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T S SN /’ From the Director of Hoolth and Sefety e
7 Leed Indwsiries Avaciotion, Ine.
:,;g ) : /' 292 Modison Avenve
/ New York, M.V, 10017

To:  All Mesbers of the leed Industries Associasticm, Ine.

Re: Meper by Dr. Goldweter giving results of VHO study on leed 1n 15 Countries

Attached for you is & copy of the paper given in San Francisco at the Americea
Public Health Asscciation 1966 Annual Meeting. You vill remesber scae press

coverage of this paper which specifically mestioned the Nev Oulnes mative dlood
lead results vhich shoved that primitive peoples vith no industrisl leed expo-

sure vere normal as to body lsed contest ss compared t0 pecple from fifteen
industrialized countries.

In our opinion, this is cne of the most important documents ever to appear as
far as its fuctusl apslysis of the situatico is concerned, and ve suggest the
videst possidle distridution to individusls who have sa interest in alr poliu.
tico. Por this reason we have cbtained extrs copies and hope that you will
Tequest them for those representatives of government and other sgencies ia
your sress who have addressed themselves to the Question cf air poliutico and
vho are likely to shov {pterest. Such individuals would include your state
and locel legislative representatives.

Since most of the press and publie resction to lead and the guestion of air
polluticon bas been unfavorsble, we urgs that you make vide use of this study
by the World Bealth Organization. As you vill note, the study wes sponsored
by the VBO with the support of the United States Public Bealth Service, so
that 1t bas been 1ssued under the highest suspices of government.

Ve hope that wve vill be favored vith s large number of requests fros you for
extra copies of the paper.

Very truly yours,

S D f=3

Don . Povier

N 3510
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An International Study of “Normal”
Levels of Lead in Blood and Urine

Lownsrd 4 Caidumtve, MD, and A Woltrt Nasrer. MD New Yird

IN 1960, the Warld Heslth Organixation
and the Cohumbia University Bchool of Pub-
ixx Health and Administretrve Medicine be
s indocostad in the status and validity of
ourrent concorpts of “normal valurs™ of beed
in the blood and wrine. For the purpose of
this mudy the term “normal” mesns the
amount found in pevsans who have had mo
evident ocxupstional waedicinel, or ether
woussal sourcre of exposare.

Preliminary investigstion was ¢carried out
by mears of 8 Questionnaire st $0 8 NS
bee of wslablished foreign imvestigators re-
qursting the valum for lead in the blood and
unne sacvgied by sach ionvest gator as brng
within the normal range. The information
gained in this manner revenled & wide mnge
of valurs based mantly on the exprrience of
aach investigaior in personal studws of
unexposed groups Rewicw of the pot World
War I litecature showed comidershie
difierences in valurs Lriwen osuilive and
evens within the same country. All of themr
data immedialely paed the question: Are
the differences in means and ranges renl or
are they due tn diffrrences in Lahuratory
wchhiques or (0 other veriahie®

In order to diminate variance of labnrato-
ry technique or method as a aignificant fac-
tor, t wus decided t0 dmign » study n
which aprcimwrs {rom all scurcrs were sret

Subustied by publration Do 2 Y908, arcepred
Feb 23 3K

From the Divisien of Orvupntansl Medsrmms,
Nrhool of I'bie Health and Admunistrative Medi-
cone Calumbe U'arveraty New York

Hoad bofors the Saun oo Eveluating B Health
¥t of Aw Puilutian during the asmun) maseting
ol the Amwenua Puble Heslih Aworwles, fas
Prascwma Nev 1. jnn

Wmmh-ﬂmeMV-\
WSty Ueldweter

& & single csnlrs! latomatory for analyss by
& aingle standsrd method. Collaborating lab-
oratorss were sriccied in 15 countries and
in three sectioes of the United Statea. The
study was begun ia 1961 with the ecupers-
tion of WHO and the support of the Divi-

bersuse of eeny Mhhbty bt they wree
d for o lbad Bioud
-ﬂ:mmmwl_‘.ﬁ
mal” subjects of both sree in rural and srbes
stren Sprcimens of 130 ¢c wrine (taken from
p“ﬂhwml.l’kd“
were abtsuned {rovn cach of 0o mere than N
subjevis per yrar 18 sach tollsborating Jabors-
tory arve The spraimens were placed in chemi-
cally clean glam sontanrn or pulysthyleas
brttles and whepprd by o7 mail or air sapreas
te Cahembea U'wr y. Dv of Oorupe-
vonal Meduine All spwcimens wete analyard
by 2 standard dithuirone mrthad uader the su-
prtvison of the iste Morre B Jacebe. PRD.

Rosults

Table 1 shows results by country for urine
anC blood lead with renge, mean, median
and standard deviation (8D).

Tables 2 and 3 lit comparisons betwesn
wrine {rom wrban and rural subjects end
birad Jead Jevels with median, mean, and

N 3510.01
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LEAD IN BLOOD AND URINE—OOLDWATER & HOOVIR [ 1
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the urine range from 0.g/liter {approxi-
mately 287, of the mamplas ware ot this level
or bem) to 65.g/lter, with the avernge
around 35.g. The present study revesls
that 857, of the grand total of the popula-
tions examined had lems than 65,8 of lead
por liter of urine. :

‘The “normal” vahues of lead in the blood
range from 15« o 40-g/100 ml Of the
total population, more than 987, had lrad
valurs bems than 50,.2/100 ml of blood. In
general, blood Ieed bevels of urban subjects
were found to be slightly higher than thowe
from rural subjects. There was no significant
difference between the srxes

Comment

In & recent comprehenaive review, Stopps
has tabulated sll available datsa on “normal™
blood snd urine lead levels (rom 1925 to
188S.! While his fndings show a certain
amount of wvaristion among the numerous
tudiea, the ranges and are nol great-

ty diflerent from those of the prenent investi-
gation. Of particular inlerest is the fact that
there §s no signifcant change in the “moe-
feal” blood and urinary lead over the past
» e or four decadea.

L is a wellknown fact that a certain
amount of lead enters the buman body dai-
ly. mainly by ingestion and inhalation Mast
of this amount is excreted in the leors with-
out being atworbed into the bxxd stream?
Ingewtion of lrad compounds in food and
dnnking water sand other beverapes con-
tributes most of the daily lead intake. The
sir also contritutes to intake by fnhala-
tion ), although 10 8 considerably lewer de
gree than ingestion The levels of lead in the
blood and urine are generslly believed to
reflect the cegree of expasure and absorp-
tion.

Concern has bren expresed that in-
crvaand burning of gasoline by the internal
combustion engine and the wider use of lead
in industry are causing additional expossres
%o lead in our environment. Al the seme

Arrk Enreon Heatth—Vel 15. Julv 1987
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time the smounts ol mimnvmn-l \-d
from insecticides, laad pipe, and paims have
decrvased. It wauld appear that the incerase
of leed from the former sourcem has been
talanced by decreanes from the latter.
The Jrad levels reported in the biood of
the New Guines aborigines (Table 2) are of
perticular Interret jn that these natives, Liv-
ing in the hills of New Guinea, awsy fram
inductrialization and motorization, showed
biood lend lvels higher in range than uwrban
and rural Caldornians. The mean firwre of
22,.5/100 ml of blond was higher than thet
o samples from 13 other looalities, in-
cluding California, Ohio, snd New York
city. Menn levels from England, Yugeslavia,
and Finland are alightly higher than the

.New Cuires mean

Because of these findings, moew detailed
informetion was obtsined from the medical
officer serving this New Guires srea. The
general environment B completely monin-
dustrial and is free of even minima! amounts
of gaaoline fumes. Cooking is done in uten-
sils made of unfinidhad bamboo tubes. Other
damestic utennils are made mostly of wood.
These olmervations serve to iliustrate the
difficultien in amsuming a simple relationship
brtween residence and body Jead levels”
Variatiws In the lead content of “virgin™
soils has been pointed ot by Kehoe?

s y and Conchund

The results of 2 study of “normal” Jead
Jewveds in the blaod and urine of inhabitants
of 15 foreign coumtries and the United
States have bren reporied. A tola]l of 829
urine epecimens and ROl bicod specimwns
have bren anahyzed for lead contmt in a
omtral lshoratary using a standard dithi-
sane methad.

The “normal” level of lead in the urine
muy be assumed t0 omiter about & mean of

35~xulhdr-nlhud-nm Imhdlv-
than 65.¢ of lead per liner of urine were
found in 857, of the sam)ins tested.

A “rrmal” range of lead in the blood s
surpested from 1%.g o 40, of lead per
10U ml of blood. In 857, of the tested popu-
lation, value helow 50.5/100 ml of blood
were found. The mean value of the present
study was 17ug of demd per 100 ml of blood
with & standard deviation of 1L

New Guines shorigines show sversge lmd
Jevels in blowd comparable with thase of in-
dustrialised countries.

Recrnt itvestigations of the Jead content
of human blad ' incduding the study reported
here) do not difler gremily from those shown

MI) A © Riwrdo Hadded Ohile: Jaroslew
Toaingee. W1 Casrhcalowakis: Mostals F1 Baswwl
MDD aied Arsd Repubie), £ Kmg. Eng-

Eqvpt
bad: 1oe Nore MN. Fwland, M Wesnemenn

wwt‘mnmlydfob‘uh. B

Iramsa MD. Ohie State University.

Froncsl syppart for the studms wee prewided
Sovrvun reemsrch

Mloducione University, which & draigaeted
as the WHO Laboretery fer the study of
faraal vaduse of teax mibstsaces ja e hammes

L Sama GJ - Lesd Canrentration In Blgod sed
Urine of “Tarmal™ A Hoview, rend be-
Sove O Sympewian o Ervirosmental Lead Con-
Bmine tera,. Woeshmgten, DC, Dee 33, 1965 (mutme-

agraphed ).

2 Kohwa RA- The Metoboliam of Lond in Man
i Health and Dissew. The Harbem Loctursa 1988
4 Rey 1nat Podbdc Noalth 34177300 (Ang) 1961

Prnwd snd Pubhohed 1 the ['nird Bates of Amenss
Arch Encrron Heolih—-Vol 18 July 1967
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