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‘1. Introduortion

'Un the basis of observations on carcinogenesis in
vitro by tumour viruses, chemicals and irradiation
Sachs [1} has suggested that the development of 2
visible tumonr in vive regnires{a) a change in the
control mechanisms for cell seplication (k) fxatien of
thiz change in the cell so that it can be transmitted as
a hereditary property and {c) growih of a single
tumour cell into a visible tumour, He has further sug-
gested that chemical earcinegens may induce chunges
in cellular control mechanisms by interacting with

DMA while admitting that the primary interaction might

‘be with some other intiacelluiar constinient or direct-
1y with the cell membrzne. Fixation of the transformed
state is postulated +:- be dependent on cell replication
ﬂctnlnﬂg soon after the initial interaction between the
‘ arcinogen and the cell {2—5]. Some evidence con-
‘sistent with such a mechanism Yas recenily been

presented by Stewart and Magee [6] who have shown -

thai single’ dmes of dnneﬂlylnmmsamme, sufficient

to induce kﬂnﬂney tumounss in rats, are followed wnh:m
~aweekby stimutation of DNA synthesis -md cell -~ . .
_replication. The methylation of DNA andjor other :

celiular components induced in the kiduey by diime Ihyl»

nitrosamine [7] could be :responszhle for the initial -
' change in cellular -cm‘m:ﬂ mechams:m posnﬂafned by
' The Ic]ated i;arcmngen, N-mtmsmmeihylmea m» ‘

. th HDZZmd.Pubhsbmg Cﬂmpgny ﬁmszerdam

Auces tumours in 2 variety of organs in the rat and,
under zppropriate conditions, can induce a high in-
cidence of brain tumonis, The induced tumonrs appear
alweys fo arise from ghial cefls and never from neusonal
cells [8]. Rat neuronal cells do not Jivide while plial
cells retain this capacity "mmugh@m iife. 11 is theve-
fore possible th#: the failure of tumour inducticn in
neuronal cells spay be related to their inability 10
respond 10 & stimulus to divide. An alternative explang-
tion might be that the inleraction of the carcinogen
with the neuronal cells might be less than that with the
glial eells and thes inswfficient to mduce tum surs, This
poszibility has been examined by meassrement of the
extent of methylation of DMA in fractionated nucled
from brains of rats treated with N-mtma@mﬂhylnma.
In this way it has been possible to comparg the extent
of interaction berween the carcinoyen ‘with neuronal
cell nuclei with that of *man@us «:ﬂas ies @f glial @"]} |

- mucleis

2 Maieﬁa]s aml m-eﬂm;]s

Twe]ve fermale Wnstm Tats (9@ g} Iscemed an | | inirae

venous injestion of N[ 14C)methyl-N-nitresourea

_ (253 p&hmnﬂie, El mmﬂe,;"k-s body wi)and were- -
- killed 2 hr dater. Nuclel were isolated fromi the ptmled' '

- brainsby a modification. of the method of Mﬂmp '

- ,,mn :md McEwen [9] rand aepameﬂ in ";he MSE
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Pzg. 1 Szparai;on of snnr:le: from whole Tal brmn by zomal i:emni‘ugahnn ina B-X1Y .’mea] Romm jha tdmgmm shows the Ellghi
‘seaﬁenng profile of the effiuent monitored at 600 nm. The gradiant consists of discrete zones.of sicrose in 1 mM sodium cazodyl-
-ate buffer pH 5.4 containing 1 mM MgCl,. The concentrations of sucrose are indicated along the top of e figore. Crenmfngaimn
was.al 45 DDD rpm for 2 hir a1 10°. The effluent is eollectad in I:acrmns- Appmpnaize :frarlmns an'e b.ﬂkﬁﬁ fm ihe :‘Ez:nvgrv ﬂ? ﬂae :

'-:mucle: from ﬁ‘ze f"rm mmn zames.

', B XIV zanal Totor nsmg a dJ_.-:DnhnLBll? sucrose graﬁ- o
“ient iz 0% Aﬁm centrifogation for 2 hr at 83 0° aﬂﬁ '

45,000 tpm, the contents of the roter wers passed

,ﬁuough a flow cel] and hght scatiering of the meff]uem i
“'was onitored at 600 nm. Five distinct muclear frac- -
tions were -obinined {fig. 1) and classified acemdmg to. ;-

- their mmphmlngmal features }:9]). DNA was isalated
- from @ach fraction by phenol extraction [7] and

50 H”} Form .7,

: 3 Resu]ts

Asshﬁwn iy table I NMU ;althnugh mdnmng al—

: _.most exclnswely ghnmas, r\eacmd more gxtensively
~with | DNA in the nuclei: of i

“with that ‘Uf astmcyies and’ Uhgoﬁendmeytes. The -

i 3p emﬁc xaﬂm activity of total nncles | pioteins was alsr:a}

¢ nenronal fraction ﬁmn

pher in the neuronal f;raehnn bnt some of tha -

“hydrolyzed in N HCI(100°, 1 hr). The amount of Lhé e '1{14‘:’]“5103'“117’35-5' i known 1o enter the Cy-pool and
main alky]aimn produgt, T-methylguamne, Was’ deter- - T

_ mnined after ion fexehange thr mnamgrapny »mn 'Dawax o

' 'e mcorpo ited: ;nmmmnn aclas ‘7] The ﬂlffer- A
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Tabﬁﬁ i
Aikylanon i vivp of ::at ‘tar:am nnmax DNA by }'s me 11:3& N :mftrosmama
| . ‘ L ' Spcmﬁx: -mmy
Fraction mo. V'Type @i‘ Tucieus and pmpnnmn © 7-Methylguaning - of nuclear
SRR pzesenimtar:h ﬂ’m;mmf‘ ) ©in nuglear DNATF prleins
s {dpmimg)
1 PR Neuronal { ?ﬁ?ﬂ. 0088 o o e
: - ‘Astrocytic . (23%) . IR 3 '

o T Asteytic { 81%) ser 183

‘ o _ Nenzonal { 15%) . ' 7
m  astrocytie . { 84%) vare w0

) S '  Oligodendropyric  { 13%) S ' o

W | Oligodendrorytic  ( 52%) 0.153 - S ¥ 1)
Y - . ' ' ‘@]ignﬂenﬁmayﬁc' _Uﬁi"%) B ‘ﬂ 159 ) _ ﬁ 1@5 '

= Average data from several Ex]pmmmts For details see [10]. The nuclel of 1kt gram:ﬂc eclls which are daf fiznlt 1o differentiate
. irom th:ose of the olippdendrocyites are probably iv be found in Fractions 13 and IV. : s '
- * Tne atponit of F-methyignaning s expiessed in molfs of guanine {see [71). o
*53% The amonnt of DNA folated from this fraction wus 100 smell for qnaﬁﬁﬁﬂaﬁve estimation.

4, Discnssion

The resulis clearly show that methylation of
nevronal cell nuclear DMNA was no less extensive than -
that of the DNA of the varicus plial maclear fractions.
The same conclusion may also apply 10 the proteins
~ of nenronal and glial nuclei. The use of nuclear rather

“than whole cel! fractions was preferred becaust of the
 better separalions that can be chtained with brain by
. the fnn'ner method. There is no reason to suppose that
there are marked quantitative differences between the
ﬂegree of metmjylahon of :mmlaar and cytoplasmic -
" gumponents of nenronal and ghal czlis and the exient
of methylation of nuclear DNA is probably a valid
measure of the degrae of mitial interzaction of ’the

_carcinogen with the cell. Autmaﬁmgmphm studies have
" indicated that mlwsnmethy]mez is gvenly rﬁhsinbﬁted
‘fin the brain within minutes after intravenous | .m_}gmmﬂ o

Citids cbnniﬂdei merefma, that there is no dnfference

. carinogen with the néuronal and the ghal cells and -

- Beveral authozs have.pmmed out that brain mnnﬂmrs

perwen*tncu’la: zones | of the laiem] yenmcles 18,12,"
: }3] Thesu are ihe mﬂy regmns in which a srgmﬁr:m?

‘glial cell pmﬂzvermmn secms 10 persist in the adult

mammalian brzin {14].
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