June 26, 1937

Dr, Kenneth D. Bleckfan
Harvard Hedical 8chool

Ch1ldren's Hospital
300 Longwood Avenue
‘Boston, Masa,.

Dear Doctor Blackfant

I am canplying with the
further request in your letter of June 22nd by sending
you herewlith & reprint of Cholak's article dessribing
his speatrographic method of lead analysis, Ve are
in the procesa of preparing an article for pdblicacion

which will describe the detalls of the ®Dithizone®
method of analysis which we use,

: As to tho methods of
sollecting aamplea, we have had all stainless stesl
needles manufactured for us by the Max Vochsr snd Son
Gompany of Cincinnati,/ It is only necessary to specifly
that the needles be made entirely of stainless steel,
and that the hub which is commonly used in the ordinary
naadle should be pompletely oliminated, This requirsa

& apecial method of fabricatlion but one which is not
dszicult. Obviously these needles are somewhat more
6xpensivo than the stsndard brand, In eobtaining blood

amplas, we prspare pyrex test tubes into which bleod -
d spinal fluld can be drawn, Those are washed carefully
slth olsaning solution, rinsed repeatedly with distilled
ater, and then rinsed at least thrse times more with
§1atilled water,triple distilled from elther a pyrsx 3
r a 81110a still, prefersbly the latter, These tubes i/
allowed to drain, stoppered with a clean cork whish
han never been used before, and covered with a oleen
:11ter paper which ia hold in place by a rubber dband,

.ﬁge blood sample 1s taken directly from ths vein into
&

tube by means of a special need and ususally without - ‘
; syrings. (I ocoasionally take samples in the laboratory |
making use of a pyrex syringe which has been aterilised
y boiling in distilled water after whioch it is rinsed
ee times with briplo d:atilled water, as previously
mentioned. In general, however, I prefer to let the
lood run direstly through the nesdle imto the tube,.)
en we have samples obtained by other doctors, we provide
both the blood tube and the needle, The latter is cleaned
previoualy described, put into & clean pyrex tube,
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stoppered with cotton and sterilized in the autoclave
80 that it is ready for use wlthout any further attempt
et sterilization, After taking the asample, the blood
tube is stoppered, the fillter paper replaced carefully
and the tube 18 kept in an upright position, if possible,
80 as to-avold contact with the cork, (We have had a
mmber of samples sent to us through the mail in which

. this latter precaution could not ve observed, and we have
had no diffioculties. However, there is the possibility
of 3light error in that the serum m&ght be absorbed to some
alight extent into the stopper, -

. Substantially the same tachnique
1s observed in the case of spinal fluid, the needles being
prepared and sterilized in advance and the fluld being withe
drgwn into the tube prepared as in tha oase of the blood
fubes, -

'- In seneml, !here it s teasiblo,
-wa obtain & apot sample of urine at the sams time the blood
gomple is tasken., A4 small pyrex bottle is prepared in exactly
, : ‘the same menner as the dlood tube and the subjest is asked
N to vold approximately 100 ec of urine direstly into the
container, after which it is stoppersd with 1ts glass stopper
“ghieh 1ag held in place by a filter paper covered socurely
, by & rubber band. We have been able tg obtaln samples in-
- this fashion even when they have had to be mailed %to us ' -
‘from some distence. In general the presulis ars satiafactory
althaugh, ‘obviocusly, better results can be obtained in the .
laboratory. The great difficulty in comnection with urins
samples 1s that 1t is almost {mpossible to impress pqople
"with the necessity of having the sample volded directly .
into the container, Ordinary hospital equipment, if used ,
a8 an intermedigte container, will so contaminate the sample
: ﬁ to render it uf,ﬁerly useless, and m!.slo&ding. Consequently
aur work here at the General Hosyital._ and the Childrena
Howi&'cal, we have insisted that the internes obtain the
sampx es themselves and zmeke sure that they are oolleated
pxﬁeazao:&y mox-d:.ng tc 1natmetiona,

In geneml there 15 approximately
ten to one relntionlhtp in the concentration of lead in the
,bl‘ood es canpared with the urine, That is to asy, the cone’
centration in the blood expreossed in terme of 100 grams 1s
aplprozimatoly the same &s the gonsentrastion in the urine
expressod in terms of a liter, Obv!.cualy this relationship
does not hold too glosely if if we are able to obtein a
bl od sample and & small urine sample on & patient at the
same time, and i{f these samples check sc as to have a.pproxl-
ms.t:ely the same physicloglc siznificance, we feel that in all
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Brubanllity nelther sample has been sericusly contaminated

in the process of collection, If the samples do not agree,
‘wa Teel disposed to insist upon the collection of additional
saaples, and with somewhat greater precautions, Moreover we
do not attempt to draw refined conclusions from borderline
cases, The lead content of both blood and urine mey vary
from time to time Yo such an extent that repeated obgervations
may be necessary in order to 5lva a cartain significance.

: In our axperience spot samples
of urine taken at different times of the day and on different
days are subject to falrly wide varictlion., Consequently we
do not 1like to draw too atrong conclusions from a single spot
sauply.Where it is feasible, we try to obtaln & sampls which

\ will represent the urinary cutput over & period of to 72
heourss In such & sample the hour to hour variations will be
ironed out and we have reason to belleve that in such a
gample ve are dealing with an sveraze eocrebory sondition.

A lead content in the urine of one benth‘or & millligram or
more per liter is obviously signlftcant of a cunparatively -
rocent exposure to lead, and if the gquantity is in esess of
tupwtconths of & milllgram per llter‘ We tee \cgrgain that we
&ra daaling with significant lead ex:osure. Not 'all persons
uith this level of lead sxcretion show symptomss 4 very
large proportion .of persons with.aymptuns show levels of

nis ovde# of magnituda-

B ' YTou wn,l note that I am 1nclinad
to put much graater faith in the anaslyticel results frmm more

. than one source than in a single sample. It is for that .
reason that I like to have a sample of urine and e sample of
tlood dbtained subgtantlally stmnltaneously, if this 18 possible,

’ T truet I have not. indulged 4n
any repatitlon of my formsr remarks to you, but I want to be
quite c¢lear az to my point of view and the reasons for it,:

Cordially yours,

BAK3ls | Robert A. Eehoe, W.D.
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