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| CTL on 18" October 206
| Present Mike Clapy Nick Stugess
Grorp Krinke Nicoln Wellis
Ted Lock Mantin Wilks
Chris Shoard
1. Remit of Team NCS

NCS prsenied the rentit thet hed been discussed and agread for shis HAT toam. The team will report to the
Paraquad Steering Group, which is chaired by Lewis Smith, Quarterly updates will be presenied 1o the PLT
byMIIC

The remit of the leam was sisted:

*To evofuale recent developnients i the understaniding of Parkinson's duease. to cvaluate the models for
Parkinson's divease amd i estoblish the relevauce of the data for Varoquat

2. Why the business has become alerted 7plerted? MJLC

MILC presented a summary of the areas of concern regarding & suggesied link between parsquat (PQ) and
Parkinson's discase (PD)

A range of saudics (principally i micc) have emerged and continue to emerge, that claim to demonstralc that
PQ, when co-adminisiered with the dithiscarhamate fungicide manch, can causc site-spocific cffects in the
substamtia nigra - the ara of the beain that b affected in classic PD. Some of the more roceit studies

| pustulate tht mice expused g3 peomaiially have shuwn an inansid susceptibllity to PD-llke symploms
It s known that PQ cas give rine 10 nnnipﬂ:lfr brain lesiens in suicide cases but even in such paticats (who

3 i Tuilure) there & Bo evidence of Manctional neurotosicily.

lhqn.u s knawn lo cause brain stem tnlarcts but, again. only followmg high, suicidal doses

| The decreasing paitem of gopamine Jevels i he tgrosirial bradn reglon producion, wiih sdvancing sge, is
well described and & model was presented showing the theorelical potential for 1xicity 1o predispose
individuals 1o PI at an carly ege.
On 3 “weight of evidence” basis, the Advisory Commitice oa Posticides bos advised the PSD that there & no
basis 10 link PQ to neurntoxicity Tha ACP has, however, reconmended an epidemialogical study w look af
the possibility of » link between pesticides and PD.

3. Summary of recentof racent developments in the literature; NCS
new developmaents on the cause of PD

| I'he modecular strucrurs of 1%} has beon compared tnlavourably 1o the structure of MPLY; 8 compounddrug
ihat is known to caiss a PD-like syndronie
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Trricokinesies
the broin followlng different rouks q" -wmrq.ml.ﬁmm

differcal nges
- brun levels u.’PQl.Ilerd:ﬂ'n“l mma(upume
- assess PU accumulation after repeal exposure
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Action: EAL to supply o copy of the manuscriptpaper_for publication (bul never published) by David Ray
[MRC Tox Unir) mmmmmﬂmmnmmummmmﬁﬂ' WNP""I“W into
the PQ ltormture. dat

4. thnl&uﬁnuﬂnlmhhmm NTWI/GK
KTW explained the basks of the hisiopathological that have been used 10 Investipate effects on the
substantia nigrn and siriatum (SN). This included a description of the fuorojsde ond fluorogold staining.
techniques and of the arilical differrnces between them,
Fluerojade is applied 10 sections of lissuc and is a siain tha! is taken up by damaged nearones.
Fluerogold is injected into the live animal and becomes wssociated with damaged cells.
mmwmndhgmmmm -ﬂm:mﬂlll;urwumlnmmsm

. s discussed. For

¢ i he cien I
example, CT1. umormmawummmlsmm ‘affected nenrones are
varlable. Where the data from tresied antmals are presenied as a percentage of control (as are the Rochester
«dow) such variation is much less likely to be obvious.

Other possible weaknesses in Lbe Rocliester data Include the fact that the density of suining across o
meesurement field was integrated, yet the significance of the readings obiained hes been aitributed oaly to
the neuronal terminal bodics.
ax.nmmuumhmm;mn,mmuﬁuﬂwmmumum of the

Rochestcr wuck, From his a3 & journal referee, OK commeuted that on the basis of fralliics in the
Laken in the lished studi umdmlhbhnmdhmhym
‘ Rochester group i U sbvenee of further umulvaia. He also commamcnicd that u.mmam invulved in s
type of work arv cxacting, and thal if Syngenta wished to replicate andor resalis
obtaincd af Rochestes, there may be time-saving and significant m«mmlﬁnsﬂmwnﬁ to 8 laboratory
wlm:huﬂmlqnu have already beu cstablished,,
theee are laboratories. in California that have significant experience of the MPTP modcl.
MPTP has no effect on the SN in albino strains of mice. it docs have an effest in pigmented mice,
I the mouseice jsare not Lhe best model. Man is the most sensitive with cyncemologus monkeys probably nect
mwwumhmmummuumwm.lm-au:ummmumuwu-
rosulls obisinod to date in CTL with s viow to developing a ‘gold-standard pathologicsl procedure (with
L NUS| and neuro-chemical assays [EAL]) for the
uurw\mmdqulnl(lhl-uwnrﬂu lesion in the SN.
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Fram a series of studies that have emerged investigating & putative link hatween pesticides and PT) (and,
‘more specifically, between PQ and PD), NCS focussed on the work of Dr Cory-Slechta’s group in Rochester,
Y and on publications by DiMenic ¢ of and Eriksson ef of (scc prescaation).

NCS nise refevenced a New Sciensist article that Implicates a soll bacterium, Nocardia
k atieroidesauleraldes a8 8 potential cause of PD, 1t was noled (it the pailera of incidence
WS #3507 of, and exposire W N, asterokiesastervides. maymighi offer a betier ‘fit” with the frequency
and Incidence of PD than docs PQ/maneb exposure.

4. Background to CTL experimental approach Including NC3
exparimental work with MPTP

The initial stratogy of the PQ/PD research group al CTL was 1o sevk to reproduce the experiments earried

outresults oblained by the Rochester group in the CSTBIG mowse by Brooks e/ al, 1999). CTL has

(paper
concerns that bcmby&nnmhunm.rmummmmmmnmmm
enter the brain,

NCS reviewed work doue (0 date, explaining thet it has not proved possible to duplicate (he
paduwmnnleﬂmmhyh mn-nmuiqmr _gﬂam_u

ICS & ddoc”

8. Current and proposed experimental studies NCS
Dmiullapﬂbdofmkltynmnmlduhndd[mml){lbndhm group)
published studies showing that co-administration of PQ aeuronal cell loss in the
substantia nigra. In addition, group 4 | sensitivity of mice to
PQ.
Current and future CTL work which is thatis d includes:
Velidation of the MPTP mouse model
Further work is roguired o establish the MPIP mouse model in C11.. Focus on arcas where the CTL
approach muy be different from the Rochester spproacl

= age of animals

- suitahility of pathalngy techniques including morphometric snalysis

- establish & more seasitive marker for effects on dopamine C_ analysis of brain regions for

dopamine snd its metnbolitss) )
mwwe dosing of PQ — role of kdwe taxicuy Tiaviciry?

A study design ia in place to cvaluste the role of kidney Loxicity in accumulation of PQ in brin duc
Teduced renal clearance.

« inhibition of dopamine re-uptake
- inhibition by valine of PQ uptake mochanlsm
~accumulation of PQ in synaplosames
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Fven i1 PQ were shown Io catise some degree nI'Islm inthe SN, ﬂl(mnnu\mhmummlhcnhmtn
be reversibile on cessation of exposure; meurones are tot ¥ therefore be
capable of regencration following tmnsient insuli,
- Pormetied
"1 { Pormatied
capetics dvi complezi cvaln =]
o[ MPTP exposed brains, ﬂlmlﬂﬂmlﬂﬂﬂ!lﬂdﬂlﬂl mp of the i luatjol Formatied
of neuronal deficit due to MPTP (and, hy implication, PQ/manch) NTWIGK
7. Deveiopmental Studies; Potentis) Effects on Pre/Post-natal Development MJLC
As noted earller in the meeting. some of the more recent Rochesier work postulates (hat peongial caposure of
mice expased neonalally (o 'O show an increased susceptibility to PD-lke symploms. The group also
clsime @ huve shown nuln\imzqnadwuhmmimnmillﬂw following exposure to
PQin later fife. Futire work planned by the Rochester may group includes a study involving prenatal
exposure of which mice will be expased to PQ development-ally (i.c. during pregnancy),
latory studics loxicity in mouse and rat, and multigencration Sudics in the cal)
conclude that there are no developmental alons for pamquat
H NCS, MILC, NTW end Sandra Allen had met 1o discuss the options availsble to address
‘ the challenge whichchallenge, which the Rochester represcut. A sel of uctions
Bavtmppt woreSets of sctions wore sgreed which are listed in the nrached document.
8. Updale on Epidemiclogy L
MW reported that there had been no sigaificunt progress in this arca. |i wns agreed tht MW would 1alk 1o
9. Ressarch Budget Allocation MiLe
Budget hus boen secured for research in this area
2001 | man year
2002 3 man years plus 550k for exicrnal consultuncy
{fnote: this allocetion ks sith wnder review)
of the rescarch planned include:
- validation of MPTP mouse modzl
- pharma jca of PQ in the mouse
- developmental changes in the mouse
- cpidemiology
- exposure data
SYNG-PQ-00470282




10. Maintenance of Literature Database cMs
g CMS briefly presented proposals for the structers sad maintensace of the PQPD dusbass,
Thie procedure and search method ulilised for scaning the Hictature were =d
A bhan suggestions put forward for the ongoing sciautific review amd peoitioning of publiabed
findings.
Location sod disposition of |LAN storage of koy & md considerasion for of daa wod
documents were slso discused. Any futzre provivions for PQ/PI) may be sdle 10 teke advastage of wider
imitiatives or. dacament handling snd tharing i Sysgenta The tesm will be updated on deveiopments fn this
ACD &4 APPTOPRC.
Iz the meantime, 3 CT1.-only projact ares will be establiahed i the G\ drive NSHARE folder

11. Proposal for Influancing Stralegy MiLe
A selence-hased appronch 10 a0 influcecing saicgy was proposad. This shoald be suppected by pesiton
saementsPesition suuemants should support (biy. Any developaicnt of the stralogy must coasider how best
0 fafleoncs acadcmia, and rogulstery sad NGO “caviroamenis”.
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