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In  addition, many others visited points of interest to them either before or after the Congress.
W hen the debris had  been cleared away and the hubbub  had subsided by Saturday, 

Ju ly  30, the paid registrations figures for the Congress were as shown in the following tabulation.

N U M BER O F R EG ISTR A N TS —  BY C O U N TRIES

Country T otal Country T otal

Afghanistan ...........................................  1
Algeria ....................................................  1
A rgentina .............................................. 19
A ustralia ................................................ 3
Austria ....................................................  8
Bahrein .................................................. 1
Belgium .................................................. 2
Bolivia .................................................... 1
Brazil ......................................................  5
British G uiana ..................................... 2
Canada ....................................................  54
Chile ........................................................  4
Colombia ................................................ 9
C uba ........................................................  5
Czechoslovakia .....................................  1
Denm ark ................................................ 4
F inland ..................................................  62
France ....................................................  39
Germany ................................................ 36
Greece ....................................................  1
I n d i a ........................................................  5
Indonesia ................................................ 1
Iran  ........................................................  2
Ireland ....................................................  1
Israel ......................................................  2
Italy  ........................................................  21

Japan  ......................................................  20
Luxem bourg .........................................  3
Mexico .................................................... 6
Morocco .................................................. 1
N e th e r la n d s ...........................................  16
Netherlands-Antilles ..........................  2
N orthern Rhodesia ............................  1
Norway .................................................. 13
Pakistan .................................................. 1
Peru ........................................................  4
Philippines ...........................................  5
Portugal .................................................. 5
Rom ania ...............................................  1
Spain ......................................................  5
Sweden .................   29
Switzerland ...........................................  6
T hailand  ................................................ 1
T rin id ad  ................................................ 2
U nion of South A f r ic a ...................... 9
U nited Kingdom ................................  94
U nited States ........................................1040
Uruguay ...............................................  2
U.S.S.R......................................................  1
Venezuela .............................................  7
Yugoslavia .............................................  4

T o ta l .............................................. 1568

O ne hundred  and ten people paid and registered bu t were unable, for one reason or another, 
to attend. T hus the total actually present, exclusive of wives or guests, was 1458.

I t  is the impression of the Organizing Com mittee that the Congress was an overwhelming 
success. Certainly the num ber and quality of the scientific papers delivered was outstanding. 
Dr. Irving Tabershaw  and his whole Program Com mittee deserve a special note of thanks for 
the hard  work entailed in bringing such an excellent program to the Congress. I t  is the hope 
of the Organizing Committee tha t all those who attended, especially those from foreign lands, 
not only learned m uch from their attendance a t the Congress bu t found our land and our 
people friendly and hospitable. W e hope that new friendships were made, new understand­
ings reached, and tha t the memories of the T h irteen th  International Congress on Occupa­
tional H ealth  will linger long. Speaking for all members of the Organizing Committee, it was 
a pleasure and privilege for us to plan the Congress and welcome all who attended.

REPORTS OF ORGANIZING COMMITTEES



NONOCCUPATIONAL ASBESTOSIS 
R a im o  K i v il u o t o

R oen tgen  D ep a rtm en t o f the  C entral H osp ita l o f N orthern  K arelia

In tro d u c tio n
Pleural reaction is very often observed in asbestosis. 

In the advanced cases of this pneumoconiosis pleural 
fibrosis has been almost always found, and a clear 
correlation between pleural changes and the severity 
of the pulmonary fibrosis has been observed by several 
investigators. Observations on the occurrence of pleural 
calcification in asbestosis have also been made. Reports 
of pleural calcification as a roentgenologic sign or 
complication of asbestosis have especially been made 
by the German authors (1). In addition to advanced 
cases of asbestosis, special cases have been presented in 
which pleural calcification has been the chief finding 
(2). Except in asbestosis, pleural calcification has also 
been observed among workers exposed to talc and mica 
(3,4) or to various dusts including a short exposure to 
asbestos (5).

T he diagnosis of pneumoconiosis is primarily based 
on occupational exposure to dust. Only very few re­
ports of pneumoconioses without occupational exposure 
may be found in the literature (6,7,8). In Northern 
Karelia, Finland, during few past years interest has 
been attracted by the high incidence of cases of pleural 
calcification showing a rather curious and characteristic 
roentgenologic picture, very similar to that observed 
in pneumoconioses. T he cases have been mainly found 
among the residents of a certain area, and in these 
cases no previous history of adequate pulmonary or 
pleural disease could be elicited. T he occupations of 
the patients showed no uniformity, and the main part 
of the patients had no clinical symptoms of pneu­
moconiosis. A study of the areal distribution of cases 
revealed that they were grouped round two anthophyl- 
lite-asbestos mines. Asbestos constituted the common 
external factor sought. Even from a solely roent-

genologic point of view, asbestos dust inhalation had 
been considered the most probable etiology.

Pleural calcification resulting from hemothorax, 
tuberculosis, or empyema usually occurs unilaterally 
and is situated on the visceral pleura. In most cases 
marked pleural thickening and displacement of the 
intrathoracic organs is observed. T he calcification re­
sulting from dust inhalation usually occurs bilaterally 
and is most often situated on the parietal pleura. In 
advanced cases calcium deposits are found in the 
lateral parts of the chest, basally and mediastinally. 
T he calcium deposits take various forms—large con­
fluent plaques, bizarre figures, or roundish spots.

T he R oentgenologic and  C linical P ic tu re  of 
Cases O bserved in  N orthern  K arelia

In the advanced cases calcium deposits are found 
bilaterally in  the central parts of the diaphragm; on 
chest walls, especially anterolaterally but also dorsally; 
and on the mediastinal surfaces. In the incipient cases 
the calcium deposit takes place either on the antero­
lateral chest wall, more often on the left, or in the 
central parts of the diaphragm, apparently more often 
on the right. Pericardial calcification is sometimes 
present.

T he calcium deposits are located on the parietal 
pleura. In  a series of 150 cases no interlobar calcium 
deposits were observed. The parietal location has been 
demonstrated by diagnostic pneumothorax examina 
lions, and it has also been noted in some autopsied and 
surgical cases. Using a tangential roentgen beam, the 
parietal location of solitary plaques may be observed, 
these plaques having their bases toward the inner 
chest wall or toward the diaphragm. In advanced cases 
the lack of soft tissue mass between the calcium deposit

ml of the buffer described in Appendix 1, and continue 
as in Appendix 1. Normally for blood specimens the 
final washing must' be performed four times, instead 
of thrice as for urine specimens.

A PPENDIX 3— COPRO PO RPH Y RIN  
ESTIM ATION

To 5 ml freshly voided urine in  a stoppered test 
tube add 0.2 ml 3 per cent hydrogen peroxide solu­
tion, 1 ml glacial acetic acid and 3 ml ether. Shake 
gently, release pressure, and place in a lightproof box 
overnight. Observe the red fluorescence under u ltra­
violet light, and grade the specimen 0- q. +  +  +  by 
degree of fluorescence.

A PPEND IX  4— HEM OGLOBIN 
DETERM INATION

Take 0.05 ml blood, and make up to 9 mis volume 
with 0.4 per cent ammonium hydroxide. Measure 
absorption on a colorimeter, using a standard filter 
(EEL 404), and convert the reading to hemoglobin

percentage to the nearest even number from a p re­
pared calibration graph.

A PPEN D IX  5— PUNCTATE BASOPHIL 
COUNTS

Make a thin blood smear on a slide of 0.8-1.0 mm 
thickness, fix for about one m inute in methyl alcohol, 
allow to dry and stain for 30 seconds in Sellars stain 
(1 g methylene blue, 6 g sodium bicarbonate in 100 ml 
deionized water). Wash in  tap water un til the slide is 
a sea green color.

Using a dark ground condenser and an Ehrlich 
eyepiece set to a 6-ram square, count the^punctate cells 
in ten consecutive fields. (Although in counting, the 
punctate cells are classified as large, medium, small, very 
fine, or polychrome, according to the size of the in tra­
cellular structure, this differentiation is for further 
reference on an individual case, and normally only the 
total count is given.) Close the eyepiece to a 2-mm 
square, and count the R.B.C. in this square. Repeat 
both counts five times on different parts of the slide, 
to give a punctate count of 50 large fields and an 
R.B.C. count of five small ones. Calculate punctate 
per 1000 R.B.C.

KIVILUOTO



312 M ED IC A L PRA CTICES

and in n e r chest wall d u e  to  th e  p a rie ta l location is 
ap p a ren t, and  diagnostical p n eum otho rax  exam ination  
is seldom  needed.

T h e  m ajo rity  of cases of p leu ra l calcification d e ­
scribed above have been clinically sym ptom less. In  a 
series of 150 cases the o rd inary  chest roen tgen  exam ina­
tion by P-A and  la teral pro jections revealed pu lm onary  
fibrosis, corresponding to  th e  an tep rim ary  o r prim ary  
stage of pu lm onary  asbestosis in  only abou t 14 per 
cent. Even th e  m ain p a rt of these cases had  no sub­
jective resp ira tory  sym ptom s.

T h e  series m entioned above has been selected solely 
according to the roentgen diagnosis w ithou t reference 
to o the r factors. T h e  concentration  of the cases around  
two asbestos m ines in  K uusjarvi and  its neighboring  
com m unes has as yet been th e  only way to  confirm  the 
roentgen diagnosis. T h e  m ajority  of 25 cases living 
outside this area had  previously lived there. According 
to these facts, any o th e r etiology w ould be very d if­
ficult to credit. In  very few cases a prev ious occupa­
tional exposure to  asbestos dust has been observed, 
which lends slight suppo rt to  th e  roen tgen  diagnosis. 
T h e  diagnosis has as yet not been confirm ed by o ther 
m ethods. In  the spu tum  of 20 cases no asbestos bodies 
were found , an d  asbestos fiber in one case. Small 
am ount of an th o p h y llite  asbestos was found  in  the 
lung  of an au topsied  case and  in the lung  of a cow 
from th e  vicinity  of the asbestos m ine.

D iscussion

T h e  to ta l n u m b er of cases of p leu ra l calcification 
around  the two asbestos mines am ounts to over 800, 
as previously repo rted  by th e  au th o r. T h is  n u m b er of 
cases was found in  a mass survey of abou t 10,000 ad u lt 
in h ab itan ts  and  may include cases w ith  previous occu­
pational exposure to  asbestos dust. In  the history  of 
the m ain  p a rt of cases exam ined at th e  C entral H os­
p ita l of N o rth ern  K arelia th e  lack of occupational ex ­
posure has, however, been apparen t. Some of the 
patien ts have no t had  any idea how th e  dust inha la tion  
could have happened ; th e  same cases have presum ed 
th a t th e  dust rising on th e  roads m igh t be responsible. 
In N o rth ern  K arelia the roads (highways) do  no t have 
pavem ent. W ith o u t m ineralogic exam inations it is, of 
course, im possible to  decide w hether these calcifications 
are resu lting  from in h a la tio n  of anthophyllite-asbestos 
dust o rig ina ting  from th e  asbestos m ines or from  su r­
face deposits of o the r fibrous dusts, such as trem olite- 
asbestos, which is a very com m on m ineral in  N orthern  
K arelia. T h e  first a lternative  seems to be m ore p ro b ­
able.

I n  occupational pneum oconiosis some au tho rs  have 
called a tten tio n  to the absence of pu lm onary  fibrosis 
besides the p rom inen t appearance of th e  p leu ra l calci­
fication (2,5); on the o th e r hand , a clear correlation  
has been observed between the severity of pu lm onary  
fibrosis and  p leu ra l calcification (9). In  ncnoccupational 
asbestosis i t  is ap p a ren t th a t extensive calcification may 
occur w ithou t any roentgenologically detectab le p u l­
m onary  fibrosis. I t seems possible th a t even very small 
am ounts of asbestos fibers may cause p leu ra l calcifica­
tions.

A n thophy llite  is m ore stiff th an  serpen tine  asbestos. 
In  anim al tests b rittle  m ineral fibers have no t caused 
pu lm onary  fibrosis (10), bu t fibrosis has been observed 
in workers exposed to an thophyllite-asbestos dust (11, 
12). F u rth e r  studies are needed to reveal th e  p a rt 
possibly played by asbestos as an  etiologic factor in

pulm onary  fibrosis am ong residents a ro u n d  th e  two 
asbestos mines.

Some investigators have po in ted  ou t th e  difficulty of 
a ttr ib u tin g  the calcification to in h a la tio n  dam age in 
view of its parie ta l location, few, if any, changes being 
observed in  th e  lung or the visceral p le u ra  (2,5). It 
seems possible th a t the asbestos fibers move w ith  th e  
lung  and  visceral p leu ra  in  re la tion  to  th e  p a rie ta l 
p leu ra , th u s causing capillary hem orrhages on th is 
only, as previously presented  by th e  au th o r. T h e  
hem orrhage coagulates and  organizes, form ing a col­
lagenous p laq u e  which slowly calcifies. T h is  theory 
could explain  the course of the process resu lting  from  
in h a la tio n  of small quan tities of fibrous m ineral dust.

T h e  clinical significance of the p leu ra l calcification 
seems to be sligh t, the m ajority  of cases show ing no 
clinical resp ira tory  symptoms. F u rth e r  investigations 
on this po in t are needed.

From  roentgenologic po in t of view, th is endem ic 
p leu ra l calcification is of some significance. T h e  ro en t­
gen diagnosis is in typical cases easy b u t in  some cases 
difficult. Early p leu ra l changes on th e  an tero la te ra l 
chest wall may sim ulate infiltra tions, an d  large calcified 
p laques may cause difficulty in  in te rp re ta tio n  of p u l­
m onary changes by h id ing  infiltra tions. T h e  h igh kilo- 
voltage techn ique can hereby be especially recom ­
m ended. In chest roentgen exam inations of workers of 
asbestos m ines in  N o rth ern  K arelia and  of O u tokum pu  
C opper m ines located in  the same area a tten tio n  m ust 
be paid  to  the fact th a t even extensive b ila te ra l 
p leu ra l calcification does not have to  be a sign of 
severe pu lm onary  changes resu lting  from  occupational 
dust exposure.
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A REVIEW OF RECENT DEVELOPMENTS IN OCCUPATIONAL 
PULMONARY DISEASES OTHER THAN SILICOSIS

Leo Noro, M.D.
F in lan d

At th e  T w elfth  In tern a tio n al Congress on O ccupa­
tiona l H ealth  held  in H elsinki th ree years ago, the 
French Professor M archand. p resented  a review of the 
subject m entioned in the title, a large and  com prehen­
sive b ib liography being attached  to  his p resen tation . 
T h e  O rganizing Com m ittee has a t this tim e asked me 
to  p resen t a review of the same subject from the last 
several years. I t m ust at once be said th a t the com pil­
ing  of such a b ib liographic review has not been an  
easy task. M ore th an  ever before, research w ork has 
been focused on occupational pu lm onary  diseases. T h e  
problem  has been discussed at national and  in te rn a ­
tional meetings, the last tim e being only two m onths 
ago in  M ilan. From the lite ra tu re  which has been at 
my disposal, I  have found alm ost 316 articles from  the 
recent years dealing w ith  this subject, and  yet I cannot 
have h ad  access to  all the articles from this field p u b ­
lished in  th e  world. I shall follow, w ith  some excep­
tions, M archand’s classification.

T h e re  is reason to state at the onset th a t the con­
stan t industria liz ing  is causing the a ir  we b rea th e  to 
becom e m ore and  m ore po llu ted . G reat masses of 
people, even the peoples of th e  so called less-developed 
countries, are changing th e ir  b rea th ing  air th rough  
th e ir  m ovem ent from  agricu ltu ra l to industria l centers. 
I am  here th ink ing  specifically ab o u t the huge in d u s­
tria liza tion  process righ t now tak ing  place in  In d ia  
and  China. B ut m an 's b rea th ing  organs, and  especially 
his lungs, do no t come in  contact w ith  hazardous in ­
fluences only in the w orking environm ent. T h e  most 
com m on p o llu tan t of our b rea th ing  a ir—tobacco smoke 
— is rap id ly  tr iu m p h in g  all over th e  w orld w ith  the 
rising  s tandard  of living, in  sp ite  of th e  efforts we 
doctors take to w arn m ankind  of its danger. T h e  au to ­
m obile  industry  is producing  cars in  a rap id  tem po to  
p o llu te  th e  a ir of the traffic roads. W ith  th e  growing 
po p u la tio n  centers, and  th e ir  increased use of fuel for 
pow er and  heating , m ore p o llu tan ts  en ter th e  air. 
Bacterias, viruses, sponges, and  o ther sm all organism s 
have no t d isappeared either. T h u s, the env ironm ent of 
m an, w ith  reference to lungs, is changing continuously . 
W hile  the great enemy of th e  lungs, tuberculosis, is 
g radually  disappearing, new diseases are arising, giving 
new im portance to the a ir im purities. C hronic b ro n ­
chitis, asthm a, em physem a, an d  lung  cancer are already 
m uch m ore im p o rtan t diseases th an  tuberculosis in  
countries w ith  highly developed industry  and  a high 
living standard .

M an him self and  the changing of his reaction  to the 
env ironm ent also requ ire  a tten tion . A llergies are one 
p rob lem , for exam ple. T h e  danger of allergens affect­
ing organism s th rough  th e  resp ira tory  an d  digestive 
organs and the skin is continuously increasing; new  
m edicines, foods, cosmetics, etc., are com m on allergens. 
A llergic reactions are im p o rtan t w hen we consider the 
b rea th in g  organs and  th e ir  obvious connection  w ith  
th e  a ir  im purities. M any of th e  chronic occupational 
diseases of th e  lungs occur only afte r a long exposure 
tim e. W e are gradually , however, observing th e  signs 
of these diseases am ong those occupational groups 
w hich have been exposed for some length  of tim e.

O u r knowledge of m any factors in fluencing th e  lungs 
is already fairly  com plete: I am th in k in g  only of 
asbestosis; those many chem icals causing acu te  lung  
in ju ries, such as chlor o r n itrous fum es; an d  the 
diseases caused by bacteria , sponges, or viruses. O ften 
o u r knowledge is still very restricted , and  th e  in te rp re ­
ta tions in  m any ind iv idual cases are difficult to  make: 
this is tru e  of allergic diseases and  chronic bronchitis, 
lung  cancer, em physem a, and  fibrosis on  th e  whole, 
and  especially of the ro le  of nonprofessional and  p ro ­
fessional environm ents in th e ir  occurrence. Yet we 
have, w ith special apprecia tion  to  G reat B rita in ’s ex­
cellent v ital statistics, im p o rta n t evidence at o u r d is­
posal of the re la tionsh ip  between occupation  and 
certain  pu lm onary  diseases, such as ch ron ic  b ronchitis.

A fter th is general survey, now  let us study th e  
details. Since silicosis will be discussed in  an o th er 
connection, I shall begin w ith  asbestosis.

A sbestosis
T h e  m ajo r p a rt of o u r present know ledge concerning 

asbestosis is contained in the excellent G erm an book 
th a t appeared  some m onths ago. D ie Asbestose der 
L ungen  by B ohlig-Jacob-M iiller. T h is  book contains, 
in  ad d itio n  to 700 of th e ir  own cases, references to 
p ractically  th e  en tire  world lite ra tu re  in  th is field 
(some 650 references). T h e re  is no th ing  basically new 
ab o u t th e  pathogenesis, clinic, prognosis, and  p reven ­
tion  of this disease. F u rth e r  in fo rm atio n  is, however, 
ob ta ined  abou t th e  frequency of clinical sym ptom s as 
well as roentgenologic and  b ronchograph ic  observations 
from  the a u th o rs ’ careful exam ination  on th e ir  m ateria l 
of 700 cases. T h e  re la tionsh ip  between asbestosis and 
lung  cancer is still statistically  in  determ ined . In  spite 
of th is, “asbestos cancer” exists, and  th e  au th o rs  give 
th e ir  own specification to it.

Does asbestos dust have sim ilar nonoccupational 
affect as, for exam ple, beryllium ? T h is  is a p roblem  
th a t has been exposed th rough  the observations of 126 
nonoccupational p leu ra l calcification cases (so-called 
ne ighborhood  cases) th a t had  been found  in  th e  p o p u ­
la tion  living aro u n d  two open asbestos quarries , p u b ­
lished by th e  F inn ish  Dr. K iviluoto. A ccording to  this 
study, th e  details of w hich the a u th o r  will p resen t h im ­
self at th is Congress, m ore th a n  800 p le u ra l calcifica­
tion  cases were found in  th e  m in u te  x-ray investigation  
of farm ers, w orkm en, and  th e ir  wives, w ho never h ad  
any occupational exposure. Calcification was usually 
located in  p a rie ta l p leu ra , as it is also m ost often  in 
occupational asbestosis. In  m ost instances it occurrecT 
b ila te ra lly  on th e  in n e r chest wall. Basal an d  m ed i­
astina l calcification was also often  observed, a p u l­
m onary  fibrosis being found  only on a few cases. T h e  
calcification was noticed to  ap p ear slowly. T h ese  roen t- 
genologically noticeable changes gave insignificant clin­
ical sym ptom s. T hese observations m ake i t  evident 
th a t m easures m ust be taken to  p reven t th e  a ir  p o llu ­
tion  of th e  environm ents su rro u n d in g  th e  factories and  
asbestos quarries. T h e  results of D r. K iv iluo to’s work 
are m otivation  for sim ilar investigations in  o th e r  coun­
tries to certify these observations.
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O ther fib rotic  lu n g  d iseases and  “ b en ig n  p n e u m o ­
co n io sis”  cau sed  b y  s ilica tes , m ix ed  or n on -silica  
dusts (Glass wool, sericite, sillim anite, talc, an th raco l, 
carborundum , cement, F u lle r’s earth , china and  ball 
clays, g raph ite , gypsum , kaolin , lim estone, m arb le, 
m ica, T hom as (basic) slag, etc.)

I  shall pass th is  g ro u p  w ith  a brief m en tion  of 
talcosis and  g rap h ite  lung , w hich are still objects of 
continuous research. W ith  great enough exposure, u n ­
doubted ly , the dusts of th is group have th e ir  afEect in  
the occurrence o f fibrosis. However, i t  is ev iden t th a t 
w ith  im proved hygiene these types of pu lm onary  
changes will becom e m ore and  m ore rare.

P n eu m o p a th ies  d u e to  to x ic  ch em ica ls and m eta ls
G ases, F um es and V apors (C l, N O z, S 0 2, borans, 

desm odur, hydrocarbons, oils, kerosene, etc.)
M etals (A lum inium , an tim on, b arium , bery llium , 

cadm ium , chrom , cobalt, fluor, gold, iron , m anganese, 
nickel, osm ium , p la tin u m , selenium , su lfu r, tungsten , 
titan iu m , vanad ium , w olfram , zirconium , etc.)

T h e  am oun t of toxic chemicals and  m etals influenc­
ing  the lungs is continuously growing. V anadium , 
chrom , and  bery llium  have been subjects of research, 
especially in  Sweden and  in  ou r host country , the 
U.S.A. T h e  im portance of vanadium  is especially in ­
creasing. I t is necessary, however, to bear in m ind  
th a t w ith  th e  expand ing  use of oil heating , th e  crude 
oil com ing from  various parts  of the w orld contains 
vanadium  in  very different am ounts. T h e  ro le  of the 
acic su lfu r com pounds in  th e  ashes is also to be 
rem em bered. For a detailed  study of beryllium , X 
would refer you to  th e  proceedings of th e  conference 
held  at the M .I.T . in  1958 (A M .A . A rch. In d u st. 
H ea lth ); a com prehensive list of references on bery l­
lium  is contained  in  a pub lication  on these proceed­
ings. W e in  E urope, to my knowledge, do no t have th e  
big problem s w ith  beryllium  w hich seem to exist in  
the U.S.A.

I t  is im possible, in  th is  short p resen tation , to nam e 
all the new chem icals w ith  ir r i ta n t effect on th e  lungs. 
W e industria l physicians have special difficulties a t ­
tem p ting  to  evaluate th e  aftereffects of acu te irr itan ts  
to the lungs (n itrous fumes, C l, S 0 2, etc.), especially 
w ith reference to  etiologic differential diagnostics in  
chronic bronch itis and  em physem a.

P n eu m o p a th ies  d u e  to organ ic dusts, a llerg en s and  
p n eu m o m y co ses (Actinomycosis, aspergillosis, cocci­
dioidom ycosis, cork (suberosis), cotton (byssinosis), drugs, 
dyes, feathers, flour, g rain , gum  acacia, h a ir , hay 
(farm er’s lung), histoplasm osis, ju te , lea th e r (canna- 
bosis), linen , m oniliasis, nocardiosis, sporotrichosis, 
sugar cane (bagassosis),-tobacco (tabaccosis), tropical 
woods, etc.)

T h e  ag ricu ltu ra l popu la tion  has received increased 
a tten tio n  d u rin g  th e  last few years in  th e  investigation  
of the re la tionsh ip  betw een work and  hea lth . “F arm er’s 
lung” and o th e r pu lm onary  diseases found in  ag ricu l­
tu re  have proved surprisingly common upo n  closer 
investigations. U nfo rtuna te ly , so far there  have no t been 
powers to  investigate these conditions in  the countries 
w here the ag ricu ltu ra l p opu la tion  works u n d e r the 
worst hygienic conditions. W e have not enough know l­
edge abou t the pu lm onary  diseases of th e  w orkers in  
th e  old Asian rice m ills, fo r exam ple.

T h e  effect m echanism  of most organic dusts is still 
unclear, and  we are also in  a difficult field, w here 
bacteriology an d  allergology w ill be  of m uch he lp  in

several cases. W h a t factors effect in  different conditions 
— acute, subacute, chronic; p ro teins, alcaloids, irrita tin g  
m echanic factors, toxic, allergic, bacteria , th e  silica 
inc luded—are questions th a t are still w aiting  to be 
answered. In  add ition , for exam ple, the experience 
w ith  byssinosis is still contradictory in  d ifferent coun­
tries. T h e  in te resting  research results of Dr. Schilling 
of E ng land  m ake one th in k  th a t this disease has not 
yet d isappeared  as has been contem porary th o u g h t in  
my own country.

In fe ctio u s  and  p arasita i p n eu m o p a th ies  (Amebiasis, 
anchylostom osis, an th rax , bilharziosis, brucellosis, hyda- 
titosis, leptospirosis, ornithosis, tuberculosis, tu laraem ia, 
etc.)

W ith  th e  diseases of this g roup  there are continuous 
difficulties in  etiologic diagnostics: w hen is the infec­
tion  to be considered due to work and  w hen not? T h e  
question  is very im portan t, for exam ple, w ith  tu b e r­
culosis. O f course, the rela tionsh ip  between tuberculosis 
and  pneum oconioses is under constant study.

L u n g can cer d u e to occu p ation  (A rse n , a sb es to s , 
chrom ates, isopropyl alcohol m anufacturing , nickel, 
radioactive substances, etc.)

T h e  Secretary G eneral of o u r Congress, Dr. Eckardt, 
handles the ro le of w orking conditions in  the occur­
rence of cancer in  his book Industria l Carcinogenesis 
m ost variedly and  w ith good criticism . Yet i t  is to  be 
suspected th a t in  industry  m any o ther substances also 
have a cancerogenetic effect. O ur knowledge in this 
field, however, is still very lim ited , and  a lthough  ex­
perim en ta l cancer research has gone far, we still lack 
in practice necessary facts. I t  is hoped th a t th e  well- 
endow ed cancer organizations and  research institu tes 
w ill m ore th an  before concern them selves w ith  the 
occupational aspects in  th e  etiology of cancer.

T h e  results from  the investigation by U.S. Public 
H ea lth  Service concerning the hazards of rad ia tions to 
m iners are expected w ith great in terest. W h eth er the 
cases of Schneeberg and  Joachim stal w ill get successors 
in  th e  very w idespread u ran ium  m ining  is a question 
th a t will presently  be answered.

P n eu m o p a th ies  caused  by rad iation
T h e  influence of rad ia tion  as the cause of cancer has 

already  been referred  to above. O ur knowledge about 
the o ther effects of rad ia tion  on the lungs are very 
small. In  connection  w ith  therapy , large doses (1000- 
2000 r.) have been found to  cause changes in the lungs 
in  th e  form  of pneum onitis and  fibrosis. From East 
G erm any th e re  comes the rep o rt of a chronic p n e u ­
m onia case of a chem ist, w hich led to dea th ; th e  cause 
of dea th  being considered the b rea th ing  of radioactive 
dust over a period  of 20 years.

C on clu sion
T o  o u r p resen t knowledge, we already have a foun­

dation  for th e  technical prevention  of these diseases. 
W e are as yet in  a weaker position as to the ir m edical 
p reven tion : we know too lit tle  abou t why one person 
gets them  and  one does no t. T h is  question  requires 
m uch research.

W e have already reached far in  the roentgenologic 
diagnostics of the pulm onary  diseases, and  there  we are 
m aking constant progress. W e are also aware, however, 
of the difficulties there in  as to several of th e  disease 
g r o u p s  referred  to  above. T o g eth er w ith  the ro en t­
genologic exam ination  we m ust develop o th e r clinical
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exam ination  m ethods, especially the physiologic lung 
function  diagnostics. In  its most advanced form , we 
have  to apply  it no t only in  laboratories b u t, above 
all, in  th e  field exam inations to the exam ination  of 
po p u la tio n  groups exposed to different exposures.

Above all, we need also in  th is field keen in te rn a ­
tional co llaboration  to  solve o u r com m on problem s and 
to exchange in form ation  so th a t each of us in  h is own 
country  could apply  in  practice th e  knowledge we 
already  possess to the betterm en t of o u r w orking 
popu la tion .
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TREATMENT OF PLUTONIUM DEPOSITION IN HUMANS WITH 
DTPA —  EFFECTIVENESS OF LONG-TERM ADMINISTRATION 

AND ORAL ADMINISTRATION *
W . D a g g e t t  N o r w o o d , M .D .

M a n a g e r , H e a lth  O p e ra tio n , H a n f o rd  A to m ic  P ro d u c ts  O p e ra t io n , o p e ra te d  by 
G e n e ra l E le c tr ic  C o m p a n y  fo r  th e  A to m ic  E n e rg y  C o m m issio n  

R ic h la n d , W a sh in g to n

T h e  recom m ended m axim um  perm issible am oun t of 
soluble p lu to n iu m  (Pu 239) in the hum an  body is
0.04 m icrocurie — 0.6 /¿g (1). R igid control m ethods 
are necessary to lim it body deposition to this ex ten t. 
For instance, allow able concentrations in a ir  are lower 
by a factor of m illions than  th e  com parable allow able 
concentrations of m any of o u r m ost toxic chem icals. 
T h e re  w ill be increasing po ten tia l for exposure to 
such isotopes w ith  the expand ing  use of such m ateria ls  
in  industry , defence, and  m edicine. H ence it becomes 
m ost im p o rtan t to  have the safest, best, and  m ost con­
ven ien t m ethod  possible for trea ting  the ind iv idual 
who has accidentally acquired  a deposition of P u  239 
w hich exceeds the m axim um  perm issible lim it.

T re a tm en t, here, of five em ployees who had  h a r ­
bored  small q u an titie s  of Pu 239 for some years in d i­
cated th a t in travenously  adm inistered  d ie thy lenetria - 
m inepentaacetic acid (DTPA) was m uch the m ost 
effective agent discovered to date for increasing  the 
u rin a ry  elim ination  of Pu 239 (2).

T h e  presen t study was m ade to im prove know ledge 
of th e  effectiveness of D T PA  in e lim inating  P u  239 
via the u rin e  w hen trea tm en t is extended over a p e ­
riod of m any m onths. I t  was also d irected  tow ard 
de term in ing  the effectiveness of D TPA  in increasing 
elim ination  of Pu 239 via the u rin e  and feces w hen 
adm inistered  orally .

L o n g -T e rm  A d m in is tra t io n  o f  D T PA
An em ployee who had  accidentally received a d ep o ­

sition of abou t .4 m icrocurie of Pu 239 some 30 
m onths previously was trea ted  w ith D TPA  in tra v en ­
ously. In itia lly  the daily  u rinary  o u tp u t of P u  239 
was abou t 665 disin tegrations per m in u te  per 24-hour 
specim en of u rin e  (T ab le  I). I t  was considered advis­
able to  cautiously con tinue trea tm en t over an ex tended  
period  unless evidence of kidney irrita tio n  o r o th e r 
un tow ard  effect appeared  d u rin g  the trea tm en t. T h is

* T h e  D T P A  for th is stu d y  xvas kind ly su p p lied  by 
Dr. M urray W einer, Geigy Pharmaceuticals, P.O. B ox  
430, Yonkers, N ew  York. R . H . W ilson was m ost h e lp ­
fu l in  coordinating sam ple collection and assisting in 
the in terpreta tion  of results. G. D. Brown and staff 
perform ed the bioassays o f the many samples.

w ould serve th e  dual purpose of elim inating  a fair 
am oun t of Pu 239 and ind icating  w hether or no t there 
was .a change in effectiveness of this agent when used 
over an  ex tended period.

T a b l e  I

EFFECTIV EN ESS O F IN TR A V EN O U SLY  
A D M IN IS T E R E D  D TPA  IN  IN C R EA SIN G  

U R IN A R Y  EX C R E T IO N  O F P U  239 W H E N  
G IV E N  FO R  M A N Y  M O N T H S

A verage 
D aily  

U rinary  
E xcretion  of

P u  239 Effectiveness
Dose— D T P A  Expressed as Expressed as

W eek  of in  G ram s D isin teg ra tio n s %  of In itia l
T re a tm e n t Per W eek  Per M inu te  Effectiveness

1 2 665 100
2 1.6 610 92

N o  trea tm en t for
p erio d  of 5 weeks 12 —

11-12 1.6 481 72
13-14 2 495 74
N o  trea tm en t for

period  of 5 weeks 15 —

26 2 496 74
27 2 436 66
33 2 246 37
46 2 190 29
50 2 125 19

A verage daily  elim ination  of Pu 239 fo r periods 
p reced ing  and fo llow ing  the above treatm ent was 
12 d isin teg rations per m inute in 24 hours.

Except fo r m in o r changes as shown in T ab le  I ,  the 
em ployee was given 1 g of D T PA  intravenously, in  the 
M an u fac tu rin g  Area M edical C enter, on M onday and 
1 g on T h u rsd ay  of each week for three successive 
weeks. Such periods of trea tm en t were a lternated  w ith  
periods of th ree  weeks of no trea tm en t. T h is was con-
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d em en t above th e  loss of wages the longer he was off
work.

T h is  case illustrates how an ind iv idual deliberately  
perpe tra tes his d isab ility  on a subjective basis in o rder 
to increase the size of h is m onetary  se ttlem ent.

C ase N o . 3 —  A 37-year-old tra inm an  was in ju red  
w hile stand ing  too dose to a slowly m oving tra in  
w hen h is arm  was struck by a grab  iron , causing him  
to spin aro u n d  and strike his head against the side of 
a car. H e received a 5-cm vertical laceration  across the 
m iddle of his forehead. T h e  m an was stunned  b u t re­
m ained on his feet. T h e  laceration  was rep a ired  at the 
p la n t dispensary. X-rays of the skull w ere negative. , 
T h e re  w ere no o th e r in ju ries except for a slight con­
tusion of the righ t u p p e r arm . N eurologic exam ina­
tion  was en tirely  negative and  rem ained  so thereafter. 
No trea tm en t was ind icated  o th e r than  analgesic m ed i­
cation for pain. T h e  p a tien t d id  no t work his next 
tu rn  and  was seen again the follow ing day. T h e  prev i­
ous n igh t he had a m ild  headache b u t was now 
asym ptom atic. Exam ination  was again negative. T h e  
p a tien t was seen again four days afte r the accident. 
T h e  sutures were rem oved, and  adhesive bridges were 
applied . H is only com plain t was occasional fron ta l 
headache which was relieved by aspirin . H e had  no t 
re tu rn ed  to work; and when questioned as to why, he 
gave some vague com plaints of soreness in his r ig h t 
arm  an d  u p p e r back. E xam ination  was again negative 
for objective findings. I t  seemed to the physician tha t 
th e  m an believed he could and  should  be w orking b u t 
fo r some reason had no t done so. H e was form ally 
approved for work and  was so advised. T h e  p a tien t 
re tu rn ed  to work six days after the accident and 
w orked for several hours b u t then  repo rted  off because 
of headache. H e was seen again th e  follow ing day, 
com plain ing  of headache, dizziness, and  soreness of 
the u p p e r back and  rig h t arm . T h e  laceration  was 
hea ling  well. E xam ination  results were negative once 
again. H e apparen tly  d id  n o t in tend  to w ork; he  was 
trea ted  sym ptom atically and  seen again one week 
la ter, a t w hich tim e his condition  was unchanged . Fol­
low ing th is visit he was no t seen again for ano ther 
two weeks. I t  was then 24 days since the in ju ry . T h e

p a tien t had  taken his vacation in  th e  in te rim , for 
w hich he had  received vacation pay. H e offered no 
com plain ts, and  the exam ination  was again negative. 
T h e  m an finally re tu rn ed  to work 30 days a fte r this 
in ju ry  and  rem ained  at work thereafte r. H e in stitu ted  
litigation  against the com pany, because he dem anded 
com pensation abou t seven tim es h is ac tua l loss of 
earnings, and  the com pany refused to g ran t the claim.

Each tim e this p a tien t was seen d u r in g  the 30-day 
period  i t  seemed th a t he really  believed he could 
work and  th a t he actually  w anted to. H e was phys­
ically able and  was no t considered as hav ing  post- 
trau m atic  neurosis. W hy then  d id  he no t work? T h ere  
appeared  to be several reasons. W h ile  th e  p a tien t was 
being trea ted  in the d ispensary shortly  a fte r the acci­
d en t, a com pany rep resen tative rem arked  th a t it 
w ould be good if he did no t miss w ork, since his work 
g roup  had  gone for an unusua l length  of tim e w ithout 
a lost-tim e accident. T h is  was in te rp re te d  by the p a ­
tie n t and  his fellow workers as com pany in terest in 
avoid ing  lost tim e ra th e r  th an  th e  em ploye's welfare. 
R esen tm ent was incited  and  led to  delibera te  lost 
tim e. T h e  p a tien t was also encouraged to miss work 
because he had  a head in ju ry  w hich req u ired  su turing . 
A no ther factor which played a p a rt was encourage­
m ent by certain  parties to  deliberately  p e rp e tra te  u n ­
necessary lost tim e for th e  purpose of establish ing a 
claim  against the com pany for incom e g rea ter than  
h is regu lar earnings.

T h is  case illustrates how m anagem ent action , work 
group standards for lost tim e, and  litigation  practices 
in work groups in terfere w ith  the m edical m anage­
m en t of the in ju red  em ploye and  create unnecessary 
d isab ility  lead ing  to excessive m onetary  gain.

S um m ary
In  sum m ary, I have ou tlin ed  certa in  socio-economic 

factors th a t have a negative influence on th e  disabled 
em ployee. T h e  discussion has d ea lt w ith  why and  how 
such factors in te rfere w ith  the ind iv idual's  recovery 
from  an occupational in ju ry , w ith  th e  th o u g h t th a t a 
clearer understan d in g  m ust precede any  effort to do 
any th ing  ab o u t them .

BASIC PRINCIPLES FOR PRECAUTIONARY LABELING
E d w a r d  J .  H o g a n

V ice-C hairm an, Labels and  P recau tion ary  In fo rm a tio n  C om m ittee, 
M an u factu rin g  C hem ists’ A ssocia tion , Inc:;

P ack ag in g  C oord inator, A llied  C hem ical C orporation , New Y ork, N . Y.

m ore no tab le in  view of th e  in h e re n t hazards in  m any 
of the industry 's processes and  products.

T h e  A ssociation’s in terest in  safety goes far beyond 
th a t of its m em bers' em ployees to include those 
transporting , handling , and  using  its p roducts. T h e  
objectives are prom oted in  a n u m b er of ways, b u t I 
shall discuss a t this tim e only th a t phase concerned 
w ith  the labeling  of chem icals to in stru c t those h a n d ­
ling  or using them  how to do so safely.

In  th e  early days of th e  industry  b o th  th e  chemicals 
d is trib u ted  and  the trades using them  w ere lim ited  
in num ber and  each h ad  been long established. Cus­
tom ers were so accustom ed to th e  use of th e  existing 
com pounds th a t specific instruc tions seemed unnec­
essary, and  such w arn ing  labels as w ere used on 
in d u stria l chem icals were lim ited  to th e  stronger

I t  is an hono r and a privilege to speak to  you, 
as a represen tative of the M anufactu ring  Chemists' 
Association, regard ing  one if its activities. T h e  M an­
u fac tu ring  Chem ists' Association is an  incorporated  
n a tio n al trad e  organization com posed of m ore than  
180 com panies engaged in  the m anufactu re  and  sale 
of chemicals. T hese com panies account fo r m ore 
th a n  90 per cent of the chem ical p roduction  capacity 
of th e  U nited  States.

F rom  its found ing  in  1872, th e  MCA has been 
concerned w ith the m any problem s accom panying the 
grow th  of the chem ical industry . P rom inen t am ong 
these has been th e  prom otion  of safety, and  the Asso­
ciation is p ro u d  of its con tribu tions to th e  record of 
chem ical m anufactu rers in  this regard, w hich is am ong 
th e  best in  ail industry . T h is  achievem ent is the
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ad d s  and  alkalies, and  extrem e poisons. T h e re  were, 
o f course, th e  1927 Federal Caustic Poison Act and 
a nu m b er of sta te  poison and  pharm acy acts, b u t 
these were chiefly d irected  to th e  labeling  of house­
hold  packages. In  m ost cases they w ere po in ted  
tow ard the hazard  of ingestion and  relied solely on 
th e  w ord “PO ISO N ’* to  w arn  th e  user.

T h e  expansion of the industry  and  the b roadened  
use of its p roducts b ro u g h t recognition of th e  need 
fo r m ore com prehensive labeling. One of th e  early 
steps in  this d irec tion  cam e in  1934 and  covered the 
un ifo rm  precau tionary  labeling  of six products or 
p roduct groups u n d e r a series of vo luntary  agree­
m ents between th e  m anufactu rers of these products 
and  the Surgeon G eneral of the U nited  States. T hese 
agreem ents served a very useful purpose u n til they 
were d iscontinued by th e  U nited  States Public  H ealth  
Service in  1952 because specific labels for these p ro ­
ducts w hich had , in  th e  m eantim e, been developed 
u n d e r th e  M anufac tu ring  Chem ists’ A ssociation’s 
program  were considered m ore appropriate .

As chem ical p roducts, especially in  th e  organic 
g roup , m u lt ip l ie d  and  grew m ore com plex, th e  need 
for fu rth e r  steps becam e evident. T h is  was em phasized 
by a survey conducted  by th e  Association in 1936 
w hich resu lted  in  d is trib u tio n  to its m em ber executives 
of a p rin ted  book titled  “A Confidential R ep o rt on 
A dequate Labeling— Its Im portance to the Chem ical 
M anufactu rer.”  T h is  rep o rt persuaded m any com ­
panies to em bark  upo n  the ir own w arn ing  label 
program s or to expand  those already begun.

W orld  W ar I I  greatly  accelerated th e  grow th  of 
o u r industry . N o t only d id  established com panies ex­
p an d  th e ir  p roduction  of well-known chem icals, b u t 
they developed in num erab le  new ones. M any cor­
porations from  o th e r segm ents of industry , as well 
as com pletely new concerns, began chem ical m a n u ­
facture. A nd—m ost im p o rta n t of all, from  th e  p o in t 
of view of p recau tionary  labeling—thousands of in ­
d iv idual com panies, large and small, and  m illions of 
workers began to operate  processes using chemicals 
entirely  foreign to any of th e ir  previous experiences. 
T h e  need for a com prehensive program  of education  
in  th e  safe h an d lin g  of chemicals was obvious. Early 
in  1944 MCA considered the problem  at a m eeting  
of its m em ber executives. I t  was decided th a t the 
best m ethod  to reach th e  m an in  the shop u s in g  
chem ical products was by means of instruc tion  labels, 
and  th e  form ation  of a “Labels and  P recautionary  
In fo rm ation  C om m ittee” was accordingly authorized.

T h e  LA PI Com m ittee, as it has since been popu larly  
called, m et for th e  first tim e on May 17, 1944. T o  
insure a b road view of the problem , th e  m em bers 
selected included  those w ith  chemical, m edical, legal, 
research, adm in istra tive , and  sales backgrounds. Since 
th a t date , this has been a continu ing  and  active 
com m ittee. T h e  work of LA PI is well know n to 
industry  and  adm in istra to rs of health  and  safety p ro ­
gram s th ro u g h  its  pub lication  “ W arning  Labels—A 
G uide F or th e  P reparation  of W arn ing  Labels for 
H azardous Chem icals.”  T h is  m anual, frequently  re ­
ferred  to  as the “LA PI M anual,” is now in  the review 
stage, w ith a F ifth  Revision scheduled for p u b lic a ­
tion  th is year.

I t  m igh t be assum ed tha t, having agreed upon  the 
need for p recau tionary  labeling, the w riting  of labels 
w ould be sim ple. All one need do, you w ould say, 
is to  m ark  a hazardous p roduct POISON and  add  the

do’s an d  don 'ts. U nfo rtuna te ly , th e  problem  is m ore 
involved than  that.

W h a t a re  th e  m eanings of th e  term s used? C hem i­
cals m ay be harm fu l in  a variety  of ways. A p roduct 
w hich may th rea ten  your life solely by ingestion 
should  n o t be labeled  th e  sam e as one th a t m ay kill 
by absorp tion  th ro u g h  th e  skin. Of course, there  is 
also th e  m a tte r of degree. How shall we distinguish 
betw een the vapor or gas w hich asphyxiates and  one 
w hich causes cyanosis? W hat really  is a “poison”? T h ere  
is th e  difficulty of language. S tatem ents m ust be brief 
b u t accurate. T hey  m ust be expressed in  term s tha t 
o rd inary  w orkm en u nderstand . N o t only m ust th e  
statem ents help  avoid accidents, b u t if  such occur, 
first a id  should  no t be delayed w hile  someone hun ts 
an in te rp re te r . In  th e  case of trade-nam ed chemicals 
or p ro p rie ta ry  com pounds, w hat is ou r responsibility 
to th e  doctor who may be asked to  treat persons 
in ju re d  by them?

As a resu lt of these and m any sim ilar questions, the 
follow ing princip les were adopted . T hese principles 
are set fo rth  in  deta il in  and  com prise P art I of the 
LA PI M anual.

1. Each chem ical p roduct p resents a distinct p ro b ­
lem and  m ust be trea ted  ind iv idually  in the light 
of its own characteristics. Conclusions regarding the 
hazards of a p roduct cannot safely be draw n either 
from  the p roperties of th e  m ateria ls from which it 
is form ed o r by analogies based upon  chemical struc­
ture. M ixtures of two or m ore chem icals may have 
p ropertie s th a t vary in  k ind  o r degree from those of 
th e  ind iv id u al com ponents; any w arning label for 
m ix tures should  be based on th e  properties of the 
finished p roduct. Im puritie s  may con tribu te  hazardous 
properties and  should  no t be overlooked.

2. All sta tem ents on w arn ing  labels should  be 
brief, accurate, and  expressed in  sim ple, easily u n d e r­
stood terms.

3. P recau tionary  labeling  should  be used only when 
and  to the extent necessary. T h e  language should be 
practical, not based upo n  th e  in h e ren t p roperties 
of a p roduct alone, b u t directed tow ard the avoidance 
of hazards resu lting  from  such use, handling , and 
storage as may reasonably be anticipated . T h e  use 
of w arn ing  labels for relatively harm less products or 
the use of unnecessary words w ill develop a disregard 
for labels and  defeat th e ir  pu rpose as surely as will 
fa ilu re  to give adequate  notice of hazards.

4. On labels of different products uniform ity  in  la n ­
guage to ind icate  the same hazards and  same degrees of 
hazard  is most desirable in  o rder to gain greater 
understand ing  th rough  standard ization .

5. T h e  following subject m a tte r  should be con­
sidered  for inclusion on a w arn ing  label; (a) nam e 
of p ro d u c t; (b) signal w ord designating degree of 
hazard— D ANGER!, W A R N IN G !, o r  CA U TIO N ! 
(c) Affirmative s ta tem en t of hazards; (d) precautionary  
m easures covering actions to be followed or avoided; 
(e) Instructions in case of contact or exposure where 
advisable. (N O T E :  u n d e r some laws antidotes are re ­
q u ired  w hen the w ord “PO ISO N ” is used.) In struc­
tions for the h an d lin g  and  storage of containers should 
also be considered for inclusion on  the label. T h is 
is in fo rm ation  re la ting  to  characteristics of th e  con­
ta in e r  as well as those of its  contents.*

6. T h e  inclusion of the w ord “ POISON” and  the 
skull and  crossbones on a label should be lim ited to 
those cases w here th e  p roduct is a poison according
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to a defin ite toxicity  s tan d ard  or w here such use is 
prescribed by law. W hen used, this legend should  be 
in  add ition  to the o ther label w arnings and  should  
no t take the place of th e  words D A N G ER!, W A R N ­
ING !, and  C A U T IO N !, w hich are designed to show 
th e  relative degree of h azard .f

7. A nondescrip tive code designation  or trad e  nam e 
should  no t be used as th e  only iden tification  of a 
hazardous chem ical. I f  th e  com plete nam e is not 
shown, the label should  clearly sta te  th e  type of 
chem ical—e.g., “ Corrosive A cid”, “ Lead C om pound” .

8. W arn in g  statem ents should  be grouped  together 
in a p rom inen t location on the label and  should  be 
p r in te d  in  easily legible type which is in contrast by 
typography, layout, or color w ith  o th e r p rin te d  m a t­
te r on th e  label. T h e  label should  be affixed firmly to 
and  in  a conspicuous place on th e  container.

In  accordance w ith  the princip les just stated th e  
usual w arn ing  label includes: (a) a “signal” w ord— 
“ D A N G ER !”, “W A R N IN G ” , or “ C A U T IO N ”— to give 
a general ind ication  of th e  severity of hazard; (b) 
a  sta tem en t of hazard or hazards—such as “V apor 
Extrem ely H azardous”, “Causes B urns," or “R apid ly  
A bsorbed T h ro u g h  Skin” ; (c) p recau tionary  m easures 
— such as “Do not b rea the  vapor,” “ Keep away from  
hea t and  open flame,” or “Avoid contact w ith  skin 
and  eyes” ; and  (d), w here app rop ria te , instructions 
in  case of accident, as “ In  case of contact im m ediately  
flush skin  or eyes for 15 m inu tes; for eyes get m edical 
a tten tio n .”

Using these o r sim ilar sta tem ents, a typical label 
may read:

A N IL IN E
DANGER! HAZARDOUS LIQ U ID  AND 
V A PO R  RAPIDLY ABSORBED T H R O U G H  

SKIN

Do no t get in  eyes, on skin, on clothing.
Avoid b rea th ing  vapor.
Use only w ith adequate  ven tila tion .
In  case of contact, im m ediately rem ove all 
con tam inated  clothing, inc lud ing  shoes, and  
flush skin or eyes w ith  p lenty  of w ater for at 
least 15 m inutes; get m edical a tten tion . W ash 
clo th ing before re-use.

POISON

* A u th o r’s N o te: T h e  M anufacturing  Chem ists’ Associa­
tion  has available at its office, 1825 Connecticut 
A venue, N .W ., W ashington 9, D.C., at nom ina l cost, a 
series of ind iv idua l C hem ical Safety Data Sheets on 
th e  properties and essential in fo rm a tion  fo r  safe hand­
ling  and use of 79 chemicals, M anuals on Standards 
and R ecom m ended  Practices on the use and handling  
of specific containers, and an ou tline  of recom m ended  
general precautions fo r  hand ling  and storage o f cer­
ta in  classes o f containers in  the M CA LAP1 M anual. 
T hese data w ill serve as excellent guides in th e  devel­
o pm en t o f applicable phrases for container handling  
and storage statem ents.O

f A u th o r’s N ote: T h e  word ",P O ISO N “ has been used 
indiscrim inately  in  the past, and its m eaning  has been 
ill  defined. For labeling purposes the M CA M anual 
recognizes poisonings by three modes o f en try—viz., 
ingestion, inhalation , and absorption through  sk in— 
but lim its  use of the word to those cases w here th e  
toxicity  has been dem onstrated , either by hum an  ex­
perience or laboratory anim als tests, to exceed certain  
defined lim its.

Parts II and  I II  of th e  LAPI M anual con tain  several 
h u n d red  illustrative labels such as th e  one shown. 
T hose in  P art II  are for in d u stria l chem icals. Ex­
am ples included are generally for those p ro d u cts  m ost 
im p o rta n t com mercially, and, as a w hole, they take in  
a b road range of hazards. T h e  labels in  P a rt I I I  cover 
the m ajo rity  of pesticides sold in large volum e. T h is  
section was added following th e  passage of th e  Federal 
Insecticide, Fungicide, and  R oden tic ide  A ct in  1947. 
T h e  la tte r  requires adequate w arn ing  labels for th is 
im p o rtan t g roup  of chemicals, and  the MCA labels 
have th e  in form al approval of th e  U n ited  States D e­
p artm en t of A griculture and  are consistent w ith  its 
In te rp re ta tio n  18, Revision 1.

How successful is the LAPI P rogram ? As may be 
expected, th e  LAPI princip les have th e  b road  support 
of MCA m em bers, who, as stated  ea rlier, represen t 
90 per cent of the U.S. p ro d u ctio n  of in d u stria l 
chemicals. In  fact, chem ical m anufactu re rs, bo th  in  
and  ou t of th e  Association, fu lly  su p p o rted  these 
princip les. T h e  very fact th a t such a p rog ram  exists 
and  is supported  exerts a persuasive force up o n  th e  
m an u fac tu re r who m igh t o therw ise neglect p ro p er 
labeling. T h e  la tte r knows th a t, shou ld  h e  be  called 
to  court because of claim ed in ju ry  by one of his 
inadequately  labeled products, th e  opposing  counsel 
w ould surely cite the w arning s ta tem en t used on 
sim ilar com petitive products.

W ith in  m onths after the organization  of th e  LA PI 
C om m ittee in  1944, its chairm an was asked to serve 
as advisor to the State of C aliforn ia, w hich su b ­
sequently  becam e th e  first of several states to  regu la te  
the precau tionary  labeling of hazardous chem icals. 
Besides C alifornia, the ensuing years have seen sim ­
ila r regulations or laws adop ted  by C onnecticu t, 
Oregon, H aw aii, Illinois, Texas, New Jersey, New 
York State and  New York City. All have been based 
upon  the MCA principles.

R eference has already been m ade to  th e  Federal 
Insecticide, Fungicide, and  R oden tic ide  A ct, and  to 
the fact th a t LAPI labels com ply w ith  th e  regu la­
tions issued p u rsuan t to  it.

A t m eetings of the In te rn a tio n a l L abo r O rganization , 
held  in  Geneva, Switzerland, th e  M CA's p rec au tio n ­
ary labeling  system was endorsed an d  m uch  of its 
con ten t adopted  for u ltim ate  use by IL O  on a w orld­
w ide basis.

A com m ittee of the In te rn a tio n a l Association of 
G overnm ental L abor Officials, w hich consists of U.S. 
and  C anadian  state, provincial, and  federa l ad m in ­
istra tors, has developed a “Suggested D raft for U n i­
form  R ules and R egulations re la tin g  to  th e  L abeling  
for Use, H andling , and Storage of C on tainers H o ld ­
ing  Substances H arm fu l to the Safety a n d  H ea lth  of 
Em ployees.” T h is  d raft adheres to L A P I p rincip les 
and  was th e  foundation  for th e  cu rren t regu la tions 
in  New Jersey and  New York S tate an d  City.

In  this highly regulated  era—w hen all of us, and  
ind u stry  particu larly , are subjected to m any restric tive 
laws and  regulations—it  is to th e  cred it of th e  chem ­
ical industry  th a t its adequate labeling  practices began 
as a vo lun tary  program  and  th a t the labeling  legis­
la tion  of recent years has been in  su p p o rt of the 
in d u stry ’s p rincip les ra th e r th a n  con troverting  them .

F u rth e r  evidence of the LA PI C om m ittee’s in ­
fluence is th e  fact th a t definitions for “ P O IS O N ” sub ­
stan tia lly  iden tical w ith th a t of its m a n u a l were 
w ritten  in to  the regulations u n d e r th e  F ederal I n ­
secticide Act and  have also been su b stitu ted  in  the
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In te rs ta te  Com m erce Com mission R egulations for the 
fo rm er defin ition  of “Class B. Poisons.’1 A gain, LA PI 
has been in stru m en ta l in  ob ta in ing  the acceptance 
of th e  w ord “ flam m able” by ICC and o th e r pub lic  
agencies as less likely to  be m isunderstood th an  
“ inflam m able.” Its  rep u ta tio n  has ex tended so far 
th a t in  1953 th e  Association of B ritish  Chem ical 
M anufacturers, w hich is M CA’s B ritish coun terpart, 
sent represen tatives to  this country  solely to  study 
th e  LAPI p rog ram  and  subsequently  adopted  one p a r ­
alleling  it.

T h is  p rogram  is receiving add itional im petus from  
o th e r  trade associations, w hich have been m ost gener­
ous in  th e ir  cooperation . As already ind icated , the 
LA PI objective is p rincipally  aim ed a t industria l 
chemicals. W h ile  th e  princip les are generally accept­
ab le to  all groups, th e ir  app lication  may vary in  
deta il for d ifferent segments. A com m ittee of the 
C hem ical Specialties M anufacturers Association has 
p rep a red  a m odel law  for th e  labeling of household  
products. D irections for use are usually an  im p o rtan t 
add itio n  to  sm all household  packages and  m ay convey 
in fo rm ation  fo r p ro p er use which supplem ents the 
p recau tionary  statem ents. Similarly, the A m erican P e­
tro leum  In s titu te  recently  pub lished  a m anual of p re ­
cau tionary  labels for petro leum  products as d istinct 
from  petrochem icals. Both associations support LAPI 
principles.

T h e  com m on aim  of all these groups is the adequate  
and  un iform  labeling  of the hazardous substances 
w hich they produce. U niform ity  is essential for the 
free flow of com m erce an d  im p o rta n t in  educating  
peop le  to  understand  the significance of label w arn ­
ings. T h e  pub lic  m ust be led to recognize th a t chem i­
cal products may, on occasion, be hazardous and  re ­
q u ire  care in  hand ling , ju st as experience teaches 
us th a t care in h an d lin g  is necessary w ith  edged 
tools and  w ith  electrical and  m echanical devices. 
U nlike the la tte r, w hich seldom  carry w arn ing  labels, 
chem icals w ill always req u ire  some p recau tionary  
labeling, because th e ir  p roperties can seldom be d e te r­
m ined  by visual inspection.

In  conclusion, I  should  like to em phasize th a t any 
p recau tionary  labeling program  based upon  th e  p r in ­
ciples set fo rth  by the M anufactu ring  C hem ist’s Asso­
ciation  could not be considered experim ental. T h e  
concept on w hich such a program  was based has been 
tim e-proven and  accepted in  sim ilar program s in te r ­
nationally . W ith  such a program  you have not only 
taken ou t insurance on th e  fu tu re  of your products, 
b u t you have provided  a necessary ad junct in  the 
fundam en tal ob ligation  to w arn of th e  h ea lth  hazards 
involved in  the use of e ith e r  new or established 
products.

I  thank  you!

THE CARDIAC CASE IN WORKMEN’S COMPENSATION
I r y i n  K l e i n , M .D .

M edical D irector, W ork m en ’s C om p en sation  B oard, S tate o f  New York

I t is my g rea t p leasure to be able to address this 
th ir te en th  In te rn a tio n a l Congress on O ccupational 
H ea lth . I t  is significant th a t common problem s know 
no n a tio n al boundaries, and  together we have sought 
rem edies in  d ifferent countries of the w orld for over 
30 years. I t  is ap p a ren t th a t this is th e  only sound 
m ethod  by w hich we can solve these problem s. I t  is 
of ad d itio n a l significance th a t we are thus able to 
set a good exam ple of th e  way in w hich o ther 
m atters may be disposed of.

T h is  afte rnoon  we are to consider th e  cardiac 
case in w orkm en’s com pensation. T o  m erely dismiss 
i t  w ith  th e  wave of the h an d  is unw orthy of the 
ta len t and  in te n tio n  of th is organization. A search 
in to  the causes and  results in  this area is necessary 
and  im p o rtan t. T h e re  is a continu ing  and  growing 
in terest in  th e  cardiovascular episodes d u rin g  and 
in  the course of em ploym ent. Recently g rea t a tten tio n  
has been pa id  to th e  increasing num ber of these 
cases w hich have come before the w orkm en's com pen­
sation boards for evaluation  and ad jud ica tion . In  
New York S tate for th e  years 1947 to 1957 th e  figures 
have risen from  167 com pensated cases to 545. For 
the first six m onths of 1960 up  to 150 cases were closed 
w ith o u t aw ard for m any reasons (failure to  prosecute, 
w ithdraw al of claim , and  failu re to m ake ou t a p ro p er 
case afte r tria l). T h e  m ost frequen t involvem ent has 
been the coronary arteries resu lting  in postocclusive 
angina, failu re , pulse irregularities, and infarction .

I t  is no t necessary a t th is tim e to review the v ar­
ious skills involved in  th e  diagnostic procedures, nor 
is it  necessary to review the need for p ro p er history 
and  record keeping. W e can safely assume th a t the

tra in ed  physician is fully aw are of th e  need for 
these. T h ere  rem ains, therefore, only the consideration  
of the re la tionsh ip  of the pathologic process to the 
work load and  the p ro p er reh ab ilita tio n  of the p a ­
tien t. I t  is suggested th a t th e  exact m echanics involved 
in  the closure of a coronary vessel and  th e  resu ltan t 
m yocardial in farction  are no t fully understood . I t 
m ust be fu rth e r  conceded th a t th e  sclerotic process 
begins fairly early in  a d u lt life and  this, undoub ted ly , 
plays a large p art in  th e  occurrence in industry .

I t  has been the philosophy th a t the w orking m an 
is h ired  for his abilities along w ith  all of his d is­
abilities, w hether m anifest or h idden . I t  is therefore 
incum ben t upon  the physician to  be th e  first to  rec­
ognize this in  industry . O thers should  be cognizant 
of th is as well. It appears to me th a t no  defenses 
can be set up  on the th o u g h t th a t in  a given case w ith 
any degree of sclerosis the clinical end resu lt w ould 
have occurred in  any event. W e m ust recognize th a t 
th is type of reasoning leads now heres, since general­
izations have lit tle  value in  th is  area. I t is best 
to be p repared  to take an a ttitu d e  which appears rea ­
sonable to ord inary  analysis an d  be ready to review 
each case on its own m erits. R ecognition  th a t we 
do no t have a fu ll exp lanation  at th is tim e should  no t 
p rec lude us from  draw ing a conclusion.

I t  is im p o rtan t to  keep in  m ind  th a t th e  legal 
process is th e  d om inan t factor w hen the cardiac 
case in  industry  is discussed. T oo  often th e  physician 
becomes involved in  a case to  a p o in t beyond h is  
m edical sphere. At th a t po in t he a tta ins the status 
of an advocate in  the proceedings for which he is not 
tra in ed , for which he is obviously ill p rep a red  and
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daily work w ithout in tervals (which are not considered 
in  stating  MAC either) perfo rm ing  physical work 
w hich requires average m in u te  lung  volum e of 12:1 
(or 10:1; lower volum e could be considered only for 
en tirely  sedentary work). From  this calculation  it 
was evident th a t a w orkm an absorbs 3.4 g (or 2.8 g) 
of trich lorethy lene in  eigh t hours, modifies it  in to  
850 mg (700 mg) of trich lo racetic  acid and  in to  1897 
mg (1412 mg) of trich lo re thano l.

I t is difficult to say how great is the pharm acologic 
effect of daily adm in istra tion  of 3 g of trich lorethy lene, 
due to  the fact th a t it does no t occur in such doses 
in  medical practice. In  th e  past years I ml was ad m in ­
istered per case in  cases of angina pectoris or 
neuralg ia n .trigem ini, fou r tim es a day m axim um . 
Beforehand, however, we can suppose a hypno tic  effect 
especially if we Lake in to  consideration  th a t the in te r­
m ediary p roduct in  the m etabolism  of trich lo re thy lene 
is chloralhydrate. T h e  ascertained daily dose of t r i ­
chlorethylene corresponds, according to the Am erican 
MAC, to 4.3 g of choralhydrate . I t is well know n th a t 
the cu rren t hypnotic dose is 1-2 g, and  it is also 
known tha t chronic in tox ica tion  w ith  ch loral is no t 
very rare and is sim ilar to chronic in tox ication  w ith 
trichlorethylene.

I t  is also possible to see to the effect of tr ic h lo r­
ethanol, which is the p rin c ip a l m etabolite of tr ic h lo r­
ethylene and, in  ou r op in ion , it  is p rim arily  responsible 
for the symptoms of in tox ica tion . Owing to th e  fact 
tha t pharm acologic lite ra tu re  does not often  m ention  
this substance, we can com pare it w ith trib rom ethano l. 
Narcosis is a tta ined  by th is substance afte r a dose of 
3.5-5.6 g in  a m an w eighing 70 kg. In ou r case there 
forms 1.9 g of trich lo re thano l daily.

I  th in k  th a t these considerations result in  th e  fact 
th a t the Am erican MAC is ra th e r  too h igh. If  i t  was 
created from experim ents w ith  anim als, it is necessary 
to declare th a t anim als are no t su itab le in  trichlor-

ethylene cases because they have great desatu rations by 
lungs and  have en tirely  different ways of m etabolizing 
trichlorethylene.

T h e  dose requ ired  by Swedish au thors, 50 mg of 
trichloracetic acid in u rine, corresponds theoretically  
only to  the Soviet MAC— th a t is, 9 ppm  abou t 50.

From  o u r previous experim ents, w here we consid­
ered only trichloracetic acid in  sm aller percentage, 
16 per cent was found th a t in  lower concentrations 
of trich lo re thy lene in  air (up to abou t 400 ¿¿g per 
lite r— th a t is, 75 ppm ) the ra tio  of trichloracetic 
acid in  m g to  trich lorethy lene in  /¿g in  1 I of a ir  is 
ab o u t 1:2. T h is  ra tio  was decreasing w ith the increas­
ing concentra tion  of trichlorethylene. Several obser­
vations from practice bear witness to th is fact. From 
ou r recent experim ents results th a t the ra tio  is th e ­
oretically 1:1 (Souiek-VIachov^, B artoniiek). I  think 
th a t it  is no t possible to give m ore accurate directions 
for practice, due to the great difficulties occurring  in 
practical work an d  thus we can conclude th a t this 
ra tio  lies w ith in  th e  m entioned  values 1:1 o r 1:2.

On the basis of lite ra tu re  data th a t a great p art 
of w orking people have hea lth  d istu rbances after 
a long-tim e work at 50 mg or 100 mg of trichloracetic 
acid in  u rine  p e r  lite r  we see th a t it  w ould  corre­
spond w ith  100 to J 200 of trich lorethy lene in air. 
T h is  concentration  in a ir  corresponds w ith  100-200 
of trich lo re thano l in  urine.

F or th e  purpose of solving the question of MAC 
values in  the m ost im p o rtan t industria l poisons there 
ough t to be  available a great num ber of carefully 
m ade observations in  practice. I t is also necessary to 
investigate, in  laboratory experim ents, th e  absorption , 
m etabolism , and  elim ination  of these substances. For 
m edical th ink ing  it is acceptable to consider the 
actually  absorbed dose. Experim ents w ith  anim als 
are su itab le  only for the orien ta tion  of newly in tro ­
duced chem ical substances.

SCIENTIFIC BASIS FOR THE ESTABLISHMENT OF TOLERABLE 
LIMITS ADOPTED IN THE UNITED STATES FOR THE 

PRINCIPAL INDUSTRIAL TOXINS 
Ch a r l e s  R. W i l l i a m s , P h .D.

A ssistan t V ice P resid en t, L iberty M utual In su ran ce C om pany,
B oston , M assachusetts

In  the U nited States, hygienic standards (tolerable 
lim its) for inha la tion  are developed for th e  purpose 
of providing guides to  be used for contro lling  expo­
sures to toxic m ateria ls in industry . T hese guides are 
dependent on the basic philosophy th a t for m ost such 
m aterials there  are levels of exposure w hich can be 
to lerated  w ithout adverse effect. T h e  p rin c ip a l excep­
tions to this philosophy are those w hich are applied  
to carcinogenic and  sensitizing m aterials. So little  is 
known of the processes of carcinogenicity and  sensitiza­
tion th a t the tendency is to  consider th a t levels of 
known carcinogenic and  sensitizing m ateria ls should 
be kept as close to  zero as possible. T h e  problem , 
then , is to develop in fo rm ation  w hich can p rovide a 
valid basis for establish ing levels of toxic m aterials 
which can be to lerated  in  th e  in d u stria l env ironm ent.

TERM INOLOGY
In  o rder to avoid confusion i t  m ust be p o in ted  ou t 

th a t there are differences in  term inology w ith  refer­

ence to acceptable values for exposures to po ten tia l 
toxic m aterials. T h u s  we find such term s as “M axi­
m um  A llowable C oncentration ," w hich certainly has 
the broadest usage; “ M axim al Acceptable C oncentra­
tion ," w hich has been utilized  by th e  A m erican 
S ta n d a rd s  A sso c ia tio n  Z37 C o m m itte e  (1); a n d  
“T hresho ld  L im it Values," w hich is used by the 
A m erican Conference of G overnm ental In d u stria l 
H ygienists (2). All of these term s have th e  same basic 
im plica tion— nam ely, th a t these values are allow able 
or acceptable or th a t there is a lim it w hich denotes a 
fine line between toxic and  nontoxic. As a m a tte r  of 
fact, the users of these term s rarely accept the im plied  
connotations. T h e  problem  is one of sem antics. In  
1949 the C om m ittee on Chem ical Agents at the 9th 
A nnual Congress on O ccupational H ea lth  (U nited  
States) recom m ended tha t the term  "H ygienic G uide" 
was m uch m ore descriptive of the actual u tiliza tion  
of th e  num bers. In  Septem ber, 1955, th e  A m erican 
In d u stria l H ygiene Association began pub lish ing  its



W IL L IA M S 989

“ H ygienic G uide Series” using th e  term  “Recom ­
m ended M axim um  A tm ospheric C oncentration  (8 
hours).”  In  1956 Smyth (3) proposed  the use of 
"H ygienic S tandards for Daily In h a la tio n ."  For some 
tim e th e  w rite r (4) has been u rg ing  th e  general accept­
ance of th e  concept of "H ygienic S tandard" or 
“H ygienic G uide,” since these term s express m uch 
m ore accurately the actual pu rpose of the application  
of such criteria  in th e  occupational h ea lth  field.

In  th e  U nited  States th e  establishm ent of hygienic 
guides is carried  on by groups of com petent in d i­
v iduals opera ting  w ith in  existing organizations and 
u tiliz ing  availab le technical in fo rm ation . T h e  A m er­
ican S tandards Association, a p r iv a te 1 organization 
rep resen ting  A m erican industry , has been sponsoring 
developm ent of standards in  th e  occupational hea lth  
field since 1941, chiefly th rough  its  Z37 Com m ittee. 
T hese "A m erican S tandards" include the scope and 
purpose as well as general physical-chem ical and 
toxic p roperties, “ M axim al Acceptable C oncentration ," 
and  sam pling  and  analytical m ethods and references. 
Since th e ir  s ta rt 19 such standards have been p u b ­
lished, and  the C om m ittee is con tinu ing  to be ex­
trem ely active in  the field. T h e  basis on w hich this 
Com m ittee operates is set fo rth  in  the in troductory  
sta tem ent p rov ided  w ith  all of th e ir  standards, as 
follows:

excess of the acceptable concentra tion  p ro b ­
ably would produce in ju ry . W hen the level 
has been established on th e  basis of a func­
tional change o r discom fort, it is logical to 
assume th a t exposure to concentrations no t 
greatly  exceeding the acceptable concentration  
w ould no t p roduce m ateria lly  in ju rious effects. 
Hence it is im p o rta n t to understand  th e  cri­
teria  upo n  w hich any such m axim al accept­
able concentra tion  has been established.

T h o u g h  th e  purpose of th e  acceptable con­
cen tration  is to m inim ize h ea lth  hazards, its 
im m ediate use is for guidance in establish ing 
engineering procedures to p revent ob jection­
able concentrations of toxic o r noxious m a­
terials from being present in  the air of work 
places. C om parison of the results of a ir 
analyses w ith those concentrations indicates 
acceptable conditions or otherw ise the need, 
ex ten t, and urgency of contro l measures. 
Sam pling and  analysis should be carried  o u t 
by com petent personnel using an  acceptable 
m ethod which w ill provide a reliable m easure 
of exposure.

A ir analyses in  conjunction  w ith acceptable 
concentrations of such atm ospheric con tam ­
inan ts as are encountered  in industria l o p era ­
tions serve as a m easure of exposure— not as 
a m eans of diagnosis of occupational disease. 
Diagnoses should  be based on a consideration 
of all factors inc lud ing  results of clinical and 
physical exam ination  as well as of a ir  analyses, 
m eans of assessing am ounts of m ateria ls in  
the body, and  a knowledge of toxicologic 
effects of the m aterials in  question.

In  the app lica tion  of th e  standards, it  
should  be kept in  m ind tha t:

(1) T h e  acceptable concentrations serve as 
standards of good practice.

(2) They serve as engineering guides. D e­
sign and  operation  should aim  at m a in ­
ta in ing  all concentrations below the 
acceptable m axim um .

(3) T hey  should  be applied  and  in te rp re ted  
by com petent ind ividuals w ith a full 
understand ing  of the basis and  lim ita ­
tions of the in fo rm ation  from  which th e  
standard  has been developed.

(4) I t is advised th a t these standards are 
considered to be guides tow ard good 
industria l hygiene and are no t in tended  
as legal requirem ents.

(5) T h e  levels are applicable only to ex­
posure to  a single substance. In  the 
case of exposure to m ixtures, the effect 
may be increased o r decreased, and  con­
trols should  be based on the specific 
situation .

T h e  A m erican Conference of G overnm ental In d u s­
tria l Hygienists began its work in the standards field 
in  1947. T hey  publish  annually  a list of the m aterials, 
w ith values, which they call "th reshold  lim its.” T h e  
values which are given represen t the concensus of a 
com m ittee of qualified experts in  the occupational 
health  field. T hey  are reviewed and  b rough t u p  to 
date each year. T h e  most recent published  list dated  
1959 (2) contains values for 169 gases and vapors; 71 
toxic dusts, fumes, and mists; 11 m ineral dusts; and  
a list of 21 so-called ten tative values. T h e  basic 
philosophy of this g roup  is set fo rth  in  paragraphs 
preceding its lis ting  of values:

“T h resh o ld  L im it V alu es for  1 9 5 9 ”  ( 2 )
T hresho ld  lim its should  be used as guides 

in  the control of hea lth  hazards and should

“ T h e M ean in g  o f  M axim al A cceptab le  
C on cen tration ” ( 1 )

I t  is generally  recognized th a t there  are 
levels of concentra tion  of atm ospheric  con­
tam inan ts to w hich a person may be exposed 
w ith o u t know n ill effects or discom fort. In  
view of th e  im practicab ility  of m ain ta in ing  
uncon tam inated  a ir  in  m ost in d u stria l env ir­
onm ents, i t  is necessary to establish accept­
able concentra tions of atm ospheric  contam ­
inants encountered  in  industria l operations. 
T hese concentrations in them selves do not 
represen t a scale of rela tive toxicity; they 
rep resen t th e  concentrations of contam inants 
below w hich ill effects are un likely  to be 
experienced by any b u t hypersusceptib le in d i­
viduals.

T hese  concentrations are usually  based 
upon  da ta  ob ta ined  by one o r  m ore of the 
following procedures:

(1) L aboratory  tests on anim als
(2) L aboratory  tests using hu m an  subjects
(3) E nvironm ental and  m edical investiga­

tions in  p lan ts
A com m on fea tu re  of these procedures is 

th a t th e  experim en tal exposure shall cor­
respond . to th e  norm al work p a tte rn . T h is 
should  be taken in to  consideration also in  the 
app lica tion  of m axim al acceptable concentra­
tion  values.

T h re e  c riteria  have governed th e  establish­
m ent of these concentrations:

(1) O rganic o r o th e r  tissue changes
(2) F unctiona l reactions w hich have no 

discernible un tow ard  effects on hea lth  
b u t cause im pairm ents, such as in-co­
o rd inations and  increased proneness to 
accidents

(3) D iscom fort or adverse sensory effects
In  those cases in  w hich the concentrations 

have been established on th e  basis of organic 
changes, it  is logical to assume th a t repeated  
exposure to concentrations significantly in

ORGANIZATIONS
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not be regarded as fine lines between safe 
and dangerous concentrations. T hey  represent 
conditions under which i t  is believed tha t 
nearly all workers may be repeated ly  exposed, 
day after day, w ithou t adverse effect. T h e  
values listed refer to tim e w eighted average 
concentrations for a no rm al work-day. T h e  
am ount by which these figures may be ex­
ceeded for short periods w ith o u t in ju ry  to 
health  depends upon  a n u m b er of factors 
such as th e  n a tu re  of th e  con tam inan t, 
w hether very h igh  concentrations even for 
sh o r t  p e r io d s  p r o d u c e  a c u te  p o is o n in g , 
w hether the effects are cum ulative, th e  fre­
quency with which high concentra tions occur, 
and  the duration  of such periods. A ll m ust be 
taken in to  consideration in  arriv ing  a t a 
decision as to w hether a hazardous situation  
exists. Special consideration should be given 
to the application  of these values in  the 
evaluation of the health  hazards which may 
be associated w ith exposure to com binations 
of two or m ore substances.

T hresho ld  lim its are based on the best avail­
able inform ation from  in d u stria l experience, 
from experim ental studies, and , w hen  pos­
sible, from a com bination  of th e  two. T hese 
values are based on various c riteria  of toxic 
effects o r on m arked discom fort; thus, they 
should not be used as a com m on denom inato r 
of toxicity, no r should they be considered as 
the sole criterion  in  prov ing  o r disproving 
diagnosis of suspected occupational diseases.

These lim its are in tended  for use in  th e  
field of industria l hygiene and  should be 
em ployed by persons tra in ed  in  th is field. 
They are not in tended  for use, o r fo r m odi­
fication for use, in the evaluation  o r  control 
of com m unity a ir po llu tio n  o r a ir-po llu tion  
nuisances.

T hese values are reviewed annually  by the 
Com m ittee on T hresho ld  L im its for changes, 
revisions, o r additions as fu rth e r  in fo rm ation  
becomes available. T h e  C om m ittee welcomes 
the suggestion of substances to be added to 
th e  list and  also com m ents, references, or 
reports of experience w ith  these m aterials.

In  add ition  to these two groups, th e  A m erican 
Industria l Hygiene Association has, since 1955, been 
publish ing  the Hygienic G uide Series. T o  d a te  guides 
have been published for 97 substances. In  m any 
respects this series is sim ilar to th e  recom m endations 
of Smyth in his report to the A.I.H.A. in  A pril 1956. 
Inform ation is provided for each m ateria l rela tive to 
the recom m ended m axim um  atm ospheric  concentra­
tions; severity of th e  hazards (both  h ea lth  an d  fire); 
the short-exposure tolerance; atm ospheric  concentra­
tions im m ediately hazardous to  life; physical and  
chem ical properties. In  ad d itio n , u n d e r the heading 
of “ Industria l H ygiene Practice,” b rief statem ents are 
given as to recognition, evaluation  of exposures and  
recom m ended control procedures. Also, u n d e r the 
heading  “Specific Procedures,” b rief descrip tions are 
given of first aid, p rophylactic m easures, an d  special 
m edical procedures. F inally, a list of references is 
given. I t is also significant th a t in  each case, under 
the heading of “Recom m ended M axim um  A tm ospheric 
C oncentration,” a statem ent is m ade as to th e  basis 
of th e  recom m endation. T h is  approach  represents by 
far the most desirable way of dealing  w ith  the 
problem  of establishing hygienic standards. M ere lists 
of num bers leave m uch to  be desired. I t  is extrem ely 
im p o rtan t th a t all available in fo rm ation  rela tive to 
the establishm ent of the s tandard  be inc luded  w ith  it.

B A SE S FO R  T H E  ESTA BL ISH M E NT OF  
H YG IENIC G UIDES

T h e  estab lishm ent of num bers for "to lerab le  lim its” 
in  th e  U n ited  States is based p rim arily  on two kinds 
of in fo rm ation : an im al experim ents and  h u m an  ex­
perience. T h e  scientific research w hich produces the 
basic d a ta  is carried  on by p rivate  industry , u n iv e r­
sities, research laboratories, and  governm ental agencies. 
T h e  results of such investigations a re  pub lished  in 
m any U n ited  States technical and  scientific journals.

In  some cases, particu la rly  new chemicals, th e  tech­
n iq u e  of app ly ing  analogy w ith o th e r well-known 
chem ically sim ilar m ateria ls has som etim es been used 
u n til valid d a ta  have been accum ulated.

T h e  com m ittees o r  organizations referred  to above 
utilize all available pub lished  and  unpub lished  data 
in arriv ing  at th e ir  judgm ents as to the kinds of 
levels which will provide a basis for safeguarding 
em ployee hea lth .

A nim al E x p er im en ts

T h e  techn ique  of evaluating  toxicologic and 
physiologic responses in  anim als as a  m eans of p re ­
d ic tin g  possible effects of toxic m aterials, physical 
agents, or o th e r environm ental conditions on m an has 
long been a ro u tin e  tool in  th e  occupational hea lth  
field. Iri* sp ite  of th is, however, there  has been little  
a ttem p t m ade to provide a standardized approach  to 
investigative techniques in industria l toxicology. In 
m any respects th is is fo rtunate , for in  dealing  w ith 
the effects of a toxic m ateria l on a biologic system 
considerable flexibility is requ ired  in  apply ing  estab ­
lished criteria . Usually early tests will indicate the 
course of fu rth e r  study. T h e  m agn itude of acute 
le tha l doses an d  th e  effects on  different organs will 
ind icate  th e  severity of th e  acu te hazard  and  the 
im portance of various rou tes of absorp tion . Corollary 
in fo rm ation  rela tive to species variab ility , sex, age, 
and  possible synergistic effects can be ob ta ined  at this 
tim e. All of th is in fo rm ation  w ill then  p rovide a basis 
for fu tu re , m ore extensive long-term  studies.

In  th e  case of new substances, th e  first step  which 
is generally  adop ted  by toxicologists o r  industria l 
laboratories in  the de term ina tion  of toxicity is the 
u tiliza tion  of screening tests on experim en tal anim als. 
T hese are usually  followed by detailed  studies of 
acu te  effects resu lting  from single in jection , ingestion, 
o r  in h a la tio n  experim ents. In  add ition , irrita tin g  
effects on skin an d  eyes are evaluated.

In  1956 a com plete com pila tion  of acu te toxicides 
for an  extensive series of m aterials was pub lished  
u n d e r th e  auspices of th e  Aero M edical L aboratory 
(5). T h e  purpose of th is volum e was to  b rin g  together 
availab le d a ta  on  “acute toxicity of various substances 
for several species of com m only used laboratory  
an im als as determ ined  by oral o r p a ren te ra l ad m in ­
istra tion , o r  in h a la tio n , of fata l doses.” In  th e  in tro ­
duction  to  th is volum e th e  various significant con­
d itions in fluencing th e  acu te toxicity for any given 
com pound were discussed. T hese include th e  dose, 
th e  ra te  of absorp tion , rou te  of adm in istra tion , site 
of in jection , and  o th e r influences, inc lud ing  disease, 
env ironm ent, tem peratu re , hab it and  tolerance, etc. 
In  ad d itio n , i t  was po in ted  ou t th a t the toxicity of 
chem icals w ill vary w ith  species of anim als an d  some­
tim es even w ith  different strains of th e  sam e species. 
W ith in  th e  sam e s tra in  th e  toxicity  may differ w ith 
age, w eight, sex, and  general condition  of th e  anim als.
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Because of all these variables it is virtually impossible 
to be certain that all experiments are conducted in 
precisely the same way. In fact, only rarely does one 
find detailed discussion of all such factors involved 
in an experiment.

Following accumulation of data on acute effects, 
long-time chronic effects are then studied through 
inhalation, feeding, injection, and skin-absorption ex­
periments. The nature of these is determined by the 
results of earlier screening tests. At a conference on 
The Toxicological Basis of Threshold Limit Values 
in 1959 (6) V. K. Rowe and his coworkers presented 
an extensive summary of the kinds of observations 
which had been made over a period of more than 20 
years by several industrial groups. This discussion 
summarized and tabulated observations on mortality, 
food intake, body weight, organ weights, gross pathol­
ogy, micropathology, hematology, blood urea nitrogen, 
clinical urine analyses, central nervous system, and 
cholinesterase.

Tables I-IV summarizing the frequency with which 
particular effects were observed under various circum­
stances give an indication of the significance of sev­
eral biologic and biochemical determinations. The 
significance of growth studies and cholinesterase in 
Tables I and II and the significance of the liver and 
kidney in all of these studies are well demonstrated 
in ,T ables III and IV. The authors (6) point out that 
there is increasing pressure for more and more precise 
kinds of measurements in the biochemical and toxi­
cologic fields as a means of establishing valid threshold

limits. They point out, however, that while this is an 
excellent objective and one toward which all should 
strive, it is essential that one make the most practical 
use of available manpower and funds to obtain the 
most meaningful information. The criteria which are 
set forth in this paper are those which are most 
widely used and certainly accepted by all workers in 
the field. The best hope for increasing our fund of 
knowledge derived from animal experiments must 
come from the development of new techniques and 
new criteria. In  summary, the authors of this paper 
state:

In spite of the fact that there are many 
new criteria being developed and tested today, 
the data presented herein emphasize the high 
value of certain of the older criteria. It 
would seem only prudent to make use of 
those studies which experience has shown to 
be most productive. This does not mean that 
only those criteria showing a high degree of 
efficiency in the series of investigations re­
ported herein should be used, but certainly 
it suggests that they should be basic to any 
toxicological study designed to determine a 
threshold limit for repeated exposure.

One other set of criteria which is attracting more 
and more attention are those physiologic studies 
which can be made on animals as well as on humans. 
In the symposium mentioned above. Dr. John A. 
Zapp, Jr. (7) discussed the importance of utilizing 
physiologic observations such as systolic and diastolic

T able I

FREQUENCY W ITH  W H ICH  A PARTICULAR EFFECT WAS OBSERVED AT THE LOWEST DOSAGE 
LEVEL AT W H ICH  ANY EFFECT WAS OBSERVED (6)

Criteria of 
effect

D ata from 1952-1959
D ata from last 

22-25 years

Oral 4. V apor All routes

% » % a %

Growth 
Hematology 
Clinical urines 
CNS
Cholinesterase

64 (172) 
1 (79)
1 (7 )
4 (109) 
8 (10)

37
1.3

14
3.7

80

16 (38) 
1 (21)
0 (7)
1 (32)

42
5
0
3.1

152 (410) 
5 (170) 
2 (43)
5 (141) 
8 (10)

37
2.9
4.6
3.5

80

■Number of positive findings (num ber of observations)

T able II

FREQUENCY W ITH  W H ICH  A PARTICULAR EFFECT WAS THE SOLE EFFECT AT THE LOWEST 
DOSAGE LEVEL AT W H ICH  ANY EFFECT WAS OBSERVED (6)

Data from 1952-1959
Data from last 

22-25 years
C riteria of 

effect Oral Vapor AH routes
A % ■ % A %

Growth 
Hematology 
Clinical urine 
CNS
Cholinesterase

25 (172) 
0 (79)
0 (7 )
4 (109) 
4 (10)

15
0
0
3.7

40

2 (38) 
1 (21)
0 (7)
1 (32)

5
5
0
3.1

44 (410) 
1 (170) 
0 (43)
5 (141) 
4 (10)

11
0.6
0
3.5

40

»Number of positive findings (num ber of observations)
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term s of th e  significance of such in form ation  in 
ap p lica tio n  to hum ans.

H u m a n  E xp er ien ce
W h ile  an im al data provide some basis for judgm ent 

a b o u t the possible levels of toxic m aterials w hich may 
be used safely in  industry , they cannot be ex trapolated  
to  hum ans w ith  com plete confidence. T h e  u ltim ate  
c riteria  m ust come from  hu m an  experience. T h e  
va lid ity  of such criteria  is based on the am ount of 
experience in  term s of both  num bers of exposed 
people and  tim e of exposure, on the m ethods of 
evaluation  of the effects of the toxic m ateria l on 
people, and  on the com pleteness of the evaluation of 
exposure levels in  the environm ent and correlation 
of these levels w ith  hum an  exposure. D ata w ith 
reference to hu m an  effects are ob ta ined  from both  
contro lled  experim ents and  industria l environm ent 
exposures.

In  th e  case of irritan ts , for exam ple, such factors 
as odor detection , sensory response, and  levels of 
exposure w hich are irr i ta tin g  to eyes, skin, and  u p p er 
resp ira tory  tract have been studied quan tita tive ly  in 
hum ans u n d e r contro lled  conditions. In  general, such 
studies, com bined w ith experience gained w ith  actual 
p la n t use, p rovide an adequate  basis for establishing 
o r confirm ing hygienic standards for such substances. 
I t  is m uch m ore difficult to provide a sound basis of 
h u m a n  experience for substances w hich requ ire re la ­
tively long periods of tim e before p roducing  evidence 
of in ju ry . W hereas the acute effects can be evaluated 
relatively  rap id ly  and  by sim ple procedures, long-tim e 
d e ta iled  studies of controlled groups of industria l 
w orkers are requ ired  to provide adequate  evidence in 
th e  case of those substances w hich may produce 
ch ron ic in jury .

T h e  kinds of in fo rm ation  which are available from 
in d u stria l experience w ith  various chemicals fall in to  
th ree  basic categories. One of these is lim ited  t& com ­
p la in ts  associated generally  w ith the sensory response 
or w ith  m ore severe forms of acute irrita tio n  reactions 
affecting skin, eyes, or u p p er resp ira tory  tract. T h e  
second k ind  of data resu lt from  clinical exam ination  
of exposed w orkm en. T h e  th ird  is the result of hum an 
toxicologic or physiologic studies. T o  be of value in  
estab lish ing  hygienic standards such m edical in fo rm a­
tion  m ust be correlated  w ith adequate  data rela ting  
to  th e  concentra tions to  which workers have been 
exposed.

In  h is p a p e r  “Im proved C om m unication. Hygienic 
S tandards for Daily In h a la tio n ” Smyth (3) reviewed 
238 values from  the 1956 Am erican Conference of 
G overnm ent■»! In d u stria l Hygienists list, together w ith 
his in te rp re ta tio n  of these values. H e has also eval­
uated  th e  n a tu re  of the supporting  d a ta— anim al and 
hum an . An analysis of th e  four k inds of sources of 
hu m an  d a ta  indicates the role of such experience in  
establish ing hygienic standards in  th e  U nited  States. 
Of a to ta l of 238 values which w ere analyzed hum an 
d a ta  were u tilized  in  108*, d istribu ted  as follows:

C linical E xam ination  of W orkm en W as 
C orrelated  W ith  T h e ir  Exposure 34
In d u stria l C om plain ts or Observations 
Less Q u an tita tiv e  T h a n  C linical O bservations 33 
H u m an  Sensory D ata 42
H um an  Toxicologic or Physiologic D ata 10

*O f the 119 values d istribu ted  in  th e  above tabulation  
there were 11 duplicates w herein the same m aterial 
appeared u n d er  tw o or more headings;  thus there 
were actually 108 separate substances analyzed.

In  such an extensive list as th is there are many 
m aterials which are so lit tle  used th a t th e re  is 
negligible industria l experience available to  assist our 
standards people. For such m ateria ls reliance is placed 
p rim arily  on anim al experim ents and th e  use of 
analogy as guides in  setting lim its.

For th e  m ore com m on in d u stria l chemicals many 
years of experience in  using them  has p rov ided  the 
necessary background to verify existing standards. 
Such experience is generally  of a negative natu re . 
W here i t  is supported  by clinical or physiological data 
correlated w ith levels of exposure, as in  the case of 
th e  ten-year study of butyl alcohol by Sterner an d  his 
colleagues (10), the in fo rm ation  is m ost significant.

Such m edical program s are designed to evaluate the 
general physical condition  of em ployees and to include 
specific physiologic tests which may be expected to 
provide early evidence of in ju ry . Studies of this type 
are by far the most valuab le for establish ing valid 
hygienic standards.

SUM MARY AND CONCLUSIONS

In  sum m ary, it can be slated th a t hygienic standards 
for inha la tion  in th e  occupational health  field in  the 
U nited  States are based on the application  of the 
best known biochem ical, toxicologic, physiologic, and 
pathologic techniques to anim als and to hum an  
experience. Investigations are carried on by p rivate 
industry , universities, research laboratories, and  gov­
ernm ental agencies. T h e  analysis of such data and 
in te rp re ta tio n  in term s of hygienic standards is done 
by standards groups com posed of com petent scientists 
represen ting  every facet of th e  occupational hea lth  
field. T h e  validity  of these standards is dem onstrated  
by the low occupational disease attack ra te  in  the 
U nited  States. Verified cases of such in jury  are the 
result of exposures far above the established lim its.

M any approaches are being m ade to the problem  
of establishing hygienic standards in the occupational 
health  field. It became obvious some tim e ago th a t 
research people in various parts of th e  w orld were 
in some cases u tiliz ing  varying techniques. As a result, 
values for some substances differ by as m uch as an 
order of m agnitude. In  an a ttem p t to get some u n i­
fication in the basic approach  to th e  problem  and  to 
provide a m echanism  to perm it a m uch b roader 
exchange of in form ation  and  da ta  am ong occupational 
health  workers, the P erm anen t In tern a tio n al Com ­
mission on Industria l M edicine set up  a Subcom m ittee 
to study this problem . T h is  Subcom m ittee held  a 
symposium on M axim um  Allowable C oncentrations 
of T ox ic Substances in  Industry  in Prague, Czechoslo­
vakia, on A pril 14-17, 1959. T h e  Transactions of the 
Symposium, which appeared  in  four sections, deal 
w ith general areas of agreem ent am ong the delegates. 
T h is statem ent of p rincip les is an im p o rtan t first step 
in  establishing in te rn a tio n a l cooperation in th is im ­
p o rtan t field. On th e  basis of this work it is hoped 
not only th a t we can look forw ard to the developm ent 
of a series of in te rna tiona lly  acceptable hygienic 
s tandard  values b u t th a t agreem ent can be ob ta ined  
w ith  regard to general princip les and  to m ethods and  
procedures w hich will be u tilized  in  the establishm ent 
of such standards. T h e  presen t Symposium, w hich is 
th e  second u n d er th e  auspices of the Subcom m ittee 
will, I hope, crystallize even fu rth e r  the th ink ing  of 
those in the occupational hea lth  field concerned w ith  
establish ing sound standards to  be used in  assuring 
safe industria l environm ents.
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