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.A.'ID 

RELATED CCMPOTINDS 



sana 1. 

lo !hp 711• 

I)M ot tiW ,...._ iii!IOI'kat; el••••• o~ PN'lCIII.He ia t;M 

:JquopiWapbaoiiWI -l)Oua4ao :l1&lla'-• wUil & sna-t 'NJ'lat,r •~ 

paaUoUal. prop...Uee 11ft t•11A4 uooc tbe Jll'..,.._.... 
ooapoUA4e wltb iii.No'tiCIII.Hlo -loUal., -•tooldal, ~. 

bel'l>lolll&l, aa'tbela1Atlo, 1uan eterililloe IUI4 rodMUdle.l. 

propel'1:1e.. '!'be ae ... loP~~~Ct ot OZ'IIIUIOIIMBPIWfta poaUoUea 

rreaultea !ron tho rreMOI'Obea ot ?roto-1' ,;cbft4or(l) 1A ~ 
llA4 •'l'GtO ... I' :ieliMIIft(&) 1A '-ll8lan4o ~auatlOI'B \'1&'8pare4 ·-

11111'ft potaoaa, 1aol.lllloe o,o-&lla~JproP.Jl t>baa;lborotluori.aaw 

( Dfi' )o la 1l1:5f, .:iobftde:r tollll4 a coa't&o't i.oaaoUoUal. uilhi'Q' 

1A 1t0111tt Jli'SIInopboapb~Jna oom110lllllla ot tiW fiOIIUII1 t'o:lllll&l&t 

0 (Sl 
R' II 

'--:;:;N- P- Acyl 
R2

/ I 
OR 3 

•ban ll', a1 1011o1 a a aro aUrl CI'Dilpa, an4 •0071• ta aa 

1raorcan1o1 o:r Oll'lllollio aol4 ftltiaal auoh u 01, '• JO.I an4 ~aoo. 



.... 
aSMe tble tleet ..._.,. -... Sa tble tlell flu .......... 

Sa the llilloeftl7 of ~ ot _,. .... wi.tlll pe.U.Wal Pft• 

pent.• of eft17 411DI'i.pt1aa. ftlall *" - ••!lOUie w1tlll 'f'G7 

.._.,. ftD14UIIl aot1CIA 111oh u 'f.<llli u4 <llollriA or wi.tla pnl.a11Se4 

MU'ft- l1loh U Di.al<iMA IIIlA ~lll.olao 'l:llaft - IIIP1el ......... 

0 
. II 

( I-C3H70)2 p-F 

DFP TEPP 

Phosdrin ( Mevinphos) Ph orate (Thimet) 

Parathion Ronnel 



t.-.uc:uee .-t~ u ''-thtoa tulll •11N't&l• with ..,,_., 

Mleftl'ftl .. ,1GB •teb u Jcllndallo 'l:U ..s.a- pn\IIH'U. .. ei 

Oatllp0Uill4a auob U ~noa baft II'MU.1. \til Ia 8WIOIUf!tal. pl.8id 

Diozinon 

0 0 
II II 
P-0-P 

Schradan 

([::::.N+ P=O (S) 
3 

Tepa (P=O); Thiotepa (P::S) 

Guthion ( Azinphos methyl) 

Kitozin 

Solilhion 



llf'awlld.o taaens.t••• 111111 thllt 11u Melt. nUl .t'laftl:llllp ntiMI 

1a .... ao.4 aoU VttftMAW wltb QOS!)OIIII4e a•oll U <'bol'a._, w!Uoll 

wUl pntaot -17 dawl.ol)d aM411DP ti'Olll 1MIIft ..... Ooa­

i"MMAA'a ~ aa IIOMal - ba , .. to oa11111a u4 wU1 ld.U •11Ua 

&l'lllte U.UC 1a tlla llAlelala' -...1 ... wbUa otllel'a 8IMib u lltps-

F enilro1hion Fenthion 

s CIOc' 
II I 

( C2H 5 0 ) 2 P- 0 "N Cl 

Ch loropyri fos Malathion 

II I S (NX) 
( C2HsO ) 2 P-0- >--N # 

Quinolphos lmidon 



..... 
..... ......... ~- .ns-- -~l,J ........... 
...UW.tr Mil - .. peetal.l,J .-N Ia poleoa llelq. t;J.•sa -. 
~ .nt.'fl1rir• !l.aiW Clllh'US.. .............. • , ... ...... 

..... - .nt.•l.J •W41. ... tol' ...... ·--~ , .... . 
ttdcnepo). 

Azolhion Tokuthion 

Phosalone 

Methamidophos Agvitor 

s 
C2Hs::::: ~-s-Q 
C2H50 -

ovfonate 



file &Nat .. ,__. ta .,.oul.b.ftl pn.otloo, ooleatlfte 

aow1oaae oa * ......._ootlnv relatloutat.p, &lllll _.. et 
ootiea ot \JIIIIIIIOPIID8Pbtl'llo p .. u.u .. - eohind Ill' tile ....., 
.,..,.. ot. r..-a .. , Uo'III'J. pooalU.plllarl ._.........., ... Ill' 

:1011ft401' ia 1M6(II), Paatbloa lo eat1'1'11117 tlo&io W TO Ph .. 

... u u " ta111to. ~ 1- ki:M peotlo14" taw 11oM ..,..~ 

olooll Ill' al.1l!llt otl'lltftal mo41t1oat1MI ot PllftthloaJ ~ 

-plo1 cblanldea (la Ulll>t i'odldoa (la :Lgea), &lllll toat.•­
tldoa (la 11169) wen 41oonuot(ll) • Malatbloa wu 41ooo'Nft4 

ta ueo, IUIIl 'DOIIIot• 1.a 1110l. 1a un, 1\llo i'.r~rot~ reootiea ... 

41-ftftll· IIIA4 ~ 111Petfloat .U,l ... -- ...... l:laW .... 

1a'U!o4QH4 u a p-Uoal peotiol .. oJ ·~ tMil -.a1. -

oompO'UI4• baft be• 4oftlopo4 u4 en ta --lal -

the OII)P S..portaal u...-epo ot tho ••nopbtopllona 

ooapoua&o ao peeliol ... -• 41) b1atl peollo14al ootl'lilirt (11) 

lll'oa4 opoot-. ot ootiea oa peno, (lU) low peJ1'81oteaoe IID4 

llfte&aowD to tom 111'04\10\o IIOil lold.e to - IID4 MS-.lo, (ly) 

•n...S.o aot1011. ot a _... ol: \he -pollalo, ( v) 'diiiG.J •­

uw ••'-lo tanollo14al aot1'11Vt (n) lew ...... ot OOIIpOIUil 

Del' att ot - tl'oaWt ('111) l'llpUlt.T ot aotloa oa plllllt 

pew\ .. (rtu) N1at1W17 ft.pSA ulalloU.oo la ftl'tobratoa Mil 

••- ot aoOIIJIIIIl.alioa iA \ho11' lle41e .. aA4 (llc) al.81 -~ 

\1'1017 lew oba'onlo toa.olt.T 1 eto. 

'l'be orl!llllOphoo!'llol'u pnttoUoo owe U.11' lt1o1oci• 

aol1'11V to :l.ablltiliaD ot: ._,.. ohoU.uotua81, 1\llo IIllo ot 



wtlift I.e to 19'4wl.)'M ebel1M eeton, IIIOft l)l'eete.lJ' -"1• 

oboU.. iitlute t:bia illllllliw.,- ent.oa Oil &JIII7H 110V.Yl11ir .,...., 

ftlat:ee t:e the peet:t.lltlel propenlee of irlliLQOo>lloepbol'WI OO!Ipotill4e, 

, .. top:lo le 4eelt: •'""• ee~t:eJ.¥, Sa tbe toUftilll eenJAI 



10 
""""""" NMYbr eC SleceM*'P ... 

!!or TE'' • 

l(a) IM •H 

,.,.. ... a 'fU'lll\7 of .. ......_ wlliall IW4Rl.J• 

O&li'!Ntqllo ea~. :tbe,y liiiQ' be ola•U'i.& Sate tiii'H 111'0'-P• 

(A, B 811.4 C ee'-••> OA tba llaaU of \hell' Ht01li.oa wf.'Ul 

OJ"SSUUIpbctapbawo. Tbe aate:ra•e of ... .....,,., -.a ..,le....._. 

(0'5o1o1ol) ... 11011 lllblbU.& lilr OI'IIUDllboapbatM ba,t IW«ftl,Jae 

11baa. 'l:lle7 """ ea lnlllOl'\aU Nla 1A \be 4e~ati.oa ••••at• 
of Ol't!IUIOpbcttll>llona peaUo14ee. ll •--•e ... na4il,r 1Qidi!Ue4 

111r ._pbctallbate• 8114 ia'fOlft Qaftoqena-• (3o1o1o1) .. 

all....,.... 8114 obo1S.a...._ o ..---· • ••tr:Len ...... 

(:Sololo4) 0 Aelthol' 19'4ftl.r• 01'!18D0pboepllawa 1101' 11ft illbill1ta4 

1i1r tlltto 

"- or the •w:ral ....... that IW'IIftl.r• obctUM ~ 

1a •11.& obct11aea--. '11114• ola• •• 'l!M ..., .. tlld ,......... 

oulfdl'l,r IW'Uv1J'W• tu -....:1 t'*dl'aw, .. ._1 -•••• ie 
oall .. a .. trloboli.lllla'-tM {.t.OIIIS) Ull Pl.aTt ea lape ..... llt1a 

1A ......., .. ., ..... 111 -· "JJIflllJ 1A tile ......... ., .... 

... -.le ...... 'UMuea 1.1101114111& oa&Val.,..._ va11aa, _.. 

Ua IIJI4 1110~• ....,late, allill el .. Wlt ....._ , ..... OQ?Nlllln 

PilaU. 8114 otl'ltama'la 1Ail1111t thle ...,. ... A...,l.oboli.lllla....,.. 

1a alao oalt.• •tnt obolU.e...._• 1;o 4tnllllldall lt tiro~~ a 

eiaUal' ....-. i'Malo cbctli.llllawnae (l'IIICIIS), U.t ta ,_., 
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-••Lln U4 !A iANots, tbe teNi.Ml porUoD. ot mu.ls aD4 \be 

- nll:re nre at a rli&bU, •sau"n potaUal dtla n5peft 

\o tlan otns14e. It \!11m l!ft41.U 1s alten4 • lbet \be iMUe 

btiO- lens JMtllllt1ve, aa ao\1oa potealial uven ._ U. -• 

r~llna tbia potutial naoll .. tM aerre tD4111& at tlln •-•'-1 
~-':loao -'7lobolt.. 1m nl. ... e4 U4 4Utllnen \bftuab ".M ill8£) 

.....,_ tbe 11811"l'r awl tbe -1m ( •• gap b alloat 1001 .Ue) 

...a 1m slnol'lle4 JAto tbe 111-ln e.a41A&e Tilts tat-·Uoa g 

ao.t;yl.obol:I.IIS with the reoeotor en4 ot tbe m-1• 61.'rsa rlns te 

u aotioa POt~mt111l 111 tbe lliUOle tbet nspolllls 11r per.t:OI'IIIUI 

work, tbet 1m, ooawao\tas. After Us pvpons is -OillpU.IIbe4, 

tM aoe1;Vloboltae 1m .l!r4n)¥ns4 1!r aonw1oul.~ {OIIIJU.. 

Deel-1 aM the~· fttiiii'IIS 1lo ita onalJinl. ....... ._. 

to reePOBt to tatan et1Mall(f)• 

:i'be 1'8aottoa bet.weea a<le10Jl ollltU.M (AOB) aD4 ollol.S.. .. 

Uftte (Hi:) tnDs pl- JA tbne etaan eu4 OIIA lie ftpft5Silte4 

IIJ' •• toUwtas nsq•-• 

0 

II 
(C.H3)3NC2H40-C- C.H3/HE 

....,.. lloaplU 



A11 11MB .... 1111- 111 8A eqllllf.Ui.UIII be1iw- 1lbt H ... 

!lllll 111e Qba11ft11e OA 11M OM llalll &a« OOitlpl• ot tbe .. A 11118 

., ..... 
11 

(C.H0) 0 NC2 H4 0- C- CH~/HE 

(CH0)3 N C2 H4 0 H 

CIIDUM 

1K2 

+ CH 3co.E 

..... uw ......... 

Zll111 oomplez yie14e cboU.a.a Mil aoevlate4 IWIQ'llle w 11M 

eeo<>lld IJ'IIqe. :::1111 t1lial s118Se 1e the 4Moa1,yla111oa :nao111oa 111 

·•hioh tho aoetJ"lote4 eallf1llll le _.4J:oUse4 \o sift tbe .CW. eiiiiJIIO 

&Ad aoe1110 aoSA. 

~oo.lol----' .. '--
0
----+- oa.oooa +liB 

The ao111ft OeAHI' o~ ao .. l.eboliAee\eftM \AOll!.lO) ie 

·~ ooaple-tal!)' 1lo Ua aUeUa11e ...-l.obDl.IM. Me"l 

cbaliM OOII.11aiD8 8 111'1---1 -oalwa l:lniiCI oltll 8 pultlft 

• ....._ oa .11 1111111 aa ee1!el' Ua••• Ia laot, Ule oatall'11lo aoUoa 

ot 800Vl cbDUuauaee 111 4ua 110 •• e111'1lo11._ ot 11M II'Pto 

pi'OtaiD 111ae1.r. ll'ol41ag U1e pro11e1A 1'11tleo11l.a, o81'1181D ,..... .. •SA 

:no14•a a11 41otaat a111ee ot 11118 obala en ~ aloao 11o oae 

81111111181' 110 lol'l!l u ao1111'0 •- l'lle ao111ft aoae ooa1181Ae 1Ift 



-u-

aott..,.. attu. oa. lltlllle tile ~ ••au• &ft1lll all4 f.e 

o~.a;oel'lld ohHI:'l;r wltll epeoWol" llllo41.qg eUe 0&' •GAt.-. 
elk•) IIA4 the o\llOlll' ou, wl'l1ob oaC41l;r .. e tile IIJ41'o~•• Pl'OftH 

or tt1e 811111euate, le nlaUnl;r 'IIOMl)..Wa' ("'-'" ate 0&' 

oaUl.J'UO dte)(f)• 

2(-)o(J.) .... , •• ,.. 

Tile eiiMtraw epeo1fioUy of' A..:J:&t; fo:r u'&el'll oOJl'll&i~Ua& 

a oaUOAlc t:NUp ~~U&P~~te tile pi'Heu.oe of aa .,atcmto eth lA tile 

aoti'ft ·- wh1ell atuaeb, ltlo4e, ao4 o:rtate tiM tll&lteUate lit' 
elen:roehUa tonea1 raotlttatt.qg tile atftek of' t.11a "'-tie 
eUe. 'l'lle aattv'l ~~~'~>liP• of .. ._l.OIIoUM _, ooat:rllll&h oOIUil-

4enbl;r to the ltiwlt.qg ot the ......... to tile ear.ra !li'Oftia 

lA tft'IIIO of' IV'tft.-ta toftea ••- tile ~1 Q'OIIPa Ul4 JIDA 

1>0la:r pOI't1oM ot tile pntwlA J~~Jleftla. '1:118 AOA!>OlaJo porttoae 

aN endatl;r n * an1oalo ath, ao tllat tll8 &llloata ate 

lllo4a 1ille oatioalo pontcm or tba eUaU.h 11r e1•tn8fttta 

IIA4 twdnpllelllo toroea(f) • A weal< 1nt-ot1oa betulin tM 

oullollt'l IJl'I'IIP eod 11118 ea'-tlo alM 1111o7 elao c>art1o1pah 1n 

the ttaat1on at .._ e-.u.te. 

AOIIil: alao oaUl;raaa 1ille Jll'b'ol;rata of' IIOlllt --'lolda 
eatera1 -h u ~laoetaw1 Udoql Metah IIA4 illllopJIIIIIWl 

aoatatw. 1t aopeel'll that tbN8 .Uatnwe ltillll alt.!~ AI)Jii at 

111tfenld elMe t:ron tllat fo:r aoetyl.aohol1118 111wl1DCo lo:r -ple1 

u alii:J'lattag a&ald idOl! (2-olllo..--\~<hlon etlliJl)~..a­

l))aalrl ettv'laiiii.M) iAbtltUa OOI!IpleMlT the aoUYitT of' AOJIK fo:r 



IIOetir:lobolialtt Pl"'_.l;r due _, alllorl.a'liill& tM ~ lllte ..... 

Oil tbe OOA1iftl7t ~ Ull UtiYiV ~0'11 Uilop .... l ---(&) • 

Thlo alll7lat1oa -•• a 010dUate 1Ahtlllt1oa tt.r p.._,:l .., .... 

11114 • ..,.,.,1 _ .. ._ :tile• etr.oa ..,. aU •• to •"•se• a Ita 
(aOI'l.Mioa ---) '"".111011 '- \.f-tua or...,_. .. ..._. 

OOilJ!lR)o O' llrlea pnpeee4, thQft.fOftt ...... 4U~-· 111D41AC 

111\U fOI' MlhSI oCt {3 11114 y IJltU(t) o TM o( -alte 081'1'809(NIItO 

to tho 111410Aio eite aliA lt1a4o "'lh - &lllrlati.A& 11181llO euoh 

u r,!Ci' u uU u oetioaio oultatn '" .-ll ... ....,.loiiDliu, 

cbol,_ eto. 'J:~ aublltewau an oallet •oC-a&Oil'-"• Tllll [.3-auo 

ia reopO.ua1blo tor 1Wl41118 with orsaaopllltopbate., ••'••••• 

phe.lw:l acetate all4 1a4olrl auetato. It b a -dZ'o~iO pol"tioao 

111114 tho iuteft0t10A wUb theu illb1111ton u4 llllhtftteo io 

wealteae4 • oC-ogeato. :l'llll r -iw -ltilleo .rilh ..... , ..... 1 

acetate, -tJ:l t1WI'JI14o, etoo aliA 1o pootlllaW to ohi£11 1Ato 

\he Y1o1al'lr ol \he eownt10 alto 11J tbo ooatt.avatiola1 oiiMI& 

111411004 111r the aottoa d oG~th 

ll(lt)o U) ii ... »l lUI• 
:1:1111 pB-aotlYit,r OUI'YOO tn ohoU.a .. t- Aft 11eU­

IIbape4 with a !lldlmlm at &!)pi'O~~:tmaal;r p11 a, -« 1114Uato 11118 

N~au-t ot lllu1o aliA ao14f.o PDIIPO 1A th.o ootal;rtio olte ot 

~ ~ •••• tile o!Jal'p ot aoot.r:l oboU.M 11oM IIGt 

obarp 1D tble pll l'IIIIBO• Tllo 4-a• 1A aoUY1111 at 1- pB 



,.. lie ._ ._ lllao\lfttloa of the llulel 8I'OIIP 'r Pftt,llldioao 

Tile taOUYl\7 drop at tM ld.SIMN' pB l'U8et OA t.IM o\bel' ...... lei 

attflllatul.o to tbl .. ,...._u .. ot U• ..Ulel iiii'OIIP• ._ .... .,._ 

to bllplla, two oaMlTtt._n,. anln llatlel p)U.llt azoe iAYOlYel iA 

ACbliil OM batilt 81'01lll {.IIJ.) baa a lll'a ftlu.o ot allou.t a.o &114 -. 

other (Jia) hat a I'll., ot e.a(lO). tbl aata:a,tU.nr ..uw ..,u. 
. (lO,U.) 

llii'OU.P (td!J hat a I'll., ftl .. ill tbl l'8IIP ot ilol aa4 J.Od • 

lletoft'lllg to tbe piC ftLUt ot .t\uMIUOAal &&'O«llt iAYOlYol J.a 

proto1a, the 11111clallole 6J'OilP of ld.atlU.. 1a -t pi'OIIalal.o u 

oaoh o:t: the two llao1o 61'Ul&Pt .a,. 11114 »a• Aa J."e41111'1a the otl'•nara 

or tho utlft etta or ohoUaootoftaoa. 100ro 41Jeot on-• 

OA Ohoo1oal OIIA}¥1118 Of OOIIlpoUAtO Of tbo ...,... 91'0tofA baa 

boOA fotlll4. The metbo4 laftl- a apaolt1o l'OaOUOA of tllO 110t1ft 

alto or an ollii)'I'IO foll.owo4 by the •M\7o111 o c the grou;~a 1AwlYo4. 

Chollaaatel'aau, oarllo.voatoi'IIOaa aA4 ao oallo4 "eeriao pl'Otoaaoe" 

OtlOh aa O!wlliOVJ"PIIlA !!.All ti'J'pii1A INIIlOt etolcbiollletfloallJ nth 

orpaopboepbol'llO oaten anoh ae IIUIICtpi'OPJ'lPboaplioi'Onuoi'SAato 

(t•ll'>•l to roa on a-.,-uoallJ 1aaouw proll\lot(UI) • ~ 
:~n, tbe llllbatrato praYOAta \be 1Ah11>1 uou., LA4t•t1a.; *t 
the ..... uz oooura oa a oo111110a aouw alto, that 1a, ea 

aatoi'Qlo alto. All euoll eao,y•a 1Ab1b1to4 111r an OI'.SUOPbolt* 

phato labaUo4 "1th 311
1' .siw o-l)hoeplloi'J'l aol'laa attu twoi:NlJalt 

of tbe PI'Btola(l<ltl•l • All lWIIrolaooa 80Aa1t1ft to orgaaoplloa­

phorua 1Ahlb1tora baft a 11111aa1o uw aeU (g!.utallllo aoU 1A 

oeto-t aa/1 Up!U'aUo aoU lA proto-) l)l'eaao41Ai!; 1illa 
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tho IIJIII'OJ!Yl fllll,)llp ot -* t.a. tile uiAo adA Mil-•• 111......,_ 
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Ao fNO .. l'iall uUilel' .. ta:a,He •tw lilr41'0Uolll ~ 

onere aor Naota with orsaaoplloepbatu, tllo lilr.....,l CIOIIP •n 

be aott.YIIW llr other 11111f.ao ao14 IIWII:PO t.a. tho BAQme IIOlOOIIlOo 

llow_, it looke more probablo that tho i:nt.dal&olo 6ft~&;~ ot ht.ett.­

dtu 1e reopcma1blo tor tho aotiYat1oa o.r oG'I.U-tw'4Jiv.ql, s.t 

t.te paedlllo Pld't1o1pat1oa t.a. oata:a,ot.o t.e Mkea. t.a.to 00111114-

ts.oa. 'rllo tol'lll&t.1oa. ot a l!irU08M lloll4 lletw- tba 4oullll' lloll&e4 

IUti'OPA of the ua.proteaate4 1r414uole 1'1116 11114 tba lilr4Jiv.lG'l 

group ot Ml'ia.o No1clllo ..., •-•• a partial aesatt. ... oll.u'p 

oa. tho Oli,JPA ot OG'1ae whioh llllllf ottaok -l•ph1l:IOalU * 
oa:rtlolllt'l ot tho oullotnte \or tho l))looplloz7l ot 1all1b1tore). 
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file aortaW •11'111e 1:'-- folll.. tlbo\8.4 lMt lllllitll' 

1:9'41101¥11114• <ll'llpka tlbow4 \bat ooe of the two aot1ve Wl.o lii'Ot.tpa 

(Bat Pita 6.0) 1A 1;bo O&ta\7tl.o AM of aoo'J'1obiiUM...._ 

t\uloUOIUI 1A aoevtat1oa of •rtaa l:lrdnlr;yl aa4 1a loOat.a witbia 

01.0 of the tlflloal.o aUo aa4 uo\llar ltu1o group \B,.I ~ .. a) 

fuaaUou 1a 4oaoMI'laUoa aa4 la 1-W a\ ill. • b'Olll tile ul0111ia 

dM(lO). tllo b1<Jher pi!. ftlua ot a,. 1o pi'Ohll)l' 4IMI to the 

in.tonot1oa of OIU'lloJ~Fllo aotl- \lla lleH (w1~ 6A0). !Ida 

htUa110lo 81'011,1> aou.-wa a water 110lea~l• to a\taolc the aoMI'l 

eo.-tAo Ill' allotraotiU& a protoa 1A a a1a1181' war u tile uuw.­

Uoa of 081'1a--llftql SA the atep of aoetJ1a\1Ciflo Tile aot1w 

·- ot tile ...,. .. -' llan a ni\alllo nel'io ooatt-tioll to 
ponU tbo Jo1At attack of tM aotlw sroupa, nb1oll 11ft .riOt 

ad,taoent Ulte 11114aaolH 11114 aor1Ao l:lr~Q'l. AoOCII'Il1rle to tho 

twlaoel-fi t theo~ !>1'0!'011114 111r ltoablllll4, u 1a not a rSC14 

taplau, llut 1a tlQillle 11114 tadlao•llle 111r t11e ot*eV&M to 

alf.sa. _,a)l'tle l'li'OUP& pi'Optl')l'(ll). file 110ft p ...... l. -•nt• 
lo pro-11111 oobetlaU.oal}7 after li..I'UIIkat u llho1la ill tho ,.. 1• 

la tbia aoth'o aolllo 8WCHlll All (PKa ito& - I.Oo<6) appaan to llo 

\lla plloDOU.O ... 41'o11Fl III'OU.P 01' VI'O&lAoo AA iat-10011181' 

Oftl'lloQlato loa 1A tlle otori.Oal\7 p:roper pedUOA J'elatlft to 

the utor 111)114 110•1era1:u the twdi'Oqato llir -leopbUI.o a\taoll: 

to fl)rlll-. lat-11&1 ....,11'14o, wb1oh 18 \liM IIIP&4q __.. 

qoe4(1')• 
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Fig. t. Schematic Mechanism of action of AChE, after KNpka. 
(I) Enzyme- substrate complex In AChE . 
(u)Oeocetylalion of acetyl- AChE. 
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f ;g. 2. Schematic mechanism 'f r~oclion of or~anopho' phole tUIIh AChE. 
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a1111 ita t¥Uot.t1Ata or olloliun_, ......... bu •t a1.1111ra 

11- l4ea'l.o alld llaia(lS) S.auoauee« a UMUo u.at-t few 

-. _. ... tbat takQ s.ata _, the 1'11ftl'llt.Mlt.t7 or t111t 

-111•• i'llia -t.IIUt.v t.. «•r•••t ea tu erftat.tr ot •• 
t•Mt!t.tills ooapo.a fll!f' tile eetlft et. te ot eJiolt.AHtelue u 

weU u OD. tbe rate ot pboepba17latloa (Jiiee a). lllr lltS.lPilll 

ditfel'eD.t I'.IMUo ... tbo&o the ftlMa tflltt K.:t. (attt.D.ltr eout.). 

Kp ( pbooi>bol'flaUOD. BOD.et.), u4 1f.e Ol11110laota1u lal&lbltiAta 

-uat> ...,. be de'-NS.aed(l>J,ao.lill). l!aoaUM ot tllo b&.ltl 

ftlu ot the pboapbol')"laUoa oout. "p u4 tbe ftlaUftl7 "tee' 

ftlu ot the ertiait;r -.taat Kt. • lt•&/lt. • the -• or 
ooapla !11'0.- at ur at.•• tirH :I.e ••••e);r ••ll• 1.1111 tbl.e 

t.a •llr tile l'eaouoa t'ollewo til'llt-ol'dol' o~.illatioa lUiil t.. 11118o1o­

o\G.u. i!'u<~&to(liJ} bu _.potbeat.ead taat atart.o t'aotore alao 

pl!Q' a a1t1111t101111t role 1n tJMt tphtbt.t:loA ot tba ...,.,.. u1 

poaeiblJ the attlnit;r _...,, K1 "111113 lllo attaoW 11r n.t.e 

1ntuaot101l botwet• tbe pboapbo- onol' 8114 tbo .....,... • 

11' tbo aoot;rlobollllllatfllttUO lo 4oo\ft!Jod1 1a 1JI'ftftftillll' 

.... ..,, OJ' to- a ooapl• tJooa wlaloll lt lo ftlo .... - o1owiJ' 

tllal1 ,.., .. MWI'al oon.uu ... , ito .,..._., ooe11¥1obolille, 

:l.a 110t IJI'OmptlJ ,._..a tl'oa tbo I'MOptor _,_ ot tbe auao1o• 

flllo ....... tile -1• to -1A a.polal'i ... lOQBOl' tbea .... 

BAd gifta l'loo to aoftftl aotion P01ioaUa1.a PMOiall U.OIIIIl 

tllo .._.lo. Tile ftatalt io a tw:l.tOiliug ot tho -1• 1ea4<as te 
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(U.} the l'llaot10A ,........ -a tdaoUOulU' lloMeR1Mt 

all4 (U.l) • naltlo iawl'III041oto toi'IIO u tbe all"' app-beo 

the 1101Ma1o aA4 attaoko the P atoll ab1oll llu ~~~- ........ 

-.pbllto 11rr tlla U4uoUw ottooto ot -. • o o:r • s atGa 8111 

-. a• ...,.,, 

1A aU Pftlilabll1tl't ll'O(s)- 1o ftloaoo4 ol!IM11Moeouall' 

u t11o Olt' attoou t11.o P ato .. tlla ftafttoa &or•• tPO& • 

oleo~ 40.flo1-., ot the plloopllrd'uo • .._ nioll lllf' M -"­

""' b.r 1ollo olooti'Oid.o pi'OIJOI'tieo d o11DoU.1oGOUo oa ._...._ 

Tbuo, tho l\rtft:Q"atl111117 ot Uo oo110ft lo iaoftaiOI tr tlilo 

pft- of ol00..,_1~11ag SIOUCIO aA4 lo &ooft&OOI llrr 

1ollo •-•• ot oloot-Hloaola& 81101&P .. :fbe ol..._. 

wl~ propwt,y ot oo14io .. MU.W.11o 1a ollll1no.,. pbte­

phol'U poo111oi4oo •-• 1A tobo ol'lln' Oil ~~Wil <IA'Il (ilii(O)­

(OR)a < '• l>'CII' 0 Ml'loo ot 4io-l .U.Utll11H PIINt'l plloii!JMtoo, 

- onoloau.., a 4otollo4 tawo111aat1CIA - OOIIII.•W tr 
l'aiNto IIA4 •otoo:Lt(e). fllo7 to* a Uaoo• ftlattoAtlllt.p lilnn• 

llf'bltll.oalil111tl' u lo..._,.._ of 1\r...,:Q"alo _._.. &1111 

lla•""'o o oonoteato of ouDOU fill ... CIA tlilo PIINt'l ..... tJdo 

•·•• tllail Ulo •zoe olMata •attftOtlw tbo .. u....- lot tM 

IIIIJft ftaOUft tbo •• 1 plloepboto 10o .SlOOtftfl :ro1•daa ...... 

aUtUOAte lll&ko tJao oo11e1r looo JlrUoU.adlo, ftlao, tM .,... .. 

lal'lftUftt abooo o ooaotaat lo -t- 1elro to JlrCftlJ'od U 11iMa 

r..._. 1ollaA • .. --..1-.w pliloiQ'l p~~oop~~ato < o--. o>. ... 
161 uaoo taowr t11aa tlla a-411110tl\rla~~1ao &on•Uw (o: -o.au). 
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A oWl• ftlailio•t.p ,. .. aho ollool'nt "Uh ~1-ii-(V• 

INllnlwW) !lllllllr1 pb .. p.lllt~~~tthiolawa(at>. 
IA ..-ualo R'IIUIOpboapbor. peoUoU.a llaft lloalla 

•-•Uns pboopl:loha w1th baten atoae a<.lllb .. oq-. Ala.-. 

otl].pbur1 Ullil bolo&-. wbioh aU poOHOO tlla 10M pa, at~ 

Vou. llWih a lou pair or .,_......,.. oaa " loaaW 1Ato '&Jill 

-"' 34 01'111'-lo of t11a pllltapbano •••• ~tor ~ ot Wo 

PJr - 41' -~ the IIOAI11160 Oft fU'UZlalt thO .,_ ..... 

40MltJ ot plloopl»l'llll iAoroaooo, 11114 ""~-tl.Yt * pllltoplllt­

rua oompoua4o baoomo le• -oopUlllo to thO atW.Oit ot -1-
phll.oa. J::looti'OA""'1 th1lz'aw1.118 po~~po Olllka tlllt 1111114 4otloieat 1A 

7f -oleoti"'OY aaa tbe 0QIIpoua4o MOI'O naoti'f'Oo 

Oerto1A olaeeoo ot orpaopboopllol'U oo<!lpOWido Oft ....a. 
11111n naouve tbaa u.-net ~· pi(. Yalueo or olootiOA au-­

Uri" or tho aoil'lio IJI"'QI>O• Tllooo 1AalA4o pllool>llo~~~ttbSol.aW., 

phooplloram14atoo1 -1 {IJ»opllotoao aaa q01io pa.opbawa. atato 

i'aotoro, acUnUoa1 8114 othOr faotoro ol»lll4 aloo lie ooaeU...a. 

'l!hO llrdrol¥11Al1U1_, of piMJopboopbOI'IIO ootaft J.o aloo 

eub~uot to tho 1atlu- or uuoldio CI'OIIOa. Alll:r1 II'OOPO lwft 
• an 1M1110tln otroot to l'ol- alOO'-• Oo ot.toot o..........,. 

wUil tlla P7f- l7f OOAtl'illlltioa of 1- pe1r olMhoaa 0& tho 

CllliJ'!!IIIIIo to the •• , ... &l'ftl! aA4 ~ 1A tllo ............. 1< 

ntv1< PI'OIIIJlo !CIIIIa 1!101;11rl oat- Oft _..,I'Oll.J'- = tulo 

thoA -l'OIIPOII41A& otbll aA4 bia ..... alllirl ......... !Wa~-
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ot tba alii;Jlatloa •-\loa 111r PMIPIIIa\0 en-.., 11e ......_.,, .. 
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peott.o14o• tile alii;Jla\1oa reaottoa 11 oipl.tUoll\ la .elloalioal 

aD4 bloobelld.OOl tlel!l'llillltloU(IIIJl• lA the ••- of bftlftl¥11., 

VMt me\11¥1 eotero of\IA l'leltl tleolii;VlaU& !)l'0&110too llee14oo the 

nol'l!lal -41'ol¥olo pro411Dt "' tilt olea....- of a •• _en .. 

'" the coot ac141o CI'OQpo :tile 400111;Jlat1GA reaotioll. tai<81 pleDo 

milCh more readill' la a ID9tb:Y1 eotor bOA4 $Ilea :lA IIA et-1 eetel' 

boJI&t. "beA tile l'ftotSoa- -114 eu.t Ill ttl IJ'lldael.d &Oil 

(o.om M) ta ~,. othlaol Eel' 10 u.. at - tOIIIP_._ ,._.. 

thloa yleldet Uil> of tile dMIJqla\et p..auo\1 wllal'Ou a utll 

h16hel' peNMta&e (.._1 of 0Cft4at1oa at tile al!t;Y1 phDepllla\0 

bo.ll4 wae ob-ft4 with I)U'dbioa-M\bfl (I") • iiJIM \lila 01.11 ....... 

Uoa ot &011 1a t.uNuot or the oouMtro\1oa ot .-1 1e 

t110-.a, •I'Ml bJ4ftlJ'oio 11 •n JII'.-J.Mt UM tOUII:f1,att.Me 

thla mueaw that tba .,a11Ullo 1oa attotU ._. ... to ..... 

-llft:l¥o1a, aa4 alootlol attaoka tba llotll¥1 P'ORP prof..aG.r to 

-• 4eollqlattu. 
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