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L very muck appreciated recenving your letter of fsbruary 3, wiiich  
r.woiuea my return from the ...ast.  Ly  reason for sending you the conies  
of latte.'e was that 1 ranted to be cure I was not in any ray misquoting  
yau. Lour letter indicates oo::.ething  I already knew, wnich was that it  
is pretty ~asy for a layman to get the wrong viewpoint on a scientific  
; latter.

1 am particularly appreciative of the length to which you lavs gone  
into the matter, as it gives me considerable information I'¿id not have . "
1 always nave had a eueseion in my mine, as to whether the weathering of  
moray material on the apples in any way reduces its tonicity, f presume  
phis is scenetking wiiich could be determined.

,/e had lead poisoning here in this district last fall to a few of the  
Lemican nationals. I expect to send you a report on this when  it is avail­
able from the officials of the t. o. Public health Service who were servin g 
in the state for the Public Health Service Office. Briefly, several ilexica ns  
vere hospitalized and diagnosed by local doctors as lean poisoning. The  
number finally ran 25 to ¿0  and major Horner and Dr. Laws of the u. 3. Public  
Health Service of the state Public Health Service Office in oeattle made an  
investigation. The case histories of 19 men were taken of those who seemeu  
the most likely ones to have acquired lead poisoning, ana of these urine ana  
blood tests definitely showed 9 of them to have lead poisoning. The case  
nistories show that they had been organized into spraying teams ana sprayed  
10 hours a ¿ay fox* 7 days of the week for a period of tw o, three and four  
months, and curing that tine some of them drank out of spray taps; that is  
urinking the spray mixture itself, and most of then drank out ox  the ditches,  
using their hands as cups, when there was scum and spray in the water.  One  
He:d.can  had eaten one apple ana one had eaten a pear, so it was clearly shown  

that ingestion of the fruit had nothing to do with the injury.

The Public Health Oervice officials held a meeting with me. he were  
fearful'that those who hud partially recovered from the lead poisoning would  
again become ill and have to go to the hospital, and we, therefore, arranged  
to have all suspected cases put to work on trucking and in the warehous es to  
weep them away from picking apples. Before this plan was consumated several
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of then did start picking apples and immediately returned to tu„- nos-lv'" '
showed conclusively that the picking of apples is far none danr^rou^b^c*-*  •
the inhaliation of spray material, than the spraying itself. " “ **'  ̂ .

Our handling the matter in the manner which we did took care of evervthinp -  
and there was no further illnesses. However, it was a serious natter nartie^l& r'v '  
if the Mexican authorities had found out about it and had moved the ¡•lesd.cwo  ~ro 2i 
this area before we had taken steps to correct the problem, '¿he  0. g. Public"* -ea1 th  
officials have drawn up several suggestions along the linos of proper sanitation on*  
drinking water, and men not spraying too long at the time before being put at other  
work, which we feel will preclude the possibility of anything like this* happening  
in the future. '’

The U. S. Public Health Service bulletin Ko. 267,  dealing with the soray  residue  
investigation made out here, much to the surprise of some offic ials who had not read  
it clearly, definitely pointed out this hazard and warned against it. The ir findings  
that the picking of apples was ten times more hazardous than spraying; and seven times  
more hazardous than thinning was pretty definitely borne out in the experience here  
this fall. The feeling of the officials here in connection with last fall's exper­
ience was that the actual picking of the apples during the short period it takes  
place does not represent a hazard, but it definitely does where the men involved  
have been spraying all summer and have already accumulated quite a h eavy lead intox­
ication. '

I thought this would be of interest to you. 1 am quite sure I have not ex pressed  
it as scientifically as I should, but I am sure it will  be understandable to you even  
in my language. One point definitely brought out here was that the usual liability  
insurance in connection vdth orchard operations does not include occupational diseases.  
Insurance companies have agreed to include this coverage in the policy for a slight  
increase in the premium rate. Had some of these Mexicans who w ere leaded here re­
turned to Mexico and then died from any cause whatsoever and a diagnosis had shown  
they had lead poisoning the natter might have become a very serious one.

With kindest personal regards. .
Sincerely yours,

G. W. GhASiS, Secretary-I-ianager
C2C:s
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February 3, 19b 5

Mr. C* E. Chase, Secretary-Manager,
Washington State Apple Commission,
Wenatchee, Washington•

Dear M r . Chase:

I have received copies of the exchange of correspondence between  
you and Mr. Dunbar of the Food and Drug Administration, and thi s 
I have examined with considerable interest, since the subject of  
discussion is one in which I have taken some part for some t ime.

There is one aspect of this which seems to require a bit of  
explanation from me, but since you have made reference to it in  
your letter to Mr. Dunbar, I feel that it is only proper to send  
him a copy of this letter. I refer here to your remarks concerning  
my point of view on the feasibility of establishing a legal  
tolerance on lead arsenate . In order that -there may be no  mis­
understanding, let me quote & sentence or two, "I. believe Dr.
Kehoe was cf the opinion that the amount of lead on apples before  
being washed........ .should be dangerous to public health if  it
were straight lead. However, the investigation by the Public  
Health Service indicated without doubt that this lead combined  
with arsenic was not dangerous to public health. The combining  
of the lead and arsenic therefore must have something to do with  
lessening the toxicity of both. I believe that Dr. Kehoe*s  
thorough research in connection with lead alone indicated very  
clearly to him that>something transpires in the combination to  
lessen the toxicity of lead. 1

The above quotation leaves something to be desired from the point  
of view of clarity. Moreover, through no intention of yours my  
opinion on this subject has been a little distorted. Without  
going into the question at the moment as to whether the time is  
right for a hearing on this subject, I should like to clarif y  
my point of view so that there can be no mistaking it. Our*  
experimental work on human subjects who ingested known quantities  
of lead in solution,in addition to that contained in other food,  
has demonstrated quite clearly that a daily intake of lead  
equivalent to (l) milligram in soluble form plus 0*25 milligram  
per day in the food, constitutes a level of lead intake that is  
potentially dangerous if continued indefinitely. Our subjects  
did not become ill on this or on higher dosage, but they accumu­
lated lead at a regular rate and gradually approached a point  
which In terms of industrial exposure ve have come to regard ,on
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adequate evidence as potentially dangerous. Mind you, this was  
not intermittent exposure such as that which characterises that of the  
eaters of unwashed apples on the west coast. Rather it was  
regular dally ingestion of known quantities of lead over periods  
of years. On the basis of this evidence I would conclude that  
the ingestion of lead compounds of that-order of magnitude would  
be potentially dangerous, provided the compound in question could  
be absorbed from the alimentary tract with anything like the ease  
and speed that occurred in our experiments. On this basis I would  
conclude, not that the toxicity of lead arsenate is less than that  
of the compounds we used, hut rather.that the lead compound availa­
ble in spray residues of the type studied in the investigation of  
the Public Health Service, is relatively unabsorbable by the  
alimentary tract. It is true, of course, in the main,that lead  
exposure in the apple eaters is intermittent, and this in t emi11ency  
may be the sole answer, practically speaking, to the problem at  
issue. On the other hand, the weathering of spray residue very  
probably results in some impairment of the solubility and absorba­
bility of the spray residue- This would have to be demonstrated  
experimentally in order to be accepted, but quite possibly it is  
true. On the other hand, in some brief observations we have- thought  
spray residues on apples are absorbed at least to a limited extent,  
and in fact ve have no experimental support at present for the  
hypothesis advanced above. I think it would be very useful to  
carry out an experiment comparable to those we have done on soluble  
salts, in which a weathered spray residue on apples was used for  
the lead compound. By suitable preparation of apple powder an  
adequate amount of this material with a known concentration of lead  
and arsenic could be used and the curves of absorption, excretion  
and accumulation-could be compared with those available for the .
soluble salts. This would be a laborious and time-consuming  
experiment, but it would b© well worth doing, and in fact, we have  
considered doing it and probably shall when the pressure of war  
work is somewhat-relieved. However, that is neither here nor  
there. The point I wish to make is that I have never said or  
supposed that lead arsenate Is less toxic.than other lead compounds.  
The evidence is actually to the contrary/for it appears that the  
toxic effects of the two radicals are additive. How the question  
is one of the absorption from the-alimentary tract. - _ I

I should not like to conclude these comments without making one  
observation. I am in agreement essentially with the conelu-  
sions arrived at by the investigators of the Public Health Service  
in their investigation on the west coast. However, from the purely  
scientific point of view in relation to the problem of lead absorp­
tion and lead metabolism, there is one flaw in this work* One does  
not know how much lead arsenate was ingested from day to day by the  
persons Included in other observations. One knows roughly what  
was absorbed in terms of fates of lead and arsenic excretion, but  
one does not know the dosage, the periodicity of the dosage, nor  
the total duration of the day to day exposure. For this reason
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the analytical data can not be fitted into the picture which ve  
have drawn in terns of day to-day ingestion of known quantities  
of lead. For this reason it is not wise t.o draw too direct  
comparisons between our observations and theirs . . -

Finally with reference to the establishment of a legal tolerance,
I feel that the big question relates not to a single source of  
exposure or a few sources of exposure, but rather to the composite  
dosage that citizens are likely to he exposed to under a given  
set of conditions in relation to a given tolerance. I feel that  
I could say with reasonable assurance, what levels of exposure in  
this manner should.be permitted. On the other hand, I do not  
quite know how we can get at the information that will enable us  
to know what the composite sources of lead exposure in food will  
yield in various parts of the country. If I knew hov to ge t at  
the latter vith any reasonable assurance, I would be willing to  
express an opinion on what the tolerance- should be and would feel  
that I could back rny. opinion with very sound evidenc e-

I trust that this will  
you and M r . 1 -unbar.

make my position entirely elea both to

'O'

Robert A . Kehoe, M. 1 »

C .C . ; Mr . F . B . Dunbar, Commissioner,  
Food and Drug Administration,  
Federal Security Agency,
Vi a s hi ng t on , D . C -
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