated by the methods of Pardoll et al. /4/ and Berezney et al. /5/ .

Buclei Praction Total Ratio /| Modifsea %/ Ratio V
binding pucleosides
Uninduced | Intact nuclei 11.5 - 7.6 -
Low Mg chromatin 3.5 1 1.2 4
High salt cbromatin 16,9 4.8 17.6 w7
Nuolear matrix 83.8 23.9 52.2 43.5
MC-1nduoed Intact nuclei 81,5 - 33.1 -
Low Mg ohromatin 19.7 1 1.6 1
Bigh salt ohromatin 0.7 2.6 0.1 2.6
Fuolear matrix .1 4,6 591 Se1

4 The ratios are BP bound / mg DNA values compared to Low Mg chromatin.

2/ The nucleonides eluted with methanol from s short Chrompsok 018 column.

From these experiments it appears that nuclear activation of BP may be to
large extent dependent on the regiospecificity of the type of cytochrome P-450,.
The formation of BP adductes in the uninduced nuoclel is consistent with K-region
oxygenation of benzo/a/pyrens being mediated by cytochrome P-450., In the MC-indu-
ced nuclei the non-&-rag on oxygenation catalysed by cytochrome P-448 prevails,
The different patterm of metabolic activation and increased total metabolism of BP
in MC-=induced nuclei could explain also the difference in the subnuclear distribu-
tion of BP bound to DNA observed with the two nuclear preparations,
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