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" EFFECTS OF TUE INITALATION OF ASBESTOS DUST ON 
' TIHE LUNGS OF ASBESTOS WORKERS 

A Preliminary Study 

By A ). Lanza, Assistant Medieal Director, Wittaam J. MoConnev, Assist- 
ant. Medical Direetor, and ). Wintaam Feanen, Chemid, Motvopolitan Life 
Insuranee (o, 

INTRODUCTION 

Tn 1929 the Metropolitan Life Insurance Co. was approached by 
officinls representing the ashestos industey in the United States, who 
were desivons of nscertaining whether ashestos dast, was an ocenpa- 
tional hazard in their establishiments and, if =0, what was the wduro 
of thiz hazard and what shoukl he done to prevent or contral it. 

About this time several articlea had appeared in English medienl 
journals deseribing a pneumoconiosis duo to ashestos dust. While in 
one or two isoluted instances the oceurrence of Lhis Lype of pneamo- 
coniogis had been deseribed in Amerienn journals, the industry itself 
appenred to be quite uninforied of the existence of any such 
oceupational discase, 

The hazard of siliea dust, with special reference to Lhe lungs, has 
long been apprecinted, nnd o great deal of study and research has 
been applied to the problers (in the metal mining and certain other 
industries) in CGreat Britain, the United States, the British Do- 
ntinions, and in other countries. The natare of the effects of siliea 
dust. expressed in the term “silicosis”, with the resultant extroor- 
dinary predisposition to pulmonary tuberculosis, is well known, 
These effeets have been associnted with the inhalation of dust con- 
taining free silien in varying amounts, The effeets upon the pul- 
monary tssue of dusts containing combined siliea - silientes aro 
still o fertile fiekd for investigation, bul evidence is aceunulating that 
certain of these dusts produce pathologieal vesults quite distinat from 

true silicosis. 
The name “ashestosis” has heen applied to the pneumoconiosis 

caused by ashestos dust and it will be so used in this report. Chem- 
ieally, the asbestos of commeree is o hydeated magnesinm silicato 
conzisting primarily of silien (combined silien) 401 pereent, mag- 
nesin 43 pereent, and water (2.9 pereent, while ferrous iron and 
nickel are present in suall quantities. This compereial variely of 
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ashest.. ost commonly encountered is designated us ehrysotile and 
is one of the four varicties of tho mineral serpentine, in which it 
usually oceurs in seams. ‘ 

It should be borne in mind that silicosis {(and presumably asbes- 
tosis) develops very slowly, taking from 5 to 15 and even 20 or 25 
years o become established. This rate of progress is influenced 
mainly by the dosage of silica which the lungs reccive, nnd this dos- 
age, in turn, depends upon threo varinbles- - the amount of silien in 
tho dust, the quantity of dust in the air, and the length of exposure. 
Individual idiesyncrasy might be included as a fourth varinble; 
however, littlo is known of the variations in susceptibility in those 
exposed to dust. It might well be assumed that similar varinbles 
would influence the occurrence of nshestosis. 

In places whore asbestos is mined or fabricated in North America 
there does not appear to be prosent the clear-cut elinical picture 
which is so unesenpuble in communities with a true silicosis huzard, 
such ag hard-rock mining communities. Tt may be that somoe of the 
ashestos plants are of too recent origin for the typical effects of a 
sificate dust to become manifest, but this would not apply to the 
older mines or to all of the fubricating plants, 

The industrinl health service of the Metropolitan Life Insurance 
Co. undertook the following investigation during the period from 
October 1929 Lo Jununry 1931, which included: 

1. A study of dust conditions in nshestos mines and mills in Canada 
and in fubricating plunts along the Atlantie Seaboard in the United 
States, 

2. Physienl exuminuations of asbostos workoers, including X-ray 
filins, 

3. A study of dust exhaust systems designed to eliminate nshestos 
dust. 

Data on the fabrieating plants only are included in this study and 
are designuted in the report s plants A, B, C, D, and J5. Thisis a 
preliminary report, A more extensive study of the asbestos industry 
s now under way. 

DUBT 5TUDLIES 

Apparatus and methods of sampling.—- Both the impingor (1) and 
the electrie precipitator (2) were used for the collection of nir sninples 
for dusts at the breathing levels and in elose proximity to the workmen. 
Both of these forms of appurntus are adapted for this work, n3 they 
wre Lrnnsportable, ensily sob up and adjusted for the taking of the 
nir samples nt the propoer level, and are extremely efficient. 

The impinger collects the dust by uspirting the air and then 
impinging it onto n llat surfaco covered by a liguid in n container, 
The liguid used was distilled water, containing 50 pereent, aleohol Lo 
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prevent the solution of some of the dusts, particularly an, silica 
which might be present. The impinger was actuated by an clectri- 
cally driven rotary pump and the rate of air sampled was meansured 
by menns of a resistance typoe of flow meler with an inelined manome- 
ter for measuring the pressure difference. Kuch snmple represents 
the dust collected from a volume of 100 cubic feet of air. 

The eleolrie precipitator is designed upon the Cottrell precipitator 
principle used for recovering dusts and fumes commercinlly. Thig 
principle depends on electrifying the dust particles by making them 
puss through an electrostatic field and thus causing them to sctilo 
out upon a sheet of celluloid. The electrostatic field is set up by 
menns of & transformer operating from the lighting lines on 120 volts, 
alternating eurrent. Air is deawn through the apparntus by s sinall 
rotary fun, run by o motor, the quanlity being meusured by a flow 
meter. 

Samplea of dust brushed from benms and pipe lines near the ceiling 
also wero secured for chemicnl analysis. Al samples were shipped to 
the industrinl hygiene Inboratory of the Metropolitan Co., and the 
dust eounts were made recording to the methods necopted by the 
United States Burenn of Mines and tho United States Public Health 
Fervico (1). Parlicles in sizo up to 360 microns in the grentest 
dinmeler wore counted, ) 

Chemienl analyses were made for total (free and combined) silica 
nccording to the aceepled standnrd method of Hillebrnid (3). 

In the first plant studied (A) only puiticles 10 microns and nnder 
in sizo wero counted. 3t has been demonstrated repentedly that no 
silicu particles exceeding 10 microns (v micron equals one-millionth 
purt of a meter or one-thousandth part of o millimeter) in greatest 
dinmeter enter the lung tissu ; for this reason, the harger particles 
usually are not considered when determining dust counts. Lader, ns 
it appeared from some of tho published articles (4) (Knglish) that 
asbestos particles much lurger in size were found in lung tissue, it was 
decided to count all particles and make differential connts of all those 
10 microns and under.f 

Total particles per cubie foot and the corresponding weight of the 
dust in milligrams were obtuined. Sineo no relationship between the 
dust counts and tho corresponding woights was found, the weights 
nre not included in the tubulntions in this report. 

Tablo 1 shows by plants und by departments the maximum and 
minimum dust counts in million purticles per cubie foot. of air. 
Although the counts in plant A are of particles 10 microns and under, 

t Bumnplos eollected by both the hupinger and the electile proclpitator were conntoad. Tu wldition, 
pilcropholographs of thoeso dust particles wero sndurgod by helng projected npon a sciven with 
slide projector, the enlarged puuticles being monsurod with norider. Konowlog the entlie enlarge 
mefunl mesuremont), i was easy e endondsto the arighunl purticle size (5). By the uso of Hazen's (6) 
Jogus ithaie grobability paper, the logaritluns of the tunction to e mewsured (In this case mivions) we 
plutled as ordinates agabist the probability of vectrroncs uy abscizsne. 

\ oy . A 
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and in the other plants are for all particles, direet comparison is 
possible, ns in no samplo taken wera the number of particles 10 
microns and under less than 94 pereent of the whale. 

Tanir L-—AMarimum and minimum dust counts in million purlicles per enlic foot 
of air, ‘hy plant and gdepartment v ) 
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Wherens the dust in the preparation room is practically all due to 
sebardos, the eontrary is the case in the other departments. In the 
oy, sptnning, and weavinge rooms ashestos comprises about 25 

geveent of the walertal used. Oun speeinl jobs the pereentage of 
ashestos may be higher, but, in general the figure quoted is approsi- 
walely correcl, the other material eonsisting principally of cotton. 
Tn the insulating deparetments of plant A, ashestos is hul § pereent. 
of the total materisl uszed. In the molded brake-lintng and eluteh 
division of plant 1), asbhestos comprises aboul, 25 pereent of the total 
materind, The actual exposure Lo ashestos dust, therefore, is consid- 
erably less than is indieated in the dust counts in table | 

CONDETIONS IN THE PLANTS 

The processes in these plants were very similar to those in eolton 
mills in general. For illusteation, the proeess in the preparation room 
ol plant B is here detailed at length: 

Ashestng is received in bags, These are emptied apon the floor and 
the a:hestos is shoveled into pug mills aud run for about. 5 minuies 
in order to erush amd open the fibers. From there the ashestos is 
shoveled into trucks and wheeled to hoppers with either horizontad 
or vertieal openers, similar (o those used in textile mills. After passing 
through the opener, the material is discharged into trueks, Waslo 
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dischuged into trucks, which ars wheeled to tho openers, amd the 
material is fed into these in the same manner as is the new material. 
Alter being discharged from the opener, the material is pul onto a 
vibrating or shaking sereen, where the long fibers are picked ofl hy 
a suction hood and blown into o bin to be used again in (extiles. 
The short fibers fnlling through the sereen arve either sold as such or 
used in making an ashestos cement. 

The cobton is reccived in baleg, opened, and also vun throwgeh 
vertieal openers. 1 s dischanged into trucks. The filled trueks from 
the vertienl and horizontal openers containing cither the nsbestos 
fiber, the cotton, or the wasto maderial are taken Lo sepavate stornge 
bins. As needed, these materinls are weighed and dumped onto the 
floor in proportion (o the mixture desired, and the resulting mixed 
materials are then passed throngh o mixing picker. As this mixture 
is discharged from the picker, it is sprayed with a light, mineral oil, 
The material is then taken by s mechanieal conveyor to the stornye 
bin in the enrd room. Two of these mixing pickers discharge ounto 
this conveyor system, while a third machine is equipped with o 
guetion device which conveys the material to o storage binin the 
card room. The objeet of the two systems is to fncilitate the handling 
of two grades of material at the same time. The third machine is 
not equipped with an oil spray. The objeet, of thie oil spray is pri- 
marily to entrap the small nshestos fibers and hold them enmeshed 
in the eotton fiber throughout the processes of carding, spinning, and 
weaving. Iucidentally, it is apparent that it also diminishes the 
amount of dust. Fhe mnterint is saturnted with aboul 4 pereent of 
oil at this point; but by the time it reaches the looms, the oil had 
diminished to less than | pereent. 

While mineral oil was nsed in the preparation room of plant ', it 
apparently was nob s eflicacions as in plant. B, In plant 15 ol was 
nob used, nor was there any attempl nd humidificntion or any sysfenr 
of dust exhausting. Carding machines were fed by hand. In plant A 
there was o humidifying, venhilating, and healinge system, while 
plant B depended on patarnl bumidity. o plant. 15 the enrding 
machines were equipped with o dust-exhanst system, but il was nol 
efliciently used. In plant € carding was done in 2 builiings, 1 of 
which was equipped with an pir-conditioning system, and in both 
buildings the machines had exhaust equipment. 

Two plants, B oand €, had artificinl humidity installations in their 
spinning rooms. I the former the (emperature was 76° I, relntive 
humidity 78 percent. One plant, (!, had n humidification system in 
the twisting department and also in the weaving department, where 
the relative humidity was 76 percent, with a dry-bul temperatire of 
G0° 1%, as compared with a relative humidity of 44 pereent in tho 

. 4 r ] . 
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Aside from plant B, it would appear that the dust hazard was not 
excessive excepl in the preparation rooms of plants B and ¢ The 
dust, counts are interesting, too, when considered in the light of tho 
permissible standard for granite dust, established by the United 
States Public Health Serviee (7), numely, about 10 million particles 
(10 microns and under) per eubic foot. However, we are not justified 
in assuming that beeause available information souggests that ashes- 
tosis is n milder diseasa clinieally than silicosis, the threshold of 
permissible dust counts is higher. Asbestosia appears to be patho- 
logically different from siticosis, and the experienee so far does not 
warrnnt an atlempt to define a standnrd of dustiness for asheslos 
dust. 

DUST CONTROL, 

Various menasures, such as oiling, himidifention, and loeal exhausts, 
tended 1o reduce the dust. Nevertheless, it was evident thal (hey 
were only partly successful. 11 it is expeeted to control dustiness in 
these plants, final relianee must rest upon properly construeted exhaust 
cquipment. In plant € in one department. an experimental installa- 
tion was seb up. Iuspite of some obvions faults, this equipment, on 
the hasis of comparative dust counts, reduced the dust by 50 pereent 
end with further alterntions will probably be 75 pereent effective, 
In this ease such o reduction seemed quite satisfactory. 1 is neither 
practieable nor econamieally desirable Lo install such eqnipment aa 
will make the nir entirely dust free. The normal defensive mechanism 
of the body takes eare of a fair amount of atmospherie pollution. 1t 
is when the body is exposed to an excessive amount of dust that this 
defense mechanism breaks down, 

The application of exhaust equipment. to textile machinery involves 
consideruble difliculty, especially where the construetion of the plant 
is stel that it is not possible 1o apply down-deaft suction to the looms. 
s desirable to install exhaust, apparatus in any plant on an ex- 

perimental basis first, mud then cheek its efliciency by dust counls, 
This practice will resull, in saving a needless expenditure ol money, 

IVSICAL EXAMINATIONS 

X-ray filns were made of 126 persons (108 men, 18 women) working 
in ashestos plant: in the United States. - Al bul, five of these were 
given physieal examination. " The eases were selected more or less 
ot random from among those having more than 3 yenrs of employ- 
ent in the industry, 1t was soon obvious that the early dingrmusis 
of axhestosic must rest o a large extent on X-ray pictures of the 
chest. As in the early stages of silicosis, the elinieal symptoms of 
the nabestox workers were ususlly indelinite and ineonclusive, The 
interpretations of these filng ave based on the readings of one com- 
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others experienced in (his field. The differences of opinion were of 
n minor nature, and there was general agreement as to interpretation, 
The films were read conservatively, taking into account the physieal 
examination and the age of the individual, and were elassed as 
positive only when there was no major disagrecinent. Al examiners 
were guided by their experience in silicosis and other types of pneu- 
moconioses. 'The Glms classed as negative for ashestosis were Turther 
subdivided into doubtful and negative. Only time ecan el 
whether the individuals elussed as doubtful are progressing toward s 
delinite ashestosis. Partienlar attention was focussed on the presence 
or absenee of indications of tuberculosis, and in this respeet all the 
reviewers of the lilms were in accord, With the unhappy experienes 
of silicosis in mind, it was felt that a great deal of eare should bo 
devoled 1o aseertaining, if possible, whether or not asbestosis pre- 
digposes Lo toberenlous infeetion, 

The cases of ashestosis were divided into two elasses, first stage 
and second stage. The first slage embraces those who show by 
X-ray examination definite lung pathology suflicient in extent to 
warrant a dingnosis of pneumocaniosis, but who have no definito 
symptoms, The second-stage cases exhibit more extensive Inng 
pathology and also definite symptoms, 

All these individunls 2 were nctively engaged in Tactory work, and 
il was not practieable to make any distinelion on the basis of working 
ability or disability.” Uad any individunls been found who exhibited 
extensive pulmonary involvement and marvked physical disability 
or tatal disability, they would have been elassified as third stage, 
hitt no sueh enges were foumd. 

Of the total of 126 X-ray examinations, 4 were dingnosed s 
second-degree ashestosis, 63 as first. degree, 39 as doubtful, and 20 as 
negalive, 

There is n delinite inerease in the percentage dingnosed az positive 
in relation to- the years of exposure, ns shown in (able 2. Small 
numbers make it impossible to determine how far the factor of ago 
enters into this inerease, 

Tanvk 2. Classification of cases by years of exposure 

Numiwr 

Y ents of expere Pererntaie B - —— 
prrsilive 

Positive Proubtind Nepative 

Over W yenrs _ ... R . 8T 1 LB | '3 
- . 15 7 1 2 

- " 0 i 1 
. - LK} 1”7 n " 

Podab evmninesd - . 67 & 0 

T | nol continuious 

N iven b et e ) e o cpad retleed of Bic nonen nerord Dsegea of old pee, 10 vears pravious 
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Of the 64 persons given physieal examination and dingnosed ns 
having positive nshestosis, only 8 were entirely free from symploms, 
while 10 out of 37 with doubtful aud 7 out of 20 with negative ding- 
noses were free from symptoms. Dyspnoea and congh were the 
symploms most complained of, but none of these eases exhibited the 
wrgent or evident type of “short. wind " seen in true silicosis. Several 
of those classed as negative stated that thoy were “short winded”’ 
and were so recorded, but too much emphasis should not. he placed 
on statements of subjective symptoms. During the progress of the 
study, physicians who were practicing in the communities where 
ashestos workers lived weroe questioned and stnted that they did not 
Ginel an unusual nmount of tubereulosia among these workers. Tho 
contrast hetween this state of affairs and that found in a community 
wilh a silicosis hazard is noteworthy. 

The incidence of tubereulosis (based upon X-ray films) is given in 
table 3; 40 of the 67 examined had Jess than 15 years of employ- 
ment. in the industry. 

Tantr: 3. -dncidence of tuherenlosis 

Posltive Daubiful | Negalive 

«tilosts (hendad) . - 7 1 2 
Tulwse 8 (hertive) . . v )] ] 
Folwd cvimined . . . R 67 ' a 20 
- RSP SPPPIETIET RIS 

1T hiv ense wis disgnosed ng gaolably active on the Xy flandinpys. 

. 

AR . . . . . 

Fable 4 grives information as fo physieal signs of ehest trouble. 

Tanek 4. Chest findings 

Positive Doubiful | Nepgative 

rhysieal cigns of ehest trouble 13 1y 27 
N pley Ixbens . Lo .o - ki P 3 
Nalevinined e e s A 3 [} 

Tatal F S [ m o ”n 

1AL et G oof The :r show ed o evidenee 2 
e w il wagl siens foaed with aslestosis, 

eqnrpaled withe reaal sivns of nshestosis, 

o Whal sigmilieanee, if nny, ean ho attached (o the presence of 
spshestos corns’ on the hands of workers appears doubtful, ns 18 
pereent of the positives (12 oul. of 64) and 15 pereent of he others 
(donbiful, 7 out of 37, negalive, 2 out of 20) showed such corns, 

Eneh roenteenotogist who reviewed the X-eay films called attention 
e the faet that these flms indieated avery unusoal ineidenee ol 
Subivsvement of the heart, 10 s probabla that this i a compensntory 
cinreenent due to the additional work put upon the heart in efforts 
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to pump blood through the fibrosed Tungs. 1t is possible that not 
auflicient attontion has boen paid to the effects of the PReumoconioses 
upon tho hearl. ' 

Many workers had changed from one department to another and 
from one plant to anothor during their years of employment in the 
ashestos industry. Sineo only the amounts of dust collected at the 
time of this survey in the various departmentis aro known, there i3 
no way of knowing the sverage amount of dust in tho atmosphero 
inhaled by theso people over the years of their employment. Conse- 
quently, il is not possible to correlate individual cases with definito 
amounts of dust exposure. 

INRURANCE CLAIMS 

To throw light on the relationship between ashestosis and pulino- 
nary tuberenlosis, un analysis of denth elnims and folal and per- 
manent disability claims was mado in regand to corpanies carrying 
grroup insurnnee and having availabloe figures. 

There wera 2,000 lives involved, with o tolal exposure of 7,010 life- 
years. The death claims are so amall in number that relinble con- 
clusions ennnot. e reached from any subdivision of the fignres, Tho 
gnme s true of the sickness clvims under Lienlth insuranco. The 
number of elnims for respienlory diseazes i high intwo of the plants 
atudied but low for the others, as ‘conpred with the Motropolitan 
experience of 1927, Towever, during the latter part of 1928 and tho 
first, part of 1029 there was an epidemie of influenza, 

The records of one eatablishment (plant 1) showed that 6 of 36 
death claims and 8 of 10 permanent and total disnbility elnims wero 
listed as due (o pulmonary tuberenlosis. This appenred to be an in- 
ordinate amount of tuberenlosis frony this plant. However, nny of 
the employees were Negroes, and slso taherculosis elnins aro gener- 
ally high in (his seetion of the conntry. Realizing the ditliculty in 
dingnosing pneumoconionis and the tendeney to eonfuse it with 
tuberenlosts, these claiims were atndlied individunlly. The physicians 
who had treated the individanls were interviewed, and the hospital 
and sanntorinm records, inchuding pvailuble X-ray films, wero 
inv(-sligr_ulf(-.(l, with the following resalts: 

Dieath elaims: 
. A typist, nob exposed to dust: died of pulinonary aned 

infestinal tuberculosis, 
9 Colored mnle, age 27; worked in ahestos 1 vear and 8 

months; died of pulmonary tuberewloss following o hemorrhiagn; 
was i sanatorinm 10 months, Also had o four phus Wasser- 
mann. No evideneo of ashestosis, 

9 Colored male, age 325 worked in ashestos plant 1 year nnd 
7 months; died of pulmonary tuberealoris after 1 month in 
) ot e e ot s v evidenes ol ashestosis, 

Lanza, McConnell and Fehnel, "Effects of the Inhalation of Asbestos Dust on the Lungs of Asbestos Workers" (1935…
ACL Doc 11693 · Page 5 of 7

Published by AsbestosClaims.Law

asbestosclaims.law/library/11693/5

https://asbestosclaims.law/library/11693/5


Jannary 4, 1936 1 () 

4. Colored male, ngo 34; worked in ashestos plant 2 years and 
6 months. His physician believes this was a ease of uneom- 
plicated tubereulosis. Was not inmate of hospital or sanatorium. 
No information could be obtained on the other two eases. 

Total and. permanent disability elaims: 
1. Male, employed in ashesios plant 3 years. His physician 

slates that he first eame under his observation with an ol estab- 
lished ense of tuberculosis aboul 2 years after asbestos employ- 
ment started. Also had tuberculosts of the kidney and eervieal 
glands, 

2. Male, employed in nshestos plant 8 months, His physician 
states finding of old Gibroid tithereulosis with tuberele bacilli in 
sputum. No N-ray available; but necording (o physician, as- 
bestos bodies were found in sputan, 

4. Male, 10 years' employment. "Two physicians who treated 
Lim ab ditferent times are now inclined to believe thiz niny is nol 
tubereulons, but has ashestosis. 

4. White male, was reexumined at time of investigation. 1lis 
physician reports well nourished, husky looking, good color, no 
cynnosis; no clubhing of fingers; diminished expansion; ineessand 
congh; N-rny shows fine mottling disseminated through hoth 
hungs. No evidence of tuberenlosis. robably a second stage 
ashestosis, 

5. White male, 13 years in_asbestos plant. Is now in sanalo- 
rimm. Aun inferesting ease, His physician siafes that hoe has ex- 
tensive ashestosis and pulmonary tuberculosis; envity in right 
Jung; sputum londed with tuberele bacilli und asbestos bodies; 
believes tuberculosis Tong antedated ashestosis, This patient 19 
progressing in a salisfactory manner. 

It was not possible to loeato the other three cases of total and 
permanent disability who lind been dingnosed ns having pulmonnry 
tubereulosis. On the basis of the information obtained, the deaths in 
denth-claims eases appear to he due to uncomplicated tuberculosis; 
three of them were Negroes, who were probubly tubereulous al the 
gime their employment in the ashestos plant commenced. 

Of the 8 disability elnim cases, | was uncomplicated tuberenlosis 
and 2 were uncomplicaied nshestosis whe were put on disability 
heenuse of o mistaken dingnosis of tubereulosis. In this same com- 
munity we know of one denth due to uncomplicated ashestosis in an 
individunl with many years' employment in the industry? 

CONCLUSIONS 

1. Prolonged exposure Lo ashestos dust canged n pulmonary fibrosis 
of a type different from cilicosis and demonstrable on Xeray il 
Clinieally, from this study, it appenss Lo he of a type milder than 
silicosis. 

9 (‘axes of definite eardine enlurgement were frequently found to 
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2. A predisposition to tuberculosis duo to asbestos dust was not 
indiented in this study, 

4. Ashestosia as observed in this series of enses had not resulted in 
murked disability in any case. 

5. It is not, known how much ashostosis may udd to the mortality 
of pueumonia and acuto nontuberculous pulmonary infections. 

6. 1tis not practiceable ns yet to ostablish standards for the usbestos 
dust content of air. 

7. The nmount of dust in the air in the ashestos plants studied can 
be substantially reduced. 

RECOMMENDATIONS 

It is_recommended — 
1. That the industry seriously face the problem of dust control in 

ashestos plants, 
2. That new employees bo examined physically, including X-rny 

examination of the chest, and rejected for employment if they show 
tubereulosia or pnetmoconiosis. 

2. That employees be exumined physically, preferably every year, 
but, at least every 2 years, this examination to include an X-ray 
exnmination of the chest. 

4. That the industry sponsor glugdies on known cnses of asheslosis, 
as well as studies on offeets of ashestosis on the heart and circulution. 
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through animal experimentation, with the aid of n grant from the 
Metropolitan Life Insuranco Co. 
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DEMIC TYPHUS IN ALABAMA! 

By J.A N. Bakun, M. V) 
Do, Al 

Tames ¢ MeAvenn, Phe D and DG Goa, M. 1, 
o 

w State Department of Health, Monyfomery, Ala. 

1. INTRODUCTION 

Nanade in June ofAlis vear before the Con- In a preliminary repor 
cinl HealthAuthorities, held in Wash- ference of State and Prov 

ington, the suthors discusses 
typhus as it oceurs in southern 
noted that there had been a ra 
Southern States, as is shown j 
experienced a similar rise i 
table 2, 

The distinetion bety€en epidemic typhudand the endemie typhus 
of this country was first recognized in 1898 Brill. He (1) found 
in the United Stagés n type of fever which, reses bling typhoid, gave 
a negative Widad renetion. In further stadies he 3) demonstraled 
its ::imiluril.)/ru typhus, but showed that it was miler in character 
and less eofingions, only one ease as nrle being fnund\?h 1 hiouschold, 
Also he T‘vpnrl(-(l that it was most prevalent doring the [:\h\{l-ln- year 
instead of late winter or spring. In 1912 Anderson anid Goldberger 
() proved that Brill’s disense was immunologieally identieal wilh 
Mexiean typhus, or tabuardillo. Naturally this led 1o the belief that 
o ae laner horne 

od States. In that report il was 
increase in this disease in cerlain 

1. That other conuntries havo 
incidenceNgs evidenced by the figures in 

. 13 
N 
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‘Canve Y, —Typhus fener incidence in Southern Stales, 1928 July 1, 193} 
N 

- 

Rinle 1R 1929 10 1wt w2 13 [1x} 

49 49 3 YAl 12 121 3! 
1R b7 134 155 any 625 14 
151 52 L) LU Py K24 2 

1) 1 0 1 17 1 
[ R 3] a 25 o 148 

V6 amontis only, faJuly [, Ve 

(X1} 1032 iy Country 

ERYI e vanmencn s memaswwnnamam oo Aemnmwn awvmamns sl oa e ms | 2,28 7,000 
pion of Bouth Afrien . Lam | 077 1, 4 1, 664 1.0 
Mot V. e ninnm e v e vy 514 1 L4 b1, 46 L] 
Utnitevl Blates. ... 1w W 34 f2 I, % 

2400 | pwe 
Ry |20, A 

28| 208 2,842 
Poland ., .oooien 

v LA 1,788 | 
Jonnanin . 

1 ¥From the Epldemiologicenl 
1 Deaths, 
* For 6 monlhs, 

/ 13 - - - 
, in an extensive epidemiologieal 

typhus, was ab a loss Lo explain 
ensonal incidence il he assumed 

Nevertheless, Maxey (5) (192 
study of Brill’s disease, or endepi 
its nonecontagions eharacter al its 
that the louse was the veetor/ Since Zo noticed that a larger number 
of eases appeared smong pefsons handlipg foodstulls, he was inclined 
to believe that rats and Ahice might beNhe reservoirs, and that the 
disense was earried to whn by fleas, mites\pr ticks. Furthermore, ho 
emphasized the fact ghnl. Brill’s disease shiws no preference for the 
lower stynta of socighy and henrs no relation\fo lousiness. The next 
step was taken when Dyer, Rumreich, and Bydger (6} (1931) wero 
able to recover fhe virus of Brill’s disease from\rat fleas which had 
been found in Ayphus foei. 

Rumreich A7) (1933) has pointed out that until\ 931 “here was, 
in spite of Maxcy’s fundnmental work, muech confusion in regard to 
the probgble veelor of endemic typhus, and a vangety of insecels 

wids were suspeeted by different. workers. mong these 
were the tropieal rat mite, common North Aweriqgn chiggrer, 

vy louse, the head louse, the Anopheles mosquito, thg bedbug, 
and/the tick. 1t is now obvious that much of this chaos wiy due to 
the fnet that two distinet elinical entities were being confusey, and 

W this reason Maxey’s observations were not move widely aceep ed.” 
Uhe work of Rumreich, Dyer, and Badger (8) (1931) definitely pr(\-ml 
that there are in eastern and southern United States two «Iisc-u.&@ 
whieh are related both etiologieally and serologienlly. One of thes 
is endemie typhus, which is trunsinitbed to man by the rat [lea; l.lm\ 
other is Rocky Mountain spotted fever, which is carried by the tick. 

veelol 

the | 
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