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Dr. Robert A. Kehoe, Dilrector
Kettering Laboratory
University of Cincinnati
Cincinnati, Ohio

Dear Dr. Xehoe:

Attached 1s a copy of my letter to Mr.
L. S. Hitchner, President, Agricultural Insecticide and
Funglicide Assoclation, in response to hls reguest for
information concerning developments since Professor
Pickett and I saw him in December.

I shall aporeclate it if you will read my
reply, 1in splte of 1ts length. I have nut a lot of
thought (that is, from my standooint)<on thlis letter.

, If anything that I have sald needs clari-
flcatlon or emphasis, please write to Mr. Hitchner directly.
I do not know Jjust when he 1lntends to present the matter
to his organization; however, it will be within a few days.

Yours very truly,

ol

WAR:MH Chief 1n pPomologilecal Physiology
Enc.
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FOR INFORMATION OF.

January 2%, 1936

Mr. L. S. Hitchner, President

tgricultural Insecticlde & Fungilcide Agsocistion
285 Hadlson Avenue

New York City

Dear Mr. Hitchner:

After seelng you in New York, Profeesor Plokett
and I celled upon Mr. F. E. Wormser, Secretary and Tressurer,
Lead Industries Assoclation, 420 Lexington Avpnue, New York. We
also talked with Mr. Robert F. Wileon, in the office of the
Asso0iated Grocery Manufacturera of 05 Fast 42nd sStreet,
Nev York. The Lead Industries Assogiation is Wnancing a #10000
fellowship at Harverd. Mr. Yormsag yited us make a trip to
Hoarvard with him. ¥Ye made the ip, and discovered some interest~
ing faots which confirmed us ief that experimentation
of the type that we had outl ‘ be degiradle. Equally ’
encoursging was the fact that\the mgh who were doing the work at -
Harvard (Drs. Aub, ¥sirhall and\Cpfhoun) agﬁeed entirely with our
general conoeptlon of the & &t
that Aub and Fairhall /have bee w0 1ng on the bioohemistry of
lead for ten or twelye years. ¥

‘was already
of thelrs,

; llﬁ nil'nrobabillty they would not
contribute

d indicated UG
it 1s my orinton that a contribution from

However,

i
4
7
g

*I am particularly pleased that you are getting in touch =ith the
aprle growers, ag I fimly feel that thelr position, so far ag the
spray resldue 1e concerned, will not be imrroved until they have
msrshale? sufficlient sclentifie evidence to answer the allegations
of the varioug Stete and Government Tevsrtments about the toxicity
of lead srsenate. Needless tc say, we shall be glad to hely you i
all we can and I hope you will keep us posted with whatever program '
1s finally adopted, for we ghonld indeed like to ¥now what pro-
gress you make with your investigetion. At the same time, 1f
anything should occur at this end which T think wlll be of interest
to ycu, I shall pass it on »romptly.*

et N A ARy

¥r. W¥ileon, of the assoéiated Grocery ¥Manufac-
turera, told ug that many of thelr constituent organizations were
interested in lead toxicity. They have a fellowship at Yale,
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¥r. L. . Hitchner 2 Jenuary 2k, 1936

with Dr. George R. Cowglll, Assoclate Professor of Physiological
Chemistry. XNr. Wilson assked me to *rite to him when I returned.
He sald that he would then take the matter up with ¥r. willis,
President of thelr organization. I w=rote Ur. willis, but have
not yet received a reply. I know thzt they sre greatly interest-
ed in all phases of the lead problem, but I 40 not know, of
course, how nmuch they would be interested in lesrd arsenaste ex-
perimentation. Presumably they will be decldedly interected,
althcugh they may think that the lesd +work at Yale ig enough.
(This may be & good place to aay sgaln that they only way to
gettle the lead tolerance problem is direct work, with humans. )

Profesgor Pickett and I had a very intereating
snd instructive vigit with Audb, Falrhall snd Calhoun at the
Runtington Hemorial Hospital in Boston (Harvard). Thelr work .
end the work st the Kettering Lsborastory has had a grest desl to
do with modern conceptions of the behavior of lead in the boday.
It should be sald, also, that a great deal of this work has been
done since 1926, when the limit of .01k graine of lead ver oound
of applea was set by the physliologlists sdvising the Foo4d and ™rug
tdminletration. Of 38 articles referred to in a recent oaper
by Aub on the blochemicel behavior of lead in the bedy (Journal
of the American Medical Assocliation, Jsnuary 12, 1935) 9 had been
published in 1631, 6 1n 1932, and 8 in 1933. The subject is
therefore a very live one.

You might have occasion to uge a very brief
general summary of the most important facts in lexd blochemistry.
My attempt in that 3irection followsa:

Lead 1s ingeated in minute amounts in the normal
dlet and excreted in quantities vwhich are, in the long run, equi-
valent. {nder normal circumstances, lead 1s not cumulative except
that very small amcunts are normally stored in the bones with
increasing age. A large part of the lead in the Adiet probably
passeg through the body unabsorbded; inhaled lead le much more dan~
gerous. Pvhen comparatively large smcunts of lesd are ingested or
inhaled, which is likely to happen in certaln industries, accumu-
lation takes place. Storage is in the bones, along with caloium,
After removal from exposure, (for example, when a fsctory worker.
exposed to white lead dust leaves the factory) stored lead 1s
normally slowly excoreted, aleo along with calcium. If a metabolie
upset results in the rapid liberation of large amounts of stored
lead, very deleterious effects may result. The rate of liberation
of lead from the bones can be regulsted, however, by regulating
the suprly of calcium in the diet or blood, which is the besis of
medical treatment. The amount of lead arsenate or, as a matter of
fact, of sny other form of lead, that can be ingested before
storsge takeg place is unknown. Several factors nrobahl{ enter,

e

one of which is the chemical and nhysical nature of the ad
compound itself,
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Mr. L. 3. Hitchner ' 3 Jamuary °4, 1936

In this connection, also, I am sending you two
reorinte from the Xettering Lavoratory =nd am writing to Tr.
Aub, asking him to send you a reprint of the srtiocle to which I
have Just referred. The supoly of the larger reprint from the

Kettering Laboratory is exhausted; otherwige, I would send you
- several coples.

8ince we talked to you, it has become more and
more apparent to me that the effect unon ordinary spple consumers
0f the normal consumption of apples, bearing the amount of lead
at present permitted, should be investigeoted. The most logical
way to rind out whether danger exists 1s to 100k for instances of
injury. This procedurs wag used when the United 3tates Pudblic
H<alth Service investigated the tetra-ethyl lead gaesocline vro-
blem. A fallure to find actual instances of lead notsoning
among econsumers of ethyl garoline wos considered a 008 remeon
for vermitting its use. T¢ quote from the revort of the study,
published in Public Health Bulletin 163, Treasure Department,
United Stateg¢ Publie Health Service, ov. 109, 110, 1926, *In
the regions in which ethyl gnsoline has been used to the greatest
extent for a period of betwveen two snd three years no definite
cnees have been discovered of recognizadle lead polgoning or
other diseases resulting from the use of ethyl gmsoline. 1In
view of these conclusions (which include the result of a study
of automoblile users and gsarage employees) your committee begs to
report that 1in thelr opinion there are st cresent no good grounds
for prohibiting the use »f ethyl g=scline of the compoeition
gspecified as motor fuel, provided that its dlstribution and use is
controlled by proper regulations.* (The regnlstions aonly to :
plants which manuf:cture tetra-ethyl les4 and blend 1t ~ith gnealine.)

In this connection, t»o very lmportsnt focte are
fundamental. The first igs that lead, in amounts below a certain
minimum, 1s not a cumulstive oclson; the second is that leead
normelly dlsepnenrs from the body. If these gen»ral facts had
not slready been establighed, we might sesume that the investi-
gation would be certain to reveal almost universal lead polsoning.
gince they exist, we may perhaps aesnume that lesd nolroning is
correspondingly rare.

Dr. Xehoe, Director of the Kettering Laboratory,
hag alresdy included a *fleld inveatig=tion" in his plan, which
he drew up 1n September, 1935, but T 414 not realize 1ts comparstive
importance until recently.

You are, of course, familiar with the objeots
of the laboratory investigation. This part of the investigation
2ls0 has assumed nore importsnce as It've thought it over. In the
thiré paragraph on Page 2 of the m'meographed copy of the paper
that I gave at Hartford I quote Nr. ¥hite'!s reference to the
toxicity of lezd in drinking water. The 0.1 milligram of lead
which, ingested dally, is supvosedly cspable of csusing chronic
polsgoning 18 very much below the aversge dally ingestion of lead
in the food, which, as shown by work at the Kettering Ladbofatory,

amounts to aprroximately 0.25 mg. (eporoximately .OOW grains).
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¥r. L. . Hitchner b January °h, 1936

The toxiclty of lead In Arinking wnter, therefore, scems to bhe
stnormally high. It ts snother Aemonstration of the frot thet
tne toxicity of each individunl lend comnound ehsuld be Adeter-
mined indivisually and that 1t shculd be \ngeated with the food
with which the comnrocund naturslly ts taken tntn the body., There
must be o reason for the extreme toxlelty of lead In Arinking
water, because a grester smount of ler~d in food 1e not toxle.
pleo, the faet that s grenter amount of lead in food 1e not
toxic 1e a good reamgon for nat hreing the tolerance for leand

on ap:les and other food on the toxlcelity of lerd in dArinking
vatrr., However, thig sesms to be a noasibility, Judging by the
references by sn official of the Food and Nrug tdminigtretion
(*r. white) to its poreible lmrortrnce. If thet were done, the
reduction in the lesd tolerange =would he very Adr-ptic. T ahauld
nlao aay that the work slresdy done at the Xettering I, boratory,
vhich cught to prevent such s reduction, hae been dcne =ithout
expenge to the interests most Alrectly concerned; furthemore,
rithout active effort on the nart of sclentifioa’lly nualified,
rlert snd informerd individunale a Aefens« on sclehntific grounds
would go by the board--it =ould never be formulated,

tfter seeing you, Profegsor Plckett and T
vielted entomologlete anA chemlizts In ¥e-hington, te be reneonably
certain that no aubstitute for lesd araenste waa Jjust over the
hortzon. There has been s zrest deal of sotivity by entomologiete
and manuf- cturers, as yocu, of cgourse, know, to find a substitute,
Overley and others in Yachincton Strte heve honer of calcium
arsenate with zinc enlfate and lime ap r safener. e know,
horever, from experiments here at I11inols thet zinc sulfute anA
lime crnnot be uged in this climate ap a anfener on avoleas, becaure
the zinc rusgete the anrles, snd =« Xnow that calcium arsenate 1is
varisble In its oroperties and hns other Alaadventages. It 12 to
be hoped that a gubetitute =111 be found, becanse such s Alscovery
wonld gettle the whole thing at once, but, to out 1t very con-

servatively, thers ia nothing in imme?iate nrcepect for general
use.

¥r. R. G. rhillline, Secretary of the Internationsal
Apple rssocistion (whose address 13 1108 Mercantile Ruilding,
Rocheeter, New York) and I asleo called upon Dr. Camobell, HenA
of the Food and Trug Admintstration. I =sked him 1f he ~ould
sccept the regultg of the emperiment that we pronceed., He anid
that he was snxlous to zecure any sclentifically accentable
information that =ould heln to =ettle the problem., I acked him
1f he would tske a part In the orgenization =2nd confuct of the
experiment. He gald that he would nnt, that his Alviglon wouli
conduct an inveatigeation of Yte o~n, snd that two entirely
sepnrnte investigations «onld be more desirsble thun the one
investigotion thst would reanlt {f there weare close cooperntion.
In thelr investigrtion commerclal intereste of nny sOrt are not
t0 be reorcegented, a0 that the reanult =111 be entirely free from
bles; that g, 1t =111 be baeed mmrely snd simoly unon blologilceml
and chemlcal frets.

I have had gquite a little oorreﬂooﬁdence with
fr. ®. ®. %are, of the Sherwin *i1lllsme Comnany, sbonut the
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#r. L. 8. Hitchner 5 Janusry 24, 1936

proposed Kettering Laboratory experiment. Dr. Vare's last letter
expresces his hope that the attitude of the Food and Drug Adminis-
tration toward cooperation can be changed. Without Dr. Ware's
permission and with a¥¥¥-apologles to Dr. ware om that account,

I am quoting hie letter and my reply.

“Pr. wW. A. Ruth,
University of Illinots,
College of Agriculture,
Urbans, Illinoils.

Tesr Dr. Ruth:

I thank you for your letter of the 26th en-
closing coples of ycur paper, *The Spray Residue Jituation*.

Hy., gunderaon and Y heve dlgcensged the =hole
situation several times an? both of us feel the' s conference
~ith you might result in a A1 fferent understanding on our rart.

I sincerely wish ther: could be some nentral
ground on which producers, consumere, snd federal agencles could
get together. ¥e could all sgree to chetck our personal prejudices
at the door along w#ith our hats and discuss matters of mutual
interest from the standpoint of publlic welfare. “hy should it
be necessgary for r. Campbell to conduct semi-gecret investiga-
tions, apparently to get ammuntition with which to comdbat induatry
if 1t ghould gttempt to promote gale Oof & product thst in his
¢pinion 18 inimical to the public interest? why couldn't euch
governmental inveatigations be conducted under the guldance of a
committee, membership to be chosen from the U.8. Department of
Agriculture and Experiment Statlon staffs; Crowere' Agecciation
membership, and manufacturing industry. One might even conslider
the sdvissbllity of asking the Farm Chemurgic Council to cooperate.

It seems to me that we must concentrate on the
problem of promoting a better understanding and mutual reepeot
between Federal Research and Regulstory Bureaus on the one hand and
egricultural snd industrial organizations on the other. There must

be scme Moses who can lead us out of the widerness of migsunderatand-
ing.

Very truly yours,
THE BH?RWIn~wILLIAKS GOH”ABY
T. E. ¥are (signed)
EXWiw E. E. Yare "
My reply to Dr. Ware follows:

*Dr. E. E. Ware January 9, 1936
The Sherwin-¥illlams Comvany :
Cleveland, Ohio

Deay Dr. Ware:

T greatly appreciste your letter of January 2,
and I understand your attttudo. I do not know what can be

KE 0008359




MNr. L. 3. Hitchner 6 January 24, 1936

“done along the lines that yocu suggest--i.e., to convince the
Food and Drug Administration thet they ghould conduect the
investigation of lead toxicity under the guldance of a com-
mittee, chosen to revresent the exveriment aststions, federal
horticulturists, manufacturers, and fruit growers, as well
as the Food and Drug Administration itself., Y =gree with you
that prejJudices would be checked at the door. I am ocertsin
that the frult groving industry would have that attitude if
it were allowed representstion.

Ky interview with Dr. Campbell and ¥r. rhillipts
opinion of him have made me sure, however, thet any investi-
gation that they conduot will have as 1its mole purpose the
sgoertainment of facts. On the other hand, I can easily see
that, 1f 1t 18 conducted without the representation of interests
other than enforcement officlals, 1t will be open to the oriticism
that you have in mind--that its supposed purpose will be "to get
aamunition®.

Also, it 1ag certainly true that this investigation
can be plenned in such a way that it =11l be fundamentally
(sclentifically) satisfactry or unsatisfeotory to all interests,
and that the only way %o insure gatisfazctory planning is to have
all interests represented. For example, the lead arsenate on
washed soples 18 probably much less toxlie than acld lead arsenate,
because of the weathering that has taken place on the fruit, which
tends to transform 1t to baneic lead arsenate, and because the
washing process probably removes the particles that are most
easlly dilssolved. Therefore, wached svoples ehould be used ag one
scurce of lead arsenste. A toxicoclogist or bdiochemist not exe
perlenced in horticulture would overlook this noint. He might
even imagine that he would be more scientific if he were to use
pure acid lead arsenate because it is undecomposed and uncon-
taminated. He might think, also, that he could get the purest
lend arsenate from s chemical suprly house. There are probably
& number of important vointe of that sort. Moat imrortant of all,
perhaps, ig the point that field investigstions shculd constitute
an important part of the inveatigstion, by whioh I wmean an
examination of consumers for evidences of lead volsoning. I
nk, as you 4o, that representatives of the various intereste
would participate 1n a verfectly fair way; presumably, also,
the best companles, horticulturists, fruit growers, etc.,
could help the #ood and Trug Administration actively after the
factz were establighed.

I have attempted to astate the situation as you
seée it in my ovn words. As far as I know, my stestement 1
coniplete, snd the argument is abeolutely sound. ‘

The arguments for conducting a separate investi-
gation at the Xettering Laboratory can be stated very briefly
by saying that it would be exsctly that kind of an inveastigation
except for the cooperastion of the Food and Drug Administration
in planning and oonducting the work, that a laboratory 1is
miraculously at hand for doing the work, that most of the ex-
pense and effort would therefore be obviated because we would
not have to work froam the ground up, that the results of the "
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¥r. L. S. Hitochner 7 Janusry 2%, 1936

“experiment would be acceptable to the Food and Drug Administrae i
tion, as well as to other interests, and last, but not least, i
that we would not have to ask the Fod snd Drug Administration
to adopt a policy with which they are not alrsady in symosthy.

T would be assuming entirely too much 1f I were to
say, as a result of my brief interview with Dr. Cemnbell, that
I have expressed hls final attitude. As T told you, I think
that he 18 anxious for sll the helo that he can get in arriving
at the truth.

Yours very truly,

W. A. Ruth

WARMH Chief in Tomological
Physiology »

This long letter, I belleve, just about exhrusts
everytbing that has occurred recently in thias connection. Y
might add, howmever, tliat I learned indirectly a 4ay or two ago
that the American Can Coapany le interested in lead in Certo and :
other foods. I learned thisg through the representsative of a fimm ‘
which makez apparatus used in lead analysias. TMoubtless many
organizations are interested more or less directly, whose interest i
is not known to us atl present.

Before I conclude my letter I should add that
all of the scientists with whom I have talked zbout this experiment,
both before and after geeing you, agree without qualification in
the scientific soundness of the proposal. For example, Dr. Roger
Adans, Head of the Chemistry Department here, in a conversation
last night spoke very highly of the analytical work at the Xete
tering Lasboratory. It was, incidentsally, Dr. Adams who, as Presle
dent of the Amerlcan Chemlocal Soglety, " hag a very wide contact
with chemical researeil, who gaveASur firet hint of this opvortunity.
Horticulturists and fruit growers sare strongly in favor of experi-
mental work. (See the sttzched editorial, *The Residue Problem",
from the American Fruit Grower, written by Professor Gourley,
Head, Department of Horticulture, Ohio State University snd nr,
K. J. Dorsey, Head, Division of Pomology, Iniversity of Illinotls.)

I thoroughly agree with Dr. ¥are in his statement
that the nited States Department of igriculture, the state experi-
ment stations, the frult growers, and the manufacturers should all
be represented in the experiment, as my reply to him indicates.

It is an interesting fact that the membership of the American
Porxological Society is drawn from exactly these sources. It is
the soclety that can most logically be expected to organize the
experiment =snd to keep it going, which 1g just as important,
because 1ts interests are commercilal ag well ag scientific. Fure
thermore, re any one who attended iteg December meeting could not
fall to realirze, it 1s a very active soclety.

Yours very truly,

KE OOO&Obi Chief in romological
3#3323 ; Physiology




Mr. L. 8. Hitchner 8 Jamusry 28, 1936

P. 8. 1 am going to go through the two reprints that I am
sending you, transferring milligrems to grains, to which we
are now acoustomed in thie connectlion.

w. ﬁ,. R.

1
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