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A p ri l 7 , 1938

Mr* P* A. Combelic
Was h in g t on S ta ta  A g r icu ltu re  As a * n *
Spray R esidua Committee

Dear S ir i»

Your l e t t e r  of March 23rd
ra is e s  a question  to  which, in  my o p in io n , th e re  1s 
no answ er. The problem o f spray re s id u e s  on f r u i t  
and, more p a r t i c u la r l y ,  on le a fy  green v eg e tab les is  an 
Im portant problem in  pub lic  h e a l th .  Much has been 
w r i t te n  on both s id e s  of th is  q u estion  b u t ,  u n fo r tun a te ly , 
no t much ex perim en ta l work ha3 been done to  j u s t i f y a 
3ound op in ion  as to  the f a c t s .  I  p e rso n a lly  do no t fe e l  
th a t the p o s it io n  o f the  a la rm is ts  is  w e ll ta k e n . On 
the o th e r  hand I  do n o t f e e l  th a t  th e re  is  any a v a ila b le  
ev idence which would j u s t i f y  the Bureau o f Pure Pood and 
Drugs in  the Department o f A g r icu ltu re  in  r a is in g  these 
to le ra n c e s  fo r  e i th e r  le ad  or a rsen ic*  The to le ra n ce s , as 
they now e x i s t ,  have no very  sound s c i e n t i f i c  o r physio log ic  
background. On th e  o th e r  hand I  f e e l  th a t  i f  t h i s  Bureau 
i s  to  be in  e r r o r ,  i t  should  e r r  on the s id e  o f s a fe ty .  
Moreover, w ith  a l l  due re s p e c t to  D r. I r a  C a rd i f f ,  w ith  
whom I  have ta lk e d , I  do n o t b e l ie v e  th a t  b is  p o s itio n  
i s  w ell taken  when he says th a t  i t  is  up to  th is  governm ental 
agency to  prove the c o r re c tn e ss  o f  i t s  p o s it io n  w ith  regard  
to  lead  and a rse n ic  to le ra n c e s . I t  13 r a th e r  up to  the 
in d u s try  to  prove th a t  the to le ra n c e s  -es tab lish ed  by th is  
departm ent are in c o r r e c t .  As a m a tte r  of f a c t  th e se 
to le ra n c e s  are  s e t  by the Departm ent a f te r  c o n su ltat io n  
w ith  q u ite  a number o f  men who a re  presumed to  be 
a u th o r i t ie s  in  t h e i r  f ie ld *  These men express the  combined 
judgment o f experim en ta l w orkers who know th a t  bo th  lead  
and a rse n ic  a re  to x ic  substances and .¿hat th e i r  p resence 
in  food f o r  g enera l consumption should be l im i te d . I  
p e rso n a l ly  d isa g re e  w ith  some of the  experim en ta l ev idence . 
on which th e i r  con c lu s io n s were reached*  However, in  the 
s t r i c t  s c i e n t i f i c  se n se , and from the  p o in t o f view of t he y 
p u b lic  h e a l th ,  th is  is  un im portan t and/ t  were re sp o n s ib le  
f o r  the a d m in is tra t io n  of th is  B ureau, I  would n o t change 
the to le ra n c e s  upward excep t on the  b a s is  o f very  sound 
ev idence th a t  they  were unreasonab le  and u n n ecessary .
Moreover w ith  e x c e l le n t  a c ie n t i f i c  ev idence a t  hand as to  
the le v e l  o f lead  and a rs e n ic  in ta k e  which cou ld  be endured 
w ithou t in ju ry  to  human b e in g s , I  shou ld  s t i l l  want a  s ic
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sa fe ty  f a s ter  in  vie® of the f a c t  th a t  c h i ld re n  and s ic k  
people have to  be thought of in connection  w ith  g ene ra l 
d ie ta ry  problem s, VJhat I  have sa id  above would seem to  

in d ic a te  th a t  I  la ck  sympathy fo r  the f ru it-g ro w in g 
in d u s try • This is  no t the c a se , I  reco g n ise  the 
d i f f i c u l t i e s  of th e i r  s i tu a t io n *  and I  am s tro n g ly  
sym pathetic w ith  th e i r  problem when I  r e a l i s e  th a t  they 
must In a m easure choose between a lo ss  of th e i r  f ru i t  
because o f In se c ts  and daage to  th e i r  f r u i t  by v a r io u s  
types of washing operation*  On th e  otherhand i t  shou ld  
no t be n ecessary  fo r  the o rd inary  c i t i z e n  to  have to  
cons ider w hether o r  n o t the food by which he l i v e s  is  
l i k e ly  to  poison h im . Wholesc^ae food show.Id be a v a i la b le 
to  him w ithou t the ex e rc ise  o f p re c ise  p recau tio n a ry 
m easures• .

-  W ith re g a rd  to  the a c tu a l
dangers of spray  rresldues*  I  may say th a t  in  a lm ost 
f i f t e e n  years o f experience*  I  have n o t seen a case of 
lead  po ison ing  or of a rs e n ic  po ison ing  derived  from the 
in g e s tio n  o f f r u i t  contam inated w ith  spray  re s id u e s,
Moreover I  should  be d isposed  to  f e e l  th a t  the sta tem en t 
of the tw en ty -f iv e  p h y s ic ia n s , r e fe r re d  to  in your le t te r *  
th a t  they "have never observed o r t r e a te d  a case of a rse n ic  
o r lead  po ison ing  e tc , "  I s  t r u e ,  I  have not found any o th e r  
physic ian  who has seen  or t r e a te d  such cases a lthough th e  
numerous p u b l ic a t io n s  of C, U, Meyers (who is  n o t a physic ian ) 
and Ills a s s o c ia te s  would In d ic a te  th a t  they have seen numerous 
examples of 11 s u b - c l in ic a l ” lead  and a rse n ic  p o ison in g . J u s t  
what is  meant by ”s u b - c l l n ic a l ” in to x ic a t io n  i s  n o t q u ite  
c le a r  to  me* and from some of fche a n a ly t ic a l  d a ta  supp lied  
by tbpse men* can no t f e e l  th a t  i t  is  very  c le a r  to  them. 
However th is  w i l l  in d ic a te  th a t  th e re  i s  a d i f fe re nc e  of 
opinion on th is  su b je c t  which o f f i c i a l  agenc ies have to  
take in  to  accoun t. A ll of the n eg a tiv e  ev idence has to  
be regarded  w ith  some sk e p tic ism  s in c e  the r e a l  issu e  has 
to  do w ith whether the q u a n t i t ie s  of le ad  and a rse nic  
Invo lved are  such as to  produce cases in  various p ar ts  o f 
the  epun try  which* f o r  a v a r ie ty  o f reasons*  may no t have 
been ¿recognized, Those o f us who have s tu d ie d  th is problem 
in  in d u s try  know th a t  th e re  are, sa fe  le v e ls  o f lead  and 
arsenjic in ta k e . However in  in d u s try  exposure i s  m ainly 
through in h a la t io n *  I f  th ese  im p e r ia ls  a re  ingested*  the 
problem la  w holly  d i f f e r e n t ,  and i t  seems q u i te  c e rta in  
that, n e i th e r  le ad  or a rse n ic  adm in is te red  by mouth a re  as 
tox ic , as when In h a le d , The reasons f o r  th is  a re  qu i te  
apparen t s in ce  i t  has been shown th a t  a con s id erab le  pro­
p o rtio n  o f  in g es ted  lead  tra v e rse s  the  a lim en tary  tr a c t  
unabsorbed. We have fouhd , f o r  example, th a t  even when 
so lu b le  lead  s a l t s ,  in  s o lu t io n ,  a re  adm in is te red  to  human 
s u b je c ts ,  th a t  a v ery  la rg e  p ro p o rtion  of the1 le ad passes 
the a lim en ta ry  t r a c t  w ithou t a b so rp t io n . I t  la  p robab le ,

j 11j p i ; :.llp|rfepr' p ro p o rtio n  
o f lead  a rse n a te  i s  unabsorbed than i s  the case w ith  these
' I I S  i !! y : :an e x p e r i-
me)ii'tjjS|jl j : , f l | w  m : %i th  : ■ '&!, ¿w a rse n a te  s p rays *
has to  do w ith the ex ten t o f th e i r  a c tu a l A bsorption in  te e th e  
body. This q u estio n  which Is  as yo t unanswered, has a g re a t
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d e a l to  do with the  m agnitude of th e  to x ic i ty  of th is  
substance« The n e s t  q u estio n  is  the exten t to  which 
absorp fcion from the a lim en tary  t r a c t  i s  taken up by the 
l i v e r  and prom ptly ex c re ted  from the  body* Mo doubt 
numerous fa c to rs  in f lu en ce  the f a te  of such absorbed 
lead* and o b v io u s ly  persons w ith  l i v e r  damage w i l l  no t 
behave ao w ell in  th is  reg ard  as w i l l  normal persons*

You w i l l  be in te re s te d  in
knowing th a t a very  co n s id e rab le  amount of anim al *
experim en ta tion  is  under way a t  th is  tim e* R ather 
e x te n s iv e  work i s  being  c a r r ie d  o u t by th e  U nited Sta te s  
P ub lic  H ealth  S erv ice under the d i r e c t io n  o f Br* R* R*
Sayers* in  an e f f o r t  to  determ ine the  e x te n t of lead  
ab so rp tio n  by experim enta l animals« I t  w i l l  be some time 
befo re  the  d a ta  on th is  study  a re  av a ila b le *  b u t the r e s u l ts  
should be very in te r e s t in g  and q u i te  im po rtan t in  re la t io n  
to  th i s  problem. On the o th e r hand i t  i s  q u ite  c le ar  th a t  
they w i l l  no t answer the q u estio n  of t2ie re a c t io n  o f the 
human being  to  th e se  poisonous m a te r ia ls *  In  my op in ion  
i t  w i l l  n o t  be p o ss ib le  to  a r r iv e  a t  30und conc lusions as 
to  the s a fe ty  f a c to r  in  le ad  and a rse n ic  in ta k e  by jnou th  
u n t i l  ex ten s iv e  human experim en ta tion  has been, c a rr ie d  out*
I  th in k  some ex trem ely  v a lu ab le  in fo rm ation  could' be ob ta ined  
by f i e l d  s tu d ie s  in  the orchard se c tio n s  during  the app le 
p ick ing  season* One would f in d  here la rg e  groups of people 
e a tin g  unwashed f r u i t *  and i t  would be p o ss ib le  to  study 
th e i r  p h y s ic a l co n d itio n  and a lso  the m agnitude o f t h e i r  
lead  ab so rp tio n  and lead  excre tion *  In  th is  Way one could  
o b ta in  d a ta  which could be compared w 1 th  th a t  detained in  
in d u s try  under co n d itio n s o f knovrn exposure* and from such 
in fo rm ation  one cou ld  determ ine f a i r l y  s a t i s f a c to r il y  the 
m agnitude of th e  hazard*

You have asked my opin ion as to
the maximal q u a n t i ty  of lead  a rse n a te  which m ight be in -  -
gesfced w ithou t harm fu l e f fe c ts *  Anything which I  might 
say on th is  s u b je c t  would be pure guess work s in c e  th e re  
i s  no in fo rm atio n  on which fco go* I  can say* however* 
from our experim enta l observa tions*  th a t  i f  the t o ta l  lead  
in tak e  per day by mouth does no t exceed 1 -1 /2  m illig ram s*  
cases of lead  po ison ing  w i l l  no t occur among normal persons*
What w i l l  happen fco in fa n ts  and s ic k  people under these 
cond itions*  I  am unab le fco say* X would be in c l in ed  to  
expect th a t  no th ing  would occur* b u t th is  Is  a guess based 
on numerous in d i r e c t  observa tions*

,, r- You might he in te res ted  fu r th er
in  knowing th a t  the  le ad  in ta k e  ever a p eriod  o f  twen ty -fou r 
hours among average American edhlfes v a r ie s  from approxim ately  
o n e -te n th  o f a m il l i^ rem  to  2 m illig ram s p e r day under p rese n t 
co n d itio n s o f food consumption and d is tr ib u tio n *  Only r a r e ly  
does th e  fewenty-four hour fodd in ta k e  coj ta in  as much as a 
m il l ig ram  o f lead*  The average f ig u re *  how ever, i s  approx im ately  
0*25 m illig ram s per day* The la rg e r  q u a n t i t ie s  which* I repea t*  
occur in f re q u e n tly *  u su a l ly  co inc ide  w ith  the in g e st io n  o f more 
than u s u a l  q u a n t i t ie s  of sa la d s  and f r u i t *  We have seen no
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in d ic a t io n  in  our own d a ta  th a t  lead  in tak e  has inc reased  
during  the p e r io d  of the p a s t  ten  years*  I  should guess, 
how ever, th a t  i f  unwashed f r u i t  were g e n e rally  d is t r ib u te d  
over the U n ited  S ta te s,  the average lead  in tak e  would be 
co n sid erably  in c re a se d, I  thin k  i t  m ight perhaps be in c reased  
by as much as fo u r tim es i t s  p rese n t magnitude w ithou t g re a t 
danger. On the o th e r hand, I  can assure  you th a t  I  would not 
w ish to  be re sp o n s ible  f or  any s i tu a t io n  which brought about 
such an in c re a s e . F rankly  I  would n o t even e xp e r t ’ en t w ith  
human su b je c ts  on in c reased  lead  in tak e  excep t ?3 I  could 
m ain ta in  a c o n t in u al m edical sup e rv is io n  of th e i r  m etabol ic  
resp o n se, Fvcn under co n d itio n s in  which I  an adm in is te r ing  
ore n il l ig r t r *  a day as a solu b le  s a l t .  I  on m ain ta in in g  a 
d - l l y  check on the lo a d  in ta k e  nr.d o u tp u t, I  am carry in g  out 
eonplo tc  p h ysical examinations once a week, and 1 a\- w atching 
the blood d ai ly  fo r  m ic roscop ic  changoa in d ic a t iv e  o f in c reased  
!■ :nd rbnorp t 1 '.n. This w il l  serve  to shew- you th a t in  my 
oo in icn the question  of in c reased  lead  ab sorp tio n  is  con*» •
s i  dor ably  more than an academic, one*

X t r u s t  th a t  in  th is  somewhat 
len g th y  disc u ss io n, I  have given  you a g en e ral idea of my 
p o in t o f view which i s,  perhaps, c o n serv a tiv e, bu t in  my 
op in ion conservatism  Is  f ul l y  j u s t i f i e d  in  r ela tio n  to  
th is  publ ic  health -.p roblem , , .

Very t r u ly  yours,

RAKils Signed: R obert A* Kehoe, M»D,
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