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Estrogens May Link Pesticides,
Breast Gancel

A controversial hypothesis suggests that pesticides'

impact on estrogen metabolism can triggel Gancer.

MARGIE PATLAK

ample, are Inore prone to breast cancer than women

who are menstrual for relat ively shorter periods of

t ime. Reduction of estrogen by frequent and long-

term breast feeding or by removal of ovaries can lower

cancer r isk (2).

These f indings have led researchers to scrut i-

nize the potential of chlorinated pesticides to fos-

ter breast cancer, the incidence of which has steadily

r isen worldwide since 1940.
Several  studies have shown that women with

breast catrcer have Sreater concentrat ions of DDT or

i ts rrretabol i tes ir t  their breast fat or blood samples

than control groups of women without the cancer.

These studies found exposure to DDT was l inked to

a 2- to l0- fo ld increase in breast cancer r isk (3).

Animal studies show, in addit ion, that inject ions of

sorne pesticides can st imulate the development of

breast catrcers i tr  male mice norrnal ly resistant to

breast cancer ( l) .

"Good" and "bad" estrogens
Laboratory studies by Cornell researchers Jack Fish-
man and H. Leon Bradlow suggest how pesticides
might foster breast cancer. Estradiol, the main type
of estrogen generated by women, is primarily con-
verted in the body to l6-o,-hydroxyestrone (Cl6) or
to 2-hydroxyestrone. Although these compounds dif-
fer only in the placement of an OH group, they have
markedly different effects in the body. The "good es-

trogen," 2-hydroxyestrone, interacts weakly with the
estrogen receptor without triggering the growth-
promoting genes, the Cornell researchers found. In

contrast ,  Cl6,  the "bad estrogen,"  strongly act i -
vates the estrogen receptor, prompting breast cell pro-

l iferation (/). Studies have also l inked the bad es-
trogen to DNA damage.

Animal and human studies have shown that high
levels of the bad estrogen are tied to an increased risk
of breast cancer. Cornell s Bradlow discovered, for ex-
ample, that human breast cancer cells had levels of
the bad estrogen that were more than four times
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ince chlorinated pesticides were put into
widespread use in the 1940s and caused
concerns about reproductive failures and
deaths in wildlife, researchers have tried
to l ink exposure to them with increased
risk of cancer in people. These studies have

had conflicting or inconclusive results. But over the
past five years, a better understanding of estrogen and
its rnetabolites, coupled to findings on the estrogen-
like nature of nrany pesticides, has led researchers
at Cornell Universitv to suggest a hypclthesis fbr how
chlorinated pesticides tnight cause breast cancer. This
hypothesis, which is based on both biochen.rical and
epidemiological f indings, is that chlorinated pesti-
cides can triSger breast cancer by adversely affect-
ing the metabolism of estrogen.

The hypothesis has had rnixed reviews in the re-
search conrmunity. Sonle breast callcer research-
ers, such as Louis Kuller of the University of Pitts-
burgh, clairn the Cornell researchers have "done an
outstanding job" and, if their hypothesis is correct,
"it will have maior irnplications in the prevention and
etiology of breast cancer." Others, such as Barry Gol-
din of Tufts University, oppose the hypothesis be-
cause it confl icts with other findings.

Although their chenlical structures do not closely
resemble those of steroid hornlones such as estro-
gen, progesterone, or testosterone, a number ofchlo-
rinated pesticides strongly mimic estrogen in the
body, studies show Like estrogen, DDT, methoxy-
chlor, and chlordecone (kepone) promoted the im-
plantation of embryos in rats and maintained their
pregnancies. Kepone, heptachlor, and chlordane also
prompted proliferation of breast tumor cells, as does
estrogen (.1).

The estrogen-like nature of these compounds has
fostered concern in the medical community be-
cause there is also evidence that breast cancer risk
in humaus is l inked to cumulative exposure to es-
trogen. Wonlen who start menstruating at an ear-
l ier age and enter menopause at a late age, for ex-
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higher than those of norr.nal breast cel ls (4). This ancl

other findings led llradlow aud l)evra Lee l)avis, ltoth

of Cornel l  ancl thcWorld Resottrces I lrst i t tr te, to pos-

ttr late that certain pesticicles nright foster breast catl-

cer by altcr ing the rat io of bacl ancl good estrogert i t t

breast t issue.
lb test  th is hvpothesis,  the Cor l tc l l  researcl ters

addecl to culturecl trreast cancer cel ls the pestici( l t ,s

atrazine, D[)'f, kepone, endosttlfatts, tlr ttettz.ettc ltcxit-

chloride. Al l  of these pesticides signit icantlv boostecl

the rat io of bad to goocl estrogelt i t t  thc treatet l  cel ls

in comparison to untrente(l  cotttrol ctt l t t tres. ' l 'he pes-

t icides tr iplecl or quadrupleci the atttott tr t  of the bacl

estrogen, ancl several of thern cattsecl a higher bacl

estrogen-goo(l estrogert ratio thal) clitl the knorvtr car-

c inogen 7,  I  2- t l inrethylbenzIaI  anthr i lcel lc (  I )Nl  l ]A)

when i t  rvas adclecl to the breast cartce r cel ls (5).
' l 'he researchers also trteasttrccl t l tc estrogetl  ra-

t io in breast cancer cel l  cr . t l t t t res that  rverc i t rctr-

batecl rvi th cotnpoutrcis th<ltrght to prevettt  cattccr.

l 'hese incluclecl inclole-lJ-carbirtol,  lvlr ich is f i r trrrcl  i l l

broccol i ,  ancl  e icosapcntetroic acid,  lvhich is f i l t r r r t l

in t lsh oi l . ' l -hese conrp<luttcls f  osterecl a clrop in the

estrogen rat io to olre-thi rc l  o l ' t l rat  scct t  i l t  t tncx-
posccl c<lntrol cel ls.

" ' l 'hcre's g<locl nervs attd baci I tervs cottt i trg t t t t t  of

th is research,"  saic l  l )avis.  "  lhe goot l  I t t ' rvs is t l ta(

broccol i  and f is l r  o i l  rn ight  bc l lcncl ic ia l  i t t  l l rcvcrr t -
irrg breast cancer. ' l 'he l lat l  t lervs is ( l l i t t  sot l lc col l l -

nrr lnlV usecl organochlorinc l test iciclcs catt l toost l l r t t-
ductiorr of a horrnonal rt tetaltr l l i tc t l tat alt l tei trs to l le

a rnarker l i rr  brcast cancer r isk."

Pesticides alter estrogen metabolism
Recent research has demonstrated the abi l i ty of pesticides
to inf luence the rat io of "bad" to "good" estrogen in cultured
breast cancer cel ls (5). Pesticides and pesticide
metaboli tes increased the rat io (red bars); two food
compounds found in broccol i  or f ish oi l  lowered the rat io
lblue bars). "Bad" estrogen (a-hydroxyestrone) strongly
activates the estrogen receptor, prompting breast cel l
orol i ferat ion.
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Assay lor breast cancel lisk?
' l 'he (brnel l  Lesearche'rs pointccl ott t  that assays of

thc rat io of bacl to goocl estrogert,  $'hicl l  cart l re et-

f icientlY rncirsurecl i Ir  t tr i tre, I t taY l)rove ttsetir I  to sci-

entists trying to asscss the l)reast cal lcel '  r ' isk l losetl
by cnvironnrental cottt l toult t ls. I l t t t  thc ttse l i t l t tess ol

this trr irre assa\/ rests olt  thc i lsst. l l r tpt ion that t l l t '  cs-

t rof{crr  rat io is an acct t rate precl ictor of  cal lccr r isk.
"Wc'rc ta lk ing hvpothesis hcrc rat l tet '  that t  f i tc t

bascd on acler luate test ing i t r  I t t t t t tar t  l to l t t t lat i r lns,"
said l legina 7. ieg, ler  of  t l tc  Nat ior ta l  ( lat tcer I I rst i -

tute.  [ ]ven the assurtrpt ion that cstrogel l  in gct teral
plar,s a rrrajor ro le i t t  cat ts ing l t t 'cast  cartccr is st i l l  a

hr,pothcsis ancl  r tot  l ) rovcl t ,  shc aclc lccl .  "What i l l l -

prcsses nre atrottt  enclogctrotts I tot 'r t . tottcs attcl  [ l reast

carrcer is holv l i t t le rve kt. totr ' -ho\\ '  I t tattY lrr ' l tot l tcscs

there alc that have rtot bcett aclct l t tatelt ' teslet l ."
( io ld i r r  of  ' t i r l is  tJrr iversi t ) '  a lso c l t tcst iotrs n ' l tc t l tcr

( l l6 is as bar l  as thc (brr tc l l  rcscarcl tcrs cot t tct lc l  i t

is .  I I is  stu( lV,  rvhic l t  cot t t l t i t l 'cd Asiarr  n 'ot t tct t  n ' i th
( laucasian \\ ,olncr), f i r tutd I to cl i l ' fbrctrccs i t t  t l tc t t t  i t l t '

lcvcls ol  thc estrogcl l  I t tetal l t l l i tc ,  cvcl l  thot lgh / \s i i l l l

wonrcn hal 'c a lon,e r  r isk of  l t re ast  car lccr t l ta l t  ( lat t -

casiarr  n,onren (6).  "1 c lon' t  l te l ievc t l tc  ( ] l ( i  cstrogcl)

rnctabol i tc is sol t tc evi l  t 'ot t t l t< l t te rr t , "  ( io ld i r l  said.

I) i l \ ' is C()nt ' t ' r l t ' ( l  t l l i l t  l l lorc slt tdies ttcct l  to l le t lol le

rrot  onlv to t 'ot t t i t tn t l rc l i r t t l ings t l t i t t  l tavc l lect l  t l tade

so l i r r  l r r r t  t ( ]  l ) rcscr l t  a l t r l lcr  l ) ic t t t r t '  o l  l ton' l )csl i ( ' i ( ies

rnight cattsc l)reast ci t l t( 'or. " l i t t  sttrc t l rclc rvi l l  l le ot l tcr

I rorrrrorral  l i rctors t l tat  tunt  ot l t  t t l  [ r t ' i t t t l tot ' t i t l t t , "  I )avts

sair l ,  " l l t r t  i t  looks i t t  th is l lo i t t t  (h i r t  ( ,1( j  t locs pl i tv i t

lur tct iot t i t l  ro lc i t t  [ t t ' t ' l ts t  c i t t ] ( 'cr ,  at t t l  rvt"rc t t tovi l rg

i r l rear l  to i r tvcst igatc t l t is ."
t ) in ' is  is  curr t ' t ) t lY ct t l l t tbot i t t i I tg ni t l t  tesci t r t l l t ' rs

i r t  Nlcxico to assess [r lood levcls ol  I ) l ) ' l  i t t l t l  t t r i l t t '

lcvcls ol  goor l  i t t td l t i t t l  esl logct t  i t t  n 'ot t ' tc t t  n ' l ro l ive

irr  a lcas n 'hcrc cxl t t tst l rc to chlor i l l i t tcd l lcst ic idcs ts

high. ' l  he inr ,cst igat<lrs,  l i rndct l  bt '  thc Nat ior la l  ( . i t t l -

ccr Inst i tute,  hopc to t 'val t l : t tc  n ' l tc t l tcr  l )cst ic i ( lc  t 'x-

l)osrlr t :  is l inkecl t t t  i t tcrcasctl  [)rcast cat)c( ' l '  r isk arl t l

a lr igh bad-tr)- l loo(l  cslrogett t 'at i t t .
' l 'hc (brnel l  t 'cscarcl ters arc i t lso col l t l t tc t i r rg la l l -

oratorv stu(l ies lo clt t t ' ic latc t l te e f fccls thc [ lacl es-

trogcn l tas otr t l tc estrogctl  recel)tor and ccl l tr lar I)NA.

ln addi t iorr ,  t l radl t tu '  is  cxl t lor i r rg potel l t ia l  l inks l lc-

tween a high trad-to-goocl estt 'ogelt rat i t t  al lcl  t l thcr

horrn<lnal l t '  nrecl iatecl t l iseascs sttcl t  as ccrvical can-

ccr and l trptts. " ' l 'his rat io t l taY tt l r l l  ot l t  to l lc l i t t ' t l lore

rusel ir l  thatt for j trst l treast cattcet ' ,"  l )avis sait l .

l lut rnore u'ork is neetlcd to crlrrt lb<lratc the l i l lk

betrveen bre-ast caDccr, pesticiclcs, at lcl  cstrogctl  I t le-

tabol i tes.  As l )avis 's ( ,orr tc l l  col leagtre Ni t in ' l l ' la t tg

pointecl  out ,  "What rve l tave arc obscn'at iotrs leat l -

irrg ton'arcl the trtr th. We st i l l  have a lol lg \ \ 'av lo go."
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