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.sz‘ All. ILZROVMember Réprésentatives, Diréctors, Lead Program Review Commlttee,,
Lead Env1ronmental Health' Commlttee and Lead Chemlcal Committee

From:ﬂ Af-‘, Ponlkvar

»Sﬁbject} ?Part Vi, Envirommental Héalth'Research Digest

_ Enclosed is a copy of Env1ronmental Health, Part VI of ILZRO Research
_'Dl%@ut No. 18. This is the first publication of this book, recommended lasu
’"ﬂfull by our: Execut1v¢ Committee and the Health and Safety Committee

: Whlle we con81der Part VI to be a positive. and forthright statement of

- lead’'s relationship to envirormental health, we also believe it only realistic
to note that portions of these summaries can be read out of context, to: the
udetrlmen+ of the lead 1ndustry, by those who are ever ready to point an :
,'accu51ng f1nger +It was for this reason that both. committees recommended . tha*'
dlutrlbutlon of thls book be made on a restrlctnd and oontrolled ba51s

- ILZRO therefore, 15 malllna the Environmental Health Dlgest on a conr o
.i:fldpﬁ+lal basis only to. .its members and member representatives serving on. comri”‘
o mittees, . Other distribut ion is to be effected under the control of ILZRO
'~members. ~The potential use and audience for this Digest will vary greatly .
- from country to country, dependlpg on the degree of concern on. tOY101ty pre- L
o vailing in those countries.  In view of these differing needs, we are now 1n },Ajs'“
.. the process of cstabllshlng proper dlstrlbutlon in each country thr ough the R i
g IL?PO membervhlp in thcae countries. : : ,

S ] Ue ¢eel ,hat thls Dlgest ‘can be: a . very effectlve tool for the Jeaa dine )

.W;vcust”y in- combdtflng negative forces, prov1dpd the contents are utilized 1th
~ "discretion. We feel that the methods of dlstrlbutlon outlined abOV° w1ll
,"effec+ thc peceSaary control

P I* members would llke additlonal LOplEo fo” 1nternal Cﬂrculatlon, tney
. may be obtaln ed. from IIZRO.
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Tnis flrst edltlon of Env1ronmental Health 1s part of the contlnulng

By effort by the lead 1naustry to fill gaps in knowledge concernlng the effects ;fk' ‘
. of lead on,man‘and,hls world. . The 1ndustry is convineed that while the. research‘)s E
,freported hereln 111 contrlbute to the Welfare of tne publlc, 1t Vlll also ‘

The 1nformatlon contalned in: this 1naugural venture is: based on various
research programs condueted under the direction of the International Lead
Zine Research Organlzatlon, Inc: (ILLRO), on behalf of leadlng lead and zine .
proaucers throuohout the world ’

Manv of these environmehtalkheeith research programs have been under

' way for several years. The lead industry, however, is aware of the growing
‘public interest in air and water pollution as well as other public health

matters. It has, thererore, taken steps in the past year to expand sharply
its ‘efforts in these areas. Thls brochure is one of those steps. But the

'greatest empha51s 1s belng put on the research progects themselves

The lead 1ndustry is not alone in 1ts work to establlsh the truth about '

~this metal and its relation to- env1ronmental health. Several research programs'
- are belng conducted cooperatlvely 'with such’ groups’ as the U. S Publlc Health

Serv1ce and the Amerlcan Petroleum Institute.

. The researcn~program descrlbed in thls brochure deals with many -areas. of

jlmmedlate public interest such as the effects on humans of particulate lead

compounds in the air under experimental condltlons, plus measurements of the
amount. ‘of lead in the air and in the human body Another project involves the.

“study of the relatlonshlp between the lead in motor vehicle exhaust and that’
on vegetatlon adJacent to public highways. A new use for the various isotopes
“of lead present in all lead from whatever. source is being developed by one  of
- our contractors in order to. ‘trace the lead in a particular sample from its source.
- . Another 1nterest1ng progect ‘has already shown that lead has no SpelelC effect
-..on the central nervous system tlssue in the mouse.

It is 1nterest1ng to note that a recent study showed that levels of lead

'ﬂ;1n the bodles of New’ Gulnea aborlglnes, living in one of the most remote and:

prlmitlve areas . of the -world, completely apart from clvilization, are compara-,

1ble with: those obtained: in industrialized. countries. This partlcular evaluatlon s

oL health effects of air’ pollutlon was: reported at an American Public Health
';fAscoc1at10n\meet1ng in: San Franc1sco in early November, 1966 “by Dr. Leonard

J Goldwater, Professor of Occupatlonal Medicine; and Dr. A. Walter Hoover,

both of Columbia’ Unlver31ty School of Public Health and Administrative hed101ne;'

Their study of people in 16 ‘countries concluded that despite increased burning of

gasoline- and wider use of" lead in industry, there has been no s1gn1flcant change

v'f in:lead 1evels of tne blood and urlne in the last three decades.

We have\also 1ncluded reference to other ILZRO research progects conducted .

 under other class1f1catlons but hav1ng dlrect or’ 1nd1rect relatlonshlp to

EPT 000797 . -
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:'fjlf,‘ffN‘wenv1ronmental health “An outstandlng example of thls is the LC—18 progect -
L on Organolead. Compoundsam Thisg’ program, conducted in The Netherlands: under

ILZRO sponsorship, is devoted to exploratory research in organolead chemlstry‘“ L

.. and to the" synthe51s of new compounds to be studled in appl:ed fields. One
“.result of: thes efforts nas Jbeen the development of organclead compounds that,
» fmay have a uremendous 1mpact ont world health in that the compounds have shown;
.. promise in the flght agalnst bllhaera, a debllltatlng dlsease that affects
"-yperhaps 600 mllllon;persons throughout the World.

. The format o‘ thls brocnure on Env1ronmental Health generally follows
'zthat establlshed yﬁthe other five: volumes, or. parts, of DIGEST 18 The '
*eomplete breakdown of DIGEST 18 by parts, is now as follows : .

PART T DIE culsm'zuvn 'WROUGHT ZING
~ PART II =  ZINC FOR CORROSION PROTECTION
~ PART III  ZINC CHEMISTRY

PART IV  LEAD METALLURGY

PART V. LEAD CHEMISTRY

RART VI ENVIRONMENTAL HEALTH

The six volumes review. progress from April through October, 1966, on .
;the various lead and zinc research and development programs conducted under
. the. dlrectlon of 'ILZRO. -:The projects reported in these separately bound
. sections are grouped under specific headings which most.closely descrlbe their
. primary’ engineering characterlstlcs or area of application. . These headlngs '
' provide a ready index as to publlshed data on specific, toplcs.. Appendlces
~include completed programs, other active programs, publlshed artlcles, and,
patents. . k
; . s fs‘,.
Attentlon is dlrected to the abstractlng serviceé of lead and zine
, llterature conducted by the Zinc Development Assoclatlon - lead Development
. Association in England and also sponsored by lLead Industries. Association, Inc.,
" American ‘Zince Institute, Inc., and ILZRO. Two companion publications, ZINC
* ABSTRACTS and LEAD ABSTRACTS, are issued monthly and are avallable on request
'i*through the approprlate development assoc1atlon.

R Addltlonal coples of the DIGEST or: further. 1nformat10n on. ILZRO work
 can be obtained from the approprlete lead-or zinc development associations in

o _your country. In’ Japan, “the DIGEST may be obtained, in the Japanese language, .

~ from Mitsul Mining & Smelting Co. Ltd. or from Mitsubishi Metal Mining Co.,
- Ltd In Italy, an Itallan edltlon is: avallable from Monteponl & Montevecchlo.

For further reference, detalled contractors' reports are avallable in

»j‘Lead and Zlnc Development Associations; in Great Britain, from the ZDA or
. LDA; in Italy, from Monteponl & Montevecchlo, in Japan, from Mitsui and o
7 Mitsubishi; and in India, from the Indian Lead Zinc Information Centre. In
"qrother countrles, requests for these reports shall be referred to ILZRO

. We: belleve that PART VI, Env1ronmental Health w1ll be & most valuable
caddition to the ILZRO RESEARCH DIGEST We are oonfldent it will become a use—‘

-"w;and throughout the world

EPL 000798+
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" I1ZR0 RESEARCH DIGEST NO 18

PART VI ENVIRONMENTAL HhALTH

I V,ACTIVE PROJECTS

- Iﬁr75 Human Expooure +t0 Partlculate Lead Compounds 1n the ‘Aix Under
o Experlmental COHdlthHSf’Unlv.}of Clnc1nnat1, Robert A Yehoe, M. D

K,The purpose of thls study'ls;to'determlne “the max1mum amount of 1nor—"

P “ganlc lead that can be 1nhaled contlnuously throughout a lifetime by normal
ﬁ,people w1thout a demonstrably progress1ve uccumulatlon of leaa in body tlssues

, The 1nvest1gatlon is llmlted to 1nhaled lead partlcles SO as to establlsh
its relevance to ambient air quallty crlterla This is done technically by

.afcontrolllng the partlcle 'size of the inhaled material within limits of less
“than 2 microms. Prev1ously work in the. Kettering Iaboratory has established

the fact that partlcles in excess of 2 microns in size. are likely to be
trapped in the upper respiratory tract and elther swallowed or excreced w1th—

o out belng absorbed in body tlssues

A brlef outllne of the methodology used in these studles w1ll be of in~
terest Since lead is present in all food, beverages, as well as the air we

‘*breathe, it is necessary to measure the 1ntake in: the human body from all
“sources and to differentiate that intake by means of balance measurements.

This ‘is accompllshed in these studies by measuring the. lead content of all

- food and drink. consumed by the experlmental subjects, together with the lead
content of the air they breathe and the balance measurement is obtained by a
_.continuous and complete measurement of all excreted lead in the urine and feces
“with supplementary measurements of the lead remalnlng in the body by means of
;gdetermlnatlon of lead in the blood : : :

. Prev1ous work has shown that by far the greatest amount of lead 1s taken

©'into the - human ‘body through 1ngestlon of ‘food. and drink. Therefore, in order
- to set up a true balance experlment a base line must be established. on each
 experimental subgect, and this base llne is determined usually as follows the
Lo-subjeet is. required to; purchase or: prepare; duplicated samples of everytnlng

" he eats and: drinks. For: 1nstance, if he eats in-a restaurant: he. orders two .
.complete meals, one of which is carried in a special container prov1ded by the '
j*Ketterlng Laboratory. “If he orders & drink in a bar, he purchases two - one
. for: analys1s These requlrements are malntalned throughout the course of the .

experlment

.Similar requirements applyvto all of his" body excretlons, and theSe‘are

ﬁbsaved, in speclal contalners, which are® provsded by the laboratory and- the
V;contents of which are “analyzed in the laboratory This procedure is tarried

. f on for a perlod of one year. before any ‘exposure to extra amounts of lead is f»
:E;‘nlnltlated end thus provxdes a base llne for the partlcular 1nd1v1dual

e At the end of tne pre-exposure perlod the subgect spends the requlrea,“‘ '
.'gamount of: time every day in specially built exposure chambers: which are large’
. .enough for comfortable activities, such as study. In these exposure chambers

EFD 000BOY




"known amounts of 1norganlc lead of known' partlcle size are 1ntroduced to }-_
prov1de a contlnuous exposure ior the subJect : :

: Of course, the prev10usly descrlbed analyses of food and beverages, plus"

T bodily. excretlons, are malntalned uhroughout -the course. of the exposure. phase’

of the experiment, as this is necessary to differentiate “the relatlve contri<

© bution from: food , beverages, and air.’ - Upon. termlnatlon of the’ exposure’ phase

. .of the experlment the: subgect 1is followed again for.a’ “period of sufficient. .

o length’ for all of hlS measurements to return to hlS normal" or base line w
fvalue. : ‘ : R .

‘This is. a very brlef outllne of. the methodology that has been used for o
: ;the past 30 years at the Kettering Laboratory for human exposure studles.

. _ The manner of generating the lead particles used in the exposure phase
is of interest. A& specially designed propane fired ‘bunsen burner is used to
‘which is: monitored a controlled amount of tetraethyllead which, when burned,
‘generates lead sesquloxide of the required. particle size. The lead particles"
are dispersed throughout the chamber in a homogeneous concentration and period-
. de sampling of the air inside the chamber is made as a monitor of this concen- -
'tratlon. Psrticle s1ze determlnations are also regularly performed '

» The present experlment is’ de51gned to prov1de a study of contlnuous expo—
sure to air-borne lead and involves a new technical approach due to the recog-

. 'nizable dlfflculty, or 1mp0851b111ty, involved in finding a human subject who

~would remain in an exposure chamber 24 hours a day, seven days a week for a
. pericd of a year or” more :

. " The experlment outllne was evolved to. study whether or not a progress1ve :
'"1ncrease in:time would prOVLde enough points on a curve so. that extrapolation. !
~out to 24 hours a day was possible. This experimental outline was as Ffollows:

~ the human subject remained. in exposure chambers first for three hours a day,

' every other day for 16 weeks; then six hours a day; every other day for 16

-+ weeks; then for 9 hours a day every other day’ for 16 weeks; and,finally for 12

s hours a - day every other day for 16 weeks. , o . : o

. A concentratlon of lead in the chambers durlng thls phase of the experl-
,'vment was maintained at 150 micrograms per cubic meter of air. This ‘Value was
”tdellberately selected " as prov1d1ng an amount of lead which could be measured-

: v‘}by its increase. in blood and urine. = The results of thls experlment provided -
.;53a validation: of the method and gave values on the curve of blood. and urine of
.4 points whlch 1ncreased stepw1se -and which showed comparable values ‘for- each’

subject durlng the exposure . time. Extrapolatlon from the L p01nts onthe curve
to'the 24 hour per day time showed that both subjects would ‘have reached the
same level of lead in the blood at about" the same time as 1f they had been ex— i

»posed durlng a 24 hour a day'contlnuous exposure.\, 5

At the present time there are two subgects belng exposed in parallel

“fﬁichambers to similar concentrations of lead in.air for the purpose of this ex- .

. periment. The prellmlnary phase of this experiment was started. 1n 1963 and the

"%‘;vexposure phase of - the experlment is mow belng carrled on.
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: 13;86 Lead Glazes ‘for Dlnnerware, School of Ceramlcs, Rutgers, The
State Unlver51ty, John H Koenlg : )

The obgectlve of thls program is to further the understandlng of the i
-‘manufacturlng parameters which must. be controlled 1n order to: av01d the mls—;
e”use and 1mproper appllcatlon of. 1ead glazes. ‘ ;

S The operatlon of a. pottery represents the use of knowledge galned by o

men durlng the 'past 29,000 years. Many, if 'not most ‘of the: technlques and’
procedures used areof . a strlctly emplrlc nature. In the élaz1ng ot pottery
_ for dlnnerware emplrlcal guldes are not suff1c1ent to provide- good ‘quality
.jncontrol and a product that ‘is reproduc1ble in nature. :Because'all good glazes: .
require a certain amount of lead in their compos1t10n to provide the necessary \
. plastlclty, freedom from cra21ng, and ease and economy in manufacturlng, IIZRO -
: and the U.S. Potters Assoc1at10n decided to investigate the parameters in- '

- volved 1n prov1d1ng satlsfactory and 1nert—1nruse glazes. .

LR

,The inert quallty of the glaze is tested by means of a determlnatlon of
the leachability, or release, of lead from the finished product- during normal ,
‘use. A test was devised and proposed to ASTM for. this purpose. - This test has .

been accepted by American Society of Testing Materials (AQTM) and is now de-.

. ‘signated as "Tentative Method of Determination of Iead Extracted from Glazed
© Ceramic Surfaces" (ASTM De31gnatlon c 555—6& T, Issued T 1964).

With thls test as a tool for the determination of the adequacy of flrlng
. temperatures, glaze ‘composition, furnace holding time and other necessary . ‘
.- manufacturing parameters, the research was begun. All of the foregoing. llsted
“.pafameters must be under control to prov1de a properly flred oroduct

L . The 1nvest1gat10n has been underway for the past two years and is- expected
to be completed about  the middle of l9b7 It will be followed by the prepara~
_tlon of a manual. or guide for potteries and should be of interest to all those .'

engaﬂed in the’ manufacture not only of dinnerware but of ceramics in ‘general. .-
_V~An 1nvest15at10n of this kind has not been made before and the 1nformat10n that
- belng developed is not avallable elsewhere. ‘ , :

IH}9+ Study ‘of the Blologlcal Bas1s for lead Intox1catlon, Harvard
Medlcal School, Bert L. Vallee, M D : .

i The blo.hemlcal behav1or of. lead in the human body has not been studled
i a definitive manner and it is the purpose of this . 1nvest1gatlon to provide.

q:1 fundamentalgresearch study of lead in biochemical systems.  This work will = "
involve not‘only chemlstry of enzymes and 1nvest1gatlons of other body tlssues

The flrstageneral;area of approach has been 1nto analytlcal chemlstry 1n _

~ofitrace amounts. A heavy emphasis _in this. phase of the program:has been on atom1c7
. ‘absorption spectroscopy ‘and direct methods which would provide the requlred '

" sensitivity witHout time consuming separatlons and destructlon of organic

" matter and concentratlon by ashing. Investigation in this area has been 1nterh
.esting- and frultful and is oontlnulng with many dlfferent reagents, absorption .
.tubes and varylng spectral absorptlon lihes. ~Fundamental investigations
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: viof various burner designs for the atomlc absorption equipment have also been
L made. v . . ; ,

o Next a study'of the 1nterference by’lead W1th heme synthe51s has been o _
fw,approached by 1nvesu1gat1ng ‘the metal blndlng propens1t1es of serum transferrln._»
'1Thls work is now underway ‘ - o

e Other studles have been 1n1t1atea along these same llnes u51ng the re—\‘
g;;late ”'etal blndlng proteln conalbumln. ) : ; v « L

o Of great 1nterest is’ the investlgatiznof metallothloneln, Wthh is’ 8. : ,
']small molecular’ welght proteln that ‘has been isolated from horse: kldney cortex.v

L . "It has been shown that cadmium and' zinc are influential in this system and tend

o to compete w1th the sulphur in: metallothloneln durlng normal metabollsm

oo L Another promising model for work on heme synthesis ‘and onpe which has been
‘ :1previously studied in connection. with porphyrin synthesis, is the use of.
fTRhodopseudomonas spheroides,which is & phytosynthetic microorganism that
'may be grown in the light and which has shown a definite sensitlvity to lead.

5 Investlgatlon of s1mllar systems has shown that E. coli is affected by
" the presence of lead in the growth media and work on this w1ll serve to comr
_pare the effects of lead in a different mlcroblologlcal system. : '

A1l of these,llnEs,of‘approach are being followed at the‘present time.

'fr;}' ‘ 13}106 The Ketterlng Abstracts of avallable literature on the, Blologlcal
: i —and Related Aspects of Iead and Its Compounds, College of Medlclne,
Unlver81ty of Cln01nnat1, Irene R. Campbell :

~ - The- Ketterlng Abstracts of the World medical llterature on lead are .
“published quarterly by the Lead Industrles Association for the use of the medlcal
.and allied professions under the joint financial sponsorship of the Lead

‘ Industrles Association of New York, the Lead Development Assoc1atlon of London,
? and the Internatlonal Lead Zlnc Research Organlzatlon, Inc, of New York.

IB&JD9 Study of the. Relatlonshlp between the Iead from Motor Vehicle
- Exhaust and that in Consumer Crops, Statewide Air Pollution.
Research Center, Unlver51ty of Callfornla, John T. Mlddleton

L There have been a: few studles reported 1n the llterature on the extent of
contamlnatlon of the, 5011 and crops near highways. by exhausted lead products
from 1nternal combustlon englnes‘ - Most - of these studles have ‘not provided
quantltatlve knowledge of the extent of the: contamlnatlon, the dlstance that
it travels, and the 1ndlcatlon of 1ts effect on s01l and crops B

uiicountry for making this type of investigation and has begun a study which will
“take into account vehicular: trafflc, highvay design. parameters, air borne lead,
jfamount of lead normally present in the 5011 along hlghways, addltlonal lead ‘

£pi. O00B04
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added from contamlnatlon, and 1ts eerct on various frult, leafy vegetable‘
and root. vegetable Crops: as groWn, as harvested and as sold. In addition,
all of these parameters will-be' measured at varlous dlstances from heav1ly i
’traveled.maln hlghways and secondary'roads :

A moblle laboratory has been desrgned and bullt whlch wlll enable com-
o plete freedom in ' the selection of sampllng sites for. a1r~borne lead compounds.
l,A speclal motor generator set is ‘included. in this laboratory ‘which will be §
S i “‘_sasollne -~ At “the present tlme work on: the analytlcal phasej_ o _
=;,ﬂff‘3!;~of this, progect is under.way A - , SR Shhat ERTCEN

e i *;y_' Iﬁ%llo Contlnuous Inhalatlon of Iead by Rats, Un1vers1ty Of Cln°1nnat1:“
ST R College of Med1c1ne, Emil A Pfltzer.-

K. ’ - This is a study us1ng laboratory anlmals 1n an exposure to.air-borne .

MR 'concentratlons of finely divided lead oxide to provide a further test of the

. study procedure used in’ progect 1B975, where men are belng exposea to similar
concentratlons of lead oxide. o

This study will be helpful espec1ally since animals may be exposed con-
tinuously, whereas men must be ‘given time off.. In other words, the research
i . oois des1gned to establish several more points on a contlnuous exposure curve
L to help substantlate “the human exposure. curve.

: IH;lll Contlnuous vs Intermlttent Inhalation of Lead by Rats, Unlver31ty
» of Clnc1nnat1, College of Medlclne, Emil A. Pfltzer ‘ .

|l, © . This studyﬂls really a~part_of IHéllO in which rats are;belng used- to
- ... check the IH-T75 project. In LH-T75, men must be given time off from the ex-
posure. It is.the purpose of this program, therefore, ' to compare these
\1nterm1ttent exposures w1th contlnuous 1nhalat10ns.»

;f;_'.ﬁ;v'w:' IH—llT Effects of Lead on Tissue Cultures of ‘the Central Nervous System,
SR L v iCollege of: Physmclans and Surgeons of Columbla Unlver51ty, ;
Margaret R, Murray ’ ; .

) 501ent1sts at Columbla Unlver31ty have descrlbed the technlque of pro-"'
t_fv1d1ng a viable culture of mouse central nervous ‘system tissue and of main-
~taining:the growth of this: tissue in approprlate nutrient solutions for ex~ - o
tended perlods of time. %JThls technlque has been- successfully used to- evalQV;g%Q-m'
uate: the ‘effects on such tlssues of various: metalllc 1ons by 1ncorporat1ng I

such 1ons 1n theinutrlen solutlons.g,v S : i L

. An extensive study -of various concentratlons of soluble lead ‘added to -
: *nutrlent solutlon is now belng made and ‘initial research ‘indicates that i

glead ‘has very little. effect on the growth and health of: these in vitro '
,“_cultures.v A complete report of. thls study w111 ‘be avallable ior 1nclusmon
'~i'1n the. next 1ssue of thls dlgest. I : : : o
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13%118 Study of Lead Burdens in Laboratory Anlmals, School of Medlclne, <
: Wayne State Unlver31ty, Ralph G. Smlth L :

‘ C [he "objectl i thls program is to study the effects on anlmals of exe
1¢;[posure£to“ambien ; evels or urban alr pollutlon : : :
: About three years ago Wayne State Un1vers1ty set up a serles of parallel
. exposure. cnambers, which could house mice, rats, ‘and. other laboratory animals
;and}expose a"llel groups ‘of. the animals. to air drawn from OVEer.a busy street
2] At the ame‘tlme, equal groups of similar animsls were ‘exposged
‘o leanv 1ltered: Biof as‘controls.g The exposure of these anlmals was not }:‘
:iorlglnally 1ntended as a“lead experlment However, ‘after the anlmal exposures
C yere. completed, this: prOJect was set up to measure the: amounts of lead picked
L ups during the llfe cycle by the: exposed animals and to compare these with the
‘Jamount picked up by the’ control anlmals breathing: flltered a1r The analyt—
1cal work is belng done now. , :

Iﬂ&ll9 The USe of" Lead Isotope Comp031tlon as' an Env1ronmental Tracer,~
Isotopes, Inc., D. F. Schutz '

tv The obJectlve of thls progect is to use the most advanced technlques to
'attempt a measurement and documentatlon of the amounts of lead contributed to
: anlmal and plant systems from varlozs sources, both natural and man made.v

. Many studles have been made in the past on the amounts of lead present

"Jin our env1ronment, 1ncluding thet in air, food water and soil. - It would
be/ of great 1nterest to be-able to determine the source of the lead in &

: particular sample ‘This has not been possible previously For instance,

- the particle size of alrbborne lead is so low that identiflcation of the com-

- -pound is 1mp0551ble In analy21ng lead in food and water, usual analytical

-~ technigues merely 1dent1fy and quantify lead as lead. It is the purpose.

*of -this particular study to examine the use of isotopic measurements as a L
H“dev1ce to trace the source of lead in a partlcular Sample., This would help 1 ol
‘evaluate the quantltatlve relatlonshlp between the lead found in a food '

item and 1ts source, for example, whether the source was from soil or’ water '

"[or air.

o Lead found in mlnes and s01ls ex1sts as a comp051te of the several 1scej‘"‘
5 topes ‘and 1t has. been found that the 1sotoplc distribution in a. partlcular _
‘sample of ‘lead -is characteristic of its source. Sens1t1ve megsuring - technlques
_Have: been devised to characterlze lead 1sotop1cally and it is proposed that ‘
fthese technlques be used in ‘this: study ’ Because these. technlques are. extremely iy
,en51t1ve, it has been’ necessary to prov1de a speclal laboratory arrangement N '
or. the: centrallzatlon of all lead sample analyses. ‘This laboratory has-been L
-actlvated and work ‘is‘now underway on a- prellmlnary evaluation. of the: technlques SR
‘as they apply to envrronmental meastrements. ' It- is proposed that some of the © - v
‘first measurements +to be made will incluge filter. paper samples obtained from fg -
- the Netional Air Sampllng Network, samples of Arinking water, common foods,
‘7jand representatlve soil samples. There are. catalogs containing the 1sotop1cv'
jﬂdlstrlbutlon of .lead obtalned from mlnes throughout the: world. These can be-

_compared with so-called "natural" lead samples, which exist in many soils and

Wthh have been obtalned from sources such as meteorltes.; . .
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"*p LC~18 Organolead Chemlstry, Organlsch Chemlsch Instltuut T N. O.,‘
: Utrecht, The Netherlands, L.C. Wlllemsens, G dJ. M van der KErk j

F T o Thls program 1s devoted to exploratory research in organolead chemlstry
P “. . -and to the- synthe31s of ‘new compounds' to be studied in applied. field.  One
L Hosuehs field is the control of  Bilharzia;’ an extremely debllltatlng disease of
“man-and . animal whlch is of great social and economic. 1mportance in troplcal
”‘areas,ﬁpartlcularl where rlce 1s a pr1n01pal crop. SRR : v

N :,BllharZLa, named!for a: German phys1c1an, Theodore Bllharz, who de-
”q‘scrlbed the disease in: 18)1, is caused by small parasitic worms that live
fvln the bodles of water snalls.‘ It has. been traced as far back as. 5,000 B. C..
Some .cases have ‘been" reported in recent years in-New York City hospltals : ,
".among 1mm1grants from Puerto Rico and serv1cemen WhO had ‘been statloned in
"the Mlddle East and Afrlca . o

» : Prophylax1s for bllharz1a has been w1dely 1nvest1gated by the medlcal
: profe551on and the World Health Organlzatlon has set up a special study
group. No success has been ‘reported in this endeavor. It has seemed, there-
- . fore, a wise move to attempt a vector control program similar to that which -
. was so successful agalnst the mosquito for malaria control. In this case, .
v :however, such a control program would be directed agalnst the snail, whlchv'
s the host for the dlsease—cau31ng parasite. .

o As a result of screenlng several organolead compounds, based on thelr
broad blocldal and biostatic activity, triphenyllead acetate was found to
. be an actlve molluscicide. Not only does it kill snails, which act as
"-1ntermed1ate hosts for the causatlve para31te, but 1t is also efiectlve in
”'«destroylng snall egEs. ‘ ~

Based on its- relatlve select1v1ty to snalls and snall eggs, trlphenyl—
' lead acetate is less toxic to rice seedlings, by a factor of 10 or more;
. “than othermmllusclcldes Field trials are undervay- to evaluate this organo-
~ lead compound as a means of controlllng Bilharzia by. 1nterrupt1ng the llfe
E}Tcycle of the snall : : ‘

e The research s belng conducted at the Tropical Pest1c1des Research
;;;{Headquarters and: Informatlon Unit, London, England at the Tropical Research

% ;”Q]Instltute at Mwanga, Tanzanla, ut111z1ng varlous organolead compounds pre-
L pared under the LC-18 progran. : R : :

i Varlous organolead compounds also have exhlbited high anthelmlntlc
,activity against tapewornw, which 1nfect economically 1mportant animals,j},
‘such as: chickens, turkeys, goats, sheep, and. cows, as well as man. The . dose
required toirid enimals of these parasmtes is very. low as compared with the
oxic. level for’ such anlmals, making organolead compounds valuable. chemo~" -

1 therapeutic agents. Screening tests of 1 di-n-butyllead diacetate with mice
S ‘have been completed and show marked improvement over tin compounds used for 7
m*j'”this purpose.~, i R : :
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II. P‘L&Nﬂrﬂ) ‘PROEfECTSﬁ o

lﬂ%loh Tox1c1ty Study of Ingested Palnt Fllm

5 The problem ofh ad polsonlng in chlldren is ‘one 1nvolv1ng certaln"z*"
. fsoclo-economlc groups and almost always exists in: older areas of: old c1t1es
The chlldren pre Sminant yfaffected are-in the ‘age. range from six months . -

i ‘ source of the’ lead is almost alway‘ffrom palnt—w-
'sually Wlndow 51115.4 The purpos

: It is planned to use laboratory animals 1n thls study and to use
g spec1ally prepared typlcal dried paint films. Such an: 1nvestigat10n has
‘pot been done before, all: of the information on “the" toxicity. of lead-
containlng paint comes from 1nvest1gat10ns of the pure lead pigments. It
. 'seemed ‘desirable. to investigate the toxicity. of the. palnt film itself and’
the influence of the film on the toxicity of the lead pigments it contains.

LHkll2 Bone Marrow Blopsy as a Measure of Total Body Lead Burden '

_ In the measurement of the body lead burden it is 1mportant to medlcal L
“scientists to. determine. just what the relationship of & blood lead value
is to.the total amount of lead present in- a particular individual. Nu-
merous autopsy measurements of the lead content of bone and other organs
‘have. been made but these measurements generally have not been speclflcally
f,orlented to’ answer this questlon : :

. This study, therefore, has been de51gned as‘an experlmental approach
using laboratory animals which will be exposed to lead compounds - as:needed
.- and then sacrificed at varlous . stages of their exposure in order to prov1de
S samples Of bone, bone marrow, blood, and total bodies for determlnlng the
o body‘burden of lead as well as the dlstrlbutlon of" lead in the body. .

ik Thls work w1ll supplement several other studles Whlch are’ belng made
hor planned on: human autopsy cases The total effort will help consider--.

- ably.in the. understandlng of the relatlonshlp of total booy burden to blood

\,'lead content y : S : L T S :

-,_ad”and Experlmental r“‘umors of the Kldney 1n Rats

Several reports 1n the llterature 1nd1cate that 1ngestlon by laborat ry
ats of a soluble lead: compound such as: lead acetate, will induce a: hlghji
ppercentage of tumors ‘of ‘the kldney A1l of these studies. have used. large'“ i
'3j‘amounts of lead always 1n excess: of 1% of the total diet. AT .

. This stuay will use several different amounts of lead in the diet to€ﬁ5~b

" ff1ldeterm1ne threshholdilevels of lead in relation to tumor production and
o i to‘attempt a quantitative and qualitative relationship establishment.
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f‘ LH;llh Neuroghy31ologlcal Effects from Lead Exposure

o LA small scale study u51ng technlques as. reported inthe Ru551an
”f‘llterature of: measurements of condltloned reflex act1v1ty, is proposed
. This type of! 1nvest1gatlon 'will be of 1nterest to those concerned Wlth
' QCentral nervous system effects.‘ '

Several~Europeen 1nvest1gators, notably 1n Ru551a, France and

@f b 3 ‘ ve in meny of tne studles been releted to an R
4“ﬁ;evaluat10n;of theftox1csnature of the materlal ‘studied. Examples of these
'_istudles are the Well—known ones made at the Pavlov Instltute ‘in Lenlngrad. -

e Amerioan tox1cologists have not: used technlques of thls kind very
: nw1dely and, in general, ‘do not hold to the belief that quantltatlve re-
~lationships to the tox1cology of 'a material can be: established in this
manner. However, some studies of this nature, using very small or sub- ,
clinical amounts of -lead, would help in future understandlng of the nature
: of the. tox1c efiect. :

LH~115 Exten51on ‘of the "Three: Cltles Survey

e The "Survey of Lead in the Atmosphere of ‘Three Urban Communltles )
= pdbllshed by the: ‘United States Public Health Service as ‘Public Health
Serv1ce publlcatlon f999-AP%12, set a pattern, for environmental measure—»
o ments.- Investlgatlons of this type could well provide prototypes for.
~ future evaluatlons, not - only of lead ‘but of other meterlals ‘found: in the
venv1ronment

ILZRO has 1nformed the U.8. Publlc Health Serv1ce that it is. ready to g

- ‘cooperate in another 1nvest1gatlon in which air: samples are taken and ana- -
“lyzed for lead. and representative samples from the blood and urine of - :
varlous populatlon groups are measured - This type of 1nvest1gatlon can _pro-

:"v1de a sort of env1ronmental inventory for & contlnuing survelllance program’
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"fllﬂk69 Characterlstlcs of Atmospherlc lead Aero ols, Stanford Res arch
e lnstltute : e R L .

. The obaectlve of thls reSearch program was to extend the exploratory L
‘sampling of atmospherlc lead ‘aerosols to all types. ‘of ‘enviromments, to

‘ ge" of the,sampllng system for-a. single sampllng

> AreﬂcOmpletely the nature of the lead aerosol.

“,‘ ,p;ffrhj o The results of phls research Wwere publlshed in the Alr Pollution

S L Control Association Journel :Vol. 15, No.. 3, March 1965, 102-105, in an

© _article entitled . ”Slze Distribution Studles with the BAerosol. Spectrometer
’C S 1+by F. L. Iundwig: and Elmer Roblnson of" the Stanford Research Instltute,
Lo .,oMenlo Park Callfornla ' : . .

w : j': ?13976 Ihe Testlng of Organolead Compounds for Possible Endocrlnologlcal
o : and - Anti-Memmary: Tumor Act1v1ty, The Wbrcester Foundatlon for
Exper1mental Blology ' _ :

i RN The obgectlve of thls proaect was to study 22 organolead and organo— _
B sl tln compounds for various endocrine act1v1t1es, including anti-estrogeniec, « ’
i ‘;antl-mammary tumor, anti—androgenlc, estrogenlc and thymolytic and anti-
‘-1nflammatory. ‘;, :

G Slgnlflcant antl-androgenlc act1v1ty was reported for two of these o
_v,lcompounds. The researcher,. Ralph I. Dorfman, suggests poss1ble thera- -
. peutic value-in prostatlc cancer, possibly some forms of mammary cancer,. .
~and p0551bly for acne," in a paper entitled “Anti-androgenic Activity of
' Tetra-N-Butyllead in a Mouse Assay", which appeared in the Proceedings of

o the Soc1ety for. Experlmental Blology and Medlclne, 1964, vol 116, 1055-1057

5filM9# o ofA Study of lead Base Alloys o : ' Armour Research Foundatlon
“chlo_jyf, 1Leaa Chemlcals h*f ", -l,v‘-'ig A, G Little Company
o LC-11 ;'g'thlgh Em1551on Lead Compounds “ ’:Ci New York Unlver51ty

‘JContlnuous Extru51on of Cable ' ?.;p‘ ,,John Robertson Company : e

e R Sheathlng

a :Oxlde In Low‘Temperature" fQQUniversity;of;Illinois;1:

itreous Coatlngs

" Onio State University -

7»Fundamental Behav1or of Lead in 'QhﬂAlfredeniversifYT'f’V:HJ“ '

R ‘Glasses’

‘flc¥é3pf,ﬁl:;study of Ferroelectrles Contalnlng"‘j. University of California
B B ’fILead Compounds ' T ‘ L e St
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Powder Roll Claddlng of lead to Steel

s75Mechanlsm of Lead Fatlgue Cracklng o

,leundamental Study of the Electro— :
~“achem1ca1 Behav1or of lead in Varlous‘f
: Medla Includlng Cyclld Condltlons‘

net1c5pof the Reductlon of.

f,Lead in: Ce'amlc Systems

' a'Ferroelectrlc Behav1or of Lead
. Hafnate, Barium Hafnate and Iead
"!Hafnate-Strontlum Hafnate Systems
iAdhes1ve J01n1ng of Lead ‘

'v_Metalllc Iead as Iubrlcant Aﬁdltlves |

Chemlcal Reductlon Plating :

'iFast Flre Gla21ng of Structural
,Clay Products o L

T‘Thermal Expans1on of Lead Contalnlng

Glasses -

"Iead 1n Plastlcs

-fDevelopment of the Contlnuous Sheet
5ALead Castlng Process ’ :

’fLead Anodes 1n the Purlflcatlcn of "
,1Domestlc and Industrlal Effluents o

?iAppllcatlon of Lead For. Acoustlcal
'?Use In European Bldg. Partltlons

Un1vers1ty of Brltlch Columbla :

""Unlver31ty of Queensland

‘Uhlver51ty of Cambrldge"

~nUniVerSity éfilllinoisxwr

' University of Illinois

Amerlcan Smeltlng & Reflnlng Co,

"Ethyl Corporatlon r-

Eltex Research Corporatlon

Georgla Instltute of Iechnology

i»Nbrth‘CarolinalState-

, DeEell and Rlchardson, Inc

"The Broken Hlll Assoc.
"Smelters Prop Ltd

Water Pollutlon Research

- Iab England

‘Unlver31ty of BerlinF
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OTHER ACTIVE LEAD PROJECTS

PA&T IV LEAD METALLUHSY

.ﬂﬂéuARCHITECTURAL APPLICATIONS "

e lead'Asbestos Pads for Vlbratlon Attenuatlon

?WRJUGHT LEADfAPPLICATIONS

Conver51on of Partlculate Iead to Wrought Forms

g CABLE SHEATHING

M-55

Ieaa,Cqmposite’cable Sheathing

SOLDERS

9
- JOINING

M- bl

* Commercialization of Lead-Filled Fiber Metal

Adhe81ve J01n1ng of Iead

vumncmum)smmL

)IEF36

BATTERX APPLICATIONS :

‘ ngh Speed Iead Platlng on Steel

b

¥ S,II,LE-82_

IE-84
rlﬂp85

Appllcatlon of Powder Metallurgy to Iead Ac1d Batterles
Support of Naval Research on Lead Acid Batterles
J01n1ng of Partlculate Lead: Products i

;[CORROSION CONTROL

"VPropertles of Molten Lead and Lead AlloyS" 5 L
. :The. Effect of Fatlgue Stre551ng on the Surface Reactlons ‘
_-of Lead o ,
A Fundamental Study of Some Dynamlc Propertles of Lead
 and its Alloys : 3

. Fundamental Surface Reactlons of Lead
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| PAm v o mgstay

ﬁzkfiead'c pounds, as: Wood Iﬁpregnants Agalnsthérlne e

'PAINTS AND PIGMENTS

BorerS‘

e 31; v
LC-50

IC-81
1695

i LEA.D IN CERAMICS :

1ead Plgments 1n Water Thlnnable Metal Prlmers

Iead Pigments in Water - Based Vehlcles, Includlng
Paints For. Surfaces Other Than Ferrous

Antlfoullng Paint Formulations ’ )

Iead Plgments in Electrophoretlc Paint Dep051tlon Systems

LC-12
LC-1h ¢
IC-21

CoTeTh

L LC-87 |
. 1C-88 |
1C-93

- Ie- 96

Lead Glazes for Fast Flrlng Bodles L .
Phy51cal Propertles of Lead 1n Electroceram1c3’
High lead Ferrites B

LC-37: B Physical and. Inorganlc‘ChemlstrJ of Important Lead Compounds

Mechanical Strength of Glasses

OpaC1f1cat10n of IeadrBearlng Porcelain Enamels -
“The Crystal Chemlstry of Iead-Zinc Compounds -
_Refractories for Manufacturing Iead Glasses'

Iarge Scale Trlaxial Phase Diagram for PpO-B 3 5102

'_LC-107 Flame Spraying of' Low Temperature Ieaded
. ‘ Porcelaln ‘Enamels- . =
'”;LC—lOB Study of . Cmystal Relatlon of LeadrBearlng Low Meltlng Glasses
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- ARTICIES AND PRESENTATIONS ON IFAD RESFARCH ~

ffGeneral

. TIZRO SYMPOSTOM ON‘LEAD-ACID EATTERY conducted by A. R. Cook Phlladelnhla,"’
‘Pa. October 13, 1966 ‘ C ‘ o ‘ .

‘ .BASIC RESEARCH IN»THE INDUSTRY COOPERATIVh RL&EARCH O?GANIZATION S E ECK,
'ﬁg'presented to. an Ordnance . Assocmatlon, Burham, N’C ’ May 26 1906 T

: LEAD RESEARC 5y TO TOMORROWJS MARKETS ‘8. F Radtke, presented at the _-
38th Annusl Meet ng of the Lead Industrles Assoclatlon, Inc ) St Louls,
erssourl, Marc 5 . : L .

>e~‘=INTERNATIONAL LEAD ZINC RESEARCH ORGANIZATION SPEARHEADS INDUSTRY PRODUCT
'_‘DEVELOPMENT Amerlcan Metal Market Feb. 1o, 1966

i CHEMOTHERAPY OF BILHARZIASIS World Health Organlzatlon, Technlcal Report
Series, No. 31{, 1966 ‘ . o S

i ANTHELMINTIC ACTIVITY OF DIBUTYLLEAD. DIACETATL G. Gras, Rev EleV Med
£ - Vet. Pays Trop ’ France, Vol. 19, No. 1, l9b6 L c

,'ILZRO RESEARCH REPORT TO THE INDUSTRX S F Radtke, presented at the TLZRO-
,Incorporatlon Meetlng, Tokyo, Japan, Nov. 2 1909 ' :

v"RECENT ILZRO BATT“RY RESEARCH Three Talks (1) ILZRO Battery Research (2)
“Developments 1n,ILZRO Iead Cable Sheathing Research and (3) ILZRO lead
Research - Research Seminar, presented by S.E. Eck for S.F. Radtke at the
2nd Internatlonal ConIe ence on Lead Arnhem, The Netherlands, October 6 1965

'“l? RESEARCH AND DEVELOPMENT UNDER ILZRO LXPANDING ESTABLISHED MARKLTS AID
FINDING:NEW PRODUCT. LINES Amerlcan Metal Market s Annual Lead—Zlnc Sunplement

o quy 12, 1965. e o

.x“;7LEAD RESEARCH - FORMULA FOR INDUSTRY PROGRESS 8.7 Raatke, presented at the .
. 3Tt LIA Annual Meetlng, Chzcago, 1., Abrll 38 1965 C

f}fSIZE DISTRIBUTION STUDIES WITH THE AEROSOL SPECTROMETLR F.L. Ludw1g and
"~ E. Robinson, Stanford Research Institute, published in Alr Pollutlon Control
‘Assoc1atlon Journal Vol 15, No 3, March 1965 ‘ i . oL

lANTI~ANDROGENIC ACTIVITY OF TETRArFFBUTYLLEAD IN A MOUSE ASSAY R.I. Dorrman, ".ﬁf,rj;‘
,,Proceedlngs he'. Soc1etyrfor Experlmental Blolooy’and Med1c1ne, 1904, RSN
- Vol. 116

-*3AQCONDUCTING COOPERATIV
- AMAon Aagus; 2 l)oL

RESEARCH\PROGRAMS | 8.F. Radtke (ILZRO)”nresented‘before f?fﬁ
,"and pulllshed in AMA Bulle 1n) Dec lij -

f}} NEW LEAD«ZINC MARKEIS TH{OUGH RESEARCH S l_nadtke, ILZRO Lead and Zlnc
? (Japan), Sept 196M ' : ST — : o

A RESEARCH . v.ﬁ “Rx FOR LEAD ZImc PRO&RESS EiMJ Metal'and_ﬁinérai_Markéts; Sepl. 7,
o196k, S , T e G )
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i ELead,Chemlcals

*O_OﬂWITH SMALL- RT

”f?NEw DEVELOPMENTSIIN‘ R}ANOLEAD;CHEMISTRY G J van der KErk Industrlal;&’
'Eng;negringkChemQStry ;Oct.%196§?ix' L P Y e A

~‘__"INVESTIGATION F OﬁGANOLEADH COMPOUNDS II - THE REACTION OF TRIPHENYIPLUMBYLLITHILM
HE‘I‘EROCY CLES: "FUNCTIONALLY SUBSTITUTED ORGANOLEAD: C@/IPOUNDS 2
i n:der‘Kerk, Journal Organometalllc Chemlstry h

Z%INVESTIGATION OF OR&ANOLEAD COMPOUNDS III - THE REACTION OF ORGANOLEAD COMPCUNDS
WITH KETENE (TRIPHENYL PLUMBYL) “ACETIC ANHYDRIDE, L. C. Willemsens and. G g0 M.
ven der Kerk, J Organometalllc Chemlstry 4 (1965) 2#1—2&# T WL

o GROUP IV OI{}ANOMETALLIC SULFUR COMPOUNDS—- THIO DERIVATIVES oF PFIENYL— GEHVIANES
- -~ STANNANES| AND PLUMBANES, W. E. Dav1dson, X. Hills and M. C. Henry, Journal
- Organometallic Chemlstry (1965) 285- 294 . : _ L

SOME COMPLEXES OF PHENYLLEAD HALIDES, Kennetn HlllS & Malcolm C. HEnry, Journal

of Organometalllc Chemlstry, 3, (1965)

“Wiﬂmaater Research & Engineeri

- XTIV, ULTRAVIOLET A.BSORPTION DUE TO -BONDS BETWEEN IV‘I‘H GROUP METAIS y W Drenth, ;
M. J. Janssen, G. d. ‘M. van dexr” Kerk & J A Vllegenthart Journal of Organometalllc

o Cnemlstry, Vol. 2, l96h

';'?THEaMOCHRoMISM OF. LEKAPHENYL' - AND HEXACYCLOHEXYIDIIEAD, Journal of Organometallic
,.Chemlstry, Vol. 2, l96h o R ' a R o :

INVESTIGATION OF ORGANOIEAD COMPOUNDS I A NOVEL RED ORGANOLEAD COMPOUND A
' REINVESTIGATION OF KRAUSE'S RED ‘DIPHENYLLEAD, L. C. W:Lllemsens & G. J.. M. va_n’ der
‘hprk, Journal of Organometalllc Chem¢stry, Vol 2, 1964, ' '
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