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that becomes more evident towards the 4th day after
irradiation and reaches normal values on the 6th day.

In the activity of the acid phosphatase we noted a more
marked inhibition in the irradiated cultures.

The enzymatic activity of the culture and the number
of cells present at the times of determination have been
correlated, as illustrated only for the dose of 300 r in
Figures 4 and 5.

From these Figures it appears that the activity of the
alkaline phosphatase calculated per single cell is actually
higher in the irradiated cultures, because fewer cells are
present in them, as compared with the control. The in-
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Fig. 4. Effect on alkaline phosphatase calculated per single cell.
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Fig. 5. Effect on acid phosphatase calculated per single cell.
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crease in this activity is maximal on the 2nd day and de-
creases to normal by the 6th day. In contrast, there aré
only minor variations in the level of acid phosphatase.

Conclusions. We have studied the behaviour of primary
monkey kidney cultures after irradiation with 300, 1000,
and 3000 r. At the same time, on these cultures we have
made determinations aimed at showing cell growth rate
and alterations in the acid and alkaline phosphatase ac-
tivity to determine whether it is possible to detect en-
zymatic changes preceding the growth alterations and the
appearance of cells with micronuclei.

Considering the modifications in the enzymatic activity
calculated per single cell, it was concluded that affer irra-
diation with 300 and 1000 r alkaline phosphatase activity
increases whilst acid phosphatase does not differ in be-
haviour from normal cells. The increased activity of the
alkaline phosphatase reaches a maximum on the 2nd day
after irradiation when the growth rate begins to decrease.

Considering the diffuse distribution of alkaline phos-
phatase in the cells the increased activity of this enzyme
could be the expression of an early generalized stimula-
tion or lesion that later disappears. The radioresistance of
the acid phosphatase may be unusual because the activity
of several other enzymes localized in the lysosomes is in-
creased after irradiation®.

We have noted that, in irradiated monkey kidney cell
cultures, very particular cells appear which are charac-
terized by the presence of one or more micronuclei ar-
ranged around the principal nucleus. These micronuclei
frequently contain a small nucleolus.

The study of the formation of these cells is at -present

in progress.

Riassunto. Colture primarie di rene di scimmia (M.
rhesus) presentano, dopo lirradiazione, un aumento nel-
I'attivitd della fosfatasi alcalina, mentre Pattivitd della
fosfatasi acida non risulta modificata.
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the nucleus, close to the chromatin regions, and only at a
later stage the radioactive RNA makes its appearance in
the cytoplasm, presumably after its migration from the

The discovery of enzymes like polynucleotide phos-
phorylase® and RNA-polymerase?, and their experimental
use in synthesising polyribonucleotides, have indicated
that the biosynthesis of ribonucleic acid (RNA]) is me-
diated by deoxyribonucleic acid (DNA). This can be con-
cluded from the observation that incorporation of ribo-
nucleotides is significantly increased in the presence of
primer DNA, which also influences the base composition
of the synthetic "/RNA’. While studies of this type have
been undertaken on cell-free systems, autoradiographic
analysis®* in different tissues has also shown that incor-
poration of labelled RNA precursors is first initiated in

initial sites of synthesis in the nucleus. These findings are
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consistent with the cytological observation that the nu-
cleclus, a nuclear component known to be rich in RNA
content, is organized in close association with chromo-
somal segments. The normal process of nucleolar organiza-
tion, however, is not such that the role of the chromoso-
mal DNA in this respect becomes particularly evident.
This is primarily due to the fact that the formation of the

Fig. 1. PMC showing the formation of nucleolar bodies (Nu) by two

of the chromosome pairs (Chr) following the inactivation of the

organizer. These two pairs are the only ones showing normal prophase

development; the remaining chromosomes are retarded in their con-
densation. Carnoy-acetocarmine squash.
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Fig. 2. A ‘binucleate’ PMC in which as many as 8 bivalents form

nucleoli {see Figure 1), The ‘non-nucleolar’ chromosomes in this cell

also fail to show normal prophase development. Carnoy-Feilgen
squash with counterstaining in acetocarmine.,
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nucleolus, at a specifically differentiated region in the
nuclear compiement, nndermines the chromosomal con-
trol of the process, the differentiated region being con-
sidered by some to be a collecting centre rather than a
synthetically active site (see ViNcENTS®). It may, there-
fore, be possible to demonstrate chromosomal control of
nucleolar synthesis in a more striking manner if the regu-
lar organizing region is experimentally inactivated. This
has been done in Lolium by means of high temperature
treatment of plants as described fully elsewhere®. Follow-
ing such inactivation of the organizer, it is observed that
only those chromosomes in the nucleus which show normal
stainability and regular prophase condensation are able to
synthesise nucleolar material, others which are abnormal
in these respects fail to indicate any nucleolar activity.
These observations on the varying number of ‘nucleolar’
and ‘non-nucleolar’ chromosomes in different cells, the
former showing normal prophase development and the
latter failing to do so (Figures 1 and 2), clearly indicate
a close correlation of nucleolar synthesis with those chro-
mosomal characteristics which are known to be a function
of its DNA component. It could be concluded, on the basis
of their relatively poor stainability, including that with
Feulgen stain, and retarded prophase development, that,
as a result of the high temperature treatment, some of the
chromosome pairs are affected in their normal DNA syn-
thesis and these are the ones which fail to show any nu-
cleolar activity. The present observations supplement the
earlier analysis of McCLINTOCK? on maize, which indicated
that all the chromosomes in a nucleus can take up nucleo-
lar synthesis when the organizer is inactive. The observa-
tions on Lolium show that non-specific chromosomes can
take up this activity only if they are normal with regard
to their DNA-conditioned organization, indicating there-
by the nature of the chromosomal control of nucleolar
synthesis.

Zusammenfassung. Aus cytologischen Inaktivierungs-
experimenten wird der Beweis abgeleitet, dass die Nu-
cleolus-Synthese auf jenen Chromosomeneigenschaften
beruhe, die mit ihrer pro-phasischen Verdichtung und
Férbbarkeit eng verkniipft ist. Es scheint dies darauf hin-
zudeuten, dass DNA derjenige Bestandteil des Chromo-
soms ist, welcher die Bildung von Nucleolen steuert.
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