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' lev© x’oad over the third draft of the Three-City* Study and first
vo cor «end yea and your associates casti this very ercimleoc and important 

.;:ii appears to he moving very well*
X do liive a few corrmts on page 20« The trestiaeRt of the question 

•;f boty burden is somewhat incocpiete in sy opinion and I would suggest the 
^edition of two paragraphs (X am sending copies of4this letter to Dr* Kobe©
• aid Dr* dorten in order to expedite their reactions» if any*» to those 
oorrvouts) • »Host of the crperiiasntal work on uptake and excretion of lead 
has teen carried out with inorganic load compounds« The relationship of 
load ¿DLkyla to the total body burden is not as i&oroughly investigatod.
."his is because a very assail proportion of the individuals with an ise*
.Hjrtant load exposure have been exposed to sî pificant ®aounts of these 
organic load compounds (for discussicn of the collection andconcentration 
of atmospheric samples of load alkyls, sea pages 79 and 30 and 'fable VI - 3-3 
on page dl). Fron animal experimejitation and the relatively rare occupational 
; closures in nan it is likely that lead levels in the brain and central nervous 
system Any to eem extent reflect the exposure to lead alkyls* It is also 
tliougiii that urinary lead levels ray reflect changes, if of sufficient nsgni«* 
tude, in lead alkyl exposure and that blood lead levels are relatively less 
sensitive* '

There has been a very modest amount of work on lead concentrations in 
the various organs in the body compared to the study of blood lead levels*
It is a convenient working hypothesis that blood lead levels reflect ap- 
jnroxlmtcly the magnitude of the body herein of lead*. It would be desirable 
to liuvo additional data on lead concentration in trie organs of persons with 
varying degrees of exposure to ataospheric lead in order to provide further 
'tests of this assis t̂icn*»

On peg© 22» line lit» the sentence starting »No evidence**,#» uses the 
phrase »the body burden of load» in a way which suggests that the concsn- 
tration of load in ooveral organs of the body have been tested extensively*
As I read the preceding material I have the impression that it refers to 
experimental exposure, but it could refer to occupational exposure as well*
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Dr, John H, Ludwig Page- 2 July 17, 196 h

la c:;dar to clarify vhat sight be thought of as an ambiguity I would suggest 
a substitute for the sentence to which attention has been drawn as follows* 
’•Pro:! tile many observations of the blood load level and its trends, and 
Ifcraa the relatively scanty observations of lead concentration« in various 
organs of t:ie body, there is no reason to think that uniform exposures at 
laodeut levels ever a long period of tine load to a progressive increase in 
storage of lead in the body.'*

In the section on Lead Intoxication the comments concerning blood ab­
normalities indicate that blood abnormalities do net occur- unless intced.- 
cation occurs* I believe this view is at variance with previous statements 
of Dr« Kohoe who said in effect "The earliest findings of a biochemical
aoaction to lead exposure are interference with the ŝaturation of hemoglobin . 
.met rod cells end these nay be teteeted by increased urinary porphyrins."
.'This is a paraphrase but 1 believe that tho essence of the statement is 
..-.©rrect) c In view of this statement I %iould suggest the addition to this 
section of an Item 6, with a section heading Biochemical Criteria of Exposure. 
:It is thought that the earliest reaction to an undesirable exposure to lead 
would bo the increase in the body burden of lead in the various organa of 
the body, dince it is nearly ir;Bx>ssibla to ¿aterrnins this in a systematic 
fashion among largo numbers of people, it is not easy to use such a criterion 
at tho present tine for practical purposes.

Probably the next change which riiiirt be detectable would be a raid 
interference with hemtatopoiesis which would bo reflected in an increase 
in the urinary porphyrins*

:b\s an indicator related to tho body burden of lead wo have chosen in
study to examine blood lead levels and also to examine urinary lead ex­

cretion* i-e did not feel that tho lead exposures likely to be encountered 
in this study would have lad to alterations in hemoglobin metabolism and 
for this reason porphyzdns were not examined. * '

The section on Biological Studies lias teen much improved and this ob­
viously represents a substantial effort* 1 find it objectionable in 
fable VI - 0-1 and VI - C-2 to present the distribution of all of the sub­
jects examined in 1906 and all of the subjects examined in 1963 because the 
typos of srohjoets examined on these two occasions, as the table does indicate, 
is substantially different. The subjects in 1963 include 176 pest office 
employees and City Health Department employees whose rm&n blood lead levels 
are the two lowest in the table* The inclusion of them, I believe, creates 
the false impression that there has been a diminution in Hie body burden of 
lead in the population of Cincinnati between 1956 and 1963* The addition 
of all those "apples and oranges" in different proportions cannot contribute 
anything of consequence. I therefore request that tho final two columns in 
these two tables, be deleted.

Though the comment is trivial, Tables VI - G-12, 13, and lit, do not con­
tain tho column heading indicating that the left hand series of three columns 
refers to blood, and the right hand series to urine* These column headings 
should be added. ' .
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It would be appreciated if ackncvlodgersent could be included to the 
following individuals who assisted la our phase of the study* Dr* Martin 
Sheara, Director of Medical Education, Kaiser Foundation Hospital and Clinic, 
Oakland! Dr* Frederick A* Scharles, Medicai. Director, Southern California 
Pemanento Programs Br* lillliaa Rothroek, Medical Director of the Hughes 
Aircraft Corporation! and Dr* Morris Grover, Health Officer, Pasadena City 
Health Department*

I hope that these cements will bo helpful*
Sincerely,

JobsMi* Goldsmith, K*IU, Head 
Air Pollution Medical Studies

cci Mr* Join Maga
Dr. Robert llcrtou  
Dr. Robert Kehoe
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