
Apr i l  7, 1938

Mr* P. A, Combelic .
V/aahington State Agr icul ture Ass in. 
Spray Residue Committee

>
Dear Si r :-

Tour l et t er  of March 2Jrd 
raise's a quest ion to which, in ray opinion, there is 
no answer* The problem of spray residues on f r u i t  
and,more p ar t i cu lar l y, on l eafy  green vegetables i s an 
important problem in public health* Much has been 
wri t ten on both sides of t h is quest ion hut , unfor tunately, 
not much experimental work has been done to ju st i f y  a 
sound opinion as to the fact s*  1 personal ly do not feel  
that  the posi t ion of the alarm ists i s wel l  taken* On 
the other hand I  do not feel  that  there i s any avai lable 
evidence which would ju st i f y  the Bureau of Pure Pood and 
Drugs in the Department of Agr icul ture i n .r ai si n g these 
tolerances for  ei t h er  lead or arsen ic. The tole ran ees, as 
they now ex i st , have no very sound sci en t i f i c  or physiologic 
background. On the other hand 1 f eel  that  i f  t h is Bureau 
i s to be In er ror , i t  should er r  on the side of safet y. 
Moreover, with a l l  due respect  to Dr* I r a Card i f f , with 
whom I  have talked, I  do not bel ieve that  h is posi t ion 
i s wel l  taken when he says that  i t  i s up to t h is governmental 
agency to prove the correctness of i t s posi t ion with regard 
to lead and arsenic tolerances* i t  I s rather up to the 
indust ry to prove that  the tolerances establ ished by t h is 
department are incorrect« As a mat ter of fact  these 
tolerances are set  by the Department af t er  consultat ion 
with quite a number of men Who are presumed to be 
author i t ies in t hei r  f i el d *  These men express the combined 
judgment of experimental workers who know that  both lead 
and arsenic are tpxic substances and that  t h ei r  presence 
in food for  general  consumption should be l im i t ed. I  
personal ly disagree with some of the experimental evidence 
on which t h ei r  conclusions were reached. However, in the 
st r i c t  sci en t i f i c sense, and from the point  of view of the 
public heal t h , t h is i s unimportant and I f  I  were responsible 
for  the administ rat ion of t h is Bureau, I  would not change 
the tolerances upward except  on the basis of very sound 
evidence that  they were unreasonable and unnecessary.
Moreover with excel len t  sc i en t i f i c  evidence at  hand as to 
the l evel  of lead and arsenic intake;which could be endured 
without in jury to human beings, I  should s t i l l  want a large 
safet y fact or  in view of the fact  that  chi ldren and sick  
people have to be thought oif in connection with general
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d i et ar y  problems* What I  have said above would seem 
to indicate that  I  lack  sympathy for  the fruit**growing 
indust ry* This i s not the case. I  recognize the 
d i f f i cu l t i es of t hei r  si t uat ion , and I  am st rongly 
'sympathet ic with t hei r  problem when I  real i ze that  they 
must in a measure choose between a loss of t hei r  f r u i t  
because of insects and damage to t h ei r  f r u i t  by various 
types of washing operat ions* On the other hand i t  should 
not be necessary for  the ordinary ci t i zen  to have to 
consider whether or not the food by which he l i ves i s 
l i k el y  to poison him. Wholesome food should be avai lable 
to him without the exercise of precise precaut ionary 
m easu res■ ■ ■ . ■■■■■ , ■

With regard to the actual  
of spray r  esldues, I  may say that  in aimos tdangers . , . . .

f i f t een  years of experience, I  have not seen a case of 
lead poisoning or of arsenic poisoning derived from the 
ingesfci.cn of f r u i t  contaminated with spray residues*
Moreover I  should be disposed to feel  that  the statement 
of the twenty-five physicians, refer red  to in your l et t er , 
that  they ” have never observed or t reated a case of arsen ic 
or ler-'d poison-ng et c* ” i s truer. I  have not found any other 
physician who has seen or t reated such cases although the 
numerous publ icat ions of C, !i , 1'eyers (who Is not a physician) 
and his associat es would indicate that  they have seen numerous 
examples of ‘‘sub-el  in leal* ’ lead and arsenic poisoning. Just  
what, i s meant, by "sub-cl  in l eal "  in toxicat ion i s not

Ji s *
quite

clear  to me, and from some of the an alyt ical  data supplied
by those men, I  can nc fc feel  that  i t  is very clear  to them. 
However t h is w i l l  indicate that  there i s a d i fference of 
opinion on th is subject  which o f f i c i al  agencies have to 
take into account. Al l  of the negat ive evidence has to 
be regarded with some skept icism since the r eal  issue has 
to do with whether the quant i t ies of lead and arsenic 
involved are such as to produce cases in var ious parts of 
the country which, for  a var iet y of reasons, may not have 
been recognised. Those of us who have, studied th is problem 
in indust ry know that  there are shfe levels of lead and 
arsen ic In take, Hpwever in indust ry exposure i s mainly 
through inhalat ion* I f  these m ater ials are ingested, the 
problem i s wholly d i f feren t , and i t  seems quite cer tain  
that  neither lead or arsenic administered by mouth are as 
t oxic ,as when inhaled. The reasons for  this_ are quite 
apparent since i t  lias been shown that  a considerable pro­
port ion of ingested lead t raverses the alimentary t ract  
up aba orbed. We have found;, for  example, that  even when 
§©lfifele Iffihd sal t s, in solu t ion , are administered to human 
mb Jedfcs:, that  a very large proport ion of the lead passes 
'' al imentary t ract  'without absorpt ion. I t  i s probable,

in fact  i t  is almost cer t ain , that  a much larger  proport ion 
of lead arsenate i s unabsorbed than i s the case with these 
soluble sal t s*  The f i r st  ¡problem, therefore, from an exper i ­
mental point  of v i e®, with, r efer 'n ee to lead arsenate sprays, 
has to do with the extent  pf t hei r  actual  absorpt ion into the 
body. This quest ion which i s as yet  unanswered, has a great
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deal to do with the magnitud© of the t oxi ci t y  of this 
substance* The next  quest ion i s the extent  to w hich 
absorpt ion from the alimentary t ract  i s taken up by the 
l i ver  and promptly excreted from the body* Ho doubt 
numerous fact ors influence the fat e of such absorbed 
lead, and obviously persons with l i ver  damage w i l l  not 
behave so wel l  in t h is regard as w i l l  normal persons.

You w i l l  be in terested in 
knowing that  a very considerable amount of animal 
experimentat ion i s under way at  t h is time* Rather 
extensive work i s being car r ied out by the United States 
Public Health Service under the d i rect ion  of Dr* R. H. , 
Sayers, in an ef fo r t  to determine the extent  of lead 
absorpt ion by experimental animals. I t  w i l l  I s some time 
before the data on t h is study are avai lab le, but the resu l t s 
should be very in t erest in g and quite important in relat ion  
to t h is problem. On the other hand i t  Is quite clear  that  
they w i l l  not answer the quest ion of the react ion of the 
human being to these poisonous m ater ials*  In my opinion 
I t  w i l l  not be possible to ar r ive at  sound conclusions as 
to the safet y fact or  In lead and arsenic intake by mouth 
un t i l  extensive human experimentat ion has been car r ied out .
I  think some extremely valuable information could be obtained 
by f i el d  studies in the orchard sect ions during the apple 
picking season. One would find here largo groups of people 
eat ing unwashed f r u i t , and I t  would be possible to, study 
t hei r  physical  condit ion and also the magnitude of t hei r  
lead absorpt ion and lead excret ion . In t h is way one could 
obtain data which could be compared, with that  obtained in 
indust ry under condit ion's of known exposure, and from such 
information one could determine f ai r l y  sat i sfact o r i l y  the 
magnitude of the hazard.

You have asked my opinion as to 
the maximal quant i ty of lead arsenate which might be in» 
grated without harmful offeeto*  Anything which 1 might 
say on this subject  would be pure guess work since there 
I s no information on which to go. I  can say, however, 
from our experimental observat ions, that  i f  the. t ot al  lead 
intake per day by mouth does not exceed 1- 1/ 2 M i l l igram s, 
cases of lead poisoning w i l l  not occur among normal persons. 
What w i l l  happen to in fan t s and sick  people under these 
condit ions, I  am unable to say* I  would be incl ined to 
expect  that  nothing would occur, but t h is i s a guess based 
on numerous Indi rect  observat ions.

. You might be in terested fur t her
In knowing that  the lead intake over a per iod-of twenty-four 
hours among average American adult s var ies from approximately 
one-tenth of a mil l igram to 2 m il l igrams per day under 
present  condit ions of food consumption and d ist r ibut ion*
Only r arely does the twenty-four ftouf food intake contain as 
much as a mil l igram of lead. The average f igu re, however, i s
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approximately O.25 mil l igrams per day. Xh© larger  
quant i t ies which, I  repeat , occur in frequent ly, usual ly 
coincide with the ingest ion of more than usual quant i t ies 
of salads and f r u i t . We have seen no indicat ion in our 
own data that  lead Intake has increased during the period 
of the past ten years, I  should guess, however, that  i f  
unwashed f r u i t  were general ly d ist r ibut ed over the United 
St at es, the average lead intake would he considerably in­
creased, I  think i t  might perhaps be increased by as much 
as four* t ines I t s present  magnitude without great  danger, 
On the other hand, I  can assure you that  I  would not wish 
to be responsible for  any si t uat ion  which brought about 
such an incresl.se. Frankly X would not even experiment 
with human subjects on Increased lead intake except as 
I  could maintain a cont inual medical supervision of t hei r  
metabolic response, &ven under condit ions in which I  am 
administering one m il l igram a day as a soluble sal t , I  am 
maintaining a d'ai iy check on the lead intake and output,
I  am carrying out complete physical  examine-felons onca a ■ 
week, and I  am watching the blood dai ly fbr  microscopic 
changes ind icat ive of increased lead absorpt ion. This 
w i l l  serve to show you that  in my opinion the quest ion 
of increased lead absorpt ion Is considerably more than 
«iHai©adeitt iC' ' ' ' ' ;o n e i* : ■ . . .  '

1 t rust  that  in t h is - somewhat 
lengthy'-discussion X have given you a general idea- Of my 
point  of view which 1&, perhaps, conservat ive, hut  in my 
opinion conservat ism i s fu l l y  ju st i f i ed  in relat ion  to 
t h is publ ic health problem*

Very t ru ly yours,

RAKsls RobeFt™n““Eehoe, M.f).
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