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What Are Pesticides Doing to Human Beings?
By Granville F . Knight, M.D. , F .A,C.A.

San ta Monica, California 90403

"Nothi n g!"-say the publicity agen ts
of the in se ct icid e manufacturers. "Hys 
terical alar m is ts " is the quaint de scrip 
tion applied to so me of those who even
s uggest that the public is being harmed
by their use. Gro ups urging tha t the
n ewer pest icides not be released com 
mercially until proven harmless to hu
mans by ex haus t ive testing , h ave be en
accused of ob str uctmg research and scien 
tific progress !

"Nothing to w orry about!"-repeat m ost
of our entomologists. " Pes ticides are p oi
sonous. Ye s. But w ith proper precaution s
tho se handling them are safe. And with
t he es tablis hment of tolerances for resi 
dues on food the public is protect ed .
Moreover, farmers can not bring t o har 
vest th e large crops neede d throu ghout
the w orld w ithou t the newer pe sticides .
Better th e ri sk of some toxi c r esid ue s on
our food than w idesp read crop failure
fr om insect attack." Th ese confl ict ing
statem ents remind ' on e of the cheery
whistle adopted by a small boy when
passing a ceme te ry at n ight.

"Danger! " Widespread illness from the
use of DDT on cr op s an d in homes. This
is the belief of a few keen ob servers in
the medical profession. A handful of ag r i 
cultur alists . entomologist s and othe rs
agree. There is no question at all in the
m inds of th ose who have personally e x 
perienced DDT poisoning.

Ho w may we account for such mark ed
d ivergence of opinion? It is no t difficult.
The manufacturing compa nie s a re con 
cerned with a booming bu siness . The
entom ologists ' re sponsibility li es mainly
in protecting our crops from insect pest s.
Both groups ar e loath to accept evide nc e
which might interfere with the produc 
t ion and use of th e new in se cticid es .
Knowin g that som e individuals exposed
to large amounts of DDT remain in a p 
parent good h ealth, they r efuse to believe
that small , or even large, residues on food
might be harmful to the general public.

Physicians, on th e other hand, are pri 
marily conc erned w ith the health of the
people and are quick to se nse the threat

of new p ois ons added to the di et. This is
particularly true in vi ew of the fact th at
DDT is v ery s table and m ay 'be con cen 
trated in b ody fat up to a t least 30 times
th e level in the food con sumed . Unfor 
tunately, sc ien tif ic proof of toxicity to
humans from low levels of intake is dif 
f icult.

The po tential h azard to health is tre 
m endous. It must be recognized by all
parties conc e rned and con trolled un til
the facts are es1ablished beyond all do u bt !

T h e Dela ney CommiUee
In spite of the as surance that there is

nothing to fear, the public has become
al armed over the widespread use of poi
so nous spr ay s and dusts on our crops .
And rightly so.

This alarm was communicated to the
Con gre ss which appointed a Select Com
mittee to Investi gate th e Use of Chemi 
cals in F ood Products . The chairman is
J ohn J . Delaney , M. C. In addition to
p esti cides, this Committee is investi gating
th e use of chemicals in other fields, such
as drugs, cosme tics, food preservatives ,
and fertiliz er s .

For the p ast t wo years th e Committee
has been hearing t estimony from promi 
nent scien ti s ts, entomologi sts, nu tr it ion 
ist s, food growers, manufacturers, physi 
cians and others in terested in the prob 
lem.

In the field of p esticides, testimony w as
overwhelmingly against 1he idea that the
public health was be· ng en dangered by
their use. Howeve r, afew physicians pre 
se nted convincing clinica l and laboratory
evidence of w ides pread illness fr om con 
tact with DDT on foods or in sprays .

Louis B romfield w.as not only con 
vinced of th e hazard .bu t vfrom hi s own
experience told the Committee, that with
correct farm ing' m e thods, fe w insecticides
w ere nec essary or desi rable.

Recently L. G . Cox,' dire ctor of tech 
n ical projects for the Beech-Nut packing
com p any sta te d that hi s f irm had spen t
$668,000 in the past six years in an at
tempt to keep the ne wer pesticides ou t
of baby f ood s and peanut b utter. H e also
st ated th a t a f und of $119,000 had be en
raised by the manufacturing chem is ts "to
co unteract un fa vorable p ublicity." Mr.
Co x related that in a number of instances
his com pany had been forced to rej ect
large orders of fruits and ve ge ta bles be·
cause of contamination w ith DDT, Chlor
dane and Benzene Hexachloride.

In a prelim inary report to Congress in
January, 1951, the Committee recognized
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th e exi stence of a definite ha zard to pu b
li e h ealth and continued he arin gs . These
a re s till taking pl ac e . As a r esult of the
ev ide nce it is t o be hop ed that r emedial
le gislation w ill be recommended to the
Con gress.

The purpose of this a r ticle i s to give
th e m embers of the Academy th e latest
i nformatio n on this highly co n tro versial
a nd ext re mely important sub ject.

Extent of the Problem
For the p ast thirty years or m ore th ere

h as be en a gradual increase in the amount
of p oison ou s ch em ic al s u sed on crops fo r
the co n tro l of insects and fungous dis
eases. D u r ing the sa me in terval a co rre 
spond ing d ecre ase in the protein con te n t
of our pl ants and the nitrogen ou s con tent
of ou r soi l h as be en n ot ed .

S ince the in tr od uctio n of DDT a nd
si m ila r co mpo unds in 1946 t he t onna ge
of th e ne w in secti cid es i n use h as tre 
m en d ou sly inc r eased , while th at of the
older chem icals has d ro pped . The m arked
to xicity of th ese new co m pounds fo r m os t
in sect s a nd animal s, together with t he ir
unusual s tab ility, ha s excha nged n ew
p roble ms for old .

It is n o exagger- a t ion to sa y t ha t a t the
present tim e, w ith th e e xcept ion of f is h,
it is a rare a r ti cle of food t ha t has n ot
been dusted or s prayed wi th one or sev 
eral poison s before rea ch ing the co u 
sumer. N ev er bef or e h as th e lon g -suffer 
in g p u blic be en m a de a g u in ea pi g for
th e m ass tes ting of so ' m an y exceed ingly
power fu l ch emical s .

Food Contamination
Theoretically cro ps are trea ted long

e nou g h before h arves t so th at w ea ther ing
has reduced th e resi due bel ow to x ic l evels .
Practically th is sa feg uard is of l it tl e co rn 
fo r t for the following reason s :

(1) Enforcement of regula tio ns is n ot
feasi bl e excep t in the case of large fa rms .
H is ph ysic ally and fin an ci all y im poss ib le
to pol ice a ll the sma ll farmers. H ow ofte n
has igno ra n t en th us ias m led to th e appli
cation of m any ti mes the recom mended
a mou n ts? Who knows ? And how m an y
small producer s, if fa ced w ith th e d estruc 
ti on of a crop by insect pes ts shor tly b e 
fore harvest, wo uld have th e fo r t itude to
refrain fr om sp raying a t that time ? And
why sho u ld th ey h esi tate ? The trade jour .
rial s tell them a ny da nger to the co ns umer
has been grea tl y exaggerated .

(2) W hen a ir planes are used for d us ting
"fi el ds, dr ift to adjacen t a reas is fr equent.
This h as be en r eported as leadi ng to inno 
ce n t, bu t h eav y co n ta mi na tio n of some
crops.

(3) W h ile our s ta te and federal inspe c
tors are cons cien tio us a nd h ard -w orking,
they are limited in number. O ne wonders
how m uc h food grossl y co ntaminated w ith
poison s r ea ch es the co ns umer. We know
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th at so me d oes. Spot chec k tests ca n dis
cov er on ly a portion of it.

(4) Our knowledge of t he l on g r ange
to xic effects of most of the new corn
pounds is woef u lly inadequate. Therefore
how ca n tol eran ce limits be arbitrarily
se t? P articularly when n o tes ts h av e yet
been p erfected for even detecting the
m ost recent ones. L ogic dict ates that until
a ll the fa ct s a re known any residue on
f ood is too much .

Other Contacts
A s th ough p oisonous r esidues on fo od

w ere n ot en oug h, the public is exposed to
pow erful ch emical s in o ther ways.

F or so me unkn own reason-and in sp i te
of evidence to the co n trary-we have be en
so ld the idea th at DDT an d chlordane
a re h armful f or a ll practical p u rposes only
t o i nsec ts. The main basis f or this imprcs
sio n seems to be these f acts: (I) A co rn 
p aratrvel y f e w, h ealth y yo ung m en, wh en
e x posed to cons ider a bly larger d oses of
D DT th an would be e ncou n te re d in or
di nary usag e, showed no ill effec ts . (2)
Anim al s exposed to DDT aerosols ca me
th rough unharmed e xcep t for local ir r i 
tati on . No allowance has b een made for
the fac t that ma ny hu mans are m a lno u r 
ished , a llergic and chron ica lly ill ; n or
for t he f act that the yo u ng are part icu 
larly suscep tib le to tox in s o f all kinds.

As a result of this prop a ganda , few
house ho lds are wi tho u t DDT aerosols or
s pr a ys f or fly con trol. And w he re a nts
a re a probl em ch lo rda ne (eve n m ore tox ic
than DDT) is used for t he ir destr uctio n .
Both of these s u bs ta nces m ay be e ricoun t 
e re d in h ot els a nd re staurants. Nat u rally,
co n ta mina tio n of f ood a nd ut ensil s is to
be feared.

Most co m m ercia l tree sp rayers use the
chlo ri nated h yd rocarbon s. In a dd ition to
this so u rce of e xpos u re, ple asure d ri v ers
on th e hi ghw a ys in agricultu ra l a reas .may
be dusted b y a ir pla nes.

Is the Public Protected?
A t the present t im e th e F ood a nd Drug

A dministration offe rs so me protection,
bu t on ly has jurisdict ion over inters ta te
co m merce. Th e g rea t weakness of the
agency is t h is-wh ile i t h as a uthori ty to
se t to lerances for p esticid e res idues on or
in pl ant a n d a n im al f ood s, under ex is ting
la w it can not pre ve n t th e use of a chem 
ical before a tolerance has been set and
the relative safety of the chemical d e 
termined.

Most of th e s ta te l a ws are sim i la r .
T he refo re the state agencies labor under
sim ilar handica p s.

Potent new co m po unds are being syri
th esi zed a t an amazing ra te. Rough lethal
doses for an ima l life can be determ ined
in a few m on ths by ac u te to xi ci ty s tudies
in the r at a nd la rger animals. However,
to lear n th e cu m ula ti ve effec ts of re peated



con tac t with sm all amounts of a ch emical
r equires careful observ a t ion over sever a l
ge ne ra t ions. This may take two or three
yea rs. In addi tion to being tirne -con sum
ing, it is expensive .

In the m eantime the partially tested
pesticide m ay be m anufactured , ad ver
ti sed, sold , and widely used! Is this pro
tection ?

It is only fa ir to sta te th at som e m an u
facturers insis t on thor ou gh investigati on
befor e rel easing a new product. Others
a re not so ca reful, par tly be ca use th ey
lack th e funds and facilities for such wo rk,
and partly because the law do es not d e 
mand it.

U nder the present laws a ny com pany
wishi ng to use a new chemical in or on
food is not required to f ir st consult with
the F ood and Drug Administration rel a 
tive to m erits or potential harmfulness .
This agency may confiscate or condemn
products only if they conta in chem ica ls
p roven to be deleterious. The inadequacy
of this law is obvious, but some illustra
tions are illuminating.

Ag ene was used f or a r t if icia lly aging
flour ov er a period of thirty y ears before
it was d isco vered that d ogs fed w ith bread
m ade from s uch flour developed "c a nine
hysteria" or "r un n ing fits ." The use of
this su bs tanc e ha s n ow been abandoned
by the baking fr a te rn ity in favor of a
less ? ? ? h armful su bs tance . D en atura 
tion of th e prote in s and damage to vi ta
m ins undou bt edly re mains . In ciden tally ,
the Un ite d States Suprem e Court in 1919
declared bleach ed fl ou r to be unfit for
human con sumption . If this judgment is
sti ll on th e book s, why has it n ever been
enfo r ced?

When th e second of th e "s ulfa" drugs ,
sulfanil ami de , was in troduced some years
ago, in add it ion to tablets , a liquid
preparation was so ugh t. The drug was
relatively insoluble in the ord inary sol
vents, but finally a chemical was found
that would dissolve an ad equate dose .
This was one of the group now us ed as
an anti-freeze in ca r radiators . Without
ad equate animal tests the product was
market ed. It was condemned onl y after
a number of deaths due to the solvent
occurred.

O the r e xam ples could be cited . Ho w
long must w e wait before ad equate pre
t esting may be coun te d on t o prevent
tragedies of this sort?

The Older Insecticides
L et us no w consi de r the more im por 

t ant che m ica ls used for th e d estruction
of pe s ts. Fi rst of all w e shall di scuss those
in use for man y yea rs- adequa te eno ug h
to bring tremendou s cr ops to rnaturity
durin g the recen t wo rl d confl ict.

With th e ex ception of se le n ium and
arse nic, these chemicals do not transmi
gra te from th e non -edible portions of a
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plant to th ose parts used for food . Nor
do th ey penetrate to an y ex te n t into th e
f ruit or leaf. Therefore, most of the resi 
d ues m ay be removed by scrubbi ng with
soap and water and/or by dippin g fo r
on e minute in dilute hydrochloric ac id .

The ch ron ic toxicity of arsenic is well
known. In small doses it m ay ha ve a tonic
effect . "Arsen ic ea te rs" in the T yrol feed
it to the ir horses to increase their s ta m ina
and ea t it themselves for the sa me reason .
The cus tom is not highly recom mended.
As the chemical is usually met aboli zed
and excreted in from one t o six weeks,
high chron ic do ses are necessary to pro 
du ce d am age.

H owev er, s uch hi gh contam ina t ion m ay
occasiona lly be found. Livestock gra zing
in orchards which have been h eavily treat 
ed with a rseni c compounds m ay show
se r ious sy m ptoms from such fodder. Some
years ago the American Medical Associa 
tio n condem ned apples fro m on e co un ty
in the State of Washington . These o r,
cha rds had been so heavily treated with
a rsen ic that dangerous amounts of this
che mica l had been taken up by th e ro ot s
of th e tr ee s and translocated to the fruit .

Arsen ic is ofte n ap plied to fruit s in the
form of lead ars enate. The lim it for the
com pou nd on apples was se t in 1940 a t
3.6 ppm (pa r ts per milli on ). The lead
componen t is more d an gerou s in small
amou nts than the a rsenic. Lead is sto red
in th e bo nes a t all di etary lev els and m ay
ca use kidney damage. A high level o f
ca lci um in th e di et tends to be p rotec tive.

Mercury is h ighly toxic and res id ua l
com pounds are dangerous . A s li ttle as 0.5
ppm may ind uce st orage in the kidney
wi th r esultan t harm to that im por tan t
organ . Mercury vapo r used to p reserve
grain in s tor age has not been show n to
con ta m ina te suc h gra in.

Se lenium in the soil is absorbe d by th e
ro ots and transmigrates to a ll parts of
pl ants. The sa me process occurs foll owing
the application of sp rays. Th is s u bstance
m ay not therefore be used on fo od crops.
It ca uses abdominal pains, anemia, we igh t
loss and liv er damage. Cattle, cr opping
pl ants in sel eniferous areas suc h as parts
of Wyoming, develop the "b lind s tagge rs."
This is followed by paralysis and d eath .
Sel enium s pray s are used only on or na
mental fl ow ers.

Fluorine compounds are less toxic than
lead a rsena te . Their tox icity lies in their
ability to precipitate calcium in the body .
" Cryolite" is used as an a pple spray. When
so used th e shipper is required to wash off
th e residue. Drinking water con ta ining f rom
0.1 to 1 ppm bas some effec t in lowe ring
th e in cidence of dental ca ries in young
chi ldre n . Even these concen tra tio ns may
produce m ottled enamel and interfere with
bone m etabolism ,



Nicotine is one of our m os t power f ul ,
ra p id ly- acting po isons. O ne gr ai n is the
minimum le thal dose for m an a nd even
one -fi f teenth of th at ma y ca use se vere
sy mpto ms . It is a nerv e 'poison , causing
st im ula t io n wh ich is ra pid ly foll ow ed by
depressi on . The a lkalo id is vola t ile a nd
there fore presents no chronic toxicity .
S om e of i ts sa l ts m ay provide a r esidue
ha zard. For all pract ical purposes it is
no probl em excep t to th e a pplic a tor.

The pyrethrins. T hese w ere or ig ina ll y
obta in e d f rom the petals of a m ember o f
th e ch r ysanthemum family grown in the
F ar Eas t. Syn th e t ic a nalogues a re now
available a nd have sim ilar propertie s .
These compounds are rapidly detoxified
in ani mal ti ss ue s an d t he lethal d os e is
very hi gh . Therefore, t hey a re compara 
tively safe . H owever , they m ay produce
severe as th m a or o ther allergic r eaction s
in th ose sen sitive to ragweed pollen

Rote none f rom derris root is m ost po i
so no us to fish a nd not very tOXIC to man.

T he thiocynates of w h ic h Iethanc is an
ex ample ar e absor be d thro ugh the skin .
They rel ease hydrogen cy anide, a power 
fu l enzym e poison, in th e body . Caution
sho u ld be exerc ised if they are used as
g arden sp rays. Th e sol ut io ns formulated
for the control of flie s are of a lo w order
of toxi city for m an. Nev erthel ess, i n h a la 
ti on sho uld be a voided.

S ince th e introduction of the newer
pesticides the use of th e ch em ica ls just
described has r apidly decreased . The pe
culiar properties of the new compounds ,
together w i th th eir ap p lica t ion to a lm os t
all foods , has cr eated a potential h azard
to h ealth of unprecedented proportion s .

Pad II
F or practical purposes , the newer pe sti 

cides m ay be divid ed into tw o main
grou ps-the chlor ina te d hydro carbons and
th e org anic ph osphates . While differing in
m ode of a ction a nd other pro per ties , both
types of com pou n ds in s ufficie n t qu antity
-are letha l to all anim a l life a nd m ost
inse cts.

Th e Chlorinated H ydr oca r bons
In 1939 Sw iss ch emis ts d iscov ered the

insect icidal properti es of DDT or d ichloro
d iphenyltrichloroethane. Soon a ft er w a rds
BRC (h exachlorocy clohe xane) , commonly
known as b en zen e h ex achloride, w as con 
tribut ed by France a nd the United
Kingdom.

Since that t im e American ingenuity has
d ev el op ed other compounds of s im ilar
type, namely to xaphene, TOE, chlordan,
methoxy chlor, lindane , aldrin and di el
d rin . New compounds are cons tan tl y be 
ing syn thes ize d .

Although st ill u ndergo ing inv estigation ,
a nd with some reluctan ce on th e part of
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responsible a u thoriti es, DDT was released
for commercia l use in 1945. Farmers, en 
tom ologists and manufacturers h ad h eard
of the wonde rful new insecticide and
clamored fo r s up plies. The pressure w as
great. E arly r esults j ust ified a ll expec
ta tions .

During th e latter part of Wo rld W ar II,
DDT had received extensive field tr ial s
in th e protection of our a rrned forces fr om
typhus and m alaria . This was a ca lc u la te d
risk a nd th ere is no doubt th at the d e 
s tr uct ion of lice a nd m osquitoes radically
r educed th e mortality from these d a nger 
o us d iseas es .

In Southern Europe our troop s were
dusted with DDT po wder for the el irnina 
tion of body lice. The sa m e treatment
vi gorously a pp lied to the population of
N a pl es undoubtedly halted an ep idem ic
of ty p h us fev er.

In th e tropics w hole islands were dust
e d by airp la nes . The uns usp ecti ng mos 
q uitos an d flies. w ere decima ted . O t he r
in sets , bees a nd birds sh ared th e s am e fat e
to a le sser extent.

A n epidem ic of ga stroenteritis a nd so 
ca lle d virus hepatitis affected our troop s
i n Manila at the t im e th is city w as giv e n
the same treatment. The cause was never
d efinitely determined b ut was attributed
to unwashed vegetables ac q uire d from
the natives .

In the yea r 1950 it is es timated that one
bill ion pounds of agr icult ural chemical s
were manufa ctured . This giv es an idea of
the problem before us .

P h y sical and Chemical P roper tie s
DDT is the lea st w ater sol uble organic

com po und known to scien ce. This fact
helps to e xp lain w hy chem is ts ass um ed
- incor rec tly as events have proved-tha t
dairy cattl e might be sa fe ly sp rayed or
d usted with that com p ound . It is however,
q ui te so lub le in many fa ts . Its usefulness
as a pesticide and its danger, is to a con 
s ide ra ble e x te n t dependen t upon th is
property.

DDT is exce ed ingly s ta ble. It is not
normally decomposed by sunli gh t nor by
cook ing temperatures . T he leaching ef
fect of rain is very s ligh t. Resid ues on CIt·
rus fruits a nd foliage in California were
found to be r educed by on ly 50% in 40
days. T en per cent s t ill remained after
90 d a ys . In soil the compound is m uch
m ore stable . One test plot s t ill sh ow s



he avy co n tamina tion six yea rs a fte r on e
a pp lica tio n to th e s oil.

BHC is a mix ture of op t ica l is om ers
with a mus ty smel l. Its applicatio n h as
been found to produce a n off-fl avor in
potatoes, w alnuts and othe r crops. The
Beech -N u t P ac k ing Company h as had to
rej ect s h ipmen ts of peanuts a nd vege 
tables purch ased for its line of baby fo ods
fo r th is reason. W ith th e exception of its
gam ma isomer, li ndane, th e co m pou nd is
tairly stable . Lindane is th e m ost acti ve
fract ion and ca n n ow be purchased in a
relati vel y pure f orm.

Ch lor da n ha s properties intermed iate
betw een DD T a n d BHC, but on the w ho le
is m ore toxic. Aldrin and di eldrin are
chl or i na ted n ap h thalenes of sim ila r n a 
ture-diel dr in be ing the m ost to x ic and
resid ually effec tive of th e present in
secti cides .

To x aphene is a ch lor ina te d camphene
of m arked s tabili ty. Me tho xych lo r shares
with lindane the fact that it is rel ativel y
un stabl e and therefore presen ts le ss resi 
dual ha zard . Howev er, o ne in vest ig ator
has s ta te d, that w ith repeated exposu re,
th e toxi city of lindane m ay in crease as
much as 100 ti mes! T h is m erits con firm a 
ti on.

T ox ico log y
The chlorina ted hydrocar bon s a re nerv e

poisons a nd th eir ac t ion is assoc ia te d pri 
mar ily w ith their so l u bil ity in ti ssu e fats
or Iipoid s. The cuticle or ch it inous cov 
ering of most in sects is w ater -r epellent
and see ms to prote ct them f rom dessi ca 
tion or drowning . The ou te r layer of this
cu ticle is of a wa xy n ature and h as a
de fini te affinity for DDT. This fortuitou s
prop erty render s m ost in sets a s v ul ner
a ble to co n ta ct with DDT as though no
cuticle were p resent. An d th e m arked s ta 
bility of this ch emical presen ts prolonged
oppor tu ni ty for suc h contact. Flies r eadily
a bsorb th e compound throu gh th eir fe et.

DDT h as a similar ac t ion on the ner
vo us sys te m of insects and animal s . Over
s t im u la tion of th e se nsory and m ot or
nerves- by lethal d oses leads to tremors,
convulsions and spasti c pa ralysis. D eath
fr om ex ha ustion follows .

T oxicity for Man and Animals
The ac u te to xi c oral dose for animal s

is about 250 m gvkg . F or a 150 lb . m an
this wo u ld be a bo u t % ou nc e . The t oxi
ci ty is enhanc e d w he n DDT is di ss ol ved
in d ie tary fat or in oil s.

Sus pens ions and powders a pplied t o
the sk in are believed to be non -t oxic, but
sy mptoms in m an have occ urred follo w 
ing co n tac t w ith oily so lutio ns.

The ordrn ary h ou sehold aerosol bomb
used for f l ies an d m osquitos is thought
to b e harmless . Animal toxicity on ly ap 
pears after ex posure t o a concentra tion
4000 times that found in this contrap t ion .
Howe ver, Bisk ind has reported severe
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reactions to these spr ays, probably as a
result of hypersensitivity . R ecent exper i
ments s ugges t that repea te d ex posu re may
lead to r espir ato ry infection in a nimals.

B ecause D DT is po orly m etaboli zed a nd
e xcre te d by animals and is fa t so lu ble, it
is s to red in the b od y fat . It is therefore
a cu-mulative pl;i son. T he amou nt ingested
in food m a y be co nce ntra ted as much as
30 t im es in fatty ti ssue. When the die t is
co n ta m intaed , DDT is excre te d in com 
pa ratively large quantitie s in bo vine a nd
human milk , be in g found primarily in
the cream . Thus , cows fed through the
w in te r on h ay co n taini ng 84 -] 84 ppm of
DD T, secre te d e no ugh of this che m ica l In

t he ir milk t o ca use loss of weight in s teers
drin king it. Their own suckling ca lves
accu m u lated D DT to the exte n t of 825
ppm in their bo dy fat. When ra ts were
fed for several years on a di et co n ta in ing
only ] ppm, they s to re d up to 30 ppm
in th e ir adipose ti ssue .

Chick ens cons uming con tam in ated ra 
ti ons magnify th e D DT in ta ke a n d excrete
it in the yolks of th eir eggs.

It is con ce iv a b le tha t a rapid loss of
w e igh t in a ni mals or hum ans s to r ing large
a moun ts of DDT in their body f at co uld
rel ease eno ug h in the blood stream to
cause sy m p toms of acute poi soning . Clin
ically this seems t o occ ur .

At th is point it s ho u ld be no te d th at
fat is a l iving tissue w hi ch is continuousl y
being broken down a nd rebuil t. M ore 
over, a ll types of body ce lls are su rrounded
by se m ipermeable m embranes co n tai n
ing Ii po id s, w hich can theoret ically hold
DDT. T h is chemical is known t o i n hi bit
one of th e oxid at ive enzymes, cytoch r ome
ox idase and m ay interfere with the action
of o thers. Therefore th is ty pe of s to rage
in body fat is not like keep ing butter in a
refr igerator. T oxi c effe cts on e ach bod y
cell even with high d ilu tion are not too
remot e a poss ibi li ty.

Pathology

Whereas ra ts d o not show obv io us signs
or sym p to ms of p oisoning on a rat ion con
taining le ss than 100 ppm of DD T , th e in
cl usion of as little as 5 ppm in the diet
o ver an extended period of time produces
minim al bu t d efinite liv er damage. This
is reversible , i t all DDT is re m oved fr om
the di et. Li ver necrosi s ma y be prece ded
or a cco m pan ie d by fatty dege ne r a tion or
e n la rgemen t . F atty ch anges a re r esistant
to treatm ent wi th cho line . Wh ile ea r ly
s ta ges of damage may be r epaired , A. W .
A. Brown s ta te s, "-b u t if further chronic
d oses prevent i ts regen era tion, t he detox i 
ca t ion mechani sm of the liver f or DDT is
impa ir ed."

The damage resulting from severe poi
soning with the ch lo ri nated carbon s var ies
somewha t w i th the an ima l and the com 
p ound. Howe ve r, few organs escape. P ath
olo gic a l chan ges repor te d include edem a



of the brain and spinal cord , slight kid
ney damage, necrosis of the muscl es , s tom 
ach and gall bladder, hemorrhages in th e
heart and gastrointestinal tract and degen
e ra tio n of the endocr in e glands. TDE has
a un ique tendency to cause atrophy of the
ad renal gl and.

Symptomatology
Acute DDT poisoning produces, in labo 

ratory an im als, a period of n er vousn ess
a nd hyperexcit ability, w ith ex cessi ve
blinking, cold sk in, ruffled fu r, lack of
a ppet ite and muscular weakness fo llowed
by th e onset of fin e tremors due to m uscle
fibrillation , part icularly in th e heart
muscle, hind legs and back. A dvanced
poisoning leads to rapid weight loss, clon ic
conv uls ions, paralysis, and death. In ad 
dition to th ese, ca ttle and sheep devel op
s ta r ing eyes , d iarrhea and s tagger ing ga it.
Sym p to ms of mild ch ron ic p oisoning may
i nclude only nervou sn ess and fail ure to
ga in w eight normally .

T h rough 1951 a total of only 14 h uman
fatalitie s due to DDT were reported . Most
of th ese were the result of swallow ing,
acciden tal ly or with su icidal intent r el a
tively large amo un ts of DDT dis~olved
i n oil. A few severe reaction s prob ably
of allergic nature ha ve been d escribed .
These included two deaths . Six cases of
hemorrh agi c purpura and on e of agranulo 
cytosis were r ecently reported .

Sym p to ms r es ulting from the accidental
in gestion of undisso lve d DD T include n au
sea, vomiting, di arrhea, nervou sn ess, sore
throat, jo int pains, m uscul ar twitching,
impairment of Sight and insom n ia . R ecov 
~ry of te n takes pl ac e in a few days , but
1n one case to ok as long as twelve m onths .

Biskind from hi s ob servations has added
the fo llowing : over wh elming fatigue a nd
muscul ar weak nes s, periphera l neuritis,
shooting pains, areas of skin hyperesth e 
sia, se nse of a lump in th e throat, se ve re
emo tio n al depr ess ion and v ag ue fear , and
d ecreased vibratory se nse .

It will be n oted that many of these
symp toms are t ypical of the so-call ed
virus infections that h ave b een widespread
in the past fi ve or s ix years .

Bisk ind h as ca lled atte nt ion to the fact
that t he sy m p toms described dur in g a n
epi d em ic of "Virus X" in Californi a sev 
er al years ago corres po nde d a lmost 100 %
wi th those tabulated b y h im in cases of
DDT toxicity . As a result of these obser 
vations some writers h ave quoted him as
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sayin g that t he "Virus X" epi dem ic was
th e result of DDT poisoning. Bisk in d is
em pha tic in r em arking that he "did n ot,
an d co uld not fro m the ev idence a t hand,
make suc h a sta te me nt." Whil e a virus
believed to be respon sible for this epi 
demi c has be en isolated , sim ila ri ty of
sy m p toms is conducive to much thought

Ev iden ce of D a nger
A t present th e harrnful e ffec ts of the

chlor in ated hydrocarbon pesticides on Mr.
and Mrs. J ohn Q . Public are debatable.
The great m aj ority of en tom olog ists be
lieve that residues on cro ps, in milk and
eggs a nd m eat are low eno ugh to be
harmless to human s, and that a ny pos
sible toxicity is over ba lan ced by the ne
cessity of th ese chem ica ls fo r the produc 
ti on of ad equate food s up pl ies. Th eir con 
clusions are open to q uest ion and I shall
ci te some ev idence t o the contrary.

B isk ind, as one of. th e or igi na l physi
cia ns suspecting toxic ef fec ts fr om the
new in secticides , has reported numbers
of ca ses illustrating defin ite reac tions to
DDT, ch lo rdan and BHC suggesting both
a llerg ic and direct toxic reactions from
these compounds. W hi le so me afflictions
we re sh ort -lived , others persisted fo r many
w eek s or m onths .

Pottenger noted tha t patients who re
ported gastro in testi nal upset s, foll owed
on e or two weeks later by respiratory
sy m p toms, ofte n sh owed mild jaundice
a nd ev idence of liver damage. F a t b iops ies
analysed for DDT var ied in conte nt fr om
o t o 33 ppm . He felt th e ex haus t ion and
o the r associate d symptoms co uld be at 
tribu te d to expos ure to DDT in food or
household sprays. There w as n o question
in his m ind but th at expos ure to DDT
could ca us e se r ious illness in cluding on e
t ype of pneumon ia .

P ottenger s tro ng ly recomm ends that
an y food s sp rayed in the process of gro w 
ing, preparation for m arket, or th e f in al
h andling, sho uld ca rry l ab els to that effec t .
L et th e public know w hat it is buying.

Krohn and P ottenger in a m edical pa 
per aw aiti ng p ub lication, a nd included in
th e ir testimony b efore the Sele ct Com 
m it tee of th e H ouse of Re pr esentatives
t o Investiga te th e Use of Chemical s in
Foods arid Cosmetics, concl ud e as f ollows:

(1 ) Th e widespread use of ch lorinated
hyd rocarbon insecti cid es has produced
many cases of to x ic ity .

(2) These in secticides accu m u la te in fat
and principally damage fat con ta in ing or
gans, as the liver a nd nervou s ti ssu e.

(3) In th e presen ce of character is tic
s igns, sy m p to ms and bl ood s tu d ies , d e
tect ion of chlor inate d hydrocarbon insect i 
cid es in a bi op sy of the patien t's fa t con 
firms the di agnosi s of insecticide poison 
mg.

(4) Ch ron ic toxicity from these in se cti -



cides has been ob served more fr equentl y
than ac ute toxicity .

The writer has obser ve d a sm all number
of cases with neg ative fat bi opsi es but
ev idence of li ver damag e, that ga ve a s ig
nificant hi st ory of ex posure . H e has al so
see n several cas es of indisputabl e allergic
reactions to these subst ances .

In other words, the presence of DDT
in body fat proves th at absorpt ion of this
ch emical has taken place but does not.
necessarily indicate actual poi soning from
that subst ance.

H ow ev er th e presence of li ver damage
fav or s suc h a s uppos ition- par t. icularly if
more th an 5 ppm of DDT is present HI
ad ipose tissue .

Contr a r iwise , a n a llerg ic or hypersen
sit ive individual may theorencauy ex 
hibit violen t reactions to minu te am ounts
of DDT w ithout a bso rbing measurable
amounts. The only criterion necessary for
di agnosi s is the reproduction of sym p 
toms upon rep eated con tact.

Sources of Exposure
Th ere is ad equate evidence to prove that

many food s r ai sed com me rcia lly con tai n
at lea st tr aces of DDT or si m ila r com
pounds. These include staple ve ge table s
and fruits .

F or all practical purposes DDT d oes not
penetrate through the skin of fruits . How
eve r, it becomes incorporated- in the skin
or rind and ca n not be removed th ere 
fr om by any w ashing m ethod kn own. In
sp ite of the loss of nutrients present in
this lav er the only safe m ethod of avo id 
in g possible h igh con tam ina t ion is to
peel all fruit.

B eef , ch icke n, lamb and pork ma y con 
tain r elativel y large amo u nts of DDT if
the fodder of these ani mals was co ntam i
nated wi th the substance. The use of corn
husks , pea vines and other hea vil y tainted
s?u.r~es of livestock feed renders this pos 
sib ili ty a rea l on e . Fatty portions of meat
contain the largest quantities .

As ha s be en mentioned befor e, m ilk,
cream, butter and eggs may be se r ious
off enders if contact with spr ays or DDT
con tain ing foo d is ·a deq uat e. Nor is mar 
ga rine innocent. The vegetable fats in this
product may be contaminated as a resu lt
of spraying or dusting.

It took many m onths before it was rea
li zed th at d air y ca t tle spr ay ed f or fl y con 
trol w ith DDT or EHC in l ow dilut ion
wo uld ex cre te these substances in their
milk for ten d ay s or more. This even
occurred when barns were fogged or
whitewash ed wi t h DD T in spite of the
fact that food bins w ere cov ered and the
cattle removed . A t the present time th ese
ch em icals ar e not r ec ommended for u se
in dairies or on beef cattle. Instead, lin ·
dane and m ethoxychlor are sugges te d as
su bstit u tes.
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Ironically enough, fli es in most area s
a re b ecoming resist ant to DDT. And what
is more-onc e resi st an t t o thi s chem ical
t he y rapidly seem to ac quire immunity to
othe rs . Authoriti es therefore, are once
ag a in s tress ing th e old metho ds of con trol
-cleanliness a nd e rad ica t ion of breed
ing places. And so w e com e full cir cle
on ce more .

While transl ocation of DDT from th e
ground or fol iag e to th e ed ibl e portion of
pl ants seldom occ urs , eno ug h EHC and
lindane may be so transp or ted to gi ve an
off -fl avo r t o p ot at oes a nd oth er ve ge ta bles .
Ther efore the use of th ese ch emical s is
decreasing.

Exposure to DDT in the h om e is all to o
common . Aerosol bombs for control of
fli es and fleas should be considered un
sa fe-as should chl ordan powder or sprays
for the destruction of ants and other pests .
A case of poisoning f r om the latter com 
pound was r ecently reported in th e
J .A.M.A.

. T he increasing use of lindane, DDT and
Similar compounds in restaurants and
othe r public pl aces by vap orization h as
been m ent ion ed in a previou s rep ort and
is-attended by d efinite h az ards.

Hypersu sceptible in dividuals may in cur
damage from con tact w it h outdoor sprays
u sed domestically or commerciall y . Th ey
should be avoided.

Tentative Conclusions
The purpose of this article is not to

create alarm but t o al ert thoughtful per
sons to the hazards inherent in the use
of DDT a nd allied su bs tanc es .

At the present. time food prod uction
in th e United States would be disrupted
in a few wee ks if the new er pesticides
were di sc arded . This w ould b e d isastrous.
How ever, th e evide nce herein presented
points out inherent dangers w hich were
not forseen, and if su spected were - and
s t ill are - ign or ed by m any of those in
responsi bl e positions. More evide nce of
hum an to xicity is n eeded.

Your House Sel ect Committee is d oin g
a fine piece of inve stigation and deserv es
enc ourage ment.

PART III
The -Or q a riic Phosphates

These com pound s were dev el op ed in
Germany during the pas t war for use as
in se ctic ides. Rum or has it th at th ey may
be the so -called "ner ve gases" whose po
t entiality for harm br ought bad d re ams t o
our intelligen ce staff at th at time. Be that
as it may, these products a re so to xi c th at
th ey are limited to appli cations in the
field by train ed op er ato rs . The ir use on
livest ock and pets is not r ecommended.
(Dep ar tmen t of Understatem ent.)

Physical and Chemical Properties
The organi c phosphorus com pou nds are

am ong the mo st to xic chem ica ls used for



pest con trol. Ex posure to r elativel y small
amoun ts may result in se ve re illness or
death .

T EP P (or tetraethylpyrophosphate) is
the most pot ent of the group fr om the
ac u te s ta n dpoin t. It is several times m ore
toxic th an nicotine. HETP (hetraethyl 
tetraphosphate ) is on a par with n icotin e
and owes m ost o f its destructiv e potential
to the percentage of TEPP present in th e
mixture . Both these compounds are ra 
p idly hyd rolysed a nd therefore da ngerou s
for only a fe w da ys after appl ica tio n.
They a re al so r apidly detoxifie d in the
bod y and therefore n ot s to red in the
ti ssues.

Parathion is a n ester of thiophosphoric
acid a nd con ta ins a s u lf ur radical. It is
m ore slowly d ecomposed and as a result
presents mo re of a ha za rd . It is a lso fat
soluble to some extent.

Toxicology
There is l ittl e d ifference in sus ce p ti 

b il ity amo ng various a n im a l species to
the to xic eff ects of these co m po unds.
Se vera l hundred human cases o f po ison ing
have bee n r eported wi th a num ber of
fatalit ies-mos t of th em due to careless 
ness in h andling th e products .

The orga n ic phosphates are tox ic . by
ab sorption through the sk in , by inhal ation
a nd by ingestion . As little as one drop of
concentra te d so lution in th e eye has
ca used d ea th . Whereas TEPP and HETP
h ave fai led to show cum u la tive effec ts
animal e xperimen ts ha ve sh own that re:
peated contact with sm a ll amounts of
p arathion m ay produce poisoning.

It has been es ti mated that 25 mg. of
TEPP by mouth wi ll produce m od eratel y
severe sym p toms in man . 100 mg. orally
wo ul d probably be fa tal as wou ld 500 m g.
applied to the s ki n.

The alkyl phosphates inhibit the e nzyme
cho li nesterase. This e nzyme d estroys ace
ty lcholin e . one of the chem ica ls liberated
a t nerve junctions and e nd ings to transmit
the nerve im pulse. Thus a lack of the
enzyme results in a m arked prolonga ti on
of each nerve im pulse affe cti ng prima rily
the parasympathetic part of th e nervou s
sys tem . Nicotine-l ike effects are also pro 
duced.

On acute ex pos ure sym p toms devel op
r apidly once the cholinesterase le vel has
been s ufficien tly low ered. They incl ude
loss of a p pe tite , nausea, vo miting, a bd om 
ina l cramps , excessive swea ting, pupillary
co ns tr iction, diarrhea, respiratory diffi
culty ' headache . dizzin ess, muscle twitch .
ing and wea kness. Se vere cases de velop
coma, convuls ions and death.

Repeated ex pos ure to small d oses may
result in ill ness of seve re d eg ree . : The en 
zy me sy s tem r ecovers fa ir ly r apidly afte r
on e ep iso de , but m ay take weeks after
numerous subcli n ica l con tacts . Testing a
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bl ood sam ple fo r cho l ines te rase levels m a y
h elp in diagnosis. S edatives and the int r a
ve lnous ad mi n is trat ion of a t ro pine in doses
of I to 2 m g. as often as every h our m ay
be life saving in sev ere cases of poisoning.
Death m ay occur within si x to t en hours
of the develo pment of sym p to ms . R ec ov er y
fro m ac u te attacks is usu all y complet e .
Ad equate protective clo th ing a nd spe cia l
m asks must be used by th ose handling
th es e che mica ls .

TEPP and HETP present no proble m .
Fruit p ick ers ha ve becom e ill after enter 
ing an orchard t rea ted wi th pa ra th ion
seve ral da ys after its a p plication. F ood
cr ops are no t s upposed to be spraye d
wi thin thirty days of harvest. A safe r esi 
due on anyone item of diet is considered
to be 2 ppm of para th ion. In the case of
citrus fr ui t the peel will a bsorb and re 
ta in h igher residues than a re a llowable .
This is a lso true of o the r fru its . As r e
ga rds apples and pears, if parathion is
applied-"s:triclly in accordance wi.th :the
recommendations of th e Bureau of Ento 
mology & Plant Q ua ra nti ne of the U. S.
Dept. of Agric ul tu re wi th partic ular refer 
e nce to the tim e between the l as t sp ray '
in g and th e ha rvesting of the frui t, normal
wea th ering sho uld result in parathion
r esidue no grea ter th an a fr action of a
part p er million."

Neverthel ess tox ic parathion residues
have been reported by P ottenger in bre ad
and can ned fr u it. Aga in th e human eq ua
t ion enters th e pictu re .

Suscep t ibility to the organic phosphates
is var ia b le a s one wo uld expect. In ca ses
of suspected po isoning a physician sh ould
alway s be called . Blood tes ts may uncover
chronic cases .

Absorption and Translocation
TEPP is rapidly a bsorbed into pl an t

tissu es as show n by growth in h ib itio n or
s t im ula tion a nd o ther metabolic di sturb 
an ces . The rap id breakdown of these co m 
pounds limits t he importanc e of the ir
absorption to th e effect on plants.

Parafhion has been r eported to k ill a
varie ty of insec ts o n plan ts w he n ap plied
on ly to the so il. Biochemical stud ies and
bi oa ssay have show n that absorption and
translocation does take plac e in in secti 
cid al amoun ts . The r el ati ve stab ility of
this che mi cal to gether with it s to x ici ty
makes t hese findin gs of great im portance
to a n imals a nd huma ns . Chemically a l
tered pa rath ion has been found in so me
c it r us fruits . The tox icity has not ye t
be en r eported.

Systemic Inseciicides
Thes e are chemica ls absorbed a nd

tra rislocated by actively growi ng pl ants
In s uf ficient am ounts to kill insects feed
inli' at a s ite d istant fr om the original a p 
plication . The principal compounds.of this
gro up a re "OMPA " (oc t amet hly py rop hos



phoramid e ) "Sys tox" (d iethy l e th ylmer 
captoethYl,th io pho s pha te), triph osphor ic
ac id pen ta d irne thy lam ide and th e bi s
flu or ophos phine oxides ,

After absorption th e chem ic als m ay b e
changed to less or more toxic com po u nds.
Injury to the pl an t is possi bl e. Transl oca
ti on to edib le portions m ay m ak e them
toxic or produce a tainted fl avor. At the
pres ent time th e use of th ese syste m ic
pesticides on foo d crops is n ot pe rrn i tt ed .
They a re s till in th e ex per im en ta l stage
a nd shou ld always rema in so as fa r a s
foo d for m an or a n imal is co nce rne d .

I t sh ould be s ta ted once m ore th at in
addi t ion to the system ics just d escribed ,
evidence of a bsor p tion an d transl ocation
exis ts for a rsen ica l co mpo u nds, para thio n ,
benze ne h exachlori d e, DDT, toxaphene,
chlor d a ne, die ldr in, sele ni u m . co mpo unds,
tlu or oa cetates and fl uo ro hyd r ms . The last
fo ur gro u ps h~ve been co ns idere d too to xi c
for use on food cro ps, although d ie ld r-in
has rec ently been rel e a sed for us e on
peaches in Ca lifo rn ia . Benzene h.ex a 
chloride (a s repor ted In M od ern Nutri tion
for October) may no lon ger be app lied to
vegetables or fruits in this s ta te. How
eve r, w he re it has been used i n the pas t
th e soil m ay remain con ta m ina ted t o a
decreasi n g ex te nt for f iv e years or m ore .

It has take n a long tim e for t he a u 
thorities to take such a s te p and now
tr e a te d ground w ill not be fr ee fr om
tra ces of the che m ical for e igh t or ten
years more . In th e m eantime th e p op ula 
ti on h as be en exposed to the effe c ts of
BHC for a period of four or f ive ye a rs .
T h is is bu t one ex ample of t he price th e
pu blic is paying for the use of ne w chem 
icals in and on our foo d witho u t adeq ua te
inv estigati on of possible harmful effects
f ro m these pois ons.

Practical Aspects
By this time those w ho ha ve foll owed

these ar t icl es sho uld be considerab ly
a la rmed over the num ber of poi sons hu 
man beings in this a tom ic a ge must e n 
cou n ter. A nd rightly so ! It is a d eadly a nd
gr im . si tuatio n . N aturally th e qu estion
now arises-so what ? Where d o we go
from here? What can I do to prot ect m y
fa m ily , m yself a nd o ur wonderfu l Natio n
fr om wh at seems to be ser ious h arm ?

Unfortunatel y th ere is no pat a nswer .
How ever, I am going to d iscuss s te ps
wh ich seem logi cal a t the presen t time.

Legislative Action
Whil e yo ur govern m ent r e pre sentat ives

in local , st ate and fed eral capacit ies real 
ize th er e is a proble m a nd w ish to p ro 
tec t th e public, they a re under pressure
f rom pest icide manufacturers and di s 
tributors w ho se chief interest na t ura ll y is
in sales. Th ese gro ups r ef use to believe
t ha t exposure to sm all a mounts of insect i
cides consti tutes a great threat t o pu blic
h ealth .

9

E n tom ol ogists be in g prim arily respan .
s ib le fo r th e producti on of large cro ps to
feed a hungry worl d a re lo th to accep t
proof of ch ro n ic toxi city-and s uch proof
in humans is difficult to ob tain . (T here is
pl enty of ev id e nce of such pot ential ha z
ard fr om a n imal ex per irne n ts .) Meanwh ile
De par tments of Agri c ul ture a re busy co n 
ducting in ves tiga tio ns along l ines of 'lO X 
ici ty for cro ps , an im als and man .

Yo u ar e the g u inea pi gs a nd must w r ite
your 's ta te an d f ed eral representative s
ask ing t hem to take ac tion . Y ou must a ls o
contact your lo cal depart m e n ts of health
a long the sa me lines . Th e oth er side of
th e ques tion must b e heard from .

Personal Precautions
In a n at tem pt to avoid contam ina ted

f oods one must not go off th e dee p en d
an d d e vel op m alnutrition in t he process .
Ma ny food s from large truck fa rms w he re
spr ay in g direction s are carefully fo llow ed
a nd superv ised con ta in no detecta bl e r es i
du es . H ow ever , a ce r tai n n u m ber of crops,
because of ig n or an ce, w ill fu l ne gle ct of
ad v ice, drift from nearby fi elds or other
f act ors show slight or modera te a nd oc 
casionally, hea vy conta m inat ion . Surveys
in th e L os A ngeles a rea in 1950 showed
detectable r esidues of DDT in m or e than
hall th e sa m ples exa m ined . About fo u r
percent were hea vy , Arse n ic contamina 
tion was negligi ble This ri sk is unpre 
d ict a bl e an d at the prese nt t ime can no t
b e prev ented. The follow in g suggestions
may be h e lpful :

L Whenev er possible, p urchase food s
that have been grown w itho u t the us e
of toxi c in sect icid es. At pr e sent t h e su pply
of such foo ds is marke d ly limited . Encou r 
a ge th e deve lopm en t of organic fa rms in
your area. Grow you r own vegetables.

2. Do n ot use sprays or aeroso ls in your
house that contain DD T, Chlordane, l in 
dane , BHC or m eth ox ychlor. M ake sure
th at co m m erci al exte rminati ng companies
d o n ot use these che m icals in yo u r house
or on y our trees a nd shr u bs . Do not ea t
in r estaurants u sing vaporizers for fl y
con t ro l.

3. P ee l all frui t s and vegetables that
le nd themsel ves t o such t reatmen t. Scrape
the ou tside la yer f ro m ce le ry . Washi ng
w ill not remove r es idues. Purchase eggs
fr om local r anch es th at a re not using DD T ,
BHC or chlo r da ne in h en h ou ses. (Metho
xych lor a nd lindane a re not cu m ula ti ve
a nd do not or d inar ily build up in ch ick en
ti ssues, hence in eggs.)

M il k , cream an d b utter are m u ch .sa fe r
than for rne r ly . M ost da iries now use
methox ychlor and lindane for fl y cont rol
a nd very little is excrete d in th e mi lk .
Chec k w ith yo ur local dairy to fi nd ou t
w ha t che micals th ey use . S h ift to an othe r
da iry if y ou rs is s t ill using DDT, BHC or
chlor dane or dieldrin by the "s tr ip "
m e thod .



Mos t vegeta bles growing in the gro u nd
su ch as po ta toes, carrots and bee ts a re
com pa ra tively safe . Co ntam ination by
ERC will prod uce an off fl avor and thus
give warn ing . P ota to sk ins may be ea ten.

Fruits an d vegeta bles that h ave a t in 
tervals s hown con ta mi na t ion w ith DDT
in the Los Angeles area are cel er y , cab ·
bage, ca uliflo wer. g reens (s pinach . par 
s lsy . endi ve, tur nip , etc.) and lettuce.

. Ap pl es and to matoes a re included, but
quite sa fe w he n pee led. In case of stom 
ach upsets i t wo uld be wise to avoid these
ve ge tables for a few w eeks.

Dried frui ts may be hi gh er in DDT th an
fr esh fruit a nd they ca nnot be peeled .
Some olives and grape s a re sus pe ct. Pru nes
sh ow ve ry li t tle res idue as a result of the
a lkali tr ea tm ent given th em.

M oderate am oun ts of salads greens are
fairl y safe an d desir able food stuffs. H orne
sp ro uted soy beans , mung beans, al fal fa and
the like from untrea ted seeds provide an
excellen t so urce of uncon taminated and
nu tritious sa lads.

L ean mea ts a re sa t isfacto ry so urces of
pr ote in and sea food s are na turally free
of a ny residues.

4. A tt ention to othe r fa ctors a ffe cting
the ge ne ral health is important. Adequate
rest, av oidance of worry a nd tension , mod 
e ration in the use of coffee , al cohol and
to bacco, su ff icien t exercise an d a d iet low
in refined ca rbohydrates need emphasis .
Vi ta min s upple ments such as yeast or
vegex , dessica ted li ver , r ice bran con 
ce ntra tes , fresh whea t germ, cod li ver oil
or its concen trates and kelp for trace min 
erals are h el pful. More potent pr epara 
ti o ns are often ind icat ed but sh ould pre 

ferably be taken only un der m ed ical super
v ision.

Allerg ic states an d chro nic infecti on of
any so rt interf ere with adequate m etabol
ism and s ho uld be corrected if possibl e.
N aturall y other a ilme nts shou ld recei ve
th e necessary care.
. 5. Repeated attacks con sisting of up 

per r espirat or y infections an d /o r gastr o 
intestina l sy mptom s together w ith los s of
w eight an d m arked fatigu e suggest pesti 
c ide tox icity or allergy. In any case of
th is sort see your physician. Other ca us es
may be ope ra tive. ]f he fi nds nothing
wrong sugges t the possibility of insect icide
po isoni ng and ask for a bl ood coun t and
liv er fu nction test s . Do n ot try to d iag 
nose and treat yourse lf . You are a lmost
bo und t o be mistaken and to do mor e
h arm th an good.

In defin ite cas es of DDT poisoning a
strict d iet together wi th othe r nutritional
therapy will be necessary. Recover y is
often discouragin gly slow bu t to be expected
once th e cause has been recogn ized .

Summary and Conclusions
The va rio us typ es of chemi cals used for

the cont rol of in sect pes ts hav e been de
sc ribed together with th eir poten tial tox
ici ty fo r man an d an imals. The fact that
some of the chlor inated hydroca rbons. even
w he n absorbed in trace amou nts , m ay be
co nce n tr a ted at least th irty fo ld in th e
body fa t of anim als and h uma n beings,
renders even slig h t con tam ination of our
foods a public health problem, of f ir st
im por t an ce. S u ch contamination 'o s pres 
ent a nd in suscep tible in d ivi du al s is pro
ducing illness. T hi s fa ct must be faced
an d s te ps ta ken to protec t th e p ub lic in 
te res t. The De laney Con gr essi on al Com
m ittee h as been in ves tig a ting the proble m
a nd w ill r ecommend legi sl ation if th is
seems needed. The Commit tee needs the
support of a l l.

S uggestio ns hav e been mad e by means
of w hich th e public m ay r edu ce the intake
of insecticid es to a m in imum. It is impos 
sible t o avoid all contact.

If th e use of in secticides were suddenly
stop ped cro p fa ilu re and h unger wo u ld be
widesp read. Perhaps th e so lution m ay li e
in the foll owi ng steps:

(I ) Fa ir ly rapid a ba ndonment of the
m or e toxi c pest icides in favor of less h arm 
fulon es.

(2) The d eve lopmen t of Widespread pest
co n tr ol by natural enemies. E xcell ent r e 
search on this subjec t is be ing carried on
a t th e Ri versi de E xperimen t al Sta tion .

(3) As Pottenger has suggested, foods
that have been sp rayed or dust ed sh ould
be so labelled in cluding the insectici des
used. Th e public h as the ri ght to know
w ha t it is b uying.

(4) Test ing of food crops before m arket 
ing. While cos tly it might be cheaper In

the end, to test for BRC, DDT, arsenic,
lead and parathion, w here any or all of
these ha ve been used on f ood crops he
fore the crop. is sent to market. To a llow
for d iff e rences in conc entra tion and o th er
factors, a sa mple fro m each acre m ight be
indicated . Thus heavily con tamin ated
crops w ou ld be discovered befor e r eaching
the cons umer.

(5) Th e passage of S ta te or Na tion al
laws cortdernning the m anufacture of
ae rosols , sp rays or vaporize rs contain ing
DDT, ch lordane .Iinda ne or m ethox ychlor
fo r use in homes or public pl aces. These
ch emicals sho uld be u sed only. outdoors
a n d then w ith ex tr em e ca ution.

(6) Th e grad ua l sp read of orga nic fa rm 
ing m ethods includi ng the use of city
was te s for fertilizer p ur poses . The wo rk of
E . Pfeiffer along the li nes of s pecial cul 
tu res to prod uc e a r ap id breakdo wn of
organic ma terial shows much promise. In
spite .Of a grea t d eal of s kep ticism, a n in
creasing n u m be r of farmer s an d soil ex
perts bel ieve that healthy pl ants are m or e
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r esistant to in sect pests and that h ealthy
pl ants ca n only grow in r ich so i l. It is
probable th at th e future of America a nd,
in d eed of the w orld , depends up on the
reb u ild ing of our impov eri shed so il
through t he ad d it ion of organ ic matt er,
trace minerals a nd judiciously used com·
mercia l fertilizer- not upon the dev el op 
ment of newer and m ore pow erful insec 
ti cides .

2901 Wilshire Blvd., Suite 345
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ADDENDUM

In reprinting this article, which firs t ap
peared 20 year s ago , it seems log ical to
briefly re view what has happen ed since th at
time .

Ch emical contamination of our en viro n 
ment has become obvious. DDT and other
chlorinated hydrocarbon pesticides hav e un
exp ectedly been sp re ad by wind cu rren ts
thou gh out the world ; They ha ve penetrated
ou r food chains and a re now found in hi gh
concen trations in some fish and se als , both in
the Arctic and An ta rc tic. M any of our riv ers
are se we rs and some of our lakes are dying
as a result of changes caused by chemical
effluen ts. Our coas tal wa ters a re so badly
con ta minated th at in some areas m any fish
hav e been found wi th cancerous gr owths.
As a resul t of DDT , the br own peli can may
soon be extinct and other birds a re se r iously
threatened.

Human beings ca r ry in th eir fatty tissues
a bou t 12 par-ts per million of DDT or i ts
degradation products. Many individuals
hav e measurabl e r esidues of othe r chlor i
nated hydrocarbon s, including th e phen oxy
herbicides and th e polych lorina ted bi-
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phen yls (P CBs ) . D egenerative diseases, in
cluding cancer, a re on the increase.

Studies by th e Bionetics Laboratories in
1965 - but no t rele ased unti l 1969 
sh owed that th e phenoxy h erbicides, 2,4-D ,
2,4,5-1', 2,4-DP a nd Silvex not only pro
duced birth d efects but ca nce r in ex pe ri
m ental mi ce. S o did D D T and r el ated
ch lo rina ted hydrocarbons , as well as other
herbicid es such as th e Triazines , Paraquat
and Zec tran, I t is o f considerable concern
th at DDT an d 2,4-D haue been used on our
food crops since about 1945 and tbat 2,4·D,
2,4,5-'1', Silvex and other herbicides have
beeu a va ilable for use on lawns also during
this p er iod . Since 2,4,5-1' and Silvex are
con tami na ted hy th e 2,3,7,8 tatrachlor odi 
benzo-para-di oxins, uih ich , in animal experi
me nt s, ha ve proven to be up to one millio n
ti m es more active than thalidomide in pro- ,
ducing deformed y ou ng, contam ination by
th ese herbicides may be much m ore serious
than suspected. I ncidentally, th e t oxic effects
of the tetrachl orod ibenzo-p -dioxins were ex
tens ively do cumen ted by M . Jacqueline Ver
rett, Ph.D ., D ivision of Toxicology , P.D.A.,



in April of 1970. Ohviously , th e results of
animal ' expe rimen ts cannot be necessarily
applied to human beings. Nevertheless, the
results a re of great importance since minute
amounts of ca rcinogeni c ch emicals may, at a
much later date, produce cancer in suscep ti 
ble individuals or animals. According to the
D elaney Amendment to th e F ood, Drug and
Cosmetic Act of 1945, any ch emicals wh ich
p roduce cancer in animals must be banned
from foods or cos metics .

Phen oxy herbicides ,even th ou gh in trace
amounts, no w contaminate about. thirty per
cent of ou r water su p plies and a rec ent
rep ort indicates that tile ubiquitous PCBs
have been detected in fifteen to twenty per
cen t of our drinking water. Such con tamina
tion may occu r from local applications,
effluent s of various ty pes, drift from aeria l
spraying, transport by winds from other
pa r ts of th e country , or by as ye t unknown
means .

"Agen t Orange," a mixture of equal parts
of 2,4-D and 2,4,5-T, was used for many
ye ars as a defoliant in South Vietnam. This
ch emical weapon may hav e irreversibl y de
s t royed th e halance of life in th e es tuar ies,
as w ell as ruining as much as th irty percent
of th eir hardwood fores ts. N ot many indi
viduals a re aware of th e fa ct tha t "Agen t
Orange," con taminated by th e fantastically
po tent te trachlorodibenzo-p-dioxins, was
used for many yea rs in ou r own forests be 
fore it was sprayed as a defoliant in Vi et
nam. Since it wa s banned as too dangerous
in Vietnam in 1970, wh y ha s its use not been
forbidden anywhere in th e United States?

Mr. Rucklesh aus, Director of the Environ 
mental Protection Agency, is attem pting to
limit th e us e of dangerous che m ica ls, suc h
as DDT, 2,4,5-T, Silv ex and simila r chl ori 
nated h ydrocarbons, in order to protect our
en vironmen t. H e n eeds su pport. P owerful in 
te rests are opposing thi s mo ve. Proof of
defini t e damage is now at hand through th e
rep eated pesticid e sp raying of Globe,
Arizona, and th e resulting ex te nsive research
of one of the victims - Billee Shoecraft 
wh ose book "Sue th e Bastards!" provid es a
coge n t and moving account of her experi
ences . In th e Glob e area , plants a nd crops
were des troyed ; domes tic and wild animals
died or disa ppea red .human beings and ani 
mals became ill; birth deformities we re noted
in animals, as well as human bein gs. R epro
duct ive difficulties affected women and some
of th em long past the m enopause - much
to th eir conste rnation - bled from th e
u terus. R ecurrent attacks of "vi rus " were
fr equent.

In 1971, the Bureau of Reclamati on us ed
Silvex on th e Rio Grande River near San
Acacia, about s ixty miles sou th of Al bu 
qu erque, in an a ttempt to clear sal t .bush
from th e river banks. The Bureau felt that
this was using too much wa ter. Without prior
warning, heli copters sp raye d th e area, con
tam ina ting in th e process members of two
families and two herds of cattle. Both the
human beings and th e cattle became ill and
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many of th e latter died. The remainder of
th e herds, eve n th ough they had been re
m oved fr om th e are a and wer e eating vora
cious ly , lost weight and had to be sold at a
tremendous loss. Post-m ortem examinations
indi ca ted damag e to the liv er and intestines,
as well as to other internal or gans. Thus,
we know that Silvex can not only ca use se
rious illness in cattle , but death as well , if·
th e expo su re is gre a t enough. Fortunately,
the human beings recovered .

2,4- D is contaminated by some of th e di 
oxins and othe r noxious compounds . A re
cent s tudy, reported to the French Academy
of Scien ces, inv olving the us e of pheasant
eggs injected with 2,4-D , revealed s ta rtling
findings: Hatchability wa s reduced by about
70 percent and numerous emb ryos wer e
deformed.

Most al arming was the finding that in
fift y per cent of th e embryos, " the gen ita l
tract of th e male embry o resembled that of
a no rm al fem ale." The authors sta te , " It is
important to note that even tb e vapor s of
2, 4-D have an analogous acti on . . . When
non -treated eggs were put in tr eated nes ts,
th e emb ryos show th e same sexual anom 
alies." Conclusion: " It is a question of fem
inization or physiological cas tra tion ." (Are
human beings exem pt from this influence?)

Disturbing reports of can ce r d eveloping in
Swedish worker s using 2,4-D and 2,4,5-T
along railroad righ ts-of-way and of deformed
babies being born to two wom en in Australia
exposed to 2,4,5-T, have apparently had no
influence on tho se wh o a re using th ese com
pounds in our forests and on ou r ranges .

Californians shou ld know that for th e past
twen ty yea rs, 2,4-D, 2,4 ,5-T, 2,4-DB and!
or Silvex have been , and still are being used
in va rio us com binations in ou r national for
es ts up and down th e coast, in order to con
tr ol w eed growth along fir ebreaks and power
lines , as well as to destroy brush in planned
brush conversion areas. Whether sp rayin g
is done by helicopter or gro und crews, drift
is inevi ta ble and thi s ma y a ccount for
th e fact that man y Californians are showing
the presence of tb ese herbicides in their
blood. Wher ea s h erbicid es are being used
al ong sta te hi ghways, the application of
2,4 ,5-T and Silvex have not been authorized
by th e State of Californi a for three yea rs .
Compoun ds being used include Simazine
and smaller amounts of Atrazin e and Para
quat. It is, therefore, probable tha t m ost
of th e phenoxy herbicide con tamina tion is
th e' r esult of air-borne residues . This need s
more stud y.

Th e ex tremely high incidence of virus
pne um onitis in expe rimen ta l animals ex
po sed to pesticides during th e Bionetics
Studies for teratogeni city and ca rcinoge nic
ity is highly significant.

In th e past few months, an increasing
number of illnesses seem to be associated
with herbicide spraying in th e Los An gel es
a re a . Thes e so-called "virus infections" tend
to recur in wav es and are extremely debili 
tating. H alf a doz en patients have sa id they



fel t they wer e dying. Thes e occurrences are
extremely disturbing.

So m e specimens of bee f contain residues
of the synthetic es trogen , diethylstilbestrol,
which has cancer -in ducing p rope r ties, eve n
in minute amounts. Mea t, and particularly
liver from th ese creatures, may also con ta in
residues of the p heno xy herbicid es and othe r
chl orina ted pestici des. Chick ens supplied
with food containing s tilbest rol, of course ,
may al so exh ibit residues in the ir m eat and
livers . Just recently, th e use of s ti lbes t rol
in animal feed s has been banned. H owever,
pell e ts m ay still be implanted sub cu taneous 
ly in animals, and whereas the residues will
p ro bab ly be less , the re is no p roo f th at
some will not remain.

Lindane vaporizers a re being phased out
but are s till being ad vertised and sold . " N o
Pest" strips m ay be just as dangerous as th e
vaporize rs . (Two monke ys who che wed on
their flea colla rs containing di chlorvos, th e
active ingredien t of many "stri ps," wer e re
ported as suffer ing fr om rep ea ted a ttacks of
virus pneumoni a togeth er with ot he r com 
plications. One of th em died and th e other
recovered after a prolonged illness.)

H ex achlor ophen e spo nge baths for in fan ts
were recently found to cause serious poison
in g and a number of deaths . A t.hree percent
so lution of hexachlorophene had been used
and it is now kn own that th e sc ro ta l are a
ahso rbs practically 100 percent of m os t.
compounds applied to it. H exachlorophen e
has al so been shown to con tain othe r to xic
con taminants, such as the dibenzodi oxin s.
H exachlorophene has now been banned for
use in drugs a nd cosmetics, excep t on pre
sc rip tio n . T h is is another example of long
delay in recogni zing toxic effects from th e
ch lorinate d hydrocarbons .

Last yea r, liquid formulations of 2,4,5- T
were banned, toge the r with any applicatio ns
nea r water sup plies, campgrounds, e tc . On
June 14, 1972, with a few excep tions , th e
use of DDT in th e United State s was ordered
discontinued by th e E nvir onmental Protec
tion Agency as of D ecember 31, 1972. This
is as it should be . If it s ticks!

I sus pe ct th at recurrent, so-called "virus
infections " whi ch hav e ap peared with in
creasing fr equency over th e years and which
produce symptoms suc h as nausea, vomit
ing, di arrh ea , prostration, seve re headache,
body pains, depressi on , sweats , low gr ade
fever, sin us con gestion , sore throat, la ryn 
git is, hoarseness, feeling of constric tion un
d er th e bre astbone, "virus pneumoni a ," and
severe pains in various parts of th e bod y
may all be due to contact with p esti cides
in ou r air, food and water, eithe r a cting as
virus per se , or lowering resistance to viruses .
(Morton Bi skind , M .D ., Westport, Con nec 
ticu t, specula ted on this fact 20 ye ars a go.)

T he suggest ion s in m y original a r ticle a re
still valid . H owe ver, since th e subject of
m ercury has surface d , swordfish were found
to be high er in m ercury con ten t than otber
fish . They were, th erefore, banned te m po
rarily and are now carefully screened so

th at swordfish appearin g on th e she lves is
fairly safe if one does not eat it more than
once wee k ly . Examinatio n of museum speci
mens of various types of fish has shown th e
presence of mercury in th ose which were
twe n ty, thirty or forty years old. This indi
cates that th e importance of me rcu ry has
no t yet been comple tel y eval uated.

Lead contaminates the air of our cities , as
do fluorides , ni tr ous oxides , etc. A good in
take of Vitamin C help s to reduce lead
toxicity. Vi tamins A and E, toge the r with C,
help to minimize smog damage to the lungs.
Li ver, yeast and B-complex in ad di tion to
th ese vitamins and a good di et hi gh in raw,
uncontaminated foods grown in fertile soil ,
constitute logical nutritional ins urance
ag ainst infections and the devel opment of
de gen erative diseas es including cance r.

Obviously, resistance to toxic chemical s is
related to active enz yme chemistry wh ich,
in turn, depends upo n good nutrition a nd
avoidance, in sofar as that is possible , of al l
che mi cal compo unds whi ch are enzyme
poisons.

Fluorides a re now one of th e most se rious
con tam inants of ou r ecosys tem . T hey are
p ro d ucing allergic and toxic reacti ons .
T he re fo re, th e endless drive by th e U .S.
Puhlic H ealth Servi ce and th e American
D ental Associa tion - backed by our tax
dollars - to p romote artificia l fluoridation
of water supplies, seems not onl y stu pi d and
foolh ardy hut dictatorial.

Unfortunately, other toxi c herb icid es.
asid e fr om the phen oxy h erbicides are s till
being used for weed control on vacant lots
and along hi ghways and fr eewa ys in L os
An geles County, as well as in agri cultural
a reas. Thes e include D iqua t, Paraquat, Atra,
zine and Simazine . (P ara quat possesses the
unique quality of ca us ing lung damage wh en
it is inhaled, swal lowe d , or app lie d to the
skin in sufficien t quantity.)

R esearch funds are urgently need ed to
monitor foods, wate r, p lants , and people for
the pr esence of organic p hos p hates, herbi
cides and ot her chlorinated pe sticid es as well
as lead , arsenic and m er cu ry. Twenty thou
san d doll ars is needed for an adequate in
vestiga tion . Any donation will help to keep
the work m oving until la rge r gifts a re re
ceiv ed . Checks made payable to th e P rice
Po tte nger Nutrition F oundation, label ed for
" resea rch purposes and forwarded to me ,
will be most welcome. Such dona tions a re
deductible for income tax purposes and will
be acknowledged . W e need your help !

On ce again, I would suggest th at you look
for sources of un con taminated foods; grow
vegetables in you r own backyard; make your
opin ions felt by writing yo ur legi sl ators. If
ou r civiliza tio n is to survive, the us e of
pot ent and persistent pesticides must be re
duced to a n absolute minimum; mineral and
organic matter returned to our soils and
food grow n for "qua li ty " rathe r th an
"quanti ty, " as recommended many years
a go by W . A. Albrecht, P h .D ., Chairm an ,
D ep t. of Soils at th e University of Missouri.



Your future and that of you r family de·
pend up on you r actions . Whereas individual
a ctivity is important, grou p action is more
effec tive. Southe rn Californi ans should con
tac t and join a n American Nutrition S o
cie ty ch ap te r . There a re chapters in Pasa
dena, San F ernando Valley, Los Angel es,
P omona and South Bay a t Palos Verdes.

Whereas special si tu at ions may require
th e use of pesticides a nd the judicio us us e
of a r tificial fertilizers, th e widespread, in 
discriminate use of th ese su bs tances must

be controlled if our food supply and health
are to be preserved .

" Ve rbum sa pie n ti sa t is es t."
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