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SiLicosts, Asnestosts, axp Caxcen oF 1k Luse 

The concept that members of occupations especially exposed to dust, partien- 
larly silica, have an unusual liability to eancer of the lung is an old one which iy 
Still el Retiable epidemiologic data from various sources, however, show that - 
pultnonary eancers are not excessively frequent among persons having occupa. 
tional contaet with coal's * and silica dust ' '* and affected with anthracosis, - 
silicosi=, aned anthracosilicosis, such as gold and coal miners. Infaet, in rdioactive 
ore miner< with severe silicofibrosis in Sehneebers and Jo wmsthal, who have a 
notoriously high frequency of lung cancer, the lungs are not often the site of such - 
tumors? Likewise, Bonser, Faulds, and Stewart? recently reported the existence 
of an inver<e relation between cancer of the lung and siderosilicosis in English 
iron-ore miners. Merewether' noted that only 99 of G688+ cases of silicosis (1.32 
per cent) were found to have carcinoma of the lungs on postmortem examination. 
I« series of 383 autopsy cases of silicosis in raen 47 to 75 years old, lung canver 
was present inonly 7, f.e., in 1.8 per cent against un expected rate of 9.9 to 12 per 
cent aceording to the age range and sex of the series."* Sporlein suggested on the 
Vasis of this evidence that an antagonism may exist between silicosis and cancer 
of the luug. especially sinee not u single instance of lung cancer was found among 
15T men with severe silicosis, 

The epidemiologic and pathologic evidence supporting a cuusal relationship 
Letween ushestosis and cancer of the lung, on the other hand, is quite substantial, 
A<bestos. 2 magnesium-iron silicate, mined on the North American continent and 
in South Afriea, is incriminated in this respect.3o & 807 A total of 127 cases of 
aliestosis caneer of the lung are on record (United States, 21 cases; Canady, 6; 
Cireat Britain, 88; Germany, 12). Ten of the American cuses were recently oh- 
cerved by O'Donnell' among 21 autopsy cases of asbestosis seen between 1940 
and 1954 it a small community in Pennsylvania and oceurring among employees 
of an azhestos textile plant. 

The incidence reported for asbestosis cancer of the lung in autopsy scries of 
asbestosis ranges from 7.5 per cent? to 50 per cent.® It is 15.5 per cent for a series 
of 73S autopsies of asbestosis with 114 lung cancers collected from the literature. 
According 1o Merewether, the male-female ratio of ashestosis cuncer of the lung 
is at the low level of 2.45:1. 

Ashestosi< cancers show a diversity of histologic types. Among 56 cases, 20 were 
of squatnons cell type, 15 were of the round cell-anaplastic variety, 7 were adeno- 
careinomias, and 3 were combination forms of squamons cell and adenocarcinoma. 
Acbiestosic caneers follow the topographic pattern of ashestosis by involving often 
the lower lobes (four-fifths, secording to Isselbacher, Klaus, and Hardy?). A 
multicentric genesis of cancer in the diffuse ashestotic lungs is not unusual, The 
exposure period to ashestos preceding and accompanying the development of 
ashestosis and cancer of the lung ranges from & months to 42 years. The lag 
between cessation of exposure and appearance of the pulmonary tumor may be 
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L ( as long 08 20 years, These (mors oceur on an averige at a somew hat earlier age 
3 than eryptogenetic eancers of the luge. The produetion of ashestosis caneers in 

p experimental animals has not veliably been accomplished M 
It is uneertain whether n minimuam of 170,000 dust particles per liver of airis 

B0 prerequisite for the development of ashestosis cancer in man and whether the 
4 inhaled particles must be above a certain size to e efiective. Ashestosis vancer of 

the lung is a compensable occupational disease in Germany' and is notifiable with 
zlhc Chief Inspector of Factories in England and Wales. In a Canadian ease of 

occupational ashestosis cancer of the lung which was litigated, settlement was 
made in favor of the plaintiff. The available scientific evidence is adequate for 
recognizing ashestosis eancer of the nng for medicolegal reasons as an occupa- 
tional discase. Since, at least in former years, industrial ashestos effluents caused 
Jocal environmental air pollution, the possibility exists that in the ahsence of a 

history of specifie employment of the deceaxed individual, asbestosis might be 
observed at autopsy because of former residence near an ashestos plant. Since 

gasbestosis, like berylliosis, presents a characteristic histologic lesion, there should 
% be no serious difficulty in identifyving “neighborhondTM cases of ashestosis and 
8 ashestosis cancer of the lung. Epidemiclogie data available at present indieate 
& that an increased liability to cancer of the lunz is limited to the presence of 
3 ashestosis of the lung and does not extend to exposure to ashestos without the 
#existence of a pneumoconiosis resulting therefrom. 

U National Cancer Institute W, C. Heeeen, M.D. 
t National Institutes of Health Chicf, Environmental 
A Bethesda, Maryland Cancer Scetion 
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Muptean Geserics 

The science of genctics hus made rapid strides during the past hall century. 
Among the many applications of the recent advanees in this field are those relat. 
ing to human health and dizease. That these applications are vecognized as fine 
portant is testified to by the results of o recent survey by Herndon® in which he 
reported that instruction in genetics is now given in 35 per eent of the medieal 
schools of the American Association of Medical Colleges. T'he instruction varies 
from full-fledged courses to material included in didactie lectures. 

Several thousand deviations from normality in man have been investigatel 
from the genetie standpoint, and for several hundred of them a simple genetie 
basis has been reasonably well established. Tt is not a simple matter to confirm 
the genetic basis of a suspeet trait, and precise technies are required for ity m- 
tablishment. A recent hook by Neel and Sehull” is particularly valuable for its 
discussion and evaluation of many of these technies. 

Snyder, in his reeent presentiation to the medieal seetion of the American Life 
Convention,” pointed out that not only are hereditary factors, or genes, beng 
identified in man, but that much is known of how they act. I'he basie funetion of 
a gene is the development of o speeific substunce which determines the effeet of 
the gene on the individual. This substanee is, as n rule, un enzyme, and is re ’ 
sponsible for the catalysis of particular step in synthesis or degradation. 

A mutation, which may derive from an inexact copying of the gene during its 
usual process of constructing a duplicate of itself in cell division, generally leads 
to a diminution or loss of activity in eatalyzing the specific reaction that the 
unmutated gene accomplished. Thus, the mutated gene, which henceforth dupli- 
cates itself in its altered chemical form just as faithfully as the unmutated gene 
previously copied its original form, produces an enzyme dysfunction, and hence 
a physiologic or morphologic aberration. 

The abereation niay be striking and readily recognizable, asin phenylketonuna, 
in which the mutant gene fails to develop the enzyme which converts plwn,\"- 
alanine to tyrosine; in Tay-Sachs’ discase, in which the mutant gene does nob 
provide the enzyme required to oxidize sphingomyeling or in glycogen disene, 
in which the phosphorylase needed to convert glycogen to glucose is not de- 
velaped, On the other hand, the saherration resnlting from the changed activity 

eviation in physiologic activity nmlers 
abive charneteristice of the mutant gene may be only a light 

Iying susceptibility, resistunee, growth, or some other quantit 
I such instances the aherration may be apprecinble only when several genes 
this nature (polygenes) act eumulatively. 
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