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btbor d-• lbe- ScieooeT-moeoio& oo July 'J(/" (pmicularty oo
lowl oeloclion~ md oo- of pnlim . 
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l'ltOOUCT SAFETY TECHNICAL l!VALUATIOII 

Clahntsl YnA ""1tc fmttD JQ Pfll9YIS tftSI P-,,tp-w,t pf 
f'lr!dot90'1 Pb 

A Bt:mtYfMera of b """"9! PW YW ta l!t 099Wotm of Ntk 'P 
0porf1lg""' Coan!nl91! fmDficdon mG9nNPlr M ermmrt 

Pllfl.Ynlon a 

8agcprpoog ~ &iD! bM Ql' Pggyatq f'N1dmm'111rtm 

Tho~ - modol - lot lnvfftlglllYe - lnlo ... pooalble ---to1'1--ondfledowlopnentof-•1 
-(PO)-tho C,,Blullraln of-~ .,,...9-12-of a,ge), 
and....,..(lyplcoly __ ,1.p,_.,,-quat.Tho-U>Od 
_.., .. 10 ""' _ _..,_to•~-(cno fwd) of tho 
median loflel - (I.ode & \'o!lca, 2001). Tho main lo>doologlcal endpointa era 
................. 1n ... -..n1g,a,,.,.~-Nglon11 
- by -.ology, - ""-- lnh arleun..., of t.o brain (dopomlne-)and ______ _ 

A number of-. 1ncu11ng 6l'lQOfflll en. tie .. - • """"'1ion 1n 
............. -of ~-In..,_ 1199 pan 
_.,..,.1,n;nrwg;o,,~pa,aq,..,o(IICll1•.W.illliA,.-,eadolln;~of 
10 IT9'u P"f1i'IU"I (dlc:hloll<lo NII) once ., 1w1co • - lot - -• 
(MoCormodt II II., 2002; - 11 II., 2004; ~ 11 IL, 2005; CTl ropo,t 
oo.XM'/2~). Thored...elonln,_Oll _ _.tobo 
ilmll9dl0~2~ .... non~ longlhof-.;, and1Mntla 
aomo..tdoncofot---bolill-lnh-
(MoCormodt II al., 2005; 2008). A doN - lot_,_ 01111ooa hu boon 
~ ~- 311 ~ l.p, dosln; ,.,_, _, 1, 6 & 10 ffl9lkQ paraquot 
ofmo liM IO 10, 18 & :mt. ,__I call Iola~ (MoConnadt et al., 2002). __ ....... _ .. be ,_ ..... _nigrllpencompec/1 

- ~ .. "° - In ... - ·"""""" In -cloparrinofglc bnlln 
- auct. .. fle - _,_ - ffil ~- Furlhatmote, 1he 
-oft.o,.-i-occur11~--Clono1-1oony 
~).kidney, heal1 °' her palllCIOgy ~ et Ill, 2000o: Ballow 81 al., 

The - o1 • reducllon In - dopomlno - ""'mainly from ono 
iobor-.y (8n>ob II al,, 11198) and hWo not - ~ by-• Including 
Sy,ll)Oldli CTl. Thi-_, group ropo,ted -ellongff. which Ilk• 
lho d_,... ~. ha¥O nol _, rop,oduoed In - -· Including 
~CTl(cn.repo,1no.XM7371~.The~Oble<Yedln 
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Thonl •• l0fT'ol repcr11 - nllcale llle<9 .,. gencllf41111d - In u,e 
pe,oquot and - - - rnode4, .... mole mica being moto 
.-..---{llwllcllolYM.etet .. ~;~1111.,2005) 
_.,._nol_unliomlly~by•"--uolrlgl'errodal. 

frpdyd Slfl(y Eya\4lliqn gf tbl Anin)ll Swditt 

The--~- tho bod)' cl -- • tho - "' ~-1n ... ..-11or;g,11_..,.._..c1rna11c.,ei.,mJce. 
Thia~ lajudgodlObo-, IDbo -ID paraquol- and ID bo 

- In-.,., k la nae - K -•n•11d cal - In - IO -•II 
- • ........ to lhllpadlculor..-.-, bulln It.I -of Olllclence 
to.,_ contrwy, l la pn,clont ID - 11,at lhll flnctir,g la~ -.i ,o mon. 
~.•--Cllh--Ulldln1111t_,_l>Mboln 
oond,-.1 and la--· F()llt.o -dlhll ..--,, I hN 
boon judged flel It.I ..tdMoo to, a - In llllalol ~ Ind fOt looomolor 

- la - -· ff - - d0 °"""' In II.lo - modol than 11-v ... .....,,.., to be NCllndat)' to neu<Onll eel Iola, and.,.,_• l9far-.nce dose and ~rtok--.t-onnoun>naloal _____ lNI 

lud> poltndoi -· ff- - 1ny Imler- In the ,tt "'11ch la C<Jrrently 
dolmcM thontlW/oocurathlgho<dooNlftd~olaobo""""'9dbylhe_, 
ol1--ondl1llt-bole<f011--cofloAinlheC.,S,., -
Bt:fYltudon9(RMtf'8()00PoNbOQffflO(Btalc!tt rr,nt 
AlhouQI, neuroNil 011 IOII In It.I C.,Bla, rnouta II currwily _,nocj tobe relovant 

IO--. h ~- Q.pJ doM, n,ule Ulld In - - la~ no< 
,_,.h..,,.,,_. Thernoln-cl~-ol-
appicalo,s to pon,quat are h den!\11 and lnt.alldon ,.,...., The tllk -
lo<~ la .......aybMaclonallOdoy ~A.dylnlll6doQ. - • no
- ..,_ (NOEL) of 0.65 fflOll<old (._td, 1De1), typloaly ......sod dowT, by 
regulnoto ID 0.5 ~- Fr0tn thil NOEL, 1 _, .. - (on ~ 
----.AOEl.lildorivedN-

AOa •<Noa •'- ora1 a1>acrp11on, -,....- > 
AOEL • 0,5 x 0,10 / 100 

•0.0006"""'8(d 

Thll-.-•---~cl0.1. 5-U'111Chnk:al 

- cl I ITIONi ~ AOEL - - bo ID UN an un,ourded NOEL. 
and a - O<al ~ of 0,13 frO<n I dcQ onl ~ IWCfy (C'J\. 
Report u~~. ~ In an AOEL of O.O<tTT ffl111<g/d, but the 
io- VMol ol 0.000!5 lorma t,e bo1i1 of poraquat regu4Mlon. 

The.- cl - - and -- of rllk IO~ la baaed on• 
dlo!aty ondjlolnl. and -- k la ---,y 10 _,_ • ~ NOEL lot 
neuronal all - In lhe <:,,81,.,,.,.... and to~ 11w ID.,.~ ulled 
AOEL--. i.,y---ln~1diota<yNOELl0< 
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=.::1n"':~ noc lhe ~ nanea °' ~ - wllh PD 

Thoro ha.oboon..,,,. linllad ,_n cl-Cll~ln•-
modol, ,..,,,.,.,, In tt.e rat (Clccllllll et ., .. 2005; 0......... 61 ol., 2006). The dutltion ofpo,aquat _________ tobo~to 

Khllw--•ln ttiemouoan-. ~ tt.e llilmaybe ten 
N---•-•-lhot_ftncllnea_8Qlilrlnol,...,._ 
ln----•--•-""'-"°naun,nalcalcaunlor 
- dcplllllno -- folowing i.p. ~ of 10 mg,lcg _.., Woe•-""" - (Syngonta en. repo11 "°· XR7841~. 
A-cl...--flomoneJ)ll1b.ilar_gn)IJp,__, 
_,. ~-of paraquat and fle fur9')ide-- lj)plld !Otho 
Cnllla, rnou&a modal oyswn (Thn,d.o,_,, a, al, 2000o & b; 2002; CO<y-SlldU 11 
.,., 2005), ~ Lp. - ol 0.3-10 mg,1cg po,,,qw,l ancl 1-30 "9'<o monab to 
,_ and ldul miOo pftQICad ,..__,.. cal -- -chonQea 
(doplmlno -} In"' - nlgl1I - - ~ 11111 _,. 9,_,ln_..,.lhan--lho--dpan.qu,tor-olone. 
F----llill-m<Nlll&ylhll--group 
auggMt 11\11 tilt,___. to bo more - lo paraqua1 and -
e_. ~ « al., 2002: Cory,Sloc:IICa « II., 2005). it, a ~ 
•~ ,.-, m1o1 - ~ dally dwO&ql tt.e r.p. -- -
PI/OCIUlt (0.3 ~. - (1 rng,l<o)., - ... - ., - -
mllMIII, llom poo,,.- ~ 6-19 (tolOI of 15 -}. A - ol- miOo -
lhene"l)OledM--•-forM-(7-)1D-(10~), 
manab (30 "") or a - al pa,aquol and -• E,pooUIII lo tho 
pe,aqumand--••-and•an-p,odoad
=------upoaed--0t• 

lhla ___ l>M,-,cly(2007) '-'9d In. poalor--lhat 

a - of 0.1 ~ p,nquol r,1>. on l)()al.- doyo 5-18, - alone or In 
ccmblnlition wWI 1 mg/lcu/daY monal>, can load lo ni!P'o- - whlot, do not 
boalma-1untlllheanlmok-.:l>on-of>18_,,__.,.. 

9- In -- ond become --- 11 an - - In - rinala 1hal =~-=:~=.=-to bo_,i11_ (_bolow), 

An - lo- da elot>- - - - and_.., hu boon 
repotlod - ptegMl1I mloa dame_.. doNd wl1h 1 rng/l(Wday - a.c. on 
gem1loNI days 10-17 and Iha aubaequaot olf,aprinu (ill an • o/ 45 days) !hen 
e"!>(>Nd ID 30 ~ monob O< 5 mg/kg pa,oqual l.p. Md. day fot 8 -
dayl (l!ar1o<,w al Iii .. 2004; CO<)'-S- OI 11., 2005). The pt9t>atal -re ID 
monob hod no ~ lmpacl on lho O>ilonl of lho tnall- ol !he tolOQly 
endpoln1a oboolWd N • roaull of adull •- ID ....-, wh'llt - algnlfic:ontly 
Alducad looomolor ~. _, d..,..,,.,. and nJg,al neuronal oe11 - In lho 
pot.quot ._..i -· 0n tho - hand, p,e-nalll •-Ute lo poraquot (0.3 
m~day I.C.) on gMllitionl,I days 10-17, did no, load 10 n19.-i defociea 
(lndudlne nauronol coll looa), when.- ,o mtneb n yout1ll -· 
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- col - from tho~ data, and - - b _,,_end 
•~ The _,,.cl. adoplld hen, It IO - to - tho moot likely 
volul lot tho ~ NOEL, - 1D rftve an lndloltion of h - Iha! 
aurround It.la elnljlo valuo. Thefolowll'9-"""8 oulino tho alopo itM:>lwd. ,.. __ , __ ,..,,.._lot_ ... ___ """""".-,g. 

3x-,Yl,1>.doalng,._.,wW11, S & 10 mg/l<g po,_,ot~riooto10. 18 & 
28% _,,., ... loA n,apodll,oly (lkCorrn..:li ill IL, 2002~ Thero-"° NOEL 
In 11.io atudy, boC ... -- • p,obably doae ID a NOEL, S,-. tho-lilly -lnauch-. __ ,..be_imodt.oilll_WMldy_cl0.5 
"'9t.coby.,.4>.toU1a-beaNOEL 

tt hu l>Nn---tt.e QINI rnajoril'(al- ... --~ l.p. 
d-Cll 10mg,'lqj -- •-doll-(McCormaclc ti II, 2005), which 
·-- ...... -t>llnvlr1ggefad-•----i!i•llo.1 Ja _,_ ... _.., __ ,ol_....ln .. btainlap,Humed 
1D bean---malricfOtlllo erq,aintof _,.,,,. Clll loA, Neuronal oel 
-·~-bylllelocal_of_ol. -.- ... 
to-donol-Ullllheconco_,lnh-~ilcllllMnlfRlm 
tt.e - l>flln _...,, (- 10< ..ample ~ 11 al, 198S: en. R•port 
~ Mlclnlooh a, al, 200II) and - mutmum wt,ole 
l><ain c:cnoanlrati0n Cl/ ~ ii Ul8d h.,. • Ille - mllric. The mulmum 
- ol - In t.e Inn of C,.Blo,mloo lolcMin9 Sx ~ Lp. doMa 
c1 1 onc1 10 no'l<IJ .,. o.os anc1 o.so ug19 ~ ccn. Rapcrt 

-~· Doal ~ In It.la n.,dy - -· - tho 
rnaxinun-olpan.quotlnlhebralnlltho-urned NOEi.Ja-
to be 0.()25 ,o'g. 

Thot.lldN1PIIIO-lhe~lpdooellillwould-lnlhla
clpa,9qWIII llltt.e brain. Atlngla 10 mg/l<O Ip- -.llld In•- poraquill 
-lnblalnof 0.22Ug,'g(eTL. Rapcrt~, ,.,.._ 
l II -- flel a lll\gll lp. dooe ol 1.1 ~ (10 X 0,025 / 0.22) - """1 In 
• ....rm..n btaln - of 0.025 "!>'g. Md,_ & _,_ (2007) 
- cc,-illallo.• of pwaqual Ill Cho btpf of c.,el&, mlOO ~ tingle 
10mg/1<8-Dr--Dylftel.p.linClotal--Nraaultin9 
cc:w....wrbalkww bN\111111ra:limlW) 0.25 .nr:t 0.035 UWSI, ~. Thereforll the 
tlnglaOtaldoN~lnfle...,.~btaln..,_iliolior,nlhatoccuring 
ill ... ..........:1 NOEL can be N1lmltad to bo 8.1 mg/l<O (1.1 x 0.25 / 0.035). The 

plasma ~ ~ • dllllly ltudy would be qullo - llom - by orol 
-• bul In lhe-of-.r- l ii Mtumld thillonol- ..S diolll)' 
--~,ln-olb<'ulloadlng. - ... ~dayd-.y 
- ~ In .. ...,. pon,qual braw, ~ - Ilia! occurmg ill lhe 
-NOEL II_I0.._ 11.1 n,g/lCG. 
~ la qulo po,-.i In Ille bnllno cl Cnl!la, mloo, wllh I half.Ila ol _,, 21 
da)'I (- tom CTl R-' UM092-..,ott allo - "- 81 al, 
2007). Alaumlng olrr'f)lo---· Iha._ -<Xlll08t1t,allo 81 
~ •lho--• lir,glo dayclcfOOln9 ~ t,ylho hillf• 
life- by lhe -log of 2. The- the chroolc ~ dooewhlch "'"ultl 
In• ~-blalnconoonlrationwhichll ... _ 11thill-=umng at 
ll'oe - NOEL la - to ba 0.27 fflll'1cll,'d (8.1 X ln(2) / 21). Thia la lho 
...,,_ -~NOEL for neuronal cel-lnlhe c.,Blo.,,,_, Thia•• 
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flc1or of two - than the QJlffl1t 90 day dog NOEL. Aotumlng I fraclional 
bloo-lly for tho~ IOUIIO of o. 1 In lhe c.,e,., mouM, 1hll II equlvllont to• 
oyotomlc d- ol 0.027 mgn.gld, wNch II oboul !50 - higher than 1ho rogulOIDry 
AOEL --- of O.OOOS mg/llg/d. The lmplicatlon for peotic:ido ~ II that _., ... at tho regulatory AOEL, whk:h by definition II tho upper lmlt on 
■cceplabll _..,, •-• II obou1 !50 - - than the NOEL for -
ce111ou 1n the c.,e,,., mou ... Thi■_ of !50 ..,.- a -point■-
ct the laf8ly ma111ln, 

In addition lo point - M II lmportont to - the lellel "' uncer111nty 
- with the -· Colcuotlona - _, pe,formed uolng • 
,__ aat d u■urnptiono ■bout the un-■intin In Ndt llep. Tho moJor 
-of """"r1alnlyln-ng onforof- -- to be: 
- the ...-inty ol the NOEL In the lhreo doR l.p. model, 

- the LW100tlalnty In the breln load1ng from a •tnclll 0<al dole, 

-the..-,iyctpen11M1oelnthebr■ ln, 

- the uncor1alnty In lhe relatlve bro1n loedlng fl'om dllta,y w Of111 doelng. 

Tho uncel1aln1y -- 1111ulled In 95% confidenoo lmltl for the chronic ~ 
NOEL ol 0.08 to 0.77 mg/llg/d, whic:h ~ to o syo111mie dole whk:h II 16x to 
154x greoter1han the regulolofy AOEL 

F.- uncertal- ai. ouodlted Wllh whelhor the caloulllion UNd II the right 
one: 1hil ii called model uncer111inty, end II honler to quontily. Uncertolntlll In thlo 
catego,y ln®do: 

- the pooolbill1y lhat the leolon may pn,greu In the long-llm1, ._, without further 
dcelng, M hal bNn demo,11tralod lollowlng ...,.,_ d01lng, 

• the poai,lli1y 1h11 1ho IMlo<, moy not be drt.en by the Cmax, but by the AUC ove, 

-~-
- the poollbllty th81 wlloll broln paraqu81 -.n may be • - aum,gota 
dooe motrie forthe .-.nt lcdl ~n dparaqual In the broln, -the 
- of the rvllwnt local ooncentrltion do not euctly ,.,_ thceo d the wtlole 
broln, 

- Ille poalbillly that or■I end dlota,Y kinl1ica may bl norwlnNr ..., - to -
(unlil<e Ip dcelng kinetics, which ii -~-

Mel..- & Keddelto (2007) used a complole!y d- -- to that edoplld In 
1h11 doc:I.IIWW. then being baNd on a phyllologlcalJy.- ~c 
model. They concklded lhat -""■tor■ - be o,q,ceed to e to 8 Ofdora of 
rnagnitllde Ins paraquat thin mice In the 110ndanl model dosed 3x 10 mlJA<g 
paraquat l.p. 

ldeaMy, oelectlon al an ~-roncedooe - •ubNQuont rilk U.
would not be drt.en by .- In the c.,ei., mou■o alone, but would Include •n 
undO-.dlng of strain end opecles dlflerencN, end al the mechanism of tolOClty of 
poraquat In 1h11 model oyaan. Thi• would •-M In an unde-ndlng of the 
retovance and Ol)l)licabltity al thelO findings to man, conslderobly reducing the 
unceflOlnty of the risk_,_,._ -.,, the oclontlf'oc -ng -...Y 
to support IIICh • human rtol< - dcea not """'"1ly oxlll 
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~ 
In concJuolon. tho bHt cunrent pr9dlction of the chronic dlo1a,y NOEL for neuronal 
coll k>H In the moll C.,Blo, mouu 11 0.27 mg/l<g/d. Thi■ II a fa- ol two io-r 
then the cunrent chronic NOEL of 0.55mgllqjld. Aul.lTllng • hcllonal blcovaHabillty 
for ._ diotary route of 0.1, the pi.dlclod NOEL Is equlvalent to a 1yttamlc doN 
which ii about !50 t1moo higher 1han the regulatory AOEL _,_ doM ol 0.0005 
ffl8/kg/d. This factor ct !50 -nts • ,_tic poinl -al the aaf9ty morvn 
for paotlcide appllcatora exposed at the AOEL Thoi. are oonolderoble -
In - p,edictiono, end thl major ...,,_ of unce.tolnty have been outlined. 
eo,,...,,., dllta,y expoaui. 10 pa~ ii ~blo, end con,umer .._, 11 not 
-- to be under threat fn>m any modelt ~ In the chronic NOEL, Tho 
11qn-.. of lntranual doltng - for lhe hunw1 eltul1lon cennot y,et be 

-· 
Nldt. ...... KJmTmfl'r,d/l'ftl8oC'lln, 
ft".JYMlOOI 
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lho ci,._-e57 BIid< mouoo: The __ , and pathologlcal- on the 
doplmlnorglc •~ of 3 ~ ~ ol 1, 1'4motll)1-4,4'~um ~-

CTL Rapo,t No.xM7311-0j)O(l l~roportad-lnduced 
_, In tho Charlao ,._ C57 a- mouse: Tllo nouroehornicai, paOhologkal ,.., 
-...,-.,,~lhodooingJroquoncro11.1·-·•·
blpyridlnlum~. 
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Corrroool RD lfIJpication for ComllDPC BiH AfwNnont 
Cc>noumer rlak -nt for paraquat ii .,_ on consumption or food which 
might contain ,__ of paraquat. Since -- of paraquat on agricultural 
commodltllo.,. ni,-Jy-, tlla maximum l'IOlduo - (MRla) for meet crope 
In moot-.,.aet8tthe llrnltolquo..-(LOQ)orlhe realdue anlllytioal 
method. Ewn """"1lng that ,__ ct paraquat may ba p,-,t II the MRL, 
regull1D,y oonoumor rtol< -11 to,.,.,.... typlcaly have ll!go mar;ino of 
Mlety, Iorgo< then the reqyired 100x minimum. A ,_ morkeU,..ket our,ey In 
the US -- on the oommod- oontrlbutlng meet to_ In eoneumer 
r1ak - (~ R-1 T00294M3), and UIOd a very Nnoltlw, 
_,.lytic:al method wllh an LOQ n,nglrQ from 0.0015 to 0.0024 rng.1<e. Pan,quat wo, 
only .- the LOQ in 7 Mmplla out of 2100. There...,.. no reaidUN obcwe the 
LOCI In oppJe juice,-·_,,-· mill< or canned~- Alt aeven 
-'"' _,, the LOQ ....., poln>IO, - • mllCfmYm volue of 0.088 mgn.g, 
"'1icl, llc:onolde<llblybok>wthe USMRLof0.5 ~- From-dataHllciNt 
1h11 dietary •>CPO""" to -u81 II nogfigt)lo. Thefefonl any modeot - In 
the dietary NOEL for-uat would hlYO no oonoequonoa for Nfaty to oonoumerw. 

Oflw IMYM of PPHlbft Rtllrttnce tQ the §eltrtloo al I Rtftmoct PRtt for Ritk 
err ,molt 

EmofUCI 19 Eartv Lifp Sflpn 

Mloe e_..i on po■ln01al days 5 to 19 •- to be more Mfllllive to """"""'I 0111 
lcaa lnduoed by paraqul1 than the young oduK mice used In the -rd model (tho 
data ■Al r9VJewod Nrtier In 1h11 doc:unenU. A gN81 paraquat l.p. CS- """Ill In • 
higher pa- concentrotlon 1n lhe blood end brwn ct )uY9nllo an1mo11 comparod 
to odulto (Mel,_, & Kodde!\a, 2007). end 1h11 occounta to, moat. w not d, or the 
IOnlltMty dlffwence. Given 1h11 dloto,y _.,. to paraquat ii neg Ilg Ible, 1h11 dcea 
not COUM • -- ,-ganlng conoumer rtol< - In llddllon, peoticlde 
ol)l)llcalor risk-"' II not releYont for thll llOl>il""-'P· H-, the repor1ed 
finding lhat ear1)r poa1n1tal _,., resulted In on lnhlal neuronal ceA lcu which 
lncnMOd mucl, - In Ille II an lmpo1Ta111 one. The lmpllcl1lon Is 1h11 cloflnltiye 
atudloo -Ing to -•hon NOEL for......,.., coll-,~ al ego 81 
doalng, moy 1110 - 10 be continued for o tong 1lnle In onler to give any leolon the 
opportunity to fully deve!Op. 

IDIDtDIHVIDbe)don Fmottt'I 
Mclrrlolll & Keddortl (2007) - for the fnt lime 1h11 dOllng by en lnttaneaal 
route - In hvt,ef brain ooncentr111on1 than by the l,p, route. II Is cuff8nlly 
unc:INr precllaty how the doling - done, end whether M can be oontidei.d 
AtiOvont to tho human oMul1ion. The mechonlom or .....,.r from the nose to tho 
breln lo o11o undoar, -t that H ia mainly not via lhe blood (Mclntoah et •~ 2008). 
The reported lntranaoal klnetica al paraquat lo of -- - end s_... II ..-Ing to -• further lnformetion on - wo, done a, • mat1er of 
coun,e, oo that any impllc:ationo c;an be property OYlluated, Including the poltnlill 
need for a risk ~ for hum■n ~re vie this route. 
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