BOASD OF DIRECTORS MEETIN

New York, N.Y. Yay lg, 1949

A luncheon ané meeting of the Board of Cirectors of the

Lead Incustries associaticn was held on Thursday, May 12, 1949,

a2t 12:30 P.M., &t the Cown Town Associztion, New York, ¥%.¥,

PFESENT EEPRESENTING

Yorman Iiclman The American Metal Co. Lté.

¥. C. Erowmell imerican Smelting % P=linineg Co.

J. A. Costello Ethyl Corp.

Clarence Glass International Smelting % Fefining Co.
Anaconda Szles Co., Agents

J. A. Martino National Lezd Co.

F. E. Vormser St. Joseph Leacd Co.

G. H. LeFevre United States Emelting Fefining &
¥ining Co. Irc.

OTHEES
V. B. Clancy Arerican Smelting % Refining Co.
D. A. Merson National Leacd Co.

- Robert L. Ziegfeld, Secratary-Treaszurer
¥r. Yormser occupied the cheir.

The minutes of the previous meeting of April 3, 1949, were
epproved. ' ’

AMENDUENT TO EY-LAWS

By letter ballot and vote in person, the following arend-
ment to Article IV, Executive Committee, Sec. 1 of the Ry-Laws,
which was recommended at the Eoard meeting on 2-ril 8, 1949, wzs
approved:

"Article IV, Executive Committee, Sec. 1, shall be
zmended to strike out "five (5)" in the first sen-
tence and substitute therefor "six (8)."

It was decided to tabkle the eleétion of the sixth member of
the Executive Committee for the position created by the foregoing
amendment until 2 later meeting.

A suggestion was alsc made that the secretary investigate
the possitility of arranging for rotation of the rembers of the
Eoard and Executive Committee so that a certain rumber of members
would be automatically retired each year and not be eligible for
reelecticn until a certain specified period had elapsed.
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to be lead poisoning after urinalyses were made from the funds
granted, already Jjustifying the worth of the project. Four

of these six had previously been diagnosed as lead poisoning

by the X-ray examination. He explained that it was the desire
of those conducting the work to continue it in order to provide
a broader statistical background and that this could be done
for one year from June 30, when the present grant expires, at a
cost of #2,200. The Board approved z grant of 21,100 from the
current budget, without additional subscriptions, to continue
this work from July 1, to Pecember 31, 1945, further conside-

ration to be given later in the year as to the continuation of
the work in 1950.

Research at the University of Colorado - A recuest for
financial assistance for research on the use of strontium and
pyrocatechindisulfonate as antidotes for lead poisoning from

Dr. Princi of the University of Colorado (attached as Exhibit
"B") was tabled.

Research by ilemorial Hosvpitzl and New York State Depart-
ment of Labor - An invitaticn to cooperate, without financial
assistance, in a study of lead poisoning by the New York State
Department of Labor and the Memorial Hospital, New York, was

"discussed.. (Attached as Exhibit nC") The secretary was in-

structed to cooperate as far as vossible with the New York
State Departmant of Labor and the Memorial Hospital in its
projected study of lead poisoninge.

USEFUL INFORMATION AEQUT LEAD

The secretary reworted that the work of revising the
original publication of "Useful Information About Lead," pub-
lished by the Association in 1931, wzs now about complete and
reminded the Board that a reserve of $4,000 had been set aside
for a new edition several years ago but that present printing
costs indicated that a new edition of 10,000 copies would
probably cost about $6,000. In view of this, he explained
that he had discussed with the McGraw-Hill Company the possi-
bility of the book being published by the McGraw-Hill Book
Company with the Association guarantzeing to purchase a certain
number of copies. Arrangements had been made to discuss this
further with the McGraw-Hill Company and it was, therefore, de-
cided to postpone any action on printing the book until a report
of the conferences with the McGraw-Hill Company could be con-
sidered by the Board.

PROCEEDINGS ANNUAL MEETING - 1949

The secretary reported that the Proceedings of the Annual
Meeting, held in Chicago in Aoril, had gone to the printer and

should be ready for distribution in about a week. He stated

LIAQC363
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that he proposed to distribute free copies to the entire —
membership mailing list of the Associaticn and to anyone

who attended the meeting if he was not on the mailing list. X
He requested instruction as to the general distribution of -
the Proceedings. It was decided that they be offered for
sale at a price not to exceed $2.00, to cover the cost, :he
actual price to be left to the discretion of the secretary.

REINVESTMENT OF FUNDS

The secretary was instructed to reinvest the $34,000
which would be realized on maturity of the U.S. Certificates
of Indebtedness in which the funds are now invested, on June
1, in new short term Certificates of Indebtedness.

RESIGNALION - GENERAL LEAD
MANUFACTURING COMPANY

The secretary read a letter of resignation from the As-
sociation frcm the General Lesad Mamfacturing Company of
Denver, Colo., as follows:

"I have ycur statement before me for second
quarter subscription.

For some time, especially since the Plumbing
Promotion Program has been discontinued, I -
have felt that we are receiving but little
tenefit from our membership.

It is therefore with regret that we feel obli-
gated to cancel our further membership in the
Lead Industries Association, having been one
of the early members and staunch supporters.”

and explained that he had written the Company asking that its
decision be held in abeyance on the ground that the Plumbing
Promotion Progrzm of the Association had not been discontinued
but had merely been curtailed, and that a new program was to
be considered sometime during the current year.

The Board decided to take no action on the resignation
until a reply had been received from the General Lead Manu-
facturing Company.

The meeting adjouitii/gj_ijfo P.M.

LIA00364




Zoard of Tirectors Exhibit TAN
Nzeting MUinutes Yey 12, 1949
From
Manfred Bowditch
To

liry Ziegfeld

YMay 9, 19L9

Subject: Summary of statement by Dr. A. H. Corwin, May 5, 1949,
Develomnent of an Antidote for Lead Poisoning

Studies in 15L1 under the residue of a grant from the Rockefeller Tounda- .
tion led to irterest in antidotes for nheavy metal poisoning through the obe
servation that it was poscible to extract mercury from piological tissues by
neans of the reagent “dithizone,"

"Mnancial aid {rom the Research Corpcration enabled pursuit of this sub-
ject, leading to the determination that, while dithizone iiself was not prac-
tical as an antidote, the symmetrical meta~dicarboxyl derivative, in the fora
of the sodium salt, had apparent pcssibilities, It was tried against cadmiun,
nercury, silver, arsenic, antlinony and finally lead, The results ageinst lead’
poisoning were sufliciently encouraging to warrant conceniration cn this metal,

Joint suppcrt by the Research Corporation and the Lead Industries
Association was then secured., Chenmically, efforts to develop even more water-
solutle compounds were unsuccessful, but are believed to merit renewal, ~Bio-
lsgically, using strains of pure-bred mice, thece results were attained:

1, The dicarbtoxy dithizone antidote was shown to be no more toxic than table
salt, (Tiis is in merked contrast to 5L, British ‘nti-Levrisite, which
vias thought to give great promise as a lead antidote,)

24 3By colonic irrigation, it proved very effeciive in controlling intestinal
lead colice.

3, Dviderce was adduced %o justify the belief that further experimentation
would demonstrate eflective control cf lead poisoning,

Since the termination of the ReCe=L.I.). grant, further work by doctoral
candidates as resulted in:

l., Standardization of the technique for experimental intoxication with lead,
2o Istablistment of the structure of ditliizone on firmm zround,

3« Resolution of the debated question of the nature of the chemical bonding
between heavy metal compounds and dithizone,

L, Determination of the chemistry of the poisoning and antidote reactionse
S5¢ Doubling of yields in synthesis of the needed compounds.,

Publications on tio of these subjects have been zrepared and a third is planned,

LIAOO265
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¥r, Ziegfeld 2= May 9, 1949

Before the outcome of this work ean have the hoped=for results in the
treatment of nman lead poisoning, threce further steps are deemed cssential:

1, The yield of the synthesis must be further stepped up to accumilate a
vrerking rescrve of the antidote,

2o 1Its cfficacy on animals must be further studicd,

3¢ Its stability in air, hithcrto unsatisfactory, must be materially im-
: proved,

Doctor Corwin beclicves that cach of these tircc requisites can be accamplished
and asks a grant of ,,5000 for this purpose, wL4500 for the fulletime services
of a siillcd organic chemist for onc ycar and $500 for chemicals and cquip-
ment

Su;picmcntag :

The initial Rescarch Corporation grant was authorized on February 3y 1964
and a2 total of {3995 was cxpended, Tae work was started on February 1l and
continucd for somewhat morc than a year,

The Rescarch Corporation-Lead Industrics Associztion grant was author-
ized on January 22, 1946 in the amount of 37200, The full amount, of which
cach organization ccntributed cne~half, was expended, The work was started
on July 1 and-continucd for somewhat more tihan a year.,” U. S. Patent
Mo, 2,4L1,3L5, which is freely aveilable to the public, resulted,

Doctor Conrin has advised mc of s belicef that the wrork now contem-

platcd can be complcted writhin 2 one year period, He would hope to start

the work on July 1 or October 1, depending on the availability of a quali-
fied chomist,

2

L1AOC366



DEVELOPIENT OF AN ANTIDOTE rOR L.AD POISONING

alscph H. Corvin
The Johns Hopkins University

I wish to prescent for the consideration of the Lead Industrics
Aissociation 2 statcment concerning the work which has boon complet.d in
this laborntory on the gencral subject of antidotes for heavy metol
poisoning ond 2 proposal for further study with thc particulcr problem
of 1lccd poisoning 2s the mejor consideration. The program which I sh:ll
proscent could bo carricd forword most officicently if thoe scrvices of a
full-tinc and skiiled orgaonic chomist wers availabl: for the work. e
cstimate thot iz services would require o salzry of §4,500 per year
and that he would roequire an additional 500 for chomicals and cquipmont
auring thc ycor,

Cur Early work on Hcavy iictel Poisoring

The work which will be rcvicied hore wwas performed with the
colisboration of the following invastigotorss Dr. Liwis Sargent,

Dr. alvin Sharp, 2r. Kurt Xrowus, Mrs. lioxtha Pelloticr, Ore Jamos Wibb,
Dr. Syivia ilalm, Or. Georg. Jackzon, irs. Joon arrington, Dr. Wilholm
rrisclly, Jr. John Rcinheimer, and @r. Igb~l 3ingh Bhnti-~, Thosc
collnborcters heve worked for pzriods of onc to thrzc yesnrs cnch on the
problem ot Ziffcront times during its development,

In 1943 we were studying the action of heswy metals on bio-
logicnl gystoms under the residuc of a grant from th2 Rockefcller
roundation. OQOur intercst in the subjcct of antidotos for heavy metnl
poisoning begnn writh the obscrvation that it was pessible to extract
mereury from tissucs wnd from organic mcreurials by mcozns of the
heavy metol reagent "dithizone" without prcliminary destruction of the
tissues, o did not investigote this re-zction quantitztively for the
purpose of chemicsl ~n~lysis. Instcad wo docided to oxplore its
possible us. in the formulation of an cntidote for hcavy mctcl poison-
inge

Rescarch Corporation Grant - Cadmium Psiscning

itescarch Corporation oxtended us financial -id for the gencrol
investigation of heavy metal poisoning. e first attampted to use
dithizonc itsclf as on antidotce. we soon found that it wais so insolublc
in body fluids that its usc was impractical. we thon zttempted to in-
crcasc its solubility and found that the symmctrical mcta-dicarboxyl
dcrivative had quitc satisfactory solubility in the form of the sodiunm
salte It wos 2lso found that this compeund had sufficient affinity for
henvy metols to be of usc as an antidote, Thac matoricl nas the following
chemicnl feorrmics

/S NN =N-0 =nA- -4 ;
>_/ N =N c‘. N=-nNIH= 1 ’ .
Coo Na¥t SH Coo~Aa
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The next step was the investigation of different heavy metals,
Wfe made a quick survey of toxic metals and soon found that the activity
of the new antidote against cadmium was quite easily established. TFor
this reason we concentrated our studies on cadmium poisoning for some
time, Ve studied increased dosages, auxiliary treatments, time ~f
successful administration and other variables,

One of the most important variables which we found was the
temperature of exposure of the experimental animals, which were mice,
In mice the influence of a toxic substance may be radically altered by
the temperature of the animals before and during the administrztion of
the drug and during the time of survival after the dose. We chose to
control this variable rather than to abandon mice as eperimentzl animals
because of the relative cheapness of mice and because of the high degreec
of biological homogeneity obtainatle. /e do not consider statistical
experimentation with dogs and other large animals to be reliable for
establishing curative action unless very large samples are taken to
establish both the lethal dose and the curative dose. Since each of
these actions is an indcrendent variable with genetic variation, over-
all curative action is & second order variable and large numbers of
experimental animals would be requircd to arrive at sound conclusions,
With animals having great biological homogeneity, similar large numbers
are not required and experimentation is relatively more rapide. In
addition to this, experimentation with large animals would not have
been feasible rith a compound as difficult to procure as ours has been,

- In addition 16 our work on cadmium, we worked somewhat on
mercury, silver, arsenic, antinony, znd finally lead. The antidote
was of no valuc with either arscnic or antimony, as was prcdicted from
thc known lack of actior of dithizonec on these metals. Contradictory
results were obtained on various organic mercurials. orc lizht has
now been thrown on these results by our later experimentation and we
believe that thc mercury field should be rcinvestigated. The rcsults
against lcad poisoning were cncouraging and becausc of the intorest in
it as a hzalth hazard, we decided to work furthcr on lcad poisoning.

Research Corporation - Lcad Industries Association Grant

Lecad Poisoning

At this time we applicd for an extension of the grént from
Rescarch Corporation, They suzgestced 2 joint grant with thc lead
Tndustries Association and this was arranged,.

Our experimentation under this joint grant was of two types,
chemical and biologicals On thc chomical sidc we attempted to prepare
compounds of still grcater watcr solubility. In this search we were
partially successfule Now compounds wcerce found which werc more soluble
in water than the dicarboxy-dithizones On thc other hand, the groups
ncecessary to obtain this increase in solubility wzre found to diminish
the activity of the compounds. Thc cnd result of this chemical study

LIAQC363
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was 2 rcturn to our orizinal compound. e have not yeot cxplorcd all the
possibilitics for sccuring morc soluble compounds but we belicve thnt
information uncovercd in our biolegicnl studics warrants still further
invcstigation of the present antidotes

Experimental Lead Poisoning

On the biological side, we made numerous studies of the lethal
action of lead when ziven in large doses both with and without antidote,
#e found that it was most difficult to obtain a reproducible intoxication
in the laboratory with tuis metal. Attempts at chronic intoxication gave
quite variable results and attempts at acute intoxicaticn, while not so
variable, were still far removed from the results obtainable with cadmium.
Since the termination of the grant we have succeeded in standardizing the
technique of experimental intoxication vwiti lead.

The difficulty in lead intoxication is that thz injection of
soluble lead salts usually results in the rzpid przeipitation of the lead
in a quite insoluble and variably; toxic mass. This action can be obsarved
best in the peritoneal cavity. Out studies show thatthis pracipitation
can be preventced oy the use of a mixturz of citrate and thiosulfate
administercd with the leads. Thes. substonces form stablc lond complzxes
which arc broken up slowly and fairly reproducibly oy th: body so that a
reasonably predictable intoxicztion can te secured. Incidentzliy, the
toxicity of l:ad administered in this form is scveral times as great as
when administored as the nitrat. or acotztce

Hfony of our carly failurcs in the attompted uss ef antidotes were
duz to the fact that wic werce administering up to five timcs the lothal
dose of lcad and that the antidotes had the power to mobilizing the land
so laid down. & large amount of lcad-dithizonc was thon thrown on the
kidncy for uxcretion and the material was not suffici.ntly solublce to
permit its climinntion. It vms <his obs.rvotion which lcd us to dcsire
morc water-solubl: compounds. hon we had found the proper dosc level for
the production of actuc lcad poisoning in the laboeratory, the picturc
chang.d and beuter rosults were obtained.

Blandness of the Zithizene Antidote

Onc biological finding madc at this timc was of the greatest
importconee with rospect to the possiblce use of dicerboxy dithizon: as an
antidote. This was tho ostaslishment of thc lack of toxic action of the
proposcd drug in micce o fod mice water containing the antidote from the
timc of their weanineg throuch thoir cntir: lifetimoes and found that they
were capable of roising normal young when given no untreatced water. we
established the fact that the drug is comporaple in blandness to table
salt. When the latter substance is given in sufficicntly high concontro-
tion it couscs zn upsct in the osmotic belonice and conscguent deleterious
action.s The mtidote requir.d 2 solution of similar strength to causz
toxic action ond it was found thnat this was also duc to upsct of the
osmotic rclntionships. This is one of th. four druss fhat we have dealt

LIAOO3¢9
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with that is to be classified as being harmless as salt and we have no
hesitation in using it.

As o turther cxamplcs of the mildness of this drug, =i have found
that a1 two p,r ccnt solution is not irritating to the cycs. This discovery
1cd to the usc of the meterial in colonic irrignticn.

Control of Lead Colic

Animals poisoned with lead e-hibit more or less severe syaptoms
on intestinal colic. hen the intoxication is severe, extensive capiilary
hemorrhage can be observed in the intestines. we have observed that the
intestinal colic can be controlled very effectively by cclonic irrigation
with the dithizone antidote. In severe poisoning, the capiilary hemorrhagze
is also controTlcd, 50 that colonic irrigetion adds materially to the
efficacy of tnc treatmcnt of oxperimental lcad poisoning

Contrast 3etween BAL and Dicarboxy Dithizone

The outstanding property of BAL ~hich is notea in experimentation
with it is ivs revolting odor. This contrasts with the dithizonc antidetcos
which ar odorlasse BAL can bc tolcrated in doses of only 3 mg./kz. without
discomforte 1In much larger doscs it caus:s incroeasingly scovarc psychic
symptons. Jur dithizone antidetc has otecn given parcnterally at the level
of LOO mg./kg./day for four wi.ks without perceptibl: physiological altcra-
tion and at thc level of 2500 me./kz./day by mouth throughout the contire
1ifc span of animals without percoptibl: intcorforonce with physiological
functionse

3AL nzs not provia orifective as zn antidot: for lcad poisoning
in the first trials which have boon made with ite. Survival timcs of
intoxicatcd animals wore shorteunzd when it was administered. In our
entidotc tosts on animals receiving what w2 now xnow to have boon approxe
imately five times the nminimin lethal dosc of loaa, the survival times woer:
morc than doublode Both drugs mobilize lzod roescrves of the animale This
appcars to be the cause of the observed shortening of survival times in
animals treoated i th SAL. The mobilization of lcad to the kidncy does
not obscurc the antidote action in the casc of dicarboxy dithizonc,
howevers On this basis we fecl oncouraged to bulieve that further oxperi-
mentation with smaller Jdoscs of lead willi dumonstrate offoctive control
of poisoninge.

Usc of Lerger Animals

During —his period we also did 2 limited -mount of <xpcerimen-
tation on larzer cnimels but we are not in a position to draow finzal con-
clusions frcm 1t. 3Because of its lack of stability in solution, our anti-
dote has to bo standordized biologicaliy. Th; only r:oiiable method for
doing tais is to t,st its powcr as an antidote for cadmium poisoning.

We wo. . 2ble teo cstablish the fact that it cctis as an mtidote in rabdits
-

s in mice but tac work lacks the precision of the mouse work

LIA00370
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because of the smaller number of animal s that we were forced to use,

This aris=s from the difficulties encountered in preparine the antidote
in larger quantities, We were not able to progress beyond the poin

5f standardization of the antidote on cadmium with a2 limited number of
rabbits and cannot report its effectiveness in lead poisoning in rabbits,

Later Chemical “ork

Since the termination of the grant by Lezd Industrizs Asczociation
and Ac¢scarch Corporation, we have succeeded in standardizing the dosage of
lead for loboratory investigations, as was pointed out zobovz, and have
made oxtensive chemical investigotions, throusn ths medium of the work of
doctoral candidatcse The chemical work has been of sevaral types, all
contributing %o =z better understonding of thoe chemistry fundo mbntal to tho
antidot. rcactione.

Our first problcm was to zstablish the structure of dithizone with
certainty. e found thaot most preporations ~re gquitc impur: and it is
possible to conclude that the yillds of chiamical dzgradation procucts
obtainad by caorly investigators might haove stomed from the impuritiocs

nstead 98 from the dithiconc itself. e have now cestablishcd the structurc
of dithizonc on firm ground. 4 publl ation on this subject has bocn
submitted to thes Journal of the amcricon Choemiczl Socicty. -

The noxt problom wias te ostablish the nnture of the chomienl
bending ia thac compounas betweon heovy motols and dithizonce The litera-
ture pres.ents no agrecnent on this subjocte Wi bllicve that we have been
able to cleor up the debnteble points ond hope to be in & position to
publish our findings in this ficld in the ncar futurc,.

The third probl:m wrs to cstablish the chemistry of the poisoning
raaction 'nd of the mtidote reaction on firmer ground. This aas ~lso boe
accomplishcd ~nd 2 ~ublic-tion on this subjcect hos bocn comploted and is
being submitt.d to the Journal of the Americon Chumictl Socicty,

Hoxt in order was to improve the yiclds in the synthesis of the
necessary compounds for physiological study. e have been partially
successful i this study, havinz doubled the yields of the compounds
desired. Iven this increase in yield leaves a considerable distance to
go and [urther studiss on the by-prcducts of the dithizone reaction and
thelr 2limination are nccessary before thes: substances will be readily
available for our biological studies,

Finally, we have worked on the chewdcal staoilization of ditnizone
and its derivatives. Tnis work has not yet ritelded definitive resultis,
Hew derivatives have been preparcd which are quite stable chemically but
which arc not coffcctiive antidotus. The ficld has not been cxhausted and
there is still a good possibility of orcparing cerivatives that will be
stablc to the air and still be effective antidotese
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Futur: Zxporimentation

At the prusunt timc, the most pressing ne:d is to make available
3 larg: guantity of owr antidotc for a definitive serizs of animal expori-
mentse  fhe chomical work which would be necessary would involve 2 scrics
of studics on the iiprovament of yiclds in che preparation of the material
vwith consiquent accumulation of a working roscrve. w«ith this, ckperimunts
could bc run on a lorge crnough scal. to make certain of the limits of
cfficacy of the antidote in l.:~g poisoning.

The next most important invostigotion is the production of an
air staoble moterizl, This would involve furtnor work alonz tha. linus
already laid dowm, consisting of the scleetive chumical roaction of the
oxidizablc group on th. mol..cul. to sccurc strbilizction. We have roason
to believe, from past cxzperience with sclective chemiczl procodur.s, thot
a mcethod con be found for the srocuction of thoe desircd substances.,

w¢ should proposc, tawn, to concentratc our resaarch upon throc
lincs of investigation: firs:t, tho inprovoment of the synthecis of our
pr-osont nntidotc and the accumulztion of a working roserve; sceond, the
study of this material on animals to Jdetermine dacisively its efficacy
as an antidote; third, the possible improvcement in the compound -to gecura
a material which woula be stabl: in the air,

(signed) Alsoph Y. Corwin
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Board of Directors Exhibit =gB®
Keeting Minutes May 12, 1949

From: Manfred Bowditch

To: Mr. Ziegfeld

May 6, 1949

Subject: Dr. rrincits proposal, dated Liarch 2, 1949

The following arc condionscd comments on the subjecet propos-l, bascd
upon cxtendoed discussions vith Jrs. Jo Ce iuby . He Coring R. .ie Kchoe
and S, He Pinto, bricfur telks with Ors.e Re Ko Byors, Te L. Shipman, Je
Je vinting ond Dre Princi himscll, 2nd ry own knowlcdge of aninsl oxperimento-
tion of the typc outlinced.

1. There is question whether beth treatment md prophylaxis should have
simil tancous consideration., Tre-~tmint is by f-r the mor: prob-bly
fruitful of thc two. :

2, Therc is next to no vnthusissn for strontium cmong the authorities,
sonevwiat mor: for pyrocatcchindisulfcnote, but nothing appron~ching
unanimity.

3. Should dogs bc used, or mice? gain there is differcnce of opinion,
Ore. Corwin favoring mice on the ground that strains of knewn suscop-
tibility to load are availzble, Jre Kchoo voting for degs obecausc of
their norc adequate bloed supply, and Dre .ub secing both sidese Dre.
Princi is not intcroestod unloss he caon usc dogse

L. Though I would question sor> details, I do not consider Dr. Princils
overall cost figurc cxcoessive for a single ycare I m quite certoin,
however, thot he will want to continuc tihe work beyond thot period.

Se Quitc 2port from the above considerations is the question of londing
2 hmd to z now ond promising lnboratory. Thire ars todiy 211 too
feow relicble institutions were such work can be done ~nd the potontial
value to industry of ~ worthe-while: oddition to th: list is obviouse

6. My conclusicn ig that, unicss wo are preopoared te support both the work

of Dr. Corwin -nd that of Jr. Princi, we shoula chose in favor of the
former. Or. Pinto, Jr. Princi's primc supporicer, iz in o~grecmunt os

to this,.
<
VA&
N 611.03
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University of Colerado
Medical Center
L200 East Ninth Aveme
Denver 7, Colorado

December 31, 1948

Mr. R, L. Ziegfeld, Sec.-Treas,
Lead Industrics Association
420 Lexington Aveme

New York 17, New York

Jear Mr. Ziegfeld:

For somec timc this laboratory has becn interested in the
treatment and prophylaxis of lcad intoxicatione. de have recently
been working with two substances which scum to show promise, (ne
is Strontium and the othor is Sodium pyrocatechindisulfonate.

Since wc are ablc to work on the problems only in our spare time
it would naturally take years to arrive at any successful conclusions,

Dr, Sherman Pinto, of this city, has suggested that your
organization might bc intcrested in promoting research of this
type. If you think that such a project is worth while and would
like to have more information concerning our plans, I would bc very
glad to outline in detail what we propese to do, how we expect to
carry it out and the approximate cost,

Mr, Manfred Bowaitch of your organization is familiar with
our laberatories and with some of the work which we are carrying on
here, and I am certain he will be able to give you any gencral inform-
ation you might desirec.

-

I shall bc glad to answer any questions that ycu might
have at any timc,

Very sincerely,

Frank Princi, M.D., Jirector
Division of Industrial Medicine

LIAOC374
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Althougn 1::d absorpticns ind lead intoxications have long been
recognized as scrious industrial hazards, the statc of kmowledge concerning the
treatment or prophylaxis of this conditior is wholly unsatisfaictory. Recont in-
vestigations have shown that none of the drugs or substances in commen use¢ in
the treatment of lead absorpticn have any actual <ffect on the metabolism of lead.
It is a well knovm fact, howevser, that strontium in sclution at pH 7.5 to 8.0 rc-
moves lead fram solution either by adsorption or absorption (in vitro), If thc
strentium as an ion or as the lactate molecwle forms a complex with the load ions
in the blood and thus prevents deposition in the bonc and facilitates cxeretion
in the kidrey or intcstinal tract, then it is readily conceivable that strontium
wili act as 2 deu~lcading agent, If, however, thc strontium removes lcad from
solution only by co-prccipitaticn, adsorption or absorption, it is difficult to
visu:liz= (2) now the body would react to the proscnce of such insoluble matoerial
in the blood stroom and (b) a mechanism by means of which undissolved matorial
e¢ould be removed from the blooa by exeretions, However, other workers nav. found
thay in the scerum of dozs fud strontium lactate the filterable strontium is
2lways low zund often ;nvlrbly absert even when the totil strontium is fairly
high. Haldanc reperts that the toxicity of strontium varics with the species
of animil, being tolerated in relatively larg.r awmounts in kuraqs. MeCance 2nd
Widdowsen found the kidncy to be the main crgain of exereztisn for strontium in
numin subjrcts. They wore able to recover approximatcoly nilf the injected
strontium in twn days, about 83% was in the urin:, Feuding :xperiments on
dogs in this laboratory have showr us thdt thesc animals can ingost considirable
amounts of strontium lactate without ipparent change in physical condition.

Sodiurm pyre Catichin, Di-sulforate {di-catichin) is a compound “which
has been used in the prst 2s an analytical roagent for the estimation of iron in
mdcro quantitics, The similarity of the di-catichin rcacticn with iron to BAL's
rcagtion with mercury l.od Borshero in Itzly to test its effocts on leads Thedr
results were very mezger and incsnciusive, but showed great promisc of having
the same type of reaction with lcad as dees Bil with mercury, If this is true,
di—catichin should act 1s a therapsutic and/or prophylactic drug for lead ine
toxications. Exoericnces in this labeoratory with di-catichin have shovm that
it 13 not azcutely toxic to dogs or micey that of soverzl heavy metals tested
in vitro only iron forms 2 cclcred complex and iead a turbid solution., A1l
others gave no reaction whatsoever,

We prcpose to study the thoerapeutic valiu of both strentium and di-
catichin by dir-ct animal experimentation, Five groups of dogs will be used. Cne
group will be given lcad only. One will be given lead and strontium, One group
will be given lcad and di-catichine One group will be given sirontium only and
one group di-catichir only, By this means we hop: to (1) determine any cunulative

toxicity of stirontium; {2) determine any cumulztive toxicity of di-catiching
(3) determine wheuner or not strontium has :ny offcct in proeventing clinical
signs and symptoms of lead poisoming and if it hus uany effect in removing lead
“rom the body; (4) determine vhether or not di-catichin nas any cffect in
praventing clinic2l signs ina symptoms of lcud peisoning ana if it nas any
offuct in removing lead frem the body, Most of the above items will be dotere
nined by clinical means. It is also planned to dotermine lead ler:is in the
bed, “"uids throuchout the experiment on all animals,

N 611.05
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This can te done for .5,L60.00, «~hich is distributed as follows:

soard and room for doge for one year $ 9€0.CO
Animal Custodian 2L00.C0
Cherist (Part time) 1300,C0
Supplies (chemicals, pgper, notebooks, =tc.) 370,C3

iie believe the above preopczal to be worthy cf your consideraticne
Any further questions which might arise in your mind will be arswered
promptly, or if you have any suggestions or criticisms of the avov: please
communicate them to us,

rrank Princi, M.D, Jirector
Jivision of Industrial Medicine

slarch 2, 1949 -
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Meeting Minutes May 12, 1949
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STATE OF NEw YORK
JEPARTMENT QF L.BOR
Albany
NEW YORK QFFICE 80 CENTRZ STREET

New Tcrk, ..Y.
Jivision of
Industrial Hygiene
and
Salety Standerus-

May 6, 1949

Mr, lanfred Bowditch

Director of Health and Safety
Lzad Industries Ascsociation
420 Lexington Avenue

New Ycrk, liew York

Jear lr. Bowditch:

In line v th our telephone conversation last week, I am presenting you
with a brief resume of our projectecd lead study for consideraticn ty the Lead
Industries Association a2t their next meeting on lay 12th.

It is, as you wili sz2e, primarily o effort to find better methods than
are now available for the early detection of lead sbsorption or léad intoxica~
ticn as an aid Lo preveontion--mnethods which are also less subject te error from
contamination of samplcs. Prescnt inaccuracies stem largely froa the fact that
cne is attempting to obtain accurate quantitative cstimations of minute amounts
of lead in blood or urinc, for example, where th: viry subsiancz to 2e measur.d
is also thc contaminant. Another ocjcctive is te obtaein furincr Zata on some
of the more obscurc physiological and biochemical mechanisms involvad,

The study will includc briefly:

1) a determinction of coproporphyrins in the urin:, both by *he
vsaal rapid ficld method and a more deotailzd rostarch method, in order to check
wa2 relativs accuracy of the former and devzlop further information as to the
prrsiological significance of this tost.

2) s
c21ls vhich mzy
tion.

peclsl studics to demonstrate abnormal physiology in red blood
lcad to o simple ficla tost for cvidences of carly lead intoxica-

3) Scilectzd blood chemistry determinavions.

N 611.06
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Mr. Manfred Bowditch day 6, 1949
Page Two

L) The usual occupaticnal histories; physical examinations; aemato=-
logical studies including stippie cell count and basophile aggregation tesws;
and chemical estimations of the lead content of blood ana urine or standard
methods.

S) Air lead determinations to evaluatie the exposur: c¢f the workers
under study.

In order to properly evaluate the sigrificance and userulness of Lhe
newer procedurss contemplated, we believe it will be necesszry to carerful.y
correlate all such findings with the more familiar laboratory and clinical
data now availavle with reference to lead absorption, lead poisoninzy mu lead
exposure. for that reasor, we propose to incluace the convontional studics listad
under 4).

We beliecve we are fertunato in having the ccoperation of the lMemoriazl
Hospital in iew York City in connection vith the copreporphyrin do ermlqat;c“a.
First, they have a mctrtolism rescorch laberatory whicn is norxlﬁg Sull tinmc on
porphyrins in rclation to canece2r; and th.y are using chemical methods TnlCh arc
qunntltatlv 21y far morce nceurszts than anything in usc e¢lscvhere cither here or
abroad. Since cther cxtraction is a neccssary part of their method and ta:
quantitics of other neecssary arce large, ne iadustrizl hygi ne or public hialth

~laboratery could possibly take on th: petuntinl cxplesion hazard-involwved in its

usc. Furthermere, it vill be zn oppertunity for us te coniribute te cancer
rcsourch in previding ilomoriczl Hospitsdl with dotc on workers oxposcd to lzad fer
comparison with 211 of th.ir otinsr data ¢n ~ large variety of cancer po tlgn,a.

It scoms to us that tads is & gelden copportunity for a sciontific
study in which the Lend Industrics Associztion could also participoze. In so
doing, thcy would be moking o concrisuticn to o b;ttfr scivntific undorstanding
of lend poisoning, which is on. of tZhdir '"poruwuu cziectives, =z I understand it,
Ncodless to say, their cocporazion vould groztly almyll’" our prcolum of gotting
the necessary serics of leod vork.ors for tne study, and we woula nppraciate this
nssistancc gre-tly.

If you wers not personzily connccted writh the Lz-d Industrics Aszsocin-
tion at this timo, it would probably not have occurrod to us tc sugiest this
ns a ceoperative projucte  Zut I think you »ili ~groc with me that it is worthy
cf ronsideration.

If ~ny questions "risc which I ¢n o clrrify, glo-sc 1ot mo know,

Vory sinccrely yours,
s/ iy R. Hoyors

t/ dny R. Loyers, MoD.
Chicf, Medic2l Unit
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