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ARTTONCK COMPOUNDS AXD PUBLIC EEALTR

The attached reprist from ETHYL XIS, ay-June 1962 feeus wes

Jrepared by Dr. Rodert A. Kedoe of the Yattering ledoretory eod is

& short suwmary of his work to date. Ve think you will £ind this N
o be & timely end positive statement adout the subject and is in

Dr, Keboe's usual clear and sutboritative manper.

The potential hazards dus to the use of lead bave been investigated -
Bore iotensively and extensively thas slmcet exy other material knowa >
today snd such impartial apalyses a8 that made by Dr. Kshoe invarisbly
indicate that the bezard is well under ocmtrol.

Ve Delieve you vill find this article t0 de most interssting and
useful, ¥e have s limited mmber of extre coples if you should -
need them,

Don 0, Fovler
Director of Bealth and Safety
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- lotensive medical stufies show -
" that lead alkyls n gasolioe and -

leaf compounds in avtomobile
exhaust creale ne hazards
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By Robert A, Keboo, M.,
Director, The Ketiering Laboratory,
Colicge of Mcdicing,
Univwruity of Qiaciensd
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Antiknock Compounds and Public Health®

At s TiMe of increasing interent in the
cleanliness and purity of the air—particu-
lasly in and around the country’s larger citics—
the smount and composition of bile cx-
haust discharged into the stmosphere is widely
discumed. Since tetracthy] lead, tetramethy! lead
and related kad allyh are uved a3 antiknock
compounds in peactically all motor gasolines,
quedions have been faised abous the amoumt
and powible cfects of lead compounds that may
be finding their way inko the air through exhaust
Despite improasions to the contrary, kots of
isformation is availabic on the concentration of
kad compounds in the atmosphere and on their
relation to public bealth,

Tetractint kead and other kead alkyl anti-
Laack compounds have been among the most
thoroughly studied industrial products, from the
standpoint of public health, in the last 38 yran,
Sunce feadod gmoline came into geacral use in the

wud-1920s, more time, moncy sod eflort have .. . -

been devoted to their madical aspects than to
any other contemporary product, except the
practical spplication of b energy.

Manufacturers Sp Research

Mot of the medical rescarch lato antiknock
7 4. b. m Y A l“ #f 4 M
antiknock compound manufacturers and much
of it has been done by The Ketiering Laboratory
in the College of Medicine st the Univensity of
Cincinnatl. Findings have beea published in sci-
entific and medical journals and have been made
svailable 10 invesigaton and 10 public heakth
authorities.
These Aindings have demonstrated comistent.
ly that:
o Lead compounds discharged from the ea.
hauut of automobiles have aot cremed &
hazard 10 the heahh of the public.

® The concentrations of Jead from all sources
geneaally found in the air of American
citics are low.

® The amounts of kead 1o which the general
population is exposed from all sources—
Linluding {oods and beverages—are below
hazardous Limits.

@ There bas been no demoastrable change os
the pant of the average American, either in
his intake or output of lkad, or in the
amount retained in his body, ia the last 20
yean or moce.

As undentanding of the sources of iead and
of the body's intake and alworption of & makes
these statements more measingful. Here are
{acts to help provide such an understanding:

First, lead antiboock compounds are only one
source of the total kead in the atmosphere. Just
how much of a source, it is difficuk to estimate
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eveloped until afier keaded gasoline had come
into widespread use. However, i §s 8 well lnown
{act that kead in the air comes from the combus-
tion of wood, cosl and vegetable mattcr, from
lead in the soil, from man-made products coa-
taining kead, and from lkead in meteorites.
Sccond, {ar more lead Is taken into the body
from food, water and other beverages than from
) . . the air. In many obscrvations it has beea found
. ' that lead intake from food and drink averages
' onc-third of a milligram a day, while intake from
breathing s ss figthe a3 onc4wenticth of that
amount, or as much, perhaps, as one-fourth of
i, depending on where and how the houn of the
day are spent. (The amount of ead in the air
varics greatly in different arcas of the same city
and respiratory volume varics greatly with the
size and activitics of an individual.)

, ] However, the'Smount of lead abswbed by the
: | EOUpmrwcl! as the amoust that envers the revpir-
e o uoryoaddlmlymd\wldbewdwy
e T . idered

(@ Generally, ko than 10 percent of the lead
swallowed s absorbed ia the digestive tract. On

i’ mhmduﬂyhhm;a-&hnwﬁ

+twre s 0 hazard of Wvod ok

the other hand, from Jews than 3S 10 as much as
30 pervent of the lead 1n typical city air may be
abwxbed by the rewpirstory tract. But remem-
ber, the amount of kead taken in from food and
drink is from four 10 20 times graater thas that
taken in from the sir.

Absorption trom Food and Alr

As a result, the average penson in the gencral
population may, {n an ordinary day, absocb
about 30 micrograms (0.03 milligrams) of lead
through his digestive tract and somewhat more
or ks (usually less) from ihe air. In other
words, lead in {ood and beverages is just abowt
uimmnmukadmchcmhmmmm‘w
day-to-day atrorption by the peneral public.

But regardicas of the source of the kead which
the average penon Lakes in, i has boen found in
repested thorough studics that the quantities of
kad cjected from the body daily so nearly equal
the quantities injested that any accumulation——
even in 8 Wfcume—is 100 small to be detected.
These lats thercfore, bave linke ¥
any physiological significance.
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Spealing of the amount of lead which bs in-
haled, it has boen found that concentrations in
urban atmospheres vary widely, From time 1o
time, unusuaily high values have been reported
snd have occasionally boen given more signifi-
cance than they decrve. Genenally, however,
the kead content of the alr of represeatative
American cities is very low,

In this connection, it has boen found that the
stmosphere of individual American citics may
contain an average of from one 10 six micro-
grams of lead per cubic meter of air, although it
s doubtful that the average is 81 high as aix in
any one city.

These averages are far dekew the concentra-
tioa of 200 micrograms per cublc meter which
is the acoepted U, S. specification for safe con-
cenirations of lead ia the air in industrial plants.

This specification docs not apply 10 the pen-
cral atmosphere, of counc. Imicad, it takes into
consideration the shorier and more intermitient
occupational eaf to kad (ap imatcly
wmnwk)d‘«t«\.nw»m

E %” %
The real criterion of safety, insolar as human

axposure 10 kad i concerned, is froedom from
8 rate of intake and absorption that will cane
peogrewsive accumulation of lead in the body
over a loag period of time. Under present pen-
eral conditions of exposure, outside the kad in-
dustrics. no such sccumulation occurs.
Looling ahcad, it &s passible 10 recognire any

cmsalncomumplbnolpolmmdmwhw‘
lar traffic, there has been a significant reduction
in the lead content of the ais.

The reduction can be traced, in part. at least,
10 reduction in airborne lead contributed by cosl
combustion. It appean that the amount of lesd
in the Cincinnati atmosphere from the combus-
tioa of coal had at éoc time been at keast' the
equivalent of that from automobile exhaunt. This
Iact alonc helps put the subjoct of Jead in the air
in more balanced perspective.

Of perhaps evea more pertineat significance
are these findings: ’

o Availabls data indicate that there is no evi-
dence that groups of people living in Los An-
geks, a socalled “smog™ arca, are abwrbing
lead into their bodics at 8 rate significantly
greater than are corresponding groups in Cin-
cinnati.

comparatively hesvy automobile traffic repeat
the paticrn of “normal™ findings on the Ames-
knm(ameiuw)m\olu»

-kadahotp(io-hmud. [

= O further hmtu—cq«hﬂyio the oil h-',«
dustry—is the fact that whike lead from sutomo-

bie exhaust has created no public heakih hazard, -

neither has unburncd leaded gasoline. o
The Jow concentration of lead alkyhs in com.
mercial gasoline insures that there is ao hazard
of kead abrorption in asociation with the wual
procedures of its commercial distributioa. No
case of tetracthyl Sead poboniag has occurred
g the th ds of persom who have trans-

potential thrcat well ia sdvance of its powibl
materiatization and there iy ample time and ani-
idactory experimental means for oMaining io-
formation required to cvablish a standard that
will provide 8 suitable margin of safcty,

1n consideting the part lead compounds from
automobtile cxhaust play In the oveesll kead con-
tent of the atmosphere, the results of periodic
and fairly comprehemive investipations in the
ity of Clncinnati are quite revealing. Since the
late 1940n, whilc there has been progresaive In-

pocied and dispensed keaded gavwlines in the
ordinary opcrations of tie Amcrican petroleusn
induvry.

Similarty, antiknock compounds, as such, are
nat found in the smbient atmosphere of cities in
mawe than minute traces, since all but very
minute quantitics are burned 10 inorganic lead
in the internal combintion engines of sutomo-
bk, Accordingly, these compounds, of them-
sclves, present 0o hazard 1o the public health, ®
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