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ANTDIOCK COMPOUIDS AXD PUBLIC EEALTX

The attached repriot fram ETHYL NIUS, May~June 1962 1seus wes

Frepared by Dr. Rodert A, Keboe of the Yattering ladorstory sod s

& sbott summary of his work to date. We think you vill £ind this *
to be & timely and positive statemsct adout the subject and 1s ia

Dr. Keboe's uwual clear and autboritative manner.

The potential hazards dus to the use of lssd Bave been investigated -
more iotsnsively and extensively than almost exy other msterial knowa .
today snd such ixpartial snalyses es that mede by Dr. Keboe invarisbly
indicete that tha hezard s well under oomtrol.
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ANTIKNUCK
COMPOUNDS
AND

PUBLIC
HEALTH

. latensive mefical stufies show
“that lead alkyls ia psoliu aod -
lead compounds in automobile
exhaust create ne hazards
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At THIs TiMe of increasing interewt in the
cleanliness and purity of the air—panicu-
larly in and around the country’s larger citics—
the X and composition of bile cx-
haust discharged into the atmosphere s widely
discuned. Since tetracthy lead, tetramethy! lead
and related kead sliyls are uved a0 antilnock
compounds in peactically all motor gasolines,
quedions have been raised about the amoum
and powible cffects of kead compounds that may
e finding their way into the air through erhaust
Dapite improwions to the contrary, bots of
information is available on the concentration of
kad compounds in the atmosphere and on their
relation to public bealth,

Tetracthyl kad and other fead ally! anti-
Aanck compounds have been among the most
thoroughly studied industrial products, from the
standpoint of public health, in the last 38 yean.
Sunce leaded gasoline came into g ] use in the

mid-1920s, more time, moocy sad eflont heve - . - -

been devored to their modical aspects than 0

any other contemporary product, except the
practical spplication of atomic encegy.

Manufacturery Spomsor Research

Most of the modical rescarch into antiknock
pounds bas boen sp d and fi d by
antiknock compound manuf. 3 and much
of it has been done by The Kettering Laboratory
in the College of Medicine ot the University of
Cincinaatl. Findings have been published in scle
entific and medical journals and have beca made
svailable 10 lnvedigaton and 10 public health
authorities.
These findings have demonatrated connistemt.
ly that:
® Lead compounds dicharged from the ea.
hauut of autamobiles have not created a
hazard 10 the heahh of the public.

Antiknock Compounds and Public Health®

® The concentrations of lead from all sources
generally found in the sir of American
cities are low.

® The amounts of lead 1o which the peneral
population is expowd from all sources—
Linluding foods and beverages-—are below
hazardous Limits.

® There bas been no demoastrable change ca
the part of the average American, cither in
his intabe or output of kad, or in the
amount retained in his body, ia the last 20
y€an Or more.

An und ding of the

of lead and

of the body's intake and atworption of it makes
these statements more measingful. Here are
facts to help provide such an understanding:  *

First, lead antibnock compounds are only one
source of the total lead in the atmosphere. Just
how much of a source, it is difficuk to estimate

1a wedylag Ired tons fn the ptasenpd
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edewbptd until afier keaded gasoline had come
into widespread use. However, it is & well known
fact that lead in the air comes from the combus.
tion of wood, coal and vegetable matice, from
lead in the soil, from man-made products con-
taining kead, and from lead in metoorites.
Sccond, (ar more lead Is taken into the body
from food, water and other beverages than from
‘ . : the air. In many obscrvations & has been found
i ) that lead intake from food and drink averages
’ one-third of a milligram a day, whil intake from
breathing is as figthc 83 onc-twenticth of that
amount, or as much, perhaps, as one-fourth of
i, depending on where and how the houns of the
day are spent. (The amount of icad i the air
varics greatly ia different sreas of the same city
and respiratory volume varies greatly with the
sizc and activitics of aa individual.)
However, theimount of lead absorbed by the
BBaracl as the amount that envers the regie-
story and digestive systems should be carclully

. comidered. :
. Geoerally, ks than 10 peroent of the lead
swallowed b absorbed ia the digestive tract. On
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the other hand, from Jews than 35 10 as much as
30 pervent of the lead 1n typical city air may be
abwrbed by the respirstory tract. But remem-
ber, the amount of kead taken in from food and
drink is from four to 20 times greater than that
taken ia from the sir.

Absorption from Food and Alr

As a result, the average person in the geacral
population may, in an ordinary day, absocd
about 30 micrograms (0.03 milligrams) of lead
through his digestive tract and somewhat mors
or kas (usually less) from the alr. In other
words, lead in {0od and beverages is just about
as impostant as lead in the air in contributing t0
day-to-day atworption by the peneral public. -

But regardicas of the source of the lead which
the average penon lakes in. it has boen found in
repeated thorough studics that the quantitics of
kead cjocted from the body daily 30 nearly equal
the quantities injested that any sccumulation——
cven in a hfcume—is 100 small t0 be detected.
These accumulations, thercfore, bave little ¥
any physiological significance.

Yiou tn veusl proced .“.“




Spealing of the amount of fead which bs in-
haled, it has been found that concentrations in
urban atmospheres vary widely, From time 10
time, unusuaily high values have been reported
sad have occasionally been given more signifi-
cance than they deceve. Generally, however,
the Jcad content of the air of representative
Amcrican cities is very jow,

In this connection, it has boen found that the
stmorphere o individual American citics may
contain an average of from one 1o six micro-
grams of lesd per cubic meter of air, although it
b doubtful that the average is & high as six in
any one city.

These averages are far bekew the concentra-
tioa of 200 micrograms per cubic meter which
is the acoepted U. S specification for safe con-
comrations of lead in the air in industrial plants.

This specification docs not apply 10 the pea-
cral atmosphere, of counc. Invicad, it takes into
mduumlkmwmhwmnm
occ ! ex to kad (approtimatcly
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Tberu!cmmdulﬂy insofar as human
axposure 10 kad bs concerncd, b freedom from
8 raic of intake and abwocption that will canse
progressive accumulation of Jead ia the body
over a loag period of time. Under present pen-

eral conditions of exf . outside the Iead in-
dustrics, no such accumulation occurs.
Looking ahcad, it is possible 10 recognire any

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

The reduction can be traced, in pan, at least,
10 feduction in airborne kead contributed by cosl
combustion. It appean that the amount of Jesd
in the Cincinnati atmosphere from the combus-
tion of coal had at nc time been st keast' the
equivalent of that from automobile exhaunt. This
fact alone helps put the subjoct of Jead in the air
in more balanced penspective.

Of perhaps evea more pertinent significance
are these findings: ’

® Availables data indicsie that there s 0o evie
dence that groups of people living in Los An-
geks, 8 so-called “smog™ arca, are abwrbing
lead into their bodics st & rate significantly
greater than are corresponding groups in Cis-
ciansti.

paratively heavy bile traffic repeat
the paticrn of “normal™ findings on the Ames-
knmlalheluwymmluu.

kadohotplhhm .

Ol further hmm—cwhﬂyiolhedl fo-
dustry—is the fact that whike kead from svtomo-

bik exhaust has created no public heakh hazard, -

neither has unbumed keaded gasoline.

The low concentration of kead afkyh ia com-

mercial gasoline insures that there is no hazard
of lead abrorption in asciation with the usual
procedures of it cial distributica. No
case of tctracthyl kead pohoniag has occurrod

potential threat well in advance of its powibl
materialization and there iv ample time and aat-
idactory experimental meams for obtaining io-
formation required to cdablish a standard that
will provide 8 suitable margin of safcty.

1n consideting the part lead compounds from
automotwle cxhaust play in the overnll kead con-
tent of the atmosphere, the reswlts of periodic
and fairly comprehemive Investigations in the
<ity of Cincinnati are quite revealing. Since the
Iate 1940n, whilc there has been progresive In-

g the th :
pocted and dispensed keaded gavolines in the
ordinary opcrations of the Amcrican peiroleun
indudry.

Similarly, antiknock compounds, as such, are
nat found in the smbient stmosphere of cities ia
moce than minute traces, since sll but very
minute quantitics are burned 10 inorganic Jead
In the internal combuntion engines of automo-
biler. Accordingly, these compounds, of them-
sclves, present 0o hazard 10 the public heakth. ®

Repeinted fur §.eod Industties Avociation, 1ag.,
292 Madivon Avenue, New York 12, N. Y.,
from the May-June 1942 lwae of FTHYL NEWY
pubdenhed B Lihy) Corpuratan, New York,
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