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COMMENTS ON THE MANUSCRIPT OF MR. EDWARD GROSS, SCIENCE SERVICE INC.

The significance of the "threshold level" of lead in the blood is not  

as you and many others have thought, who have not examined the background of this  

standard in its relation to occupational lead poisoning. This means simply th at  

if persons who are subjected to exposure to lead at their work can be protec ted  

to a degree which will not permit the concentration of lead in their blood to  

reach 0.08 mg. (80 micrograms) per 100 grams of whole blood, cases of l ead  

poisoning will not occur. This does not mean that all persons who re ach this  

level will become ill; on the contrary, very few of them may be  expected to do so.  

Most cases of lead poisoning in industry at the time of the onset of illness have  

higher levels than this. It is the level at which the danger ex ists, so that if  

one wishes to prevent all cases, the individuals who approach th is level should  

be removed from work involving exposure to lead. I am the person who first  

established this fact, from a large number of observations over a long pe riod of  

years, and promulgated this standard. It is not to be supposed that t his standard  

would suffice in relation to general environmental conditions, for several  

physiological and practical reasons. It is unusual to find an individua l in the  

general population with half of that concentration, whereas only a small proportion  

yield results higher than 0.03 mg. (30 micrograms) per 100 grams. H ere again,

Dr. Patterson and many others, even some physicians who should know better, hav e 

failed to understand this criterion of preventive medicine in industry. Moreover,  

the diagnostic significance of the concentration of lead in the blood, which is  

that of interpreting the potential significance of the exposure to lead, rathe r  

than the presence or absence of illness, has not been understood by many of those  

who have presumed to talk about it.
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Bottom of Page 1 and going on to Page 2:

You make use of the term "subclinical” in relation to "levels,"  

whereas it applies to effects, meaning that there are (or may be) e ffects which  

we cannot detect by clinical means. This is a vile word t o use in this context,  

since, no matter what else is said it means "beyond detection." In short, i t can  

be imagined, without a trace of evidence and despite our clinical fami liarity  

with lead poisoning for centuries, that minute quantities of lead may caus e effects  

of which we have no knowledge at all. This was Dr. Patterson’s invent ion when .  

he called this "lead insult." Not being a physician, and having no concep t of  

toxicology, he made a naive suggestion which has been taken seriously. Rem ote  

effects such as premature ageing and shortening of life have been looked for in  

industry by a few physicians and have not been found.

You say there have been "indications of damage to red blood cells at  

subclinical levels" (using this term incorrectly again). I can't imagine w hat  

you mean, for there have been no suggestions of damage to the blood, eve n to the  

chemical features of the formation of bloodyof persons whose exposure to lead i s 

confined to that in the common environment. This should be deleted as wholly  

erroneous. .

The second paragraph on this page should be deleted entirely. It is  

not appropriate to quote me, out of context, and this cannot fai l to give the  

wrong impression of me, of the policies and scientific position of the Kettering  

Laboratory, and of the matter of which you are speaking.

The remainder of discussion on page two, including the further quotation  

(which is not incorrect), will contribute nothing to the understanding of the  

layman, be he scientist or intelligent citizen^ for it has nothing to do with the  

problem of lead in the ambient atmosphere but relates only to the more se vere  

forms of occupational exposure to lead.
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Page 3

Your reference to "opponents" and their views about man's "trouble  with

his present body burden," as well as the statement that "a severe  injury or disease

could release the lead in the body” serves, of course, to p ut the burden on other

people, but the fact remains that this paragraph speaks of  a possibility which was  

once believed to exist but is now discredited by all knowledgeable people. I would  

not advise you to make use of it, lest you be considered to be a de liberate alarmist.  

This would not contribute to your reliability as a writdir.

Patterson, but I think you should know that he is a chemist - a geochemist, not a  

biochemist - and that there is no foundation, beyond inference  and speculation, for  

his belief in the scantiness of the body burden of lead of primitive  man, or for  

the minuteness of the purely natural lead content of vegetation and animal life.

On the contrary, there are data to indicate that his es timates are of a totally  

incorrect order of magnitude. But even if what he has said is  true, it is not  

relevant to the present situation. Incontrovertable evidence exists to demonstrate  

that man has taken appreciable quantities of lead into his body from his general  

environment - food and beverages, and also some quantity, u nknown prior to the  

middle nineteen thirties, in finely divided form in the air. The data have not been  

sufficient in number or accuracy, prior to 1936 or thereabouts, to  reveal the  

quantities of lead in the general environment, but from indirec t evidence, it cannot  

be doubted that they have been of the present, or near to the presen t, order of  

magnitude for a long time. They have not changed materially for thirty ye ars,  

and yet cases of lead poisoning have been occurring in our population or that o f  

other nations only when extra and highly significant sources of exposure to lead  

have cropped up. in industry, orw*?e®some highly irregular practice has been indulged  

in so as to contaminate food or beverages or otherwise satisfactory surroundings.

In the second paragraph, you are, of course, at liberty to q uote Dr.
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Page 4

I believe you should not attempt to discuss the shift in the wa y lead is

used in relation to lead poisoning in childhood. Actually, the chan ged usage resulted  

from technological rather than hygienic reasons. Newer types of paint for int ernal  

decorative purposes came into use before the occurrence of lead poisoning in child hood  

became widely known, and because they were cheaper. The pattern of usage i s much  

more complex than you have any idea of, so that your comments are irrelevant.  The  

problem of lead poisoning in childhood is with us now in highly significant size and  

scope. The present limited use of lead containing paints in the interior of  homes  

and other buildings does little to solve the problem of children in the poorer are as  

of our cities where the results of interior painting years ago persist and  will  

continue to do so for a long time to come, unless we relea se large - very large -  

sums of money for the elimination of old housing and for the substitution of new.

The uses of lead in modern times runs through a large series of  industries (several  

hundred), and these are being changed almost daily. The data on  quantities in  

relation to usage are available, from year to year, but evidently you a re not familiar  

with-them. In discussing the usage of lead, you use the terms "pr imary" and  

"secondary" which are very misleading, since "primary" usage refers to newly pr oduced  

lead from ore, while "secondary" means reclaimed lead. It is true, however, t hat  

in the somewhat artificial list of the major classifications according to the usag e of  

lead, that employed in the production of lead antiknock compounds ranks second in th e

Kettering Laboratory analytical data for 1955-56) is not quite realistic . This  

investigation and publication was important in a variety of ways, but its principal  

value was the confirmation of data obtained in previous years by the Kettering  

Laboratory, mainly in Cincinnati and its environs, but also in Los Angele s and

U.S.A

Page 5

Your comment on the Three-Cities Survey of 1962 (which also contained



Pasadena. This survey, in which the Laboratory participated, exten ded the  

information more widely and involved larger numbers of people. Incidentally,  

although the difference was not very great or important, the average ann ual  

concentration of lead in the atmosphere of Cincinnati was lower than that in  

Philadelphia.

One other thing you should know in this connection is tfiat the 11

relatively high values of lead in the blood of the subjects escaped my notice as

a matter of any consequence until something was made of ■ 'them in relation to the

percentage of their occurrence in the entire group. The fact is that in every

large series of analyses an occasional high result occurs out on the end of the

statistical array, as a matter of the extreme of analytical deviation. It is

necessary to check such results, and in this Laboratory this is done a utomatically,

in recognition of this occasional problem. The methods of analysis here a re highly

sensitive, but the quantities of lead to be dealt with are m inute. On checking

these seeming aberrations, it turned out that these results  had been in error. It

was important that this be done for the reason that one of the men, from an

aviation industry on the West Coast, had been reported as having 0.07 mg. of lead  

of blood.
per 100 grams/ This, if it had been correct; would have indicated that th is man  

had been subjected to exposure to lead very near to the dangerous level, so th at  

the checking in his case was a stern necessity. However, the  potential hazard  

vanished, with the finding of a normal level in his blood.

One other comment on the material on page 5 is justified. If you  will  

examine the data in the report of the survey with respect to the possible effect  

of smoking on the absorption of lead, you will find some very thin evidence on 

this matter. The difference between smokers and non-smokers in these subj ects  

is so slight as to be dubious, and moreover it does not always  favor the non­

smoker. There are other data and other reasons for the belief that the  absorption  

of lead from tobacco smoke, even when the latter is inhaled regularly, i s of

1 -  - .. - ..... - - .  - ......  - ­
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negligible proportions. If you are a smoker, this is one of the hazards of which  

you need have no fear.

The lower level of the concentration of lead in the blood of members o f  

the rural population is a matter, at present, for conjecture . Perhaps the air  

is a factor, but it is of some importance, in this connection, to consider the  

certain other factors, as the diet and also the feminine representation in the  

population under investigation. Women, as a rule, have lower concentrations of lead  

in urine, blood and tissues. Why? We are no;t  sure. It can hardly be the air.

Thus you see, it is easy to be beguiled by incomplete data into drawing conclusion s  

which are not wholly justified. I ’ve been working on this matter for about f orty  

years, and I am cautidus, because I have been tempted to draw certain conclu sions  

which, at this time, I can rejoice at not having put on the r ecord.

Page 6

You are most incautious in stating that 30 to 50 percent "of the  lead

in body tissue(s) and fluids" derives from leaded gasoline. This indeed i s a

wild statement for which there is no valid evidence. Moreover, your l ater statement,

that the lead in food and water comes by way of "such things as sol der in cans,
is largely incorrect.

from pipes and paint in water systems, and from insecticides,"/ The dat a obtained  

by the analyses of food products obtained at their sources, vegetation from remo te  

lands and primitive areas, and animal life direct from primitive and rur al areas  

and from the seas, tell a totally different story. Our investigations in  primitive  

areas in Mexico demonstrated that at least a third and almost certainly a half of  

the lead in food and American food products could be accounted for by the natural  

lead in the soil, water, vegetation and animal life. If this  was the result of  

industrial contamination of the air which swept over this area, it happened before  

the use of leaded gasoline had come about. Thus, you should not g ive statement to
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bald facts which are either certainly untrue or are in grave doubt. c

The same is true of the statement made about the fate of ingested and  

inhaled lead. The physiological facts are not in accord with your statement. I  

realize that your statement differs little from some of th ose in the literature which  

have been made by people, Patterson for one, who have no knowledge of physiology.

This is one of the difficulties of keeping the facts straight. However, the extent
4»

of the absorption of lead from the alimentary tract varies with a number of factors,  

and it is misleading to make such flat statements.

statement is physiologically absurd. The size of the particles inhaled dete rmines  

where they go in this, elaborate system of tubes and air sacs. Their composition  

(chemically) determines whether they are readily or difficultly absorbed, and above  

all, the part of the tract in which they are deposited is highly  important. If  

their size is such that most of them are carried all the way into t he depths (into  

the terminal air sacs), and if they are of a chemical composition as to  be readily  

absorbed, then the proportional absorption of that inhaled would be considerable, but  

it would hardly ever reach the figure which you have given. Within 6 to 12 hours  

after its deposition, an appreciable proportion, under all but unusual co nditions,  

would be moved out of the lungs and upward in the respiratory tubes tow ard the naso­

pharynx, from which much of it, probably most of it, would be swallowed . Some of  

this would be available for absorption from the alimentary tract. I think you w ill  

see how futile it is to speak of the absorption of a specific proportion of a  

somewhat variable concentration of lead from the ambient air. We do not know the  

facts here, and we shall not know them until the quantitative relationships, under  

a variety of conditions, have been determined through the use of radioactive  

compounds of lead in various degrees of subdivision. Only recently have certain  

radioactive isotopes of lead, which have a very short half-life (hours), come to be

In the case of the absorption of lead from the respiratory tract, your
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available, and until this came about, no one would consider the u se of radioactive  

compounds of lead for the investigation of the phenomena of pulmonary clearance by  

such means, because of the hazard of radiation. We shall soo n have some of the  

facts in this regard which can be substituted for the guesses of those who kn ow 

enough to make reasonable guesses, and for the flat statements of fac t, by persons  

who know no better than to make them.

Page 8

You have missed the point, I believe, as have some others before  you, as  

to the increase in the lead in the body from childhood to adult lif e. Under ordinary  

environmental conditions, as the body increases in size and weight, th e quantity of  

lead within it appears'to increase appreciably without noteworthy increase in the  

concentration in the individual tissues. That is to say that the equilibrium betwe en 

intake and output (there is of course a gross increase in t he intake of lead in  

food, beverages and air, as the size of the body increases) re mains substantially  

unchanged and thus the concentration of lead within the body undergoes little or no  

change. This, as I have said, appears to be the case, the  uncertain factor being that  

of the quantity of lead absorbed in the respiratory tract. The lead content of  

the bodies of deceased persons who appear, from their life histories, to  have had  

no exposure to lead beyond that in the common environment, seems to bear out this  

concept of the situation, but one cannot be entirely certain of the f acts until a  

large volume of representative data have been obtained by acceptable means. I have  

never been dogmatic about this, although I have been accused of this fault. Anyone  

who will take the trouble to read what I have said rather than wha t someone else  

has quoted me as having said, will learn that I am an investigator,not a propogandist.

. Your last sentence, in interpreting the "anti-lead people” is pertinent.

It is certainly not wise, nor would it be excusable, to wait until  untoward effects  

show up. The fact is that there is no necessity for such a con sideration. The  

actual danger from this hazard is not sudden in putting in its appearance,  as long
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industrial experience has shown. father, evidence of a shift in the  magnitude of  

the overall environmental exposure of the population to lead is not difficult to  

establish. We have been doing this, at a higher level of expos ure in industry^for  

many years. When evidence of danger appears in an industrial population, on e can  

do either one or both of two preventive measures, depending upon the apparent  

severity of the findings. The extent of the exposure to lead can be re duced  

summarily by engineering means. If this involves any unduly prolonged period of  

delay, the operations can be interrupted or the workmen who are in potential dan ger  

can be moved to other work involving no,or considerably reduced, exposure to lead.  

In either of these cases, radical measures are not only unnecessary, but are  

actually unjustified and unwise. One does all that is necessary, withou t upsetting  

the industrial community, in the one instance, or without discommod ing the entire  

population, in the case of the general environmental situation. Thi s is not always  

possible in either industrial or general community life, because we do not know  

enough about some of the problems. However, the facts a nd procedures of preventive  

medicine are known, with respect to lead, and a large backlog of experience has  

demonstrated the efficacy of available methods.

time in attempting to inform you about these matters. I can only reply  that I have  

been engaged for nearly fifty years in teaching medical students, and for more  than

time is necessary (or available) in dealing with a single student.  The habits of  

thought and practice in this area of activity are acquired slowly, but they are  

tenacious. I still believe, naively perhaps, that it is  worthwhile to aid a single  

individual in the consideration and appraisal of evidence. It happens that, in  

this period of the life of our people, fairly numerous hygienic problems are

Note:

You may wonder why I have gone to such trouble and spent so mu ch of my

twenty in graduate professional education. Here one is prepared to spend whatever
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putting in their appearance because of the speed and scope of the te chnologic

developments of this modern period. These will increase in number and varie ty, as  

well as in severity, as further increases in our population, and varieties of  

technological activity, come about. We shall have to learn to de al with these  

rationally and effectively; and it will be extremely difficult to do th is unless we  

are able to grow up into a sensible and responsible people aided by in telligent and  

responsible sources of information. We are far from either of these ac hievements,  

but one may hope and have faith that we can make important stride s in both directions


