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De Docto“ Gerlacne

I am uendlnb yau a wenrinu of the agriticie of Bamb
and Bupkey, in which the imgruveﬂ” procedure {(a mo ﬁif”CﬂtiOﬁ
of Hubberd's met noh} ox the dithizone method,. essen tiq?ly ags.
Wie now use 1t,i~ described. Included with this is o further
ﬂﬂtlcie‘uy Ca0¢aa, ﬁubbara and Barkey, in which aﬁothar sig~
‘nificant lmprovement is described, There is also a typed out
. statement of the modificstlons,dated 3/18/58, With these at
“hand your aﬂ&lfSu will be able to follow tﬂe proceanre pﬁe~~
' cisely, i ha sc ds*iresg

L The method“ applicqbla to variouﬁ materlals vere: pu together
oy CnclaA end- the prccedure° of sampling end the like were

. discussed by myself, in the booklet issued by the Amerlcan. R
- Publle Health Associatlon in 1955. I send a copy of thisg, for = -

?@uch use ‘as iu may be to you. . ,"~,,;v B ‘-'( -

;rleqo~ ac L;pu ot oaanxs iov the. analytica¢ aatu khlcn you S
forworded Lo me, ‘In’going over tﬂebe, I am impressed by tqy‘,
oparent. fqu that your results tend to run higher than ours. '
;‘ﬁ"“ncc there is no direct comparison of vesults obtalnea on '

- equl ivalent sanples, the appearances moy be aeceptive, but i
Lo wWas just sucn a pcss;ble variable as thls that caused me tc
. =insist upon: having the anelytical work done here, Our prior

- datz on men in the ocuupations under investigation constitute

- the all=-important. base~line for these analytical findings, and

oo I-slmply could not accept the intervention of a technical =
- verigble., No two laboratories obtain identical results fo“v‘f**
- & variety of reasons, and this factor, which could be av01dea '
80~ easily, might have madp & great deal of difference.VY '

fIn answer to your question concerning the concentration of lead
cdn samples of urine of small velume, I think it wise to say that
I have never approved of the use of a correction to reduce all
. results to the same specific gravity. This is a part of the
o Same problem, -and I can cover botn aspccts of the matter i the
same answer,

‘V}fhere is no: doubt aﬁ we showed many years ago, that the v01ume .
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of water put througn the body in unit time - i.e., the
rate of throughput - is an important factor in the concentration
.0f lead {and many other substances) in the urine, It is not,
however, the only variable, and there are times at which it is
‘not the most important varisble, These facts can be seen readily
by the examinatlion of the data on our exnerimental subjects who
either ingested or inhaled known quantities of lead over long
‘Ue?lodd of time, Moreover, in follewing large numbers of men
ina cons*derable number and variety of lead trades over the past.
twenty years, ‘vie have noted {1) that samples of urine of small
volume are not representative of the individual genewal excretory
performance; {2) that the smaller in volume they are, the less
regfebentative they are; and (3) that. the two sets of samples
. that deviate most from the normal or average performance of the
- indilvidual - namely, those that are very dilute and much ©Too
low in thelr lead content, and those that are very concencratea
znd ‘are much toor hlﬁn in thelr lead content - are the leas
capable of being interpre t@ﬁa It is actually iooln"ﬂﬂv to drqv
- any conclu810ﬂ at all fﬂon them, The observations must simply
_ be repeated under more favorable conditions, The application
- of a correction factor to them is not only foolish,physiologically
~but dangerous: and irrespons*fble,clinlcalljy for it is not guanti-
. tatively! correct, In general, I prefer. to dlaregara the results
; ‘of the analysis of samples under 50 ml,, and I do nct trust the
o "normality® of a sample of urine that is provided at a sing?e
,gt"oialn unles AT lu of th°‘ordﬂr of 100 mlllillteru.

;Ln deallng 1i+ha1norﬂan o 1ead, I re¢y malnlv upon Lhe ilead .
Vcoﬁcnnt?ation in the blood for clinieal purposes, That is -
coowhy X wanted fhe°a “asulta on the blood of the mern. nnvo‘ved"nﬁ;
o the current . tes Unfortunately, the concentratiocn of 1eaa o
“in the: bloeod" is nOU‘a sound ilndicator of the extenu of the:
absorption of tetraethyl lead, and therefore one must rely upon
. the gnalysis of the urine in relation to exposure to, anu

”i‘absowptjon of 5 tetraethyl lead, In the present: tests we are

- concerned with both types of lead compounds, and so I wanted
... both sets of results, I didn't need many results on the blood,
. for the reasons that the variability of the blood. level, from
“any other cause than that of an increase or decrease in the -
glead in the body, is so slight that one determination of the’
‘blood lead is equivalent, ir the statistical sense, to several
;determinations of the urinary lead. ‘Moreover, there is .z time.
_lag in the change in the level of lead concennratiorfaﬂ'e"~
posure to lead 1s incurred and as absorption (and accunuletloﬁ)>

' ensue, 80 that one confidently expects the change to occur in
" .the urine before it occurs in the blood, In effect, the best
' means of detecting promptly a change In the current rate of 16@§
E absorpticn is that of determining the rate of lead excretion 1
" .the urine, while the best means of estimating the general 1nc?§

. in the total lead content of the body {skeleton and soft tissusd
”Ttoo) is that of determining the lead content of the blood.
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far as samples of urlne are concerned, considering the
physiologvcal variabllity of the renal excretion of lead,
onie mukt ‘do either one of two things, or both, if he is to
establish a quantitative relationship between the rate of
esd absowp i and -the rate of lead excrevion; namely, he
mnst elther obtain & sample of urine of largp volume by

;cuﬁﬁbuuiww"+'ov~” wepresentative period of hours, or he

FibieR OthLﬂ gulte a numhef of samples at intervals over z
nres Lﬂbuﬁivc pLTiO” of nours.,  In the first instance the
arl of the uri inary excretion will be averaged out in the
sqb bampl, (for this reason we continue to collect samnles
or 1ﬂ“be Vo?ume from a representative grauw of men enﬂavsd
3 he ma ‘uﬁa of @?“aeJhyi Weaa}, in the second

“#

sevaeral an rodlepd vesults fulfiil s
3:‘1'}.'1;1“,. firsti 4 ance; jucghent musi be
- -=, A 2 § — RS s = L s
length of tlwe required, while in the

ey is concerned with the number of samples
’In‘che‘iatt&r insbance, it is possible to disecard

undesirable, Contaminated samples are misleading and distort

. The &#verage; these can often be detected by thelr extraordin-

arily'high~contentvafvlead Samples of mxnute volume, also,
are unsatisfactory, by © their very nature, for the reascn tha
thney cover elilther too 1itile time or are "“001atEQ with

abncfmai °tress.

te,ied to WI ite‘at»Such length, but the DbyQio—;
91£5 1 vo¢ved in any such 1nveﬁt1m“tLon as this,
RS ‘need to be fully understood as a
ation or. St&tlstlc;l~maxlrhlqt10p of

z

Fa) ..1 »' i '_i A' . o
the ddta.

Lo h EVE tancn;a‘rounaabouc course.
v -

~ Cordlally yours,

Robert.A,;Kehoé,‘M.’D,

Enclosures =

I‘truct'ihat‘l have answered your quequion, even if I may sppear



