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IN TILE NOHl\IAL cye'le 
of gelll'lntions, C\"tTY incli· 
vidual rpceives his endow· 
ment vf genetic infvrmntion 
in equal portions of D"L\ 
from his two pnrenis, Each 
portion of D:\,:\ is rl'pl'('· 
sent cd by a spt of 23 ellro· 

mosomes, allottl'd at ran· 
dom from the 23 pnirs of HlP 
parent in the formation of 
an ('gg or a sl)('rm, For bpt· 
ter or WOl'~e, the D:\,A m('s· 
sage is a faithful copy of 
what was inhercnt in the 
parent, except for lh(' mi,. 
haps that we call gcnctie 
mutation';. 

l\Iany enyil'onmrnlal fac· 

tors nrc either known to ndd 
to our burclpn from muta
tional mishaps, as in the 
case of radiation, 01' ws· 
pccted of doin,~ w, as ill til(' 
case of many clwl11icals. It is 
impol'tnnt tllat the complcxi· 
tics of such insults he ('arc· 
fully cxamined ane! more 
widely unclprstnod, and to 
do this demands an orderly 
classification of a wiele 
r:mge of events and their 
consequences. 

TIlE Kli\"D of cd) ill 
which a lllutatir,n occurs is 
all·important. Every ('ell of 
the body is programed by a 

copy of the il1lliYielllnl's 
Di\"A ,lnd is subject to mu(a
tion. Only if tlle ('('11 in qUl'S' 

tion is a gcrlll cell, lending 
to an p,~:g OJ' sperm, is there 
a possibility of transmitting 
till' muta( ion to tll(' off· 
:ipring. And OWll it will l1a\'e 
no effee! Oll the person him· 
self. 

Altrrnatively, mutations 
mny occur ill body cclls, 
which cnn han' no effcct on 
later generations. Theil' cf· 
fect on the pcrson is ]Jrob· 
IC'matical; !Iowc\'('r, there is 
grn\'c concC'l'l1 tl13t sonw 
canl'l'rlike diseases such as 
leukemia stem from muta
tions in blood·forming tis
sues. ] n addil ion, the disor
ganization of an i/1crea5ing 
proportion of boely cell~ by 
mutation is 01)(' of the pIau· 
sible tlworips of aging. 

The main evidence for 
these conccrns is that large 
doses of radiation will in· 
duce leukemias and acccler
ate aging as well as producl' 
mutations in a proportion of 
all exposed ec lls, 

Germ-cell mutations are 
what \ve commonly think of 
as genetic effccts. (They 
must be distinguished from 
direct effects on the grow· 
ing fetus, su('1l as those of 
thaliclomick. Thl' deforma· 
tions caused by this drug in· 

,volved only the limbs, and 
not tile gt'rm c('l1s, and will 
not be transmitted to fur
ther generations,) 

Mutations are quite indis· 
criminately scattered o\'er 
different genes and chromo
somes. Up to the present 
time, we have not pncoun· 
ten'el any ('hemieals or 
agents that can al (('1' one \'a· 
riety of till' 1H\.\ nncllea\'l' 
other n1('""agps intact. It is 
l'easonabll- to prcdict that 

some virllscs will h(' found 
to act in this way, or thHt vi
rus·like molecules will be 
fabricated t!lat migl~t cau~e 
spc'cific l1lutations-perlwps 
even bcneficial ones, But we 
(10 not know this now. 

J\lUTA,TJOl\S are classi
fied along scveral lines. The 
function or organ affl'c(cd 
may range from color vision 
to thought, from toenail to 
scalp. The severity of dfeet 
may be a ('osmctic nieety 
like a white forelock, a mono 
strosity inc:apablc of surviv
ing or, most tragic of all, a 
physiCal deformity or men· 
tal handicap, The mutation 
may be dominant, immedi
ately cxplcs~cd in one gen
('ration, or recessivc, reshuf· 
fled through posterity until 
it appears simultaneollsly in 
a uniting ('gg and sperm. 

In recent years, we han! 
also ])e('on)(' more aware of 
the signi [icance of chromo· 
some mutations where a 
who I e chromosome or a 
large segment of one is im
perfectly ,transmitted and 
mimics a dominant muta· 
tion, 

Except fO!' dominant mu· 
tations, we have little> direct 
evidence of new occurrences 
of these various events in 
man, We li\'e under a sub
stantial burden of a historic 
legacy: the simplest way to 
describe the genetic load is 
to say that a third of ferti· 
lized eggs fail to completp a 
normal life cycle. Fortu· 
nately, most of these events 
are manifest as spontaneolls 
abortions; but all too much 
misery alrc'ady spills 0\'('1' 

into the li\-es of born chilo 
dren and thC'ir families. 
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IN THE NORMAL cycle of generations, every individual receives his endowment of genetic information in equal 
portions of DNA from his two parents. Each portion of DNA is represented by a set of 23 chromosomes, allotted at 
random from the 23 pairs of the parent in the formation of an egg or a sperm. For better or worse, the DNA message is a 
faithful copy of what was inherent in the parent, except for the mishaps that we call genetic mutations.  

Many environmental factors are either known to add to our burden from mutational mishaps, as in the case of 
radiation, or suspected of doing so, as in the case of many chemicals. It is important that the complexities of such insults 
be carefully examined and more widely understood, and to do this demands an orderly classification of a wide range of 
events and their consequences.  

THE KIND of cell in which a mutation occurs is all important. Every cell of the body is programmed by a copy of 
the individual’s DNA and is subject to mutation. Only if the cell in question is a germ cell, leading to an egg or sperm, is 
there a possibility of transmitting the mutation to the offspring. And then it will have no effect on the person himself. 

 Alternatively, mutations may occur in body cells, which can have no effect on later generations. Their effect on 
the person is problematical; however, there is grave concern that some cancerlike diseases such as leukemia stem from 
mutations in blood-forming tissues. In addition, the disorganization of an increasing proportion of body cells by 
mutation is one of the plausible theories of aging.  

The main evidence for these concerns is that large doses of radiation will induce leukemias and accelerate aging 
as well as produce mutations in a proportion of all exposed cells. 

Germ-cell mutations are what we commonly think of as genetic effects. (They must be distinguished from direct 
effects on the growing fetus, such as those of thalidomide. The deformations caused by this drug involved only the 
limbs, and not the germ cells, and will not be transmitted to further generations.)  

Mutations are quite indiscriminately scattered over different genes and chromosomes. Up to the present time, 
we have not encountered any chemicals or agents that can alter one variety of the DNA and leave other messages 
intact. It is reasonable to predict that some viruses will be found to act in this way, or that virus-like molecules will be 
fabricated that might cause specific mutations-perhaps even beneficial ones. But we do not know this now.  

MUTATIONS are classified along several lines. The function or organ affected may range from color vision to 
thought, from toenail to scalp. The severity of effect may be a cosmetic nicety like a white forelock, a monstrosity 
incapable of surviving or, most tragic of all, a physical deformity or mental handicap. The mutation may be dominant, 
immediately expressed in one generation, or recessive, reshuffled through posterity until it appears simultaneously in a 
uniting egg and sperm.  

In recent years, we have also become more aware of the significance of chromo some mutations where a whole 
chromosome or a large segment of one is imperfectly transmitted and mimics a dominant mutation.  

Except for dominant mutations, we have little direct evidence of new occurrences of these various events in 
man. We live under a substantial burden of a historic legacy: the simplest way to describe the genetic load is to say that 



a third of fertilized eggs fail to complete a normal life cycle. Fortunately, most of these events are manifest as 
spontaneous abortions; but all too much misery already spills over into the lives of born children and their families.  
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