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Combination of two widely used pesticides linked to Parkinson's 
disease 

Scicnri.tu have shown Iha! tht c-ombinaticm of two vddtl)' lllCd qritullunl 
pc51ic:kks.-ll\ll acl1hcr one alone-ucain. iA 1:nice lbc cuct patlcm or brain 
daJl'l8.8~ th11 doctM see in patients with Parkinson's disease. The rC$C:W"Ch 
offers 1hc ITIOII com!>"UDlQ cvi,de:DQC yt1 thai n"t'ryday environ.ment.11 faclors 
may plaJ • role In lhc dC\Ck,\pa1rn1 of the d~ 

The b1e1t lindlnp ofllw I cam led by Dtbonh ('.ory.Sl«hta, Ph.D., protNs.or 
urcuvirut:w1t111.111111tltlitiu1: wid l.bl1 rUt ~1111 IJ1c u,u,-.:n:ltv ufRU11101t'r 
School or Medicine and Dcmislry, appear In Ille Ott. 15 i1~11c or'tl,i: Jovm,11 
orNnm>Kimcc. The Kimtisu cauiion dw1non: wdiclaR nc<«.1ar¥ io 
explain It\( link. ,!Jw:t Its problbk 1h31 ln:lllf Otckn ccm1nliu1c tot • 
c~lc.11 disease ltkc Pamnson's, illd llley say i1'c unllkcly lhll Ulc 
pn1ictdn on l!K'i:-own ~tl&Olly CAw.c 1!11: clisnse, 

Cory-Slee.bis\ team ,1udicd the effects or a mix.turt or l'l\'O ,m cammon 
agrichcnuah, thc herbicide ~um «wt lbc fw,p(iik: mancb. Eacl1 ~ med by 
t'lnncri on 111!1Uo;u otacttS in the L!n!ted StllCS alo:tt: W.ancb is applied 
widely on such cmps. as potllOCl. toma1ocs., ~ and com, and p:araq1&11 U. 
ukJd <111 coru. SO)'ltC'an.s. co1ton, ftult. Ind o variety or otbcr producu. ln w, 
e1perin>em.nUCC CJq>OStd IOeithtr onr had little or no br.iin dmiugc, but mice 
n~ 10 bolh sh111rc o •icmfkanl tr:\h wllh peq,lc in the ,·cry wly JI.'\!,«. 
orlhed!StlSC: TllcN&h 1bC)' appcarheabhy, kqbrm cclllkoowl udop,Mllioc 
DN'Ofll arc eyUli- The mi« cxp05Cd '° Ute mixnat carried near It all of the 
n:olecular ullruari:s or Parkins.on', db.rut os 1«ra In hunmtl. 

·1Jle ot"'"1Nfft!Plld rro/1()• '1 tho/ J"wal of dw:sc ,htmk.o/.s ore 11.1~d on ,M 
-cr,o.p,nndi,, tM ,_,~kal l«otlo,u. foat\'t' go1 logrtridf{ 
f"4!.wudl.1lwnl/wln.llffJ. 71,mf,mgiun ntt.~~orTd~n1rltuiknb1hot 

Oftalima the two an~ 1tdifftJU1tCtQeJof\M growiqcyclc. •J7te 
rwJ Luw ti wltot ltoppmr tt'Ml1 IM)•llb IMIMns 111 tlwfoodcleaJ,r. lftM}·'rc 
bolh{lfOtltL lltaiyt1flan! upma/to l#wa»llhlrwflon," 

la Ole Jcn.nal ofNAlOSCkncc JNIP", IDd In ID tarUcf !»P'f in Braiu 
~ OM' tcicntiN lboll.'td how mice atj«1«1: with bolh maneb IDd paqut 
diffi:rcd l'.rom llOtmll mice in many ways. Mott obvioaly, lllc mict lnO\'Cd around 
muc:b less: immcdiaw:ly af\c iht ~ of 12 inj«tiom ~ ab: wub, lht 
mice ru around lbcir caecsJust mc-tmlh u mudl n tbdr oonml 
COUJltt1'plnL MOR lq,onll\lty, 1bc m6ct 1llll rectlved bolh chffllkals showed 
brw:1-- in eottly lht lame...., IS hwnam whb Pst:lmon\: 
Tho 111\0WI of• k.c:y molecular market, tyn,sino bydroaylalc, 1h11 it OM 
ft10Ulft ofd\C health of!M ~ l)'llffll"' lower by aboul 15 parunt 
In the nice, in 1K cuct un1e mas of Lile bnin that we ct.Need 'b1 U,C 
disease. Otbcrcbtl)' tdaud .-as ot lltc tnm wm spared. as In bwnW. 

Tbc mk.t: lmi nearly fcu timer; u J'WIJY •racth<c IISttOC)'tCl." s.lnla\ll'ct 
which incicalc brain di.male, ccnpared 10 the eoatrol mklc, in .-ca affected 
b,-Pariluon'J dla:lue. 
Tbc rak.t: had abou:1 IS pcr«ne htt dopamincntWON and i.lliruatly prodlud 
lbou1 lj paun1 as ~c Ihm normal mice 

1b.t \eam U cwrently pumaing ICYCr9l new nfflUCS of rac.an.b, whh ruikiing 
&an NIEHS. For-., p,llo>inory llodlr,go lodlc:ole """"" 
Ptrlrinson'1-lilr:c d'kcu on mkc may be-pennancit, IUd lhat okScr mice IDI)' be 
men sauitive to the c:ocr'Omadoo lhla yow&ff ~ice. The tetm b also aodylng 
lbe ctrCm of txpOAtff 10 tht mbmn earl)' In ltft. lDCI lbr:y've shown thu 
mlee wllh the anc ~le abnofflllll~y 1h11 aa:m some pcioplc to develop 
hrklnlon't"' q,cc,ially vuWrablc 10 the DWllUR. 
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Koew a,11 woutd IUd to a pith targltirG paraquat I Pat1dn110n1 ... Let me knOw hOw you'd like me to movt forwaf'O ••• 
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Guys, 
It la p,g to bti ...ry Cffl"llcut to pin IOr'Mthlng rMI)' spe,clfic on o c-s, sinee It fa men of an OYtll'III perception rn htr 
presentation s¥e ll'ICI ~ wlVCh ts not strictly~ and lacks the com pt• story wrtkh wauld 8Ctullty pot her 
flndlngs Into I mote relevant penpectMI. Thal 11:id there may t,e some engleS II folowS .... 
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do clffen:nJ 1111"81, M IM}·N!oflc,.opplWtn ,,.,IIIMjWdt," uys 
Cory-Slechta. 'libo .... joiacd in lbc: raevch by gradua1c wdcnt Mom 
T11ln1thdvam and facally mcmbcn Eric Richfkld. Raymond B1U1, and A. WKlt.-n 
Tank. 

The ahldy i&onc oftbc Gnl lO curDino kcflccu o(llldlcbemic:ab in 
-.eo,y.s.....,_11111 ...... ...,...11oos...s--or 
u.fcty ltwl&arc uawly bucdon 1M dl'eas ofdngltckmicab.. •J,, 11w 
reol•vrld. wffupo,«lloMalllrao/c~~i'o•, ~o,r 
'~ IIIJ'O"~of"°"""-«totu: /t~lfkw/tlll ,.-, have/oltndtr tfw 
tip of lM ~ • alac ll)IS, •1"l,rt> tn'O doa,f t6j/n'ff,lf-.lddo rwJokd 
to_-,."-.. lcbi't INM weJ-1~,opkktlw rlplclwMJcols to 
IC'e .IW#i at 4/Ht." 

Mlncb. panlqUll, IDd any oma pesliddel me used ID tbe anie 
opiallNIO-rid> .,...or Ille a,un,ry. lndodlnl die Mldw,., Calllbrol,, 
floridl ad lbc Nontiast. The map orthcU' 111e mlrron lrcaJ of the tolDI')' 
where pcc,pk ftmon: liktty IOci< of Pat~'• diacuc. 

Sevmt,I q,idemlologic:al $I.tics t.vc bhllcd al I rolt tor pe11itidc$ m the 
dr\'cl""""'1or11><-. --roadlllll fllrmal. pooplowbo 11vc 
bi nnl arcu. md pcopk: '<libo dmt well Wllla' in IIIOff llttly IO have the 
disnle daa peopl, wbo dodt hti addlbcm_j'lllt lnl cnoml,. tekntisas 11 

Em«y UaiYmily ....-,d ..tdmoo lhol n1, gjvto • •Old>' - orlhe 
!Minni pa1idde f'0CCDORt, UMd oo homc•BJO"l'ft hill and vegelables, develop 
hrkimoc1' .. like ~. Cory,Skchta', 11.ty, wbkb IIICd HK~ )orwa kvcls 
or cbcmklls thlrl lhe EmlW)' rc:IClrCb.1s tbt tlNI 10 Unt 1 ~ of 
mart widely med ptSddda 10 1ht dbed.c. 

•Nooncbl~ottMtJlcct.,O:{,~inglOgt(,-.,.IOMCO/lltottC<OlffPO'lnds 
tNII, 1okcn ",• tlwllltt/l<tt, Ital~ 1111/•~ff«t, • NY1 Cory-Skicbla. "''ndl ho, 
a~ IMplkallolu. 4 

On-c:ul)y acimlltU Uvc ll1lk uodmllnliug or "'bl!~ Pa,tdmou's. 
wbc:r-c a la)' gn:q, of' ~U'II ocarom deep ~dthin llltrel ~tbc 
bnml.m,,illutbe..._...,.die. ThilcoUdoalh_..10•---• 
oflbc ■---tod10lbc ....... n,i4lly.ad~ ... 
UiOVaOCll lbat IIWk LIie dilasc., k JrOP1=SKS slowly OYCT. period oC)'CVI 
or decides. Parld:asan's atRctl .t1oo11 mirnoa pcapk • Norm America. 
1bctc i$ t grow■•~ IWMllf icleomts ht both JOIC'iX: pmtisposlUoo 
ud cuviromncrllll agcnls may play • role la lbc di.-.o. Ootton ~ 1 sunillr 
eff'oc:l in bcmt dilcue, wblft • paikm might haYC" both I family hl5lory IIDd 
• ICdcawy 11ra1,-lt, or m Clll«I', whettwt&ln~ ruy ma.bone prone io 
~lop co.Ion cancer and• pool' dkt ,nakcs thc:dilCIK C'm1 n9Cll't: llkelr. 
Cory-St«.hta 1hlnb tn mlltdy that exposura kl 11.dl cbemicals acman, 
cause hrtwoo'aonlhdr own. blll llwy may COIIJrlbo&c10tbc:dMiopmcm of 
lhe ctiaoue. •n,t, Is 1/wfmt 11""'11/tot tNl)•oni~11ol rlslt/Mfon/or 
Partiruo11'Jdis«- 1-bcr'ffl IJmll/W,• &he Ny&. 

C-ay-S.lecNa tam I resa.rch ccnlcr ftJndod by IM NMbitl lnaiMe of 
E.avtrom:ICful tieatlh Sclcncft •bffl raeart.bcn s~ ft effects or 
mvironrutnlal agtAU lilt clgarct&e 1mokc, air pollution, and n,cul, UM: 
mc:rcwy and kid on buman bcahh. She bclkvct sc:icnlbu ~ do more 
racarth on~ effefflorO"l)CIIW'C IO mulliplccbcailcab. •11',o~ 
prob/~1111 IIJJlon 11"1..,,,I ubot,111 lfl"Orl)' MfbdN orroyof llfWn,n of 
clm,tkol.1, l,uteod ,;11,e rlst thal a 11JtRit. t:.ltffltkd rt4lght pou. ~ OC: says. 
Sbeal50ta)'I more wort ffl!JICbedonctosecbow muchoflheuchmtlcals peoplt 
we aauaUy ~Md &o, U:ltllllly 11'1 not clear c:uctly bow IDtlCb oh 
pmkidc remains on crops by lhc: 1lmi: they rc::ech 1M dhulcr' 11ble. Mwb 
f'ffqucnlty showt up IU. sllahl raldu,e, lbt A)'\, while paraquat ISSUlll)i 
lhows upjllll In lnCC tmDIIJlll; Hposurt:S can abooccut via Olburouks, 

Thb his bHn dcne lo tome hate, but I can give you • few ~ten. Attached are• ~ of Hnkl to QUOlfl from O C.S 
mat )'OU might !rd relevanl 

htt.p: / /wwv.nl\.t.1Jrahrorldt.oun .co. uk/a.rt.1dea20011Jan/1An060?). M.11 

ht.tp= I /www .panna .or9/ruoureHlpanupa/~anup .20010928 .dv.htral 

In lddt1tOn She hU mlde nw,y v«ba ocmnents when prGHntlng and anawertng outttiOnl ~ hof prwontatlon 81 
... fellowing--: 

20th lnttmadonal NturotoxicoloOY Conftren~ (Uldt Rock, NoYember 2002) 
21S1 ln-allonal ~Cont- (Hor,ollAI,, Fobruwy"""4) 

This hn lnct.Jd■d WOfdl to the effect at. 

·°" 08'8 auppon the need for the PQ tunen hNhh Mk auessmenl 10 be re-ev1hsated" 

•0ur data are In 1upport of ankdotal evidence from 1-rnal cammunice1ionl I haYI had 'Mth flm'IWI 8ftCI their fa.rilet 
who have UNd PO and who rave IUblequemfy del/tlloped P•rtunson's dbet:N 4 

• 

unfortuna:ety atK:e I did not ltn:i there wlm • t1P1 rec:on:lef 11 tho tme n said ltis Of worm to tN1 etrect. 1 hive no 
-1 "'~ lnMt lho IOld. 

Otner mMtings lndudl Ni SOOi8')'o1ToxicdOgy .-10 s:oa.tyfof NturoscMnc. mattings W12001 & 2002. sne also made 
contn:werslll ccmmonts relatlng to the cat.M of Panmon's dlleue In• foMn which Included tey people (Oper\ Town 
-) which w .. part ollhe 1flln ln10matlonol-oxlcology eo,,""'""' (hokl In Colo!1l<lo-. Auc,ust 2001) 
whlc.h Mike Qapp 6 Lewia $ml11 altended, b..C I wa not snse,rt. They may hive notes whleh rNl9 to NI spacll'lc,alty. 
AQll!n pnM'\O 1M UICI anytnlng ... would not be poss,blt. 

Therl 119 comments inl'II diSCulSiOn Ndlofw of,,_ of hlr pepws that may be relevant. Hin .. a coupe of ....,_, 
1'llruchllvlmotlf (2000)11181n-..U,873:225.Llltsen.,..ollhe--'TMN~lllo-q_,_ 
ab0Ut lhe adequacy of c:urT9ffl Mk me1sment guldelnel f0r these Chln'i0all Which .. bt'Md on a"9cl .,. ClltftWd 
rio.n-toahglo-·. 

-eoneluslons"1ThlruehelYamellif2002)Ne\MOlo,doology23:&21.poper.,.notbOmeou1i,v111e-,....,.ecr 
• It Is dllmed U'lal ofJecls .. ayoergls~ bul Ule)' appear Jusl addklve In ~lion. In lhe dlsculsloo or this ~ lhe:y 
r.ter to 1hlS moo. repraentk,Q ~ ~Ol'M"Offlllllntal exposure mooer wnicn If doeS noi, since 1n nlffllll OlCPOl'ft IOtl'llf'X)II 
tM ve,y young are not mcpoNCf to PQ • montb. 

If you view the detaled ,ew,w of thlt and otnef O C-S pepers I have wrilten (lhne are with the PQ biblography and 11110 
eonstttutes one dour very delliled poatdon 1taternent1 updated In lhe IUt fft# mcntt\s) 'fOU wit be ■-to'" apeclflc 
Q'l~cbms or pepers, !he way they Wffll c;ondueled end whether lhe conelutionS ChMl .,. supp0f1ed by Im dl\11. I believe 
thh b my bigge,1 crlllc:isTI of her won In "81 more II made of tne Olla thin ts Ide~ Justffled ~ when It 
COfflM to human ... ~. 

I oope this mghl help. Mme In trylnO to lubslantiale Ile tletemenl 1hat WIS made. 

F\dlefinfo 

__ ...., 
15~100520:59 --"""--rw: Onwnlntl OIi s» nDmlWIXWW 
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,._, ........,G,-oU5Q. 
.a..t 15~20"521k-4J 
~ Eacc._,.,CU,,OIA)NlbGlill' 
QQ ~lll'll5u5Ql\:c.tollfOIU!Gltfllmla-nRUSGl 
.... U: ec.w..-...,w,~ 

8"")'- ..... lncludldlhlll1ol-lorhor ..... -p;llld.rbtllo,olhol--~, 
_____ ,...,.. __ byOr.~-slle--boolmoolbonolt. ·--·· 
-lilnb!ltty""''"""'""'°onytt,glllOllookl .. _,..nood: 

Or, Oot>ofwn Coty-&t(:ntt, II P1011S10t tncl Clllll, Ul'Mrll!y o1 Mldlclno...S Dllmry-Jersey-Robon \\lxxl 
Jolnon-ScilOOl.~ol-_,.,Oowpa1ionol_,ond_Mlllo-olltlt - ... Oc<upoolontl ___ _ 

Info et <D#Q/lt9ftt:I NCAtfl ~ ette?lda3N> 

cm also It <l)ttp;J/OOfJSI DMl:IPW#Pl!l9Nl«hiiP: JhVnl> 

« Fie; Cory Sle,ctU pubs.doc>> 
Bolt-. 

GflQWlll,on 
,,-~u1r1,,,..,,,,U01tS&q,c,tr..-n&.NO n:-.:;r:-,-
o!ONIJJl i'Orn11 
,...»IGHl4 

~ .. -Fram: WIDoc'I Greg USGR 
S...: TluMSay, Soptembo< 15, ~ S:t5 PM 
To:Ellott8onyOBAP:C.,.UbG8AP 
Cc: Mc:Fllllnd Jank USOR; Cafflll ~ USOR:. PUIOOf Tim USGR 
&1lject FWCo!nncn!sMS>P-

Dur &wry & J,Mut, 

Can~ l'lolp vt Mth mt,~ I \ll'OUld ate lo hew some cl tM reque,ted ..,,_ .--. fflllke"' re;uc.toryeel 
wlw:lhM It is iri our best rftrut to p,IMdt bm (gfyenM • d OW•~.,.,.,.. .. to 9yng«a). 

On tne othef NnO, b' mtnY, flW'IV Of out~ It WOUid be a real dlSaStef 10 have Mr on tne SAPU 

Thanks tor your help w!\h Utiil 

S.S.! Raa•rds. 

G'"l)WfflOf\ 
Sttto-All>irl&~-~-TnmlttOSy ___ ,,,330m288S"""'ta'3& 
7017152 fax 330 932 2184 

~M-
,rom• McAl!stw. Ray tm■m·B~irnft'Se qpl 
Sett: Th.nday, Sf:S)(Offt>er 1$, 200$ 3;05 PM 
To: Mc.Farllnd Jank U90R: Wal:IOfl Greg USGR 
SWjoot FW: Co<!Ynents on SN> norriN'""1S 

rm 
~Mtt.UQe-
From.Knoa.S~.epa.goy CowbP-Knatt,§tfflf'lC'itOMntl 1P1 APYI 

Sent: Th.ndlr, $epteff'C)O( 15. 2005 2:31 PM 
To:-...Rty 

SYNG-PO=ss202 

'Thioltreollylhollrtld_thot...,,.~-D .. _nt...,call>tt-M<htllO_,_ot 
(OUfM, tomM u • c:on,l)lele uprtse to• lol ot people U'\lt ~ Roundup." 
bBP11Ww mgt,tfMM <DJ'l¥NOftrJ>'l s,m, btJOI 

~t'I flit to say lhel nobody would have gueaed Rot/ndup(t) was going to be so Jei.hll 110 amphlbillna.• 
hnp'J..,.,,..,. um; dc:tt:he1ttc:OfN11fsdt Pfdddt.hrnt 

.... mud'I06 .... lnltl WI mouotw.· Rif,ee Seid. 
DOP1onm P.llQdlY ~~ 
E5008Sal8EEFE859882570'57001FC-

~D=. ":.--:=.or:,-:,:=-,~=~~-==-~~.,."° 
caust otokloai em~ Cledre'. •t1h:Se frQOI are dedNWIOfrom ape,s~l'tltct..,.nlYef'newfk} 
existed. then what are the otNt efteds lhat pesticideS 11e 
hM,g 
that"" don'l liu'lcM lbal.C becaUM WO h.lYen"t done Cht \ea, )'t't7" 
IJl1RiJlm!rw:PfhltM'Phtttcornf&JMW'.d\fl UWPbJrnl 
TIWugnluct\_..anCl ___ ,hO~leSl>IDIO~-mly-1\00IN-
liPPflll:Sal or Mt. ISU'SI~ TNs IS not Che ~ °'. &dlt'U~ IO'AS« thM !!PA ShCUCI MltCI. to P«Mdl ac-Ace Of' ----
DEBORAH CORY-&.ECHTA 

Or ~hes bNf1 dft In lblaT1fntl"IO Int tfflC'l OfChen1C:alS In I mouM rnodll Tl'lls1hof'I.Wmmoc,e.l US.el 
.. _, ...... lrlllonol"--•-•""'IIYtly""'"_ ..... _...,.IIIO"_ Fotol>noue 
re.MON lnwpe1t.onHI pPOIIUN of ogent:f cno1oc some oonGe.l'N ~~of it. rell.itl olb NNmOh. 
~the..,_. modMIII _.,,.,a~ 1001• dN,- kritldons In refl■dr1l1 • d'worio ~ d&ea,e In 
~tle,.mrapollflDntaa.t~Shal'l'-tn~expolU"e),Dt,Cor;..sa.cNe'Sp,esentltb'5NYO .. ____ ,,.. ___ ...,__,.In.....__ .. ,.. 
press, MO pul)IClldotw olenlrlcLat O"trf) o.,p,..._ ~ anc: ot•~~ of data~ saequont 
~thltwe,lfltNlty, ~. <>4'11.•fNltnatDt. 
Ccry,Slecho b not on oppfCPf1o10 cun:ldcue for tho ~ odvko,y pa,ntM, bosod on theM tesarvDllonl. 

RayS.McAlistw,Ph,0. 
---•-t.-r 
C,optJleAmoo1co 

SYNG-P()..(1()3SS2() 

Co: Ocnoy.~pomoll.-gov 
$IA:foct Re: Ccnments on SAP nomir.dons 

Rty, 

n.ri<l')Uogtlnfo<OltoclOitiontl-,wgringCrq,UfoAmoriel'I~- on lhtllOINllalX>f\SIO<lhl 
FIFRASAP. The__,,-oup,°"<lldfo<Or.Rtl)ools..,.,lt)OCilotnOho!ptlO...,rylht-d)'OUroligw' 
--L --bt-lori,ouD_t_lll\'llollll>ICllcly190tdng)'OUr-onl 
~? Fo,_,con,-OU-USDtht-P<esemtlonsln~.-lntllOP<OSS.l 
pulllcri>nstrw,..._ll\e_d_Ol)i-lo!11 

Wt-lNlytWodalehWyoueoulcl_ony_nollnk>fflla!looll)'OU<N--. -.W-olS 
--you- .. ..-oon..,~11o-o1,..., __ ptoasole<mo.,_, 

Kyou,-anyq..est!On$~11'111_l_l>tthafpyDOisQsstnemwtlhia, 

n.ri<ttgoinfo<yourllm6...0-. 

-· 
Sl>YtKIIOII 

- E><ecvtMI s.cn,-,y 
AFAASc:ieftff<A<M>oryPtt,oi 
202-5l4-0103 

"Mc.Mister, 

~@a' 
~!lco.o 
rv> 

00,,1/21X15 
10;31 AM 

Mr.st,pta,Knolt 
USE.PAHe:IOQuan:etS 
MIIRlooBuldi,V 

To 
S-. l<noct/DCNSa>"-'IISOEPA 

oc 

Subjocl 
~oo SAP~ 

1200 Pennaytvarla Av.nue, N. W. 
Mall COdo; 7201M 
-.OC20460 

o.w ....... , 
1n_,.ioywrlnq..lcy-•~-b)'~•-on-forthoAl'IIASdeNi'\c 
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