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Baltimore City Hospitals
4940‘1astern Avenue
Baltbmore, Maryland 21224

Dear| Doctor Chisolm:

There are certain statements in the article which you sent me with which

I amnot in agreement, certain others of which I am in doubt, and certain
others about, which I wish to raise questions. These are not of earthshaking
1mpoxtance, &nd I shall refer to them later. The principal matters come
flrst and I should like to state ny viewpoints on them and the reasons behind
them,

First let me say that; in the course of preparing a mcnograph on gead, I have
set myself the task of reviewing carefully the literature of this subject -
the: older and newer clinical reports, and the later luterpretationa that have
come out of recent analytical and blochemical worik, I have not had an
opportunity, yet, to do 50, I cannot comment on work [ am not familiar with,
and | %herefore I may be a blt behind in my awareness of the evidence, We are
now inm a period in which t?is is a bit hazardous, cconsidering the work that
is being done, and it is n? time to be dogmatic. However, I shall state my
views uand to the extent that they»are exrrcneous or incomplete, I shall be

Dreparea to retract or expénd them on suitakle evidence.

Of first importance to me is the attempt to find means of visualizing the

distribution of legad in the intact {iiving) pnrscn, whether he is i1l or

kppa entlg well, In my prericnee, the best of all ways to set the stage

for doing this is to make éure that the distribution of lead in the body is

Qistdrbed as little as pos§ibie, during & period in which the intake and

abso ption of lead are kept under control, preferably at the usual {(otherwise
pok n of as normal, in th sanse of arising out of the general prevalent

JEOnmsnt);»that is, the patient nas been removed, entirely, from his

abnormal source of exposure,”is not treated in any way until samples of blood

rine have been obtained This, of course, does not mean that therapy

g or should be delayﬁd, if it seems urgently required, but cerxrtainly

blood can be obtained foxr analysis, and a spot specimen of urine can usually

be ob ained. (I shall say\somethiag about this vis-a-vis the 24-hour specimen

lateyy but what one wiehes,to determine is whether the urinary concentration

of lead is in general keepﬂng with the concentration in the blood, in evidence

of thé functional integrity of the excretory apparatus,
5 )

I do nhot consider the "profdtive test” with a chelating agent to be appropriate,
for the simple reason that it distorts the distribution of lead in the body,

and » nders it impossible t determine its pattern, I do not belisve that
anyone c¢an interpret the meaning of such a test, for despite the fact that the
respoﬁse is usually related to the dosage of the chelating agent, it has no
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y‘the amount réemoved from
“e;is much too vgriable to

3 I think we are being

8 no. physiologlcal meaning.
me hamhsms of chelation

aﬁ\my cqlleagues, but I have
praceduxe, and I hava no

faith An 1; whatever.

The idea behind your use of B.A.L. {or some other agent that releases the

lead {xom the erythrocytes), in concert with disodium-calcium edathamil, is an
stirely reasonable one. So far as I know, B.A.L. is the only agent that does

this egfectively, {how aboutrpenacillamine9) and it is antirely possible that

the oype vity of its action {ahout 8 haurs following a 51ng1@ injection of B.A. L.}

Can rewﬁombattea in scme mhnﬂer that will maintain the effecect for a lounger

ceriod, I have not thought much of the usefulness of B.A. .., alone, for this

Vur'osc& becauﬁe of the slenéer quanfitative effiect. The remQVal of a rew

waavﬂrums of lead from the hody, whan there are several hundred milligrams to

be “emcved does not strike me as bemng very significant - unlbss, cf course;

one can remove it from some v;tal site. Is there any evidence‘uhat sugh can

be donel Incidentally, I nau’hcned that a thiol of lesser toxicity than B.

mizht be made available to us, so that o more prolonged eifect' could be

teved through repetitive dpsage. if one could release the leaa in the

d, menove it from the body, allow the blocd to pick up moré lesd irom the

cizsues i and remove it again ahd again, we might accomplish the "geleading”

wuch more rapidly and effectlbeay.

J

Suturning to the consideratioh of the blocd as a soft tissue that reveals
tine general order of magnitude of the lead content of the body, because it
partakes in the distribution &f lead acceoxding to a pattern which appears to
bﬂ very |characteristic (unless it is disturbed by chelation), I believe we
ail cé able, through the careful study of our metabolic data, to write a
ulawin which the time factor, (the length of the abnormal exposure, and
tne acﬁual time of its beginning and ending in relation to the time of
'auaiysxﬁg the blood), is given its proper weight, and the bony\burnen can then
he ¢aloulated. I believe this, because, in our experience, the metabolism
of lcadiin the body is remarx&bly stable in its pattern, In this connection
you have\considered the relative abundance of the erythrocytes, as lndicated
bv the hematecrit to be an xﬁportant factor in the concentration of lead in
the slooﬁ I cannot say flatﬁy that this is not the case, but I'd like
very much to see the evidence for it, I doubt the truth of the statement,
fox the reason that the erythﬁ:cytes have a very large capacity for binding
b

kU‘

izad, were must, of course, be some kind of equilibrium between the
pr“hrccytes and the plasma, but the avidity of the erythrocytlb binding of
lead is 50 great that the concentration of lead in the plasma is always very
low, so low, in fact, that it is difficult to find differences in the
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abilities of this group, Eu.t I think they went far beycnd their conpetence in
-1tnrpret1nr their analytjcal resuﬁts. Their ideas are naive and their
-analytical procedures leave somethiing to be desired; I have corresponded with
them, but without any meeting of the minds. There is no depth of understanding,
and no. appreciation of«qu&nt-tativa “eldt¢onships in their approach., Or so

it seems to.me. It 15 necessary to bring a severe ang;ytlcal,grxtique to

bear on results within the range of values with which‘they deglt. I do not
xef” teo seriouslyy; from that source, the suggsstlmn that clinical lead
pqms uilig occurs or recurs:in assauiatiun with levels of lead concentration
in the bleood of .05 mg. (B0 micregrams) per 100 grams of bloog, It is true
that evidences of 1ead‘poismning ¢¢ntinue‘to he fOuﬂd in persons whose blood
lead concentration has subbided, but I have never seen the onset of symptoms

t a level under BO ficrograms, and I have never seen symptoms recur after
hey and the hematological| signs have disappeared coupletely, when the blood
has fallen to and vemains at sueh low level us 58, §0 or ¥0 wicrograms
{checked for accuracy} per 100 grams of blood. I shall, of course, he
convinced 1Y and when we cbtain such findings, or ii there are such results
Trom experienced and T@ll&i analysts {who know the limitations of the methods
which they use}. iost of : Ciﬁnlcll colleagues do not know that the err
the eithizone method dﬂ\b est is of the order of T10 uicre grams in the normal
|
b

c-;»

i
range of findiags.

I now yesturn toc the qu tiéu which I raised with you in ny eariier leiter. You
haave stated in this dr*lclé that siznificant amounts of lead are {or may be}
mobilized from the QRELeLoﬁ Ly, ©F as you have put it, in assaciatlon with,

acute infections in chlldrén. I have never seen this phenomenon in the Jdvlt,
even under the influence of serious infections and intoxication, and while

this zneed not apply to the}uhild, I'd like to see the evidence that 1t does

not. Is it possible that you are agsuming that this is the case because of
clinical rather than analytical findings? Please do not think that I am denying,
by implication, the truth of your statement. My question is, rather, a

gtraight forward one, In %ine with this question, you have also suid that the
rate of turnover of bone in childxen differs from that in the adult, This seens
probable, and if so it m&y|result in differences in the "mobiilization" of lead

- I should say in the metabolism of bone, generally, and in most of its
constituents -~ but here aga Rn, I'd like to be bettex informed as to the
evideunce, and as to the sPtEnt of the difference.

With respect to the means oi determining the average or general rate of the
urinary excretion of lead. | I should like to take exception to the idea that
the colliection and analysis|of a 24 -hour speclimen is the answer to this
sroblem. I don't think Byerb is any suthority on this matter. The variability
ci the process is considerable and several days of cbservation are uecessary
for tails purpose, il one ﬁl‘uem to ke precise., Some compromise or

approximation is necessary, |and I should prefer, for very practical reasons,
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WS hav§ Gbserved the nhena ‘nan, not 1nfrequently, of a very sick ehild with
a highwccnc tration of. lead inpthe b&nod and 3 very locw cencentrdtion and
outﬁatrmf d in the urine, iz and @nen such a child’ survives and begins to
recmver, I : ‘ ion of lead increase and evemtually
‘eaah ‘n vatien ia the hleed This fits the
what disturbs me is that
Ly type ‘I have seem, I distrust the
o renal damage that has been attributed
. This has been in controversy for a
ce: 1 rineing to me or to many others, inecluding
sone of the excellent clin*cﬂém& 3 ~ The controversy occcupied a lot of
;pace ;h fie Australian Hediaal Jo ]1 and was not resolved satisfactorily.
Here 4g 1n, I ap be&ng a bit4atuhbormfparhans, but, while I respect the visws
of my colleazues, I am anamvpnccd

to Zea
icng 't me,‘and the ev;‘

There 1 one peint in your ar&icle, & minor one in most minds, but a significant
cne to e Since we ars npow concerned about the total incidental expogure to
iead of the general noguiatis§. “The dietary intake of lead of the “normal”
person in cur population is npt 0.5 to 1.0 mg., per day, but is considerably
less, the mean value, for a large numper of individuals, being of the order
of G.é@‘wg. per day. {it may“ha as low as 0,12 mgz, per day in a person who eats
sparingly.) The differvence i¢ inpporiant, since somewhsre nesr 0.5 i3 just
about’ the maximan that would be safe, under present conditions with respect to
dﬁrnarne\leaﬁ)while an intake 'of 1 mg. per day is potentially dangerous, if our
inugrnre%atlen of our palance experlments i3 correct, At this level of daily
intake, uhe body burden would probably reach a dangerous level in from 8 to 10
years (I ?r under these CG?dlLLbﬂS, accunmulation coccurs in the body at a steady
rate; indefinitely).

You may believe that I am finding a great deal to eriticize in your paper.

But this is not the case. It is an ezcellent and thought-provoking paper.

What I a@ doing ia deliberately plcking out a2ll or almost all points that can

be qpe?tigued as ¥ would if we were to sit down together and exchange ideas with

because there is not the appartunity for exchange. T hope you will reply both
to my criticisms and my quastiens in the same spirit,.

ccmplete%fxamknﬁss. The written word always sounds more severe in its impl cations;

With best| regards,
Sincerely,
Robert A. Kehoe, M.D.

R wp
Dictated but not read
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