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R~ T j From the Directer of Hashth and Setety S e
7 Lewd Indwsiries Anecietion, Ine.

- g Y : ,/"‘ 292 Modison Avenve

/ New York, M. V. 10017

LEAD HYGIENE AXD SAYETY SULLETIN
Ro. 175

To: ALl Members of the leed Industries Assoclatica, Ine.

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

Attached for you is a copy of the paper given in San Fruncisco st the Amsricea
Public Health Association 1966 Annual Meeting. You vill remssber scme press

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

sure vere normsl as to body leed content as compared t0 pecple from fifteen
industrialized countries.

In our opinian, this is coe of the most important documents ever tO appear as

; far as its fuctusl apalysis of the situatico is cancerned, snd ve suggest the

d videst possidle distridbution to individusls who have sa interest ia alr poliu-
tico. For this reason we have obtained extrs copies and hope that you wvill

Tequest them for those representatives of government and other sgencies ia

; your sress who have addressed themselves to the Qquestion cf air polliutice and

] vho are likely to shov ipterest. Such individuals would include your state

4 and locel legislative representatives.

Since most of the press and pudblic resction to lead and the question of sir
polluticn has been unfavorsdble, we urge that you make vide use of this stuldy
by the World Bealth Organization. As you will note, the study was sponsored
by the VBO with the support of the United States Public Heslth Service, 8o
that {t bas been 1ssued under the highest auspices of government.

Ve hope that v vill be favored vith & large nusber of requests from you for
extra copies of the paper.

VYery truly yours,

S D=0

Don O. Fovler
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An International Study of “Normal”
Levels of Lead in Blood and Urine

Lownsrd 4 Clakdutve, MD, and A Wolirt Nasrer. MD New Yirb

IN 1960, the Warld Heslth Organixation
and the Columbia University Bchool of Pub-
txc Health and Administretrve Madicine be
onstw idecontad in the status and validity of
current conorpts of “normal valus™ of leed
in the blood and wrine. For the purmpose of
this sudy the term “normal” mesns the
amount found in presans who have had mo
evident occupstional maedicinel, or ether
]

of exp

Preliminary investigstion was carried out
by means of & Questionnaire smt 10 & e
ber of rslablivhed foresgn investigators re-
qursting the valum for lead in the blood and
unine accrpied by each iovewt gator as brng
within the normal range. The information
gainad in this mannery revealed 8 wide range
of valurs based mantly on the exprrience of
aach investiguior in personal studwe of
unexposed groups Review of the post World
War I liecature showed comiderable
differencen in valurs Lriweett ouniliie and
evers within the same country. All of theee
data immedistely puaed the question: Are
the differencrs in meana and ranaes reel or
are they due 0 diffrrences in lahuratory
techniques ar 0 other variabies®

In order {0 rliminate variance of laborato-
ry technique or method as a significant fae-
tor, it was decided to dmign » study in
which apecimers {rom all sourcrs were sret

Submiitted buy pubdiration Dee 2 Y008, arcoprod
Feb T2 IWKT

From the Division of Orvupntansl Modirsms,
rehosl of Ihbler Health and Admunistrative Medi-
come Columbe U'nrerely New York

Road befors the Nowsen o8 Rveluating the Health
$hers of Aw Duibution durtng the ammunl meeting
ol the Amernua Puble Heslth Amarwiien, Res
Prancwm Nev 1. 7

Heprint reguesin to 000 W JaRth M, New Yert
Wi Ly Ueldweter)

o & single cenlrs! latorstory for analyss by
& ningle standsrd method. Collaborating iab-
oratories were srieccied in 15 countries and
in three sections of the United Statea. The
study was begun ia 1961 with the ecupers-
tion of WHO and the support of the Divi-
won of Oocupetional Heslth of the US Pub-
bc Haslth Bervica

Mothed

Al eolisharating lnbursiones mads the:r own
arrangsments fof obtasning sampire Mony seb-
pcta wore hampntal smployess ot clinic patirnis
borsuse of eemy Mhhhty bt they wrew

d for to led Blovd
nﬂ-wmmwl_‘nﬁ
mal” subjrcts of both seves in rural and erben
arren Bpwcumens of 130 oc wrine (taken from
pded 34-bowr sprovmens) and 38 o of blood
were ablained {rom cach of 0o mere thas N
subjerts por yrar 18 sach ollaboreting labors-
tory arve The spreimens wete placed in chemi-
cally clran glam comtainenn ar pulyethylens
brttles and mhepprd by o7 mail or air sapreas
e Columina Umevermty, Drvimon of Occupe-
vonal Mrdiine All spwcimens wete analyard
by & standard dithuone mrthad under the se-
prtvison of the iste Morre B Jacebe. PAD.

Rosalts

Teble 1 shows results by coustry for urine
ancC bicod lesd with renge, mean, median
and standard deviation (8D).

study ss well as of othee studies # can

On the basis of the Aindings of the present
be
suggesied that the “narmal™ levels of lead in

Arch Kniiron Heslth—Vol 15, July 1987
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LEAD IN BLOOD AND URINKE—OOLDWATER & HOOVIR [ 1}

el 8 i v .'v n .

/AN of Yrine Ma/100 w Baneet
Sompie Sempte
Country Suse Bonge Weden Ness O Sre Range Mleten Meon |
Argetve “ 1078 e ) 1 e Y IRY) TR
= ) L s 18 » 30 e 17 '
Cavcrowonin 20 s70 e a2 20 o801 0 0
o 77 wo% & “w e ) 0 17 x 0
[ % _10% 4 I s 1060 08 » 2
[ [ D) 7 12 o 40 12 15 [
"oty ™ 10w #3110 2 t& 10 T
Jepen © % a2 » e [%) sec 20 70 []
wotend ® 1078 9 3 e [>) o4 13 18 ]
oy ) 380 N 27 » 2 (%) . 7 0]
Potond [ n » T e o 12 1] .
[y [ ) ™ D) % sy w 10 3
[T ) e 2 D [ s80 % EEEET)
Unied fungsem » o 7} a3 2 » 048 23 2 19
Unod taates
Catterns s n s B 103 W 1
Nemvor Oy 110 CSITET » n_ 10 100 17 n_ e
One © 1080 3 12 @ 1683 1) 1e .
New Gunes . % 10e 01 ” )
™ [ »o1
Agureprte <) » 14 10 1 n

© Senderd Sovistiva.

the urine range from 30.g/liter (approxi-
mately 287, of the mmples ware st this level
or lem) to 65.g/lter, with the avernge
around 35.z. The present study reveals
that 857, of the grand total of the popula.
tions examined hed b than 65.g of lead
por liter of urine. :

The “normal” values of lead In the blood
range from 15«8 o 40-g/100 ml Of the
total populstion, more than 887, had lad
valurs beas than 50,2/100 ml of blood. In
general, blood lead bevels of urtan subjects
were found to be slightly higher than thowe
from rurs] suhjects. There was no significant
difference between the scxen

Comment

In & recent comprehensive review, Stopps
has tabulated all available data on “normal™
blood snd urine lead levels from 1925 to
1885 While his fndings show a ocertain
amount of varistion among the numerous
studies, the ranges snd means are not great-

ty difleront froem those of the present ovesti- (@)

gation. Of particular inlerest is the fact that
there I8 no signifcant change in the “moe-
feal” blood and urinary lead over the past
o = or Sour decadea.

L is 8 wellknown fact that a certain
amaunt of jead enters the Inaman body dai-
ty. mainly by ingestion and inhalation Mast
of this amount is excreted in the leors with-
out bring atworbed into the bixd stream?
Ingewtion of lead compounds In food and
dnnking eater snd other beverages con-
tributes most of the daily lead intake. The
sir also contributes to intake by fnhala-
tion ), although to 8 considerably lewer de
gree than ingestion The levels of lead in the
blood and urine are generslly brlieved to
reflect the cegree of exposure and absorp-
tion.

Concern has bren expresed that in-
crveand burmning of gasciine by the internal
cambustion engine and the wider use of lead
in industry are cauing additional exposures
to lead in our environment. Al the seme

Arck Environ Heath—Vel 15. July 1967

.



LIAL4329

P e “
e tie 5 A AR MR e

- .

i it .

’ : ) - i ‘J‘k‘:‘; ’
B PN N VRVORL PR o i St S
e B s i i kond Lt

[} LEAD IN BLOOD AND URINE—OQOLDWATER & HOOVER

— e s g e o

Toble 1 —Loed Cancontretions jm Uring by Resttence {.‘ILM)

9 Urpen Rurnt

Ittt lasasiady Wl

omme Sempte
Conmvy e Rongs Mecwn Mesa 30 e Fangs Medwa Mess 1O

Argemtma a2 o a7 YD ¢ w n 5 7
Ca 3T ey e D 3 [ »w ...
Crecrovevera 20 870 a8 YR U -
T T Tless e “ n s 1048 12 T
Copond T30 oes T ae « » - . N
e 17 33y a8 0 1 29 108 &8 Qa8
wenene w10 2 3 1 % nr_ 21 n
T w320 o 2 S ¥ 12
Twey ™ 1csa e 3 10 . . .
lovan 22 o @ 47 s 204 » 3 13
Pore 12 10%0 1 2 0 ; .
= et 32 1000 2823 127 e . WM 7% 36 1s
pravbuey T FLIET) 1 3% 1 n D
Yugsiovs "0 ises 2 » 1o 16 2040 8 o u

Unang Staws .
Cortornig 188 8 e 12 « 188 0N x a3
Wew Yors Cy 110 SN % n .. . .
Ome 20 1678 a4 1y 30 1598 1e 17 T
Ngw Qwnny e e aee con veu aee aon ane e ne
o™ 73] 32

. Urtea ot - =z

Somaty - ) Sempte
Canortry Se Ronge lMegwes Nesa §0 e floage fedwa een 0
Arguatee a3 1% s [T . ST 0 D)
Cre 34 33 19 18 . 1 " ..
Crechessmmbsn » 3] A4 fad [ e .- wee v
Ttow 19 1080 18 13 16 ) 0% 1 2 D
Ttrgene ¥ oes 71 2 13 .
Tmane 17 1oso % 10 ™ 1040 26 16
e R T T » 2 10 10 e
[T «“ Se0 16 1e . 13 1028 18 s ‘
sy o e te 19 13 10
Jopasn 1 N " 0 ) 0 y
Pory 2 o . ’ [)
Potene 2 s 12 12 . “ s Q2 13 :
" Swden 16 s 18 » ’ 2 1. ST 10 ] .
[ ) [ s . e e te0 32 1e




LIA14330

LEAD IN BLOOD AND URINE~UOLIWATEKR & HOUVER [~

time the srmcunts of environmental lead
{rom ineecticides, laad pipe, and paimts have
decrvaned. It wauld appear that the increase
of Jesd from the former mourom has been
halanced by decreancs fram the latter.
The lead levels reportad in the bload of
the New Culnes aborigines (Tabie 2) sre of
perticular Interrst jn that these natives, biv-
ing in the hills of New Guinea, sway from
fndustrialization and motorization, showed
biand lead bevels higher in mange than urban
and rural Califormisns. The mean figure of
22,-5/100 m! of blond wrs higher than thet
of samples from 13 other looalitien, in-
cluding Calfornia, Ohio, snd New York
city. Menn levels from England, Yugmslavia,
and Finland are alightly higher than the

Because of these findings, more detalled
information was obteined from the madical
officer serving this New Guines ares. The
general environment 8 completely ponin-
dustrial and is free of even minima! amounts
of gasoline fumes. Cooking is done in uten-
sils made of unfinichnd bamboo tubrs. Other
damestic utennils are made mostly of wood.
These olmervations serve to illustrate the

g ing & simphe relationship

camntrsl lshorstary uming & standard dithi-
sane methad.

The “normal” level of lead in the urine
musy be assumed 10 ornier about & mean of

35«g of drad far liter of wrine. Lavels of e
than 65.¢ of lead per Iner of urine were
found in 857, of the samjime tested.

A "rrmael” range of lend in the blood s
surrested from 152 o €0xg of lead per
10U ml of blond. In 857, of the Lested popu-
lation, valum below 50.x/100 ml of blood
were found. The mean value of the pressnt
study was 175 of demd per 100 mi of blood

iy aupperted bv & grest tram the World Health On
smizauon 9 G Diviews of Orcupstiomal Meds-
cma. Schosl of Publx Heslth sod Adwunistretion
Meotcime. Cobemine University, whuh §» &
o the WHO Referesre Laboretery Sar the study of
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farmal velwse of teax mubstonces ja the hames
bady. .

a Heath and Dissess. The Harbem Locturwa 31980
4 Reoy Inet Podbdc Nealth 34:177-308 (Ang) 1961

Prinsed snd Pobhobed u the Unied Doty of Amenm
Arch Encrron Heolth—Vol 15 Jaly 1967
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