July 6, 1940

Mr. H. #, ¥itchell

Agricultursl Experiment Station
Universlity of Illinois

Urbana, Illinois

Degr ¥r.,. ¥ltchell:-

Y hasgten to reply to your letter
of July *%rd and itc peint cuvt why I consldered that s
mistuke had bser made In net referring speclifically and
directly to cur articles 1in presenting a8 gensral pilcture
of the lead Iintake of a city dweller. I was surprised that
the significance of our data had not been pointed out, but
I realize from your frank statement of your point of view,
and from your further statemsent concernlng the dlfficulty of
attempting to assess the average or usual intaske of lead
"not only In water, but also in food”, that we have bLeen
somewhat inept In the presentation of owur observations, since
otherwise their real meaning could hardly have been mlssed.

In going a bit into the implications
of some of our studies, I wish to deal only with the clari-
flcation of the facts and to wlthdraw any suggestion that
you snd your assoclates were gullty of any professicnal
carelessness or dellborate neglect of us, in citing your
references. I am not unduly sensitive on that subject, and
even 1f I were 1t would be & matter of little consequence,
since although recognition 1s pleasant, it 1s somewhat beside
the point. I realize, morsover, that we have been remiss in
having published little of our information in recent years,
and we csnnot hold our colleagues responsible for what has not
been clearly presented. On the other hand I thought that both
Mr. Ruth and Mr. Shields were rather fully informed as to much
oi our unpublished data. That apparently is not the case.
Regardless of these matters, the factorm at i1sasue are the only
things of importance.

: I think 1t is fair to say that our data
on the intake and output of lead of experlmentul subjects on a
variety of freely chosen diets (including all beverages), when
checked against a considerable number of observations on the
fecal and urinary lead output of pexrsons in all parts of the
Unlted States and Canada, entitle us to say with great assurance
that the usual dally intake of lead in food and beverages, in-
cluding water, on the part of North American adults ranges from
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somewhat less than 0.1 mg Pb to something over 2.0 mg. with
a mean value of approximately one third of 2 mill' gram.

Our experinental observations as
reported in J.I. H. 15: 273, (1933), showed that the quantities
of lead evacuated in the feces were almost identical with the
guantities inzreted over any considerable perlod of time.
Subzzgusnt observatlons which included the determination of the
lead in the water on numerous occasions, J.I.H. 18: L2, (193¢)
coenfirmed these data, and gave the frequency distributions of
the results on & number cf experimental subjects, in such a way
az to define the probabilities for lead Ingestlon. The only
fault with these data, as indicated in J.A.M.A.: 10l, 1935, and
referred to in the artlele in J,I.T. 18: L2, (le@Tf wat that
they ware vnifornly low by reascn ¢f an ernlytical niethod which
invelvad 2 leoes of + Q.07 mg. Pb per sarple. We pointed out
the nocessity and the validity of this correction. Since that
time & large number of analyses, mads by very precise chemical
and physical methods, and orly recently publishod, have confirmed
the sapproximate accuracy of the corrected figures.

Eimrermti e e ORI

In view of the relation which coxists
between the lead in the focd and drink, and that in the feces,
s rolationship vwhich has been amply demounstrated, one can cbtailn
random samples of feces from largs number 8 of persons, and on
| the Dbasls of the analyticeal results can evaluate the dslily lead
% intake in food and water with a very high degree of uccuruacy,
Ve poimted this out in J.I.M. 1%5: 277, (1933) and gave Tigures
which require only the correction indicated above to make them
eccurate,. Other observations made g2ince, coniirm theuse data.
Although these latier results are only just now in press, the
point I wish to make i1s thset the sssentlal trutk of this matter
wag to he found in ocur data of 1633, 193% and 19%6. Also, cur
article on the sources of lead J.I.H. 15, 295 (1923) specifically
referred to thz low lead content of the drinkling water in most
American clitles, and our statemsnt was based on analyses whlch
we had carried cut. I believe, thcrefcre, that there is a
consicderable body of informatlon to Justify the statement made
in my letter tec Dr. RButh, and that what was required was their
Interpretation. Such an interpretaticn, ws attempted to give
in our articles but evidently did nct succeed, partly Leocause
we referred only briefly to the contribution made by drinking
water tc our total lead intake by ingestion. Briefly, an inter-~
pretation would be as follows. The lead in the food and beveragss
of our experimental subjects, exclusive cf water, had a mean value
of approximately 0,720 mg. dally, while the lead In the wzter wsas
about 0,02 to 0.03 perday, making & total intake by Ingestion of
about 0.3%. The mesn lead content of the feces of these subjects
per day was slightly in excess of C.33, but did not differ to a
statistically significant degree from that in the food and drink.
Daily samples of feces ccrrelated closely with the food sumples
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for the previous day, with respect to their lead content.
Obviously, therefore, fecal lead 1s a direct and accurate
measure of the ingested lead. The fecal lead output of
normel persons in all parts of the United Stsates and Canada
correspends to that of our experimentsl subjects. That is,
statlistically, the values are almost ldentical for lsarge
numbers of people. Therefore the conditlons of dally ingestlion
of lead in both food and drinking water are very much the same
In all parts of the country. This fact has been confirmed, so
fer as we hoave gone in the ztudy of food and bsveragses, in-
clading drinking water, in varlous areas, From a statistical
nolnt ¢f view, the results cbtalined on single individuals over
a period cf time are very significant in relation to random
chasrvaticons on large numbers of persons, in that the same
range ¢f values repeats 1tsell over and over. It is scarcely
possitle, therefere, that they cun be seriouscly in crror.

It 13 gulte anpurcri tnat there may
Ye locelized areas In which different conditlons exist., It
i3 kmown, for examples,; that a numver of New England towns have
lead carrying lines for thelr water, and that this water in some
instineces is a gocd zolvent for the pipelines. Generally
speaklng, however, thlis is true only of cld towng and not the
towng and cities wost of the coast. Also in the apple-growing
and vinyard arcas, the lasad Intake ¢f resicdents ls undoubtedly
Increased during certein pericds of the year. On toe other
hand the metheds for general distrivuticon of foods in the
United S3Statew brings about a high degree ol uniformity, whlle
the zeneralily careful preparation of public water supnlies
serves tc ceniroi the leeld lutsake from thuat source.

In contrast wlth the letler situation,
that in Grezt Britein isdecking in unifeormity and control. Lead
water plpes arc very commonly used, and much insice pluxblng
consigts of large stretches of lead pipe. In the lake arcas of
Scotland and thelr environs, water 1s piped intc the cities and
towns and stored in lead-lined tanks in the upper flocr of the
houses. Food, also,ils often considerably higher In lead. In
Tfact, our cobservstions, while not numerous enough to establish
the facts in & general way, indicate that the lead Intake in
tocd in France, Germany and Great Britain is measursesbly higher
then curs, while that in Mexico 1s considerably lower,

The article which I encliose, and to
which, ¢f course, no reference could be made in your paper,
gives some new data on water as well &s many cothsr materisals.
These data are not comprehensive, but owe thelr ilmportance to
the fact thet they were cbtained by methods or recent appllication
and sre, therefore, a check on the essential accuracy of previcus
Tigures.
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In conclusion, it is my opinicn
that our results on the lead content of the food and drink
8s choeen for consumption by actual human adults, and the
corresponding results which we have obtalned on the excreta
of thess persons, &s well as of & large number of ra dom
individuals in various parts of the country, are virtually
the only scurce of precise Iinformation on this question in
so far as North America 1s concerned. They are, I think,
qul te accurate, falrly comprehenslive and are of the great~
est practical value in determining Just what is our likely
and common experience wlith rsference to the dally ingestion
of lsad in food and beverages, Thus, without giving all the
detulls for all parts of the country, and without revealing
211l the individual sources of lead intake, they do asseas
the general situation and portray the chances for lead in-
gestion in the United States in a falthful and fallly adequate
fashion. This, I may say, 18 exactly what we decided was
badly needed & number of years ago, and we sgrent the time
effort, and money to do the Job only because 1t was necessary
and because noone elss had undertaken i1t. Perhaps, therefore,
you will understand my dilsappointment when the figures, :
clearly the most vaelid and practically useful in existence,
are not employed for what they are worth.

Very truly yours,

RAK:1is Robert A. Lehoe, HM.D.
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