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1 am happy to have a few minutes to discuss the occu- 
rational diseases with a group of practicing physicians, 
Curinusly enough. such opportunities are relatively in- 
frequent, since these diseases tend to be reserved, almost 
exclusively, for industrial health meetings. And few 
medical practitioners attend such meetings, because the 
emphasis, there, tends to be on the industrial environmen: 
and its control, rather than upon clinical medicine. But 
the fact remains that when a worker gets sick, he first 
consults hus own doctor. And so this doctor is really in 
the front line when 1t comes to the need to recognize an 
occupational disease, clinically, and to make a correct 
diagnosis. 

To the medical profession, the occupational discases 
are alwavs somewhat bafiling because they have their 
origins in emvironmental conditions which are unfamiliar. 
Unlike the community environment, where the medical 
problems have always been largely epidemological in 
character, the industrial environment—being man-made— 

.presents problems in fields somewhat further removed 
from the physicians conventional training and experience; 
fields such as industrial tovicology or radiation, for ex- 
ample. 

There are literalls thousands of potentially toxic 
chemicals which are either being produced in industry, 
or are being used in the production of other goods—with 
new ones being added all the time, by our research chem- 
ists. Aside from skin contact, workers are exposed to 
many of these substances in the form of dusts. gases, 
fumes. vapors or mists, which become disseminated into 
the air of the workroom. \While inhalation is by far the 
most important source of injury to health from exposure 
to toxic chemicals, skin absirption and even ingestion 
may play important roles under certain circumstances. 

Less familiar, perhaps. are a variety of other abnorm- 
alities in the working environment which are equally ser- 
ous, as potential health hazards. Aside from dangerous 
machinery, there are abnormal temperatures and humidi- 
ties; infra-red and ultra-violet light: compressed air in 
tunnel construction; continuous vibration in the use of 
parematic tools: excessive noise. even in the supersonic 
ranges; radiation, as in radium dial painting operations, 

* Presenied 3 Annual Meeting New York Sisre Medical Soo 
ciers, Mas. 1952 New York Ciny. 

Reprinmed from New York State Medcal Journal October, 

or the use of the X.ray or fluoroscope. as industrial in- 
spection devices ; i te or improper illumination with 
glare and so forth. industrial environment is, in- 
deed. as complex and as fuid as modern technological 
research and development itself. 

For the individual avorker, health hazards will vary 
from industry to industry; from plant to plant, from 
workroom to workroom, and often from one process to 
another in a single workroom. And since labor is highly 
mobile, workers tend to go from one industry to another 
and from one type of work to , in various parts 
of the country. Accurate evaluation of their occupational 
exposures. particularly on any long-time basis, may there- 
fore present difficulties. 

For some reason, the occupational diseases have always 
occupied a place somewhat removed from the rest of clin- 
ical medicine. The fact of their so<alled “Common 
etiology"—the occupation—has, carried with it 
a subtle implication that they represent a cohesive group, 
in which there is a relatively limited number of fairly 
clear<ut clinical entities; and that these are, on the whole, 
characterized by distinguishing ear-marks which suggest 
particular occupations. Actually, the occupational 
diseases range over much of the entire field of dngl 
medicine, since they reflect all of the physiological, bio- 
chemical and metabolic changes which develop in the body 
in response to working conditions which are inimical to 
health—including many compensatory responses initiated 
by the body for purposes of self-preservation. 

Nor does the individual clinical picture necessarily 
suggest the existence of an occupational etiology. Far 
less does it point to any specific occupation, as the etio- 
logical factor. This is, in part, due to the fact that many 
of the same toxic icals and the same abnormal en- 
vironmental conditions are to be found in greatly diverse 
industries and occupations. More important, however, 
is the fact that many occupational diseases are indisting- 
vishable, clinically. from similar diseases which are non- 
occupational in origin. Only the etiology is different. 
But its recognition may provide the only opportunity for 
saving the patient’s life. 

Aplastic anemia or leukemia, for example, are the same 
hematologicals entities whether they are idiopathic, in 
orign. ot have been contracted in 3 factory workroom as 
a result of exposure to benzol or excessive radiation. 
Epitheliomata of the bladder. produced by exposure to 
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beta naphthylamine in the manufacture of aniline dyes. 
cannot be diff rentiated from non-occupational epithe- 
liomata of the Hladder, either clinically, on cystoscopic 
examination. of on mictoscopic section. Even their slow 
clinical course is the same. Asthma and dermatitis ven- 
enata, whether of occupational origin or not. are clinically 
the same. Only the precise antigen responsible may be 
one which is characteristic of a particular occupation—1s 
in the case of the pauphflmltne diamine dyes to which 
fur workers are exposed. 

Some of the irritant gases present similar difficulties in 
differential diagnoss. Ammonia gas, for example, s 0 
highly irritating, fuw persons would voluntanly remain 
in its presence long enough to inhale a toxic dose. Dut 
an accidental break in a pipeline could subject workers 
to sufficient absorption to produce 2 pheumonitis. preu- 
monia or even edema of the lungs. These conditions 
are not palhognomofiic for ammonia gas Only an occur 
pational history will reveal what happened and provide 
neceséary guidance for the management of the case. 

The mitrous fumes, from welding operatiom—-flprciall\- 
in the holds of chips—are more 

insidious because they are less abviously irritating As 2 
result, relatively large amounts may be inhaled without 
warning However, after an interval of eight, ten or 
even twelve hours, their caustic action \n the lungs may 
result in death from pulmonary edema. The long latent 
period tends to ohscure caucal relation. unless one is fa- 
miliar with this type of situation and inquires into the 
occupational exposure. Standard procedure for saving 
2 worker's life is to put him to bed immediately following 
1 known exposure 1o mitrous fumes, even in the complete 
absence of anv clinical manifestations of injuny 0 health 

In carbon retrachloride poisoning one 18 usually dealing 
with a toxic hepatitis, 3 nephrosis or 2 combination ot 
both. There is nothing in the climeal picture, however. 
which specifically points to carbon tetrachloride as the 

46 

enological agent, or indeed suggests that one is dealing 
with some occupational disease. 1§ the patient is jaun 
diced when he frst consults his physician. obstructive, 
catarrhal or infectious jaundice immediately come 0 
mind. possidility of 2 toxic hepatitis is usually the 
last to be considered, and s often not considered at all. 
In the early stages. however, there mav be no jaundice 
and the patient comes to his physician complaining only 
ot vague gmn--mmiml symptoms. In the absence of an 

i hepatotoxic chem- 
ical. the patient may be given a cathartic and dismissed. 
By the time jaundice develops, it may be too late to save 
his life. This has occurred. 

In exposure to carbon tetrachloride, 
impressed with the great differences in individual sus- 
ceptibility which evist. A drink of alcohol may ma.e 
the difference between life and death. These marked 
differences in individual susceptibility are not well un- 
derstood. y are by no means confined to the occu- 
pational diseases. but pervade the whole of clinical medi- 
cine. In a poliomyelitis eprdemic, for example, almost 
everyone is exposed but relatively few contract the disease. 
Nevertheless, physicians are prone to assume that if no 
one else in 2 i i 
due to his occupation. This is contrary 10 
Of two workers having an identical exposure to benzol. 
at a work bench, one may die of an aplastic anemia and 
the other may be unafiected. 

one is particularly 

Among the onioses, silicosis is pethaps the most 
familiar. And physicians are becoming increasingly adept 
at recognizing the X-ray shadows of first. second 

ilicosi perhaps, are the 
third stage silicosis. Less familiar, 
pneumoconioses produced. under appropriate conditions 
of exposure, by other types of dust such as asbestos, tale, 
carborundum or mica. The extent to which there may 
be fundamental difierences in pathological response 0 
dvst inhalation is also not sufficiently appreciated. For 
example, asbestosis and the inhalation of certain of the 
chromate dusts appear to play etiological roles in tl 
production of lung cancer. whereas silica dust does not. 
Iron dust will produce characteristic N-rav shadows of 
“Siderosis” without, apparently injuring the lungs at all. 
Pulmonary granulomatosis. produced by the inhalation 
of beryllium, indicates 3 rotally different mechanism 3t 
work. Whatever the pulmeonary pathology, however: 
no matter how characteristic the X-ray shadows may be, 
it is prerey well accepted at the present time that the 
N-ray pictures are never pathognamonic. he resem- 
blance between third stage silicosis and miliary tuber- 
culosis may be truly striking: beryllium ;nnulommnia 
may be readily mistaken for Boeck's sarcoid; “More 
fibrosis than usual.” or pleural calcifications are partic- 
ularly difficult to interpret, without 3 history of expasure. 

And so. here again an investigation of the occupational 
history of the patient is indispensable. To be of real 
calue, however, this occupational history must be carried 
hevond the patient’s present job. to include the whole of 
his working life incotar as posable. For the pneumo- 
conioses are chronic diseases which may take many rears 
to develop. Occupational cancer, of lead poisoning are 
in the same category. In addition. it is important to 
appreciate the fact that a particular job classification does 
not necessanly provide precise information as to the na: 
ture of the occupational exposure. To learn that one's 
patient is 3 *foundryman’, for example. means little un- 
less one knows whether he is 2 “Moulder” who handles 
sand; whether he pours molten metals which are touic: 
whether he is a sandblaster, or operates an Noray machine 
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to detect flaws in finished castings. Accurate and com- 
plete occupational histories oi panents are atten difficulr 
to obtain because ot the technical complexities inherent 
in the subject, and the failure of patients to present the 
whole story. Even a well-informed chemust, who con- 
tracts an occupational disease in his laboratory, will not 
necesearily, when asked, give 3 complete list ot all of the 
substances which he handles thou h. ualike most workers, 
he knows exactly what they are. He tends rather to be 
selective, listing only those of which he is suspicious. 
Memory failure for occupations, vears back, abvioush 
jurther complicates the problem. But it one persists, 3 
usetu) occupational history is usually forthcoming. 

When it is discovered that a patient has been working 
in a dusty atmosphere, there is 3 tendency to tocus atcen: 
tion solely upon Norav evidences ot 3 POEUMOCONIOSIS. 
fargetting that many dusts never reach the lungs at all— 
being larzer than five microns in size: forgetting that such 
dusts may, nevertheless be highly irritating to the nose 
and throat. or to the upper respiratory passages: and for- 
geting further that it is the toxicological properties of 2 
substance, rather than the portal of entry. which tends to 
derermine the site of injury in the body. Thus, inhala- 
c.on of beta naphthviamine dust can cause cancer ot the 

13dder. but never cancer ot the lungs. Similarly, lead. 
whether inhaled as a dust or as fumes, reaches the alveoli 
of the lungs. But it does not produce lung pathology. 
Instead. it 1s carried away in the blood stream and causes 
lead poisoning. 3 systemic disease. All of the industrial 
solvents enter the body by inhalation, but their toxic- 
ological effects are elsewhere. Carbon tetrachloride has 
a sredilection for the liver and kidneys: benzal for the 
hematopoetic svstem: carbon disulphide for the nervous 
system, e, Zinc fumes cause 3 deposition of fine parti- 
cles of zinc oxide on the mucous membranes of the upper 
respiratory passages to which there is an anaphylactic re- 
action. commonly referred to as “Zinc hillsTM. 

Skin contact with toxic chemicals may, similarly, pro- 
duce svstemic disease with or without a local dermatitis, 
when thers is skin absorption. Tetraethrl lead, unlike 
1ae inorganic lead compounds, is readily absorbed through 
the skin and has a predilection for the central nervous 
system. Nitrobenzene on the skin can produce a dan- 
gerous cyanosis with methemoglobinemia. Where there 
i exposure to 3 combination of chemical substances, re- 
gardless of precise portals of ent-y, the principle of syner- 
gism enters 10 further complicate the clinical picture. 

Among the gases, carbon manoxide is alwars gond for 
a full dav's session as soon as someone raises the question 
of “Chronic carhon monovide poisoning”. Actually. 
whether or not there is 3 clinical entity such as “chronicTM 
carbon monoxide poisoning is entirely a matter of defini- 
rion. That varying degrees of anoxia mas be present in 
persons, exposed to concentrations of this gas which are 
msuliicient to produce acute asphvvia, is well known to 
a)) students of the subiect. In industry, cases of acute 
asphyvia are relatively rare. More often. workers are 
exposed 1o relatively low concentrations for long periods 
of time. The tpical picture, as one secs it in garage 
warkers, for example, 1 that of an extremely intense and 
thrabhing occipital headache, usually associated with 
dizziness, naused. nervous instability, pevchological sus 
ceptibilits, insomnia and gastro-intestinal - svmptoms. 
Thete are two striking points shout the headache: 1) 
Clinicalls, it immediately suggests 2 brain tumor; and 2) 
{t continues for a great many hours atter the carbon 
monoxide has obviously been elimnated from the bodv. 
It is an important cause of absentesism among Zarage 

- 
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workers. And tvet. it is this continuation of the headache 
—even into the following day—which always causes 
doubt to be thrown upen carbon monovide 33 a possible 
cause, But when one considers the pathology this seem- 
ingly puzzling situation becomes pertectly clear. Tre- 
phine operations on animals exposed to carbon monoxide 
gas have demonstrated the presence of edema of the 
brain associated with increased intracranial pressure. 
This immediately explains the clinical similarity between 
the carbon monoxide headache and brain tumar. On 
the other hand. while carbon monoxide is rapidly 
eliminated from the body-—usually within the first hour 
or two—edema of the brain takes many more hours to 
subside. And the hezdache continues during all this 
long period. Incidentally, quantitative determinations 
ot carbon monoxide in blood are often carried out hours 
after exposure, when the patient finally reaches a hos- 
pital. Obviously, these can be of little value, since prace 
tically all of the gas has long disappeared. 

Another point not sufficiently appreciated, is that a 
worker with a +07 oxigen displacement due to cal 
monoxide is suffering from a far greater degree of anoxia 
for practical purposes. than is an ndividual with a 60% 
hemoglobin, and a corresponding oxyger: lack, due to 
anemia. for example. This is because the oxygen-dis- 
wciation curve with carbon monoxide is such that 
what oxygen is present is far less readily available. A 
garage worker may collapse on sudden exertion under 
such circumstances, while the patient with the corre- 
sponding anemia still has a considerable ready reserve of 
oxygen. at his immediate disposal. 

1 will not atrempt to discuss lead poisoning, excepting 
ta point out that most of the difficulties in diagnosis arise 
irom failure to difierentiate between lead absorption and 
lead poisoning: and iailure to visualize the medical find- 
ings in terms of a constantly shifting metabolic balance 
between absorption. storage 3and excretion. These dii- 
ficulties are peculiarly characteristic of a whole group 
of occupational diseases which develop as a result of ex- 
posure to cumulative poisons. In an efiort to be brief. 
one might sav that diagnasis rests upon three pillars: 
1) Evidence of significant exposure; 2) A characteristic 
clinical picture and 3) Laboratory data; particularly 
quantitative data as to the lead content ai the urine and 
the blood, and as to the hematological picture. Sound 
linical medicine requires that the findings in all three 
categaries must be interpreted together. The laboratory 
data cannot be interpreted without the others. 

“Evidence of significant exposure” stresses the need 
for accurate infnrmation as to dosage. Dosage in indus- 
try i3 Quite 3s important as in 3 doctot’s prescription. 
fact that a person works with a tovic chemical, or that 
he has been exposed to radiation. for example, does not 
per se indicate that his health has been injured thereby. 
The question is alwavs, “How much?’ And frequently 
the only way in which this can be answered is by a tech- 
mical evaluation ot the industrial environment. This 
may require Just counts, chemucal air analyses, radiation 
of Noise measurements; or the application of a variety of 
ather measuring sticks 1o the particular problem at hand. 
These findings can then be compared with accepted safe 
ctandards—the so-called Mavimum Allowable Concentra- 
one ( M.AC)—alwavs, however. taking into account 
individual differences in cusceptibility among people. The 
practicing physician is obviously not equipped to make 
such tests. But, in New Yaork State, he can alwavs call 
upon the Division of Industrial Hygiene, in the Depart- 
ment of Labor, for assistance. The services of its pro- 
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fessional staff of physcians. chemists and engineers are 
alweys at hus disposal without charge. 

In these davs, when evervone is psschiatricalls -minded, 
there i¢ an increasing tendency 1o refer workers, shawing 
personality changes. to a puchiatnss, without stopping 
to conuder the rossibility of a toxic etiology, possibly 
occupational. There are a number of industrial chem- 
icals which are capadle of producing psychoneuroses, psy- 
choses and even neurological conditions. which cannot 
alwavs be distinguished from those which are non-occu- 
pational in ongin. Least <erious. perhaps. are some of 
the less toxic solvents which are nevertheless narcotic in 
their effects. Workers exposed to trichlorethylene, for 
examgle, may under certain circumstances become drowsy, 
irritable and restless; and they may complain of vague 
gastro-intest:nai disturbances, which are not easy to venfy 
on phrucal examinavon. In the manufacture of ravon, 
workers exposed to toxic concentrations of caroon disul- 
phide have developed mild to serious psvchoneurnses and 
psvchoses which for a long time iwere not recognized as 
being due to this exposure. and many were confined to 
psychiatric nospitals, A characteristic Parkinsonian syn- 
drome may develop in manganese poisoning. In the 
manuiactare of fur-telt hats. workers are exposed to low 
concentrations of mercury for long periods of time. Here. 
instead of the severe renal damage, with possibie uremia, 
which one sees in a patient who has- swallowed some 
bichloride of mercury tablets, we find an intention tremor 
and remarkably complicated personality changes. 
Mad Hatter in Alice in Wonderland is a true case of 
industrial mercury poisoning! And so, it is highly im- 
portant at this time to caution against jumping to con- 
clusions that what the patient needs is a pschiatrist. 

1 conclusion. 1| would say that most patients are 
warkers. And few workers. nowadavs. succeed in escap- 
ing the hazards to health which modern rechnology has 
put in their path. Toxic chemicals are to be found not 
eniv in industey, but they are used in the home and in 
many hobbies as well. Carbon tetrachloride is 2 popular 
clesning fuid with the housewife, benzal is a common 
constituent of rubber cements; and potentially toxic moth 
proofing materials and insecticides are in common use by 
almost eversone. For that reason, a history of expasure 
is of the essence. And one must never fail to consider 
the possibility of an occupational etiology in every dif- 
ferential diagnosis. 
.1 wish o stress again the fact that ascertaining the 

occupatonal etology 10 3 given case, where it exists, may 
be the only means of saving the patient’s life, since no 
amount ot treatment will he effective unless he can be 
immediately remosed from further exposure, But bevond 
that, | would like to direct your attention to the fact 
that recognition of the occupational enology, contributes 
ta proper reporting of accupational diseases, thereby mak- 
ing more accurate the accupational disease statistics avail- 
able. Very few people realize that we have no reliable 
data ar the present tume as ta the aatistical incidence of 
any of the occupational diseaces. principails because physis 
cians il to recognize them. \With the hest intentions in 
the world. a physician will not report a case of "Aplastic 
anemia” if it does not accur to him that it is occupational 
in origin. Practicing phyvicians. therstore=have 3 great 
contribution to make, as individuals, in the matter of 
prevention. in that they can provide public health agencies 
with accurate motbidity and mertality stansnes which 
are the building stones of all public health programs. 

FATAL EXPOSURE TO METHYLENE 
CHLORIDE VAPOR 

Fram the Nowember 1952 iniwe 
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GOOD-BYE 
In retiring from the Division of Industrial Hygiene, 

1 am also retiring as Editor of the “\onthly Review", 
a publication which 1 have had the pleasure of editing 
since it appeared in 1932 as “Industrial Higiene”, The 
Director of the Division of Industrial Hygiene will edit 
subsequent issues beginning with January, 1953. 

I wish to take this opportumity to thank the maay read- 
ers who have been kind enough to tell us of their appre- 
ciation of this publication, and to say good-bye to my 
i 

' MAY R. MAYERS, M.D. 
Chief, Medical Unit 

0 
Williams & ° 
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Update on 
asbestos-associated 
pulmonary disease 
This review presents the historic, epidemiologic. scien- 
tific, and clmummmww puimo- 
mdtmmmflcfimmmmnw. 
Mwwymmmmmmm 
dmmmmede 
mmommmmmnunmm 
WW!W.W“W& 
these diseases. 

S 
mwmouoflmvwmomumnnymmmm 
istonc. epidemioiogic. scientific. and chinical aspects of as- 
pestos-associated puimonary diseases. As we enter the 
1980s. thesc diseases will continue 10 increase in InCloence 
and prevaience and will assume an even greater role in the 
daily practice of meaicine 

Asbestos. denved from the Greek word asbestos mean- 
ing inextinguishaie.’ describes a group of hiprous sicales 
used in a number of Industnal and domestic progucts As 
implied by the Greek description. asbestos s virtually inde- 
structible. bewng resistant to heat and chemical reactions 
Mptowtmwnmmmmmmw 
logical charactenstics. 

Thomqo'vummofuoumnmollmmm 

and anthophyfiite.” * Chrysotile comprises 90% of the as- 
bestos used commercially’ * Mineralogically. asbestos 1s 
divided 1o two classes serpentine and amphibole The lor- 
mer is a sheet siicate whereas the latter is built of double 
panes of tetrahedra Chrysotile (s the principal member of the 
serpentine family whiie amosite. crocidoiite. and anihophy!- 
mmmmuowtmwmldlmm- 
bole family.” 

Asbesios has a long and venerabie history It was inihially 
lemmEmmudewmy 
mwmtmmmumwmm-m- 
quinng fireproof components ” “ With the invention of the 
uowmm1mmdlorwnmmmmm 
nals. mmwas'mmmudmoafimmmmh 
century.’ * Since that ime commercial use of asbesios has 

steathly increased and the resulting exposure of ingusinal 
workers has caused increasing numbers of asbestos-relaled 
puimonary diseases. Only in the past 14 years. however. (10l- 
Jowing the work of Selikol! and co-workers ') has medical and 
public interest been aroused by the overwheiming incigence 
of puimonary diseases secondary 10 occupational exposure 
10 asbestos O asbestos-containing products.’ 

studies 

Epidemiological evidence strongly Supports an association 
between long-term and shori-1erm asbesios exposure ana 

rointestinal cancer, and mesothelioma.’ * Differences in 
mewmnmowm 
wmmmmyumww 
mwmmfimmwmmmfl- 
ficult 10 identily in most studies 

nmmwwwmmomdrumdu- 
bestos in lung tissues constitutes a continuing éxposure 
Mnm.ovmmu.wnmdwnm 
cancer as well as asbestosis. In this type of exposure model 
mmwuwuwmnmuomud 
mmm.lmmmmyw-uoflwyoflm 
Paterson, NJ. amosite asbestos factory workers. Sexaman 
and associates " found that work exposure 10 amosite as- 
bestos for as short a period as one month was associated 
with an increased cancer nsk The nsk of cancer increased 
with longer direct exposure (eg. two monins. three months. 
or six months) and the length of ime after onset of work wit 
mywmw.wmmmammy 
mansm.mumwwwv 
direct exposure, prolonged follow-up is necessary 10 evalu- 
mmwmmmm.mbwn- 
1ion and level of exposure. the age at imtial exposure aiso 
mnu-mwummm 
mm(“W)Mummmm 
mmubm‘namwmomnmflym. 
vouflmwwmd|m.!mwumwmn- 
posure as inferred by onset of work 
Wmmmmomw-mwl 

asbesios have a marked increase in lung cancer incidence 
umomommmmnmmmm 
mmm"""EmmmMM‘ 
ummommmumwmmm 
mowtwnmmm' » although 
mmwwmmmam 
muwum.ummmmqwfi 
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Imerestingly. no correlation has been demonsirated between 
seventy 0f asbeslosis and cigaretie Smoking in asbeslos-ex- 
posed indwviduals ' A 

In 1968. the possibility 1hat asbesios-associated disease 
might be an important problem of shipyard workers was sug: 
gesteo. although it was not until recently that these risks 
were examined in the US '* Mapping the distribution of lung 
cancer moralty rales rom 1950 to 1969 among males re- 
vealed an unexpected pattern.'” The counties with the high- 
es! rales were clustered along the coastal areas of the 
South—Texas. Louisiana, and Flonda—and in a series of 
counties along the southeast Atlantic. A subsequent case- 
control study of lung cancer diagnosed among residents of 
coastal Georgia revealed a significantly increased nsk asso- 
ciated with employment in area shipyards in Worid War Il TM 
The results of the Georgia study and reports from other stud- 
1es in Europe and the United States * prompled the intiation 
of a senes of lung cancer case-control studies in gh mor- 
1alty coastal areas. * including coastal Texas "’ Results from 
this senes of epidemioiogic studies should help evaluate the 
contnbution of shipyard asbestos exposures 10 respiralory 
cancer in the United States 

Biological properties 
Asbestos gains entry inio the airways via inhalation through 
either the nose or mouth. Fibers larger than 100 u in length 
are usually hilered oul by the nasal passages. Intial process- 
ing of the uncoaled inhaled fibers occurs through interaction 
of the hibers with the human Iree alveolar macrophages 
(FAMs) in the alveolar ducts and alveol The FAMs are 
metabolically active phagocytic cells which are responsible 
for defending the lungs against inhaled foreign of injunous 
compounds TM * Since asbesios is virtually indestructible. it 
poses a umque problem for the FAMs in their atlempt 10 
phagocytize and desiroy these libers FAMSs detouily as- 
bestos libers by coaling them with cell membrane COMpPoO- 
nents. ac\d mucopolysacchandes. hemosidenn, and other 
cellular components. thus converting them 10 asbeslos 
bodies ” * The asbes!os bodies are less pointed than the 
uncoated asbestos ibers and thew capacity 10 injure the al- 
veolar walls dunng expiralory and inspiralory respiratory 
movements 1s decreased. In adomon 10 phagocylos:s of as- 
bestos by FAMs, another valuable lung mechanism lor re- 
moving foreign particulates is the mucocihary transport. This 
latter mechamism functions by means of the thythmic beating 
of the cilia of the respiratory epithehal cells which carmes for- 
mmmmnnmmflu 

Vowme 77 June 1981 

swallowed 
In vitro studies have demonstrated that uncoaled asbeslos 

fibers are cylolonic 10 either animal’ *’ or human * lung cells 
Muman studies employing cultured FAMs have cemonstrated 
a dose- and ime-dependent effect of amosite asbestos on 
cell viability TM In contrast. studies employing asbestos bodies 
obtained rom necropsy lung specimens of former asbes- 
108 workers have demonsirated that coatea asbes!os fibers 
are relatively nontoxic compared with naked hbers “This 
Mmmmmmumm:wwmu- 
pressed by Vorwald and associates in 1951 “ following intra- 
wwawwmmmw 
pigs Figs 1-4 depict the phagocylos:s of asbestos bodies 
and fibers by cultured FAMs 

The exact mechanisms for the synergistic interaction be- 
tween components of cigaretie smoke and asbestos fibers in 
production of human lung cancer have not been estabiished 
Some investigators have suggested that carcinogenic olls, 
trace metals. Or Unknown carcinogens are present on the 
surface of asbestos fibers and are responsibie for these syn- 
ergistic effects.* *’ Existing evidence aiso supports the the- 
ory that the cocarcinogenic properties of asbestos are a 
function of physical rather than chemical charactenstics - 
According to this theory. asbestos acts as a storage depot for 
cigarette tars in the lungs of cigarette smokers 

Recent studies have demonstrated that uncoated as- 
bestos fibers are capable of adsorbing components of ciga- 
retle smoke and transfernng these compounds INto artilicial 
membranes**' or cultured human cells “** Once they are 
transferred from the surface of asbestos fibers into cells. 

mmmn.fdmnbuwmmhymlm 
(AHH), is responsible for metabolism of components of ciga- 
rette smoke 10 active intermedhate forms which are much 
more polent mutagens and carcinogens than the parent 
molecules Because of these properties. AHH has been i 
phcated in the etiology of lung cancer ' - 

Studies utihizing cultured human FAMs have demonstrated 
asbeslos is capable of exerting a synergistic effect on AHH 
induction by binding components of cigarette smoke * A re- 
cent report has also documented increased AHH levels in 
cells obtained from noncancer and lung cancer patients oc- 
wwbm."mmwm.mm 
viduals with asbestos exposure and hisiologically confirmed 
lung cancer demonstrated the highest AHH levels of any inds- 
viduals studied. Thus, it has been hypothesized that as- 
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Modded rom reterences 3 & T4 78 

Destos might exert harmiul diological effects on human lung 

nents of cigaretie smoke in the human respwalory tract *» 
The above studies sugges! that the coating of raw as- 

Destos fibers by FAMs renders the liDers iess Cylotoxc In an 
indmidual who 1 expOsed 10 large quantities of asbesios over 
a prolonged penod of me the puimonary defense mecha- 
risms become overdurdened and cannot function efficiently 
When this occurs. increased numbers of the uncoated. more 
cytotoxic fibers Degin 10 accumulate in the lung issues The 
aiveolar issue response 10 an overwheliming numoer of un- 
coated fibers is one of inflammation. cell death. and hbrosis 
Once these asbesios hibers make thew way into interstitial 
lung tissues. they are relatively indestructibie ang most will 
remain ingetinitely They then provide a focus for continuous 
irmtation and cell samage In those individuals who are ciga- 
refle SMokers. 2SDESIOS would iSO Provide CoONtINUOUS Pro- 
longed exposure of lung cells 10 cigarette tars which are 
adsorped 10 the fiber surface. The subsequent interactions 
between asbesios and Cigaretie tar COmpoONents (N smokers) 
provide the stimuius for the deveiopment of lung cancer 15 to 
20 years foliowing intial exposure. 

Role of the primary physician 
The most important role of the physician in control of as- 
bestos-related diseases is the earty detection of those ndi- 
widuais who are at nsk secondary 10 occupational exposu’e 
Fig 5 describes the major occupational source s of asbestos 
exposure If the physician is familiar with these sources. he 
or she will have a much greater opportunity of establishing an 
earty ilagnos:s of asbestos-associaled puimonary disease 
Occupations which provide the most signiicant exposure are 
asbestos miil workers, asbestos lextile workers. insulation 

instailing asbestos insulation. openers of bags of asbestos. 
demolition workers at sies where asbes1os :nsulation or 

products exst. and ship refiting workers * Listed in Fig 6 are 
commonly used asbesios-containing Products which shouid 
be considered when taking an occupational history. Other 
factors 10 be considered in determining the degree of inavid- 
ual occupational asbestos exposure are prowided in Fig 7 

Foliowing documentation of significant asbesios exposure 
in an individual, the physician should alert the pahent 10 POS- 
sible complications secondary 10 fus exposure. The most 
common exampie wouid be emphasizing the greatly in- 
creased nsk of lung cancer in those indviduals who are 
chromcally exposed 10 asbesios and who aiso smoke Ciga- 
reftes. With thes in mund, the physician should advise immedi- 
ate cessaton of smoking. 

Clinical diagnosis of asbestosis 
Clirucal chagnosis of asbesionis may be made n one of two 
ways. searching for evidence of asbesiosis in the presence 
of known exposure. and SUSPECng exposure in the pres- 
ence of known disease. 

In an asbestos-exposed worker. the exient of exposure 1s 
evaiualed by considenng the tactors in Figs 5-7 1 mus! be 
remembered that there is & latent penod of 10 10 20 years o 
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longer between exposure and 0.« 't disease S0 that acute 
changes in arecently sviv . ~* . xef are probably not as- 
Desios-related | 14 with agequale exposure and ime 
$INCe @xD05 78« Sehnilive dIagnos:s Of asbesiosis rests on 
ches! roenigenographic hiraings of edher the usual lower 
love reticulonodular change or pleural plaques Support for 
a clagnos's of asbestos:s can be obtained Dy finging fer- 
ruginous DOCKES I expeciorated spulum.TM an altered aifu- 
10N capacity 10f Carbon monoxite. O 3 resinclive process 
with ioss of lung volume Dy puimonary function testing ** In 
the presence of an appropriate exposure hisiory and radho- 
graph consistent with asbestosis further data are seicom 
necessary However (| issue proof of asbesios:s 1s manda- 
fory for meaicolegal purposes. Hronchoscopy with trans- 
bromchial Diopsy 1S usually adequale 10 show pathologic 
changes as well as the presence of coaled asbes!os hbers 
(asbestos booes) 

Occasionally. the physician will be faced with a patient with 
apparent asbestos-related thoracic disease such as in Fig 8 
but no cef utive exnosure hisiory In that case a carelul re- 
view of possiDi@ Occult exposure such as from Fig 6 1S war- 
ranted If the iagnosis is still uncertain_ the sputum shouid 
be examined for ferruginous bocves. and if chnically or legally 
ndicated. a 'ssu@ sampie can De obtaned and evaluated Dy 
light MICTOSCOPIC and electron probe analys:s 1o determine 
the amount of asbestos present Quantitation of “normal” 
ana abnormal” amounts of asbestos in lung lissue 1S a new 
procedure at Baylor College of Medicine and hoids promise 
n heiping 10 gefine asbesios-relaled disease in its occult 
presentations 

Diagnosis by sputum cytology 
The practicing physician should be aware of sputum cytology 
procegures which are heiplul in detecting lerruginous bodies 
(ron-coated asbestos or other type fibers) in the sputum of 
ndividuals chronically exposed 10 asbestos. A patient may 
have insufhcient intersiitial puimonary hbros:s 10 be 0ocu- 
mented Dy ches! roentgenograms or puimonary function test- 
Ings and yet sputum Cytoiogy specimens from the individuals 
can be screened for and reveal lerruginous bodies ** ** This 
screening procedure 1S not only heiplul for detecting and doc- 
umenting that the individual has had sufficient exposure 10 
asbesios. bul il 1S aiso benehicial » detecting premahgnant 
atypias i the celis of the respwratory tract. 

In agaition 1o detection of ferruginous bodies in sputum. 
methods have been devised or the 1solation and con- 
centration of ferruginous bodies from lung and other tissues 

Dy a aigestion techrique *** indeed. the number of fer- 
ruginous bodies in lung lissue has been shown 10 correlate 
with the degree of puimonary ntersiilial idrosis in two sepa- 
rate stuches.TM " although other 1actors, such as nlection or 
abnormal host response may be iNvoived in the Progression 
from moderate 10 severe interstitial lorosis.TM TM Furthermore. 
there is a statistically signihicant correlation between the con- 
centration of pulmonary lerruginous bodies and the kkeh- 
hood that a grven sputum specimen from the same indvdual 
will contan lerruginous bodes (Roggh VL. Greenberg SD. 
McLarty J. et al unpudiished observations) 

SODNSICAIeC @IeCTION MICTOSCODIC lechmQues 3re now 

L A, B 

i 2 

* Agaptec irom Asdesios-Reated D seases Oy Preger (P A‘; O wotn ® ot 
a copyrght < Grune & Sration 1968 Reprnied wih permisson of Grune & 
Swranon 

8 R0 9graphc man 'es'a’ 0ns ' ashes sy 

A Pumonary parenchyTMa 
1 ReNCUIONOOUA! N1 ales (D'eCOMINaNTy IOwer 0De ) 
2 Mass ies0ns (DroNChOQENC Carcnoma 

B Peuns 
1 Plagues 
2 EMuson 
3 Mesothesoma 

available which aliow the determination of the chemical com- 
position of the fibrous cores of indmidual ferruginous bodies 
1solated from Lssues Dy the digeshion-concentration tech- 
mique. Although the theoretical and techmcal aspects of the 
electron microprobe or energy dispersive x-ray analysis 

(EDXA) are beyond the scope of thus review they have been 
thoroughly discussed eisewhere * EDXA. in combination 
with selected area electron aiffraction (SAED). 1s a powerful 
100i which the pathologist can use 10 obtain chemical and 
crystaliographic information not only about ferruginous body 
cores from asbestos workers or the general population. but 
about other inorganic particulates. as well 

By utikzing the new advanced diagnostic lechniques. 
sputum sampies and or brenchial washings can be used 10 
document occult asbestos axposure by identification of as- - 
bestos hiber cores in ferruginous bodies. Al this pont. the 
aistinction should De macde between the method of venfica- 
1on of asbestos exposure just descnbed and the dagnos:s of 
asbestosis which requires radiographic assessment as dis- 
cussed in detail in the section on chinical diagnosis of 
asbeslosis. 

Case report 
WD 1he recent INCrease n enyronmen'a’ s 16560 © thates 
KOG 06300 O 1 L5000 3, (L0200 %, H? | WP Yt 
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Such an example 1s the 1ollowing case report in which the 
pabent haod been chronically exposed 10 asbestos but be- 
cause of an incomplete occupational hisiory the chinical diag- 
nosis of asbestosis was long overlooked 

The patient was a 73-year-old black man with a history of 
cigarette smoking who hac been seen at the Ben Taub Gen- 
eral Hospital in Houston a number of times for vanous pul- 
monary cormplants Mis pulmonary symploms were first 
documented in 1969 ana his last aamission was in 1976, 
when he compiained of fever (105 F). dyspnea. and cough 
The patient had been admitted one month earker with similar 
symptoms and was found 1o have pneumonia Climically. an 
“insulinoma’ was suspected The patient stated that he 
awoke the day of tis hinal admission and was “unable to 
breathe ~ Me further stated that his coughing had increased 
and that he hag begun 10 bring up a thick. purulent, brown 
sputum He also complained of intermitient chest pains. 

Duning the patient s hospitalization one week earher, a 
pronchoscopy had been performed and the bronchial wash- 
ings demonstrated the presence of ferruginous bodies. Sub- 
sequent questioning of the patient revealed that for 20 years 
(1945~ 1965) he had been employed as an INsuIalor, working 
wilh asbestos 

Upor: the patient s final agmission. the physical examina- 

1on revealed ouliness 10 Percussion over the nght chesl. pos- 
tenorly, ana increased fremitus over the nght and left mig- 
chest. postenorly He also had decreased breath sounds and 
aiffuse rales and rhonchy over the night chest wall. Tachycar- 
dia was present. The ches! roenigenogram showed dDilateral 
ntersutial nhiltrates pregominantly in the lower lobes. which 
resolved somewhat foliowing antibiotic treatment (Fig 9). His 
penpheral white blood cell count showed a leukocylosis of 
30.000. with 15% 10 25% eosinophils An electrocardiogram 
showed artenoscierolic cardiovascular disease. suggesting 
an old myocardial infarct 

Three days ollowing s admission, the patient chmically 
appeared 10 be /mproving He was in 'good spints and in no 
distress His sputum production had decreased although 
rales and rhonchi were still present. However. he suddenly 
began gasping for breath and sustained a cardiac arrest. Re- 
suscitative eflorts were unsuccessiul 

The major findings noted at necropsy were acute bilateral 
bronchopneumon:a with abscess lormation. Chmically. the 
pneumona had been thought 10 be staphylococcal on the 
basis of sputum cultures. howevor, al necropsy, cultures of 
the lung grew £ col Severe interstitial hbross of the lungs 
was aiso present and the combination of the pneumomna with 

the interstihial hibrosis was thought 10 be the cause of death 
Microscopic examination of the lungs revealed dittuse inter- 
stitial librosis (DIF) and numerous ferruginous bodies consis- 
tent with asbestosis. Other necropsy hindings inciuded 
severe paniobular emphysema. severe and diffuse ar- 
fenoscieronc occlusive vascular disease. artenoscleronc dis- 
ease of the heart. and bilateral mogderate nephroscierosis 
Determination of lerruginous body (FB) counts by diges- 

tion of § gm of the lower lobe of the lung in § 25°, sodum 
hypochionte solution (commercial Clorox bieacn) gemon- 
strated 10.120 FB.gm lung (wet formaliin-fixed weight) For 
companson, the counts from an aduit autopsy population 
with no known occupational exposure (0 asbestos range 
trom 0 10 20 FB.gm, with FBs :dentihied in over 90% of sam- 
ples from the “general population.” EDXA studies on 11 FB 
isolated from this patient's lungs demonstrated an asbestos 
core with a composition of amosite or crocidolite. and SAED 
studies on three cores showed a crystaliographic patiern of 
the type seen in amphibole asbestos (Fig 10) Biood cultures 
obtained at the time of necropsy were negative 

Summary 
This review contains a classic exampie of a patient with 
heavy exposure 10 asbestos whose occupational history was 
ignored because of other chnical problems which were as- 
sumed 10 be responsible for his lung disease I11s empha- 
sized that many patients wiil not reveal an occupational 

9 Chest 10enigenogram Jemonsiratng e D v a 'ODe 78 "3 Al “a s 
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asbesios exposure 10 their physician. either because Ihey 
re not aware of 1l Or do NOt understand its signiicance 10 
thewr health and present iliness. |t 18, therelore. the respon- 
mwmmmnmmw 
patient 10 insure thal his 0ccupation has not been associaled 
with exposure 10 asbestos Such concerted efforts by the 
mymmmdmw 
exposed 10 asbestos are extremely important for early de- 
tection of asbestos-associaled lung diseases Only Dy un- 

primary care physician be ab'e 10 provide improved sur- 
veillance. diagnosis. ana management of these diseases. 
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1546 QUERIES AND MINOR NOTES 

TOXIC GOITER DURING PREGNANCY 
To tue Evitoni—=I should like information concerning any 

detrimental effect of propylthiouracil on the fetus when the 
medicament is used to treat toxic goiter duriry pregnancy, 

C. Lawrence Holi, M.D., Por:land, Maine. 

ANswER.—~When antithyroid drugs of any r:pe have been 
used for long periods of time during the last hal? of pregnancy, 
a goiter is occasionally induced in the fetus. These goiters usually 
disappear spontaneously and, so far as is knosn, have pever 
caused any difficulty or permanent disturbanze iz thyroid func. 
tion. They are nevertheless undesirable; ia the event that the 
mother's thyroid should enlarge during pregnarcy serious con- 
sideration should be given to other forms of t2zcapy, because 
when the mother's thyroid enlarges the ferus's is more apt to 
show the same reaction. Hypothyroidism should be watched for 
closely and prevented by simultancous adminisration of anti- 
thyroid drugs and desiccated thyroid in the event that symptoms 
or signs of hypothyroidism develop. Small doses of iodine may 
also be used, 

QUINIDINE AND PREGNANCY 
To tHe Eomror:—A 28-year-old patient, para I, gravida 3, 

suflers from sporadic attacks of paroxxsmzl tachycardia. 
She is completely relieved in one hour after :aking 6 graing 
(about 0.4 gm.) of quinidine orally for one dase. The attack 
otherwise continues for as long as 15 hours a=d is refractory 
to all other forms of treatment that | know of. Has this drug 
any oxylocic effect on a three-month pregnarcy? If so, what 
should be used in its place? When the patier: tried the drug 
nothing happened to her pregnancy. 

Nerio W. Pioppi, M.D., Southbridge, Mass. 

ANnswer—Unless a person is overly sensitive to quinidine, 
the drug used in the dosage indicated for relief of paroxysmal 
tachycardia is not contraindicated in pregnancy. Since in this 
particular patient only one dose is necessary to rslieve the tachy- 
cardia, there is no hazard in its use. Quinidine sulfate in the 
dosage mentioned has no oxytocic effect. It must be emphasized, 
however, that the drug should not be used in larze amounts and 
repeated doses in pregnancy. 

RESUSCITATION 
To e Epiror:—Can you tell me if movement of the muscles 

would result if electroshock therapy, as used in psychiatric 
treatment, were applied to a corpse shortly eofter death? 
Might this have value for resuscitation? 

William H. Kupper, M.D., San Pedro, Calif. 

ANSWER. —~The skeletal muscles of the body usually retain 
their electrical excitability for a brief period afier the heart has 
stopped beating. Persistent electrical excitability of the skeletal 
muscles would not necessatily indicate that the heart was still 
susceptible to resuscitation. Absence of electrical excitability of 
the skeletal muscles would indicate that any attzmpts at cardiac 
resuscitation would be fruitless. 

ASBESTOSIS 
To i Eprtor:—A 50-year-old white man worked at covering 

pipe with asbestos insulation from 1940 to 1945. What would 
be the possibility of pulmonary fibrosis evidert on roentgeno- 

- grams in 1952 being due to asbestosis, when films had been 
normal for this in 19497 

B. E. Morgan, M.D., Wilson, N. C. 

ANsWER —The cause of the 1952 pulmonary fibrosis in this 

d 
X 

/ 
JAMA, Dec. 18, 1953 

CODEINE 
To TMe Eotror:—A 190 1b. (36.2 kg.), 67-year-old white man 

has carcinoma of the kidney with metastases to the lumbar 
vertebrae. Would a daily dose of 2 grains (0.13 gm.) of codvine 
sulfate by mouth mentally affect this patient so that he would 
be incapable of making a will> What are the toxic effects of 
codeine, and what is considered to be the minimum toxic dose? 
Does codeine cause constriction of pupils? Does true addiction 
to codeine occur? M.D., New York. 
ANswER.—A daily dose of 0.13 gm. of codeine sulfate orally 

should not affect a person mentally to such an extent that he 
would be incapable of making a will, especially if, as is presumed 
to be the case, the total daily dose were divided into several 
smaller doses. The toxic effects of codeine include nausea, vomit. 
ing, skin eruptions, constipation, respiratory depression. and 
convulsions. Some of these effects may occur with doses of only 
30 10 60 mg. The incidence of toxic effects is, however, low, 
and seriovs poiscning with codeine is rare. Eddy (Pharmacology 
of the Opium Alkaloids, Pub. Health Rep. suppl. no. 165, Wash- 
ington, D. C., U. S. Government Printing Office, 1941) states that 
no fatal cases of poisoning with codeine have been recorded. 
Codeine does cause pupillary constriction, and true addiction to 

“CHRONIC SHOCK" : 
To Tie Epiron:—Please describe the clinical picture of chronic 

shock and its treatment, Is the rate and character of the 
peripheral pulse of diagnostic importance? 

M.D., New York. 

ANnswzr—The term chroaic shock is used 1o describe the 
state of marginal circulatory inadequacy that occurs nqstly in 
older patients with some debilitating discase, usually carcinoma. 
The state is characterized by a low blood volume and, as a result, 
susceptibility to hemorrhagic shock as a result of the blood loss 
normally encountered during operation. The term is a misnomer, 
since the patient is not in shock but has an increased suscepu- 
bility to any shock-producing situation; still, it is a convenient 
term. Apart from pallor due to peripheral vasoconstriction 
around the de=reased vascular volume, none of the signs of shock 
are present, homeostatic adjustment being complete at rest. The 
condition is recognized only by measurement of blood volume. 
The condition was described as such by Dr. Lyons of New 
Orleans in 1943, Recent studies occur in Ann. Surg. 125:618, 
1947; Surgery 28:705 (Oct) 1950; and Am. J. Surg. 80:737 
(Nov.) 1950. Treatment consists of repletion of blood volume 
by preoperative transfusion. 

NORMAL URETHRAL SECRETION 
To THE Epitor:i—A 27-year-old man is worried about the clecr 

fuid from the penis that follows erection and sometimes fol- 
lows bowel movement. He is anatomically normal; urine and 
prostatic smear are normal. He has never had intercourse and 
is now contemplating marriage. He has had no sex dm‘l““’; 
Am I correct in informing him that the secretion is normal 

M.D., California. 

AxswER~—The urcthral secretion that the patient describes 
is probably prostatic or Cowper's gland fluid. It has no clinical 
significance and might cease after marriage. On the basis of the 
information presented, the patient can be reassured that he has 
10 cause 10 worry, He is evidently in need of sex education. 

INJECTION OF GANGLIONS 
To tie Eotron:—Has the injection of ganglions with cortisoné 

or corticotropin (ACTH) proved efficacious? 
William A. Meadows, M.D., Lockport, 1ll. 
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ochronosis—a word coined by Virchow,'* who first 
described the pathological findings in alkaptonuria and 
wished to distinguish the disorder from melanosis. 
! 

THE CAUSE OF POSTURAL PROTEINURIA 
Amwk-mmn‘fiuttlh‘mhhw‘: 

postural proteinuria was still unknown.! t .atflbutm has since been made by Greiner and 
H % These workers criticise the view!'? that the 

uria is directly due to increased pressure in the 
or vena cava and renal veins, and refer to an 
mental study '* in which increase of caval pressure 

to 150-220 mm. saline, maintained for thirty minutes, 
eaused no proteinuria. 

. Carefully controlled observations in eix young men 
with postural proteinuria iudicated that the most impor- 
tant mtiological factor is pooling of blood in the extremi- 
ties. Advantage was taken of the fact that postural 
mnrhhpnnkuhrlyfinbhumuhh‘m- 

,? and all the observations were made at a 
temperature of 122°F. Lordosis in the supine position ,.Jz:a roteinuria once only, whereas venous-occlusion 
cufls at a pressure of 80 mm. Hg to all four 
limbs resulted in proteinuria in all the su Pro- 

inuria, which regularly occurred after tilting the 
subjects to a 70° head.up positivn, was prevented by 
compression of the legs, which effectively inhibited 
peripheral pooling of blood. 
mmd Ha;lry point out that their ;hern\iou 

e facts that tural proteinuria is commouner in hot conditions pmmiu peripheral vasodilatation, 
and in motionless standing '? which is particularly liable 
to cause pooling of blood in the legs. They suggest that 
deviation of blood from the heart and | causes 
arterial vasoconstriction which is proportiona greater 
in the renal arterial system. The erect lordotic posture 
greatly reduces the renal plasma flow,'® but this fall is 
no greater in cases of postural proteinuria than in 
non-proteinurie controls. 

& LUNG CANCER IN ASBESTOSIS 
Tue cavses of cancer of the lung are probably mainly 

exogenous,?® but each of the definitely known carcinogenie 
substances—e.g., ores in Schneeberg and Joachimstal 

. mines, bichromates—-accounts for only a minute pro- 
portion of all eases. Doll ® now confirms suggestive 
evidence that lung cancer is an occupational hazard 

| of asbestos workers. Examination of the cause of death 
"in 105 persons who had been employed in one asbestos 
works showed that 18 had bad lung cancer, associated 
in 15 cases with asbestosis. The mortality of 113 men 
who bad worked for at least twenty vears in places 
exposed to asbestos dust was compared with the 
mortality expericnce of the whole male ulation. 
There were 39 deaths in the first group, w 154 
were expected : the excess was due to deaths from lung 
cancer (11, compared with 0-8 expected) and from other 
m{intory and cardiovascular diseases (22, compared 
with 76 expected). The averaze risk among men 
employed for twenty or more years has been of the order 
of ten times that experienced by the E-’:".I population. 
This risk has become progressively since the pre. 
cautions introduced as a result of the Asbestos Tndustry 

. Viechow, R, Firchones drch, 1566, 37, 212, 
18, Lancel, May 7, 1935, p. 958, 
18, Grelner, T, Meney, 2. P, J. dwer. wed, dee. 1935, 187, 1373, 
1. Bull, G. M. Chin. Sei. 1948, 7, 73, 
18, Farber, 8. 1., Beeker, W, H,, Elchna, L. W J. clin, Invest. 

1953, 32, 1145, 
». w E. Baldwin, D, 8. Prw. Sw. erp. Biol,, N.Y, 1954, 

1, "3, In Reeent Ad . B L ' 2, ATt dn Pathology. Vaied by G 

2. Doll, R, Brit. J. industr, Med. 1955, 12, 81, 

" 22 Gloyne, 8. 
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are the same for both 

The (.;lmnq- nancy be relsted 40 the badling fach thate the sex 
while the *“amount "' of tumour in both sexes is 
a qfl.:%dm-nd:t:hhfl: 
are from carcinoma ns female, 
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of the ; and Kennaway and Kenna 
that bron carcinoma is less common in | % i i 
the ashestos fibres should affect the epithelium as well. 

EPILEPSY AND THE ELECTRO-ENCEPHALOGRAM 

IurrovEDp techniques of 
(£.£.6.) have confirmed some earlier correlations of 

S ssout meveaniepin’ patberse wilh poti mal | .per wave. e wil 

e S e o g square-top) waves and a wil 
psychomotor epilepsy ; and have cast renewed doubt 
on Mmhummuflhlhdfiumunsih 
focus with the site of origin of an epileptic discharge. 

Gibbs and his collea, 30 Lave described valuable 
information about t natural history of 
;\-m;rmliliu which h;imporunt clinical im| — 

v following changes in E.E.G. patterns as infants 
children develop, they have obtained a * longitudinal 
section " of electrical brain activity to supplement the 
brief ** cross-sectional ' view of isolated E.2.G. 
They point out that the immature brain tends to react 
to various possibly epileptogenic traumata with a 
generalised Mfia{ abuormality. Moreover the pattern 
of reaction differs at different stages of maturation. 
In infancy * hypsarhythmia ** (continuous slow.wave 
Ligh-voltage discharge with diffuse spiking) is common ; 

E 
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3. 1, G, nflhMI»Tud Factories 
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1546 QUERIES AND MINOR NOTES 

TONIC GOITER DURING PREGNANCY 
To tue Eoironi—I should like information concerning any 

detrimental effect of propylthiouracil on the ‘etus when the 
medicament is used to treat toxic goiter duriry pregnancy. 

C. Lawrence Holt, M.D., Por:iand, Maine. 

ANswER.—When antithyroid drugs of any rpe have been 
used for long periods of time during the last hal? of pregnancy, 
a goiter is occasionally induced in the fetus. These goiters usually 
disuppear spontancously and, so far as is known, have mever 
caused any difficulty or permanent disturbanze i= thyroid func- 
tion. They are nevertheless undesirable; in the event that the 
mother's thyroid should enlarge during pregnar:y serious cons 
sideration should be given to other forms of t=srapy, because 
when the mother's thyroid enlarges the fetus's is more apt to 
show the same reaction. Hypothyroidism should e watched for 
closely and prevented by simultancous adminisration of anti- 
thyroid drugs and desiccated thyroid in the even: that symptoms 
or signs of hypothyroidism develop. Small doses of iodine may 
also be used. 

QUINIDINE AND PREGNANCY 
To tue Eoiror:—A 28-year-old patient, para 1, gravida 3, 

suffers from sporadic attacks of paroxvsmzl tachycardia. 
She is completely relieved in one hour after :aking 6 grains 
(about 0.4 gm.) of quinidine orally for one dase. The attack 
otherwise continues for as long as I35 hours c=d is 
to all other forms of treatment that | know of. Has this drug 
any oxytocic effect on a three-month pregnarcy? If so, what 
should be used in its place? When the patier: tried the drug 
nothing happened 10 her pregnancy. 

Nerio W. Pioppi, M.D., Southbridge, Mass. 

ANSWER.—Unless a person is overly sensitive to quinidine, 
the drug used in the dosage indicated for relief of paroxysmal 
tachycardia is not contraindicated in pregnancy. Since in this 
particular patient only one dose is necessary to re'ieve the tachy- 
cardia, there is no hazard in its use. Quinidire sulfate in the 
dosage mentioned has no oxytocic effect. Jt must be emphasized, 
however, that the drug should not be used in larze amounts and 
repeated doses in pregnancy. 

RESUSCITATION 
To e Epiror:—Can you tell me if movement of the muscles 

would result if electroshock therapy, as used in psychiatric 
treatment, were applied to a corpse shortly ofter death? 
Might this have value for resuscitation? 

Wiiliam H. Kupper, M.D., San Pedro, Calif. 

ANsWER.~—The skeletal muscles of the body usually retain 
their electrical excitability for a brief period afier the beart 
stopped beating. Persistent electrical excitability of the skeletal 
muscles would not necessarily indicate that the heart was still 
susceptible to resuscitation, Absence of electrical excitability of 
the skeletal muscles would indicate that any attzmpts at cardiac 
resuscitation would be fruitiess, 

4 

ASBESTOSIS 
To vue Eptron:—dA 50-year-old white man worked at covering 

Pipe with asbestos insulation from 1940 to 1945. What would 
be the possibility of pulmonary fibrosis e:idet on roentgeno- 
gramsy in 19352 being due to asbestosis, when films had been 
normal Jor this in 19497 

B. E. Morgan, M.D., Wilson, N. C. 

JLAMA, Dee. 18, 1984 

CODEINE 
To tve Eotror:—A 190 Ib. 136.2 kg.), 67-vear-old white mnn 

has carcinoma of the kidney with metastases to the lumbar 
vertebrae. Would a daily dose of 2 grains (0.13 gm.) of codeine 
sulfate by mouth mentally affect this patient s0 that he would 
be incapable of making a will> What are the toxic eflects of 
codeine, and what is considered to be the minimum toxic dose? 
Does codeine cause constriction of pupils” Does true addiction 
to codeine occur? M.D., New York. 
ANsWER.~A daily dose of 0.13 gm. of codeine sulfate orally 

should not affect a person mentally to such an extent that he 
would be incapable of making a will, especially if, as is presumed 
1o be the case, the total daily dose were divided into several 
smaller doses. The toxic effects of codeine include nausea, vomit- 
ing, skin cruptions, constipation, respiratory depression, and 
convulsions. Some of these effects may occur with doses of only 
30 to 60 mg. incidence of toxic effects is, however, low, 

ng with codeine is rare, Eddy (Pharmacology 
of the Opium Alkaloids, Pub. Health Rep. suppl. no. 165, Wash- 
ington, D. C., U. S. Government Printing Office, 1941) states that 

fatal cases of poisoning with codeine have been recorded. 
Codeine does cause pupillary constriction, and true addiction to 
codeine does occur. 

g i Iz
 

§ SHOCK” 
To Tne Epiror:—Please describe the clinical picture of chronic 

shock and its treatment. Is the rate and character of the 
peripheral pulse of diagnostic importance? 

M.D,, New York. 

ANSWER—The term chronic shock Is!::d o ducrlhl lhi‘. 
state of circulatory inadequacy occurs mostly e s 
The state is characterized by a low blood volume and, as a result, 
susceptibility to hemorrhagic shock as a result of the blood loss 
normally encountered during operation. The term is a misnomer, il - : 1 ] E 5 
bmmmm.lhhuhdm-xdm; 
Am I correct in informing him that the secretion is normal 

M.D., California. 

or corticotropin (ACTH) proved efficacious? 
William A. Meadows, M.D., Lockport, 11l. 
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THE CAUSE OF POSTURAL PROTEINURIA 
A rEw weeks ago we said that the mechanism of 

postural inuria was still unknown.'* An important 
eontribu has since been made by Greiner and 

M These workers eriticise the view!" that the 
uria is directly due to increased pressure in the 

T st T bR e Y e s imental study '* in w! caval pressure 
to 150-220 mm. saline, maintained for thirty minutes, 

Carefully controlled observations in six men 
with postural proteinuria indicated that the most impor- 
tant mtiological factor is pooling of blood in the extremi. 
ties. Advantage was taken of the fact that postural 

uris is particularly Jiable to occur in bot con 
" and all the observations were made at 
ture of 122°F. Lordosis in the supine 

uced proteinuria once only, whereas venous-occlusion -hlppfiodntnmdwmm. Hg to all four 
limbs resulted in proteinuria in all the sul Pro- 
teinuria, which regularly occurred after tilting the 
subjects to a 70° head.up position, was prevented by 
compreasion of the legs, which effectively inhibited 
peripheral pooling of blood. 

Greiner and Henry point out that their observations 
explain the facts that i 
in hot conditions producing peripheral vasodilatation, 
and in motionless standing '* whic h&rfinhfly liable 
to cause pooling of blood in the legs. 'y suggest that 
deviatios of blood from the heart and ) causes 
arterial vasoconstrietion which is proportionately greater 
in the renal arterial system. The erect lordotie posture 
greatly reduces the renal plasma flow,'® but this fall is 
no greater in cases of postural proteinuria than in 
non-proteinuric controls, 

.
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V4 LUNG CANCER IN ASBESTOSIS 
Tur causes of cancer of the lung are probably mainly 

exogenous,TM but each of the definitely known carcinogenic 
substances—eo.g., ores in Schneeberg and Joachimstal 
wines, bichromates--accounts for only a minute pro. 
portion of all cases. Doll TM now coufirms suggestive 
evidence that lung cancer is an occupational hazard 
of ashestos workers, Examination of the cause of death 
in 105 persons wio had been employed in one asbestos 
works showed that 18 had bhad lung cancer, associated 
in 15 cases with asbestosis. The mortality of 113 men 
who had worked for at least twenty years in places 
exposed to asbestos dust was compared with the 
mortality experience of the whole male tion. 
There were 39 deaths in the first group, w 154 
were expected : the excess was due to deaths from lung 
cancer (11, compared with 08 expected) and from other 
m‘nmq and cardiovascular diceases (22, compared 
with 76 expected). The average risk among men 
employed for twenty or more years has bheen of the order 
of ten times that experienced by the m‘mfl population. 
This risk has hecome progressively since the pre. 
cautions introduced as a result of the Asbestos Industry 

M. Viechow, R. Pirchows drch. 1¥66. 37, 212, 
15, Lawcet, May 7, 1835, p. 958, 
I8, Greiner, T, Meney, 1. V. J. Awmer wod, s 1935, 187, 1333, 
1. Rul), G, M. Clin. Sei. 1948, 7, 75, 
15 Farber, 8. 1., Decker, W, H.. Kihna, L. W L. elin. Tnrest. 

1953, 42, 1145, 
. King. . .. Dakdwin, D. 8. Pror. 8or. o ok, N.T. 1931, 

", "3, In Neeent Advances in Pathology. Fdited by G. Tndaed. 1 London, 1953 p. 199, 
N, Doll, . Brit. J. induste, Med, 1955, 12, 81, 
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exposure to the 
mtlflhdhmnnyh&xlm&c 

;o?dl ?wdn-dlh l:.hwnl cases L.: 
d‘mh-‘:’l:flnl M“:V'J: had - In-“ 1:19 in 1921 to 1:4.0 in 1945 ; m‘m‘u I“lxth 
increase was 200% for males and 170% for females, 
If the causes of cancer in the are the same for both 

the & ‘“am..," paney be riated % the basting theh tonty the sex 

approximately equal, cancer deaths in females 
are from carcinoma of organs to the female,* 
leaving numbers for other 
sites 1 1If »o, internal factor determines this organ 
selectivity 1 

Unlike asbestosis, the main causes of dust diseases in 
the Jungs are not aasociated with an increase in carcinoma 
of the ; and Kennaway aud Kennaway ** showed 
ah::hth mhho;-.a"h.:d-m 
t general population. James confirmed 
this reatly by comparing s series of South Wales euln':n,'m:zdgdm-h-'hfio--u. 
obtaining figures of 3-3%, for the former and §-49% for 
the latter; but he out that the low 
incidence of tumour !h-h-'-d.hpflly to 
dust disease causing death before average canoer 

fim‘m‘h u‘u;duth of why tissues, no sa thummlmfiuflflmfiom 

Gibbs and his 3¢ have described valuable 
inforwation about natural of mEG. 
abnormalities which has t clinical implications. 
By following changes in £.E.G. patterns as infants and 
children develop, they have obtained a * longitudinal 
section ' of electrical brain activity to supplement the 
brief * cross-sectional "' view of isolated £.2.G. 

stages 
In infancy ** Lypsarhythmia " (continuous slow.-wave 
Ligh-voltage discharge with diffuse spiking) is common ; 

22, Gloyne, 8. R Laweet, 1951, 1. 810, 
. Barmett, ', _Anwus) of the Chief Ins) of Factories B e The yoar A8HT, T Buat Oce. 9w 

4. Kennaway, .K-—:. N.M. Bl J. Cancer, 1947, 1, 260, 
. Rentaway, . wed! J_ May 7. 1933, 1107, . Rennawny, ', N M. . J. %fl. 1953, 7,10, 

;;.Jnm-.“"; LNy Nr -“anvll 1955, 12, 87, 

. Gikbe .\:' h:«m:‘ W, Gibs, ¥. A, Awer. J. Dis, ChM. 

. Gibbe, B L., Fleming. M. 30, Gible, ¥. A, Pediatrics, 1954, 15,60, 
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