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l. Nuclear Damage

The importance of nuclear damage dep_L_
-on_the fact that the cell nucleus contains t he ge-
netic information ypon which all the vna\f'} Activi-
ties of the cell ultimately (126;51. Severe nu-

.1 ; .
clear damage indicated by [pyknosis and kar-

yolysis are customarily taken as® evidence
of cell necrosis. , It should be remembered ho-

wever, that red blood cells, although evo1g:

"of® a nucleus maintain selective membrane per-
——

meability, produce energy by anaerobic glycoly-
5i8_and perform their vital specialised
of oxygen transport in the blood for over 100

daysin man. Protozoa such as Amoeba proteus

survive at least for several days following micro-
surgical. removal of their nucleus: motility and
phagocytic activity are arrested but these return,
together with the ability to reproduce, when the
nucleus from another amocba is introduced.
refore clear that cells cansurvive despite
total cegsation of nuclear function; their metabo-
lic versatility will, however, be greatly reduced
and their ability to multiply lost.
Gerte mutation
Perhaps the best® understood form of nu-

@ take as: Bff, kA, @ devoid of: B, H#ZE.
@ best: well FRESR, Fiiunderstood,
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clear damage is that® due to irradiation or to
mutagenic_chemicals such as nitrogen mus-
tards. _These and other unidentified factors may
result in errors in the sequence o ‘@ and y-
rimidine bases in DNA molecules. If the damage
is sufficiently localised, e.g. affecting only one
base, it is most unlikely to lead to an alteration
in the nucleus demonstrable by available chemi-
cal or morphologicil techniques. Its presence
may be inferred if there is a familial disease which
can be shown to be due to genetic rather than®
purely environmental factors. Such diseases are
essentially mediated by an abnormal gene re-
sult ng in incorporation of a ‘wrong’ amino
acid at a functionally important part of a pro-
" tein molecule, or by deletion of a gene with con-
sequent pbsence of the protein. In most known
examples, the affected proteins are enzymes,
as . jn phenylketonuric oligophrepja  which
affects 1'in 10 00U of the population. It is due
to deficiency in the liver cells of phenylalanine
Iiydroxylasc, which normally converts phenyl-
alanine to tgosine, and brain damage appar-
ently results from raised blood and cerebrospi-
nal fluid levels of phenylalanine and its metabo-
fftes. There are also many genetic abnormalities
of haemoglobin (haemoglobinopathies), the sickle
cell abnormality being® a good example.
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